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Dear Educator,

BATS — An Educator’s Guide has been provided by the Association 
of Zoos and Aquariums (AZA) Bat Taxon Advisory Group (Bat TAG) 
to promote greater understanding of the vital role bats play in their 
environments. In many parts of the world, including North America, the 
population of some bat species is now so small that they are endangered. 
The survival of bats affects many species of animals, plants and people 
who depend on bats in many ways. 

The Bat TAG identified as a high priority the need to create a guide  
and reference materials to enable educators to teach about bats.  While 
excellent bat education materials already exist, BATS — An Educator’s 
Guide is a unique resource that addresses the role of AZA-accredited 
institutions that collaborate to manage zoo and aquarium-based bat 
populations, educate visitors, and participate in field conservation and 
education programs. It represents a collaboration of Bat TAG members 
who have contributed their expertise in many disciplines. 

Funded through a grant awarded to the Bat TAG by the AZA 
Conservation Endowment Fund with funding from the Walt Disney World 
Company, this guide is available for use by educators at AZA-accredited 
zoos, aquariums and wildlife parks.  We hope that you will use this guide, 
along with the activities and supplemental articles online, to encourage 
students, teachers and visitors of all ages to support conservation of 
these amazing and beneficial species and their wild habitats. 

Thank you for your leadership in working to ensure a future in the wild 
for bats! 

Sincerely, 
Brian Pope, AZA Bat TAG Chair
Bat TAG Education Committee
Terry O’Connor, Norma Lewis and Vicky Beckham Smith 

Cover photo by Rene Riegal,Unsplash



3

Dedication
Bats — An Educator’s Guide is dedicated to two passionate bat 
conservationists who left us way too soon. The zoo and aquarium 
community has sustained a huge loss.

“Bat Man” Steve Wing shared his 
expertise and dedicated his time over 
many years to chairing the AZA Bat Taxon 
Advisory Group’s (Bat TAG) work on 
ex situ bat population management and 
support of in situ bat conservation and 
education initiatives.  A champion for 
bat education, Steve was the first AZA 
program leader to welcome educators as 
members of the TAG.

Peter Riger was a Bat TAG member for 
several years.  Among the many global 
conservation programs that he significantly 
influenced during his zoo career, Peter was 
actively involved in the Bat TAG’s ex situ 
collection planning as well as supporting 
the TAG’s field conservation and education 
programs.

Both Steve and Peter contributed their expertise to this guide. 
We are grateful for their guidance and the tremendous support 
they gave to this project.  We miss working with and learning 
from them — and enjoying their tremendous sense of humor.  
We were fortunate to have had Steve and Peter in our lives and 
they continue to live in our hearts. 

Steve Wing, Louisville Zoo

Peter Riger, Houston Zoo
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Introduction

Bats are fascinating animals with many unique adaptations. They are integral to 
maintaining healthy ecosystems and contrary to popular belief, many are extremely 
beneficial to humans. Yet bats have been given a bad rap. There is a lot of misinformation 
about bats, from confusion about whether they are birds or rodents to the belief that 
bats are dirty or rabid. This guide will provide information that will help you educate 
people of all ages about bats, some of nature’s most misunderstood animals. 

BATS —  
An Educator’s 
Guide

Through this guide, the Bat 
TAG’s objective is to provide a 
comprehensive and easy-to-use 
resource that enables zoo and 
aquarium educators to develop 
and present age-appropriate 
education programs about bats  
for a variety of audiences.  

How to Use this Guide

Bats — An Educator’s Guide consists of three separate online 
documents: (1) the comprehensive guide, (2) bat activities,  
and (3) supplemental material.

Guide: The guide includes information to help educators  
dispel misconceptions and address the facts about bats. Included 
are positive examples of conservation projects and specific 
information about how people can help protect bats in their  
own communities. Look for quick facts and answers to frequently 
asked questions at the beginning of the guide. Each section that 
follows has summaries of important information to incorporate  
in your programs, with ideas and activities to develop and teach 
bat education programs for families, children, teachers and  
school groups.

Look for these three icons throughout the guide:

Wing Tip Icon “Wing Tips” identified by this bat wing 
icon provide ideas and suggested props for interpreting 
information about bats in fun and engaging ways.

Activities:  This echolocating bat icon suggests fun 
activities.  You will find these in the online Activities 
document.

Supplemental Material:  This “reading bat” icon suggests 
articles with in-depth information for further study.  
These, along with references, are found in the third 
online document.

The Bat TAG’s goals: 

To enhance public awareness  
of the vital role bats  

play in our lives

To promote positive 
attitudes toward bats among  
zoo and aquarium audiences  

of all ages

To encourage support for  
the conservation of bats and  

their wild habitats, both 
locally and globally
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Permission to Copy
The Bat TAG has received 
permission to incorporate each 
of the activities included in the 
online supplemental materials 
that is a companion folder to 
this document.  As an educator, 
you may download and copy 
these materials. You may use 
images in your educational 
programs; however, photos 
cannot be shared without 
permission. Please credit the 
source of the activity and  
the AZA Bat TAG’s Bats —  
an Educators’ Guide.  
Permission to use the  
images in any publications 
or exhibit graphics must be 
individually obtained from  
the photographer. 

Evaluation
Tell us what you think! We 
need your help in evaluating 
this project. Please take a 
few minutes to give us your 
comments about this guide.  
Let us know how you have 
used this guide, and give us your 
comments. Share your favorite 
bat programs and activities!   
You will find this online in 
addition to the three guide 
documents.  Your response 
will help us to revise content 
as needed so that it can be 
most effective for educators. 
Thank you — we value your 
comments and suggestions. 

We hope that this guide will 
help you interpret the role 
of zoological institutions 
in the management of bats 
including research and in situ 
conservation projects.

Educators can present effective 
programs about bats with or 
without live animals. However, 
many AZA institutions do have 
bats as education ambassador 
animals. This guide contains the 
Bat TAG’s Guidelines for Using 
Bats in Education Programs. 

Paul Cryan, USGC



8

Amazing Bat Facts 

The large flying fox, also referred to as the Malayan flying fox (Pteropus 
vampyrus), has a wingspan of about 6 feet (1.8 m) and a body length (head to 
toe) of 18 inches (46 cm). This huge bat is highly important to the ecosystems 
where it lives. It is a key pollinator and seed disperser for much of the 
vegetation native to the islands where it lives.

The largest bat is... 

Kitti’s hognose bat (Craseonycteris thonglongyai), also known as the bumblebee 
bat, was discovered in 1973. This tiny mammal weighs a bit less than .07 ounces 
(2 g) — less than the weight of a dime! It has a wingspan of about 5-6 inches 
(less than 15 cm) and a body size that is a little bigger than a bumblebee.  
This species is endangered in its native Thailand. 

The smallest bat is… 

Fastest
The fastest recorded bat is the Mexican free-tailed bat (Tadarida brasiliensis), also known 
as the Brazilian free-tailed bat, which has a body about the size of your thumb and a 
wingspan of about 12 inches (30 cm). This little “jet fighter” can fly at speeds of over 
100 mph (161 kph). It is the fastest known horizontal flier in the animal kingdom!

Highest Fliers  
The Mexican free-tailed bat is also the highest flier. When catching the jet stream, it      	
   flies to heights of about 10,000 feet (3,048 m) to hunt insects!  Why does it fly so 	
       high? Feeding on corn earworm moths and other insects that fly north with the 	
	 jet stream is incentive enough when you eat at least your body weight in food  
             every single night!

Longest Migration
The most documented long-distance migrating bat  
is the Mexican free-tailed bat (Tadarida brasiliensis).

MerlinTuttle.org
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Frequently Asked Questions

Are bats blind? 
Because many of the microbats have small eyes, 
some people have the misconception that bats 
are blind. However, the saying “blind as a bat” is 
not accurate. Contrary to the popular expression, 
no bats are blind — that is only a myth. However, 
the importance of sight to each species’ survival 
varies. Large fruit-eating bats (also known as 
megabats) rely primarily on sight and smell to find 
their food. Small insect, fruit or nectar-feeding 
bats (called microbats) use sight to sense motion 
as well as to differentiate light and dark. Unlike 
megabats, many microbat species depend on their 
echolocation abilities to navigate and locate their 
food. Several insectivorous bats also rely on their 
vision up to 30% of the time under a bright moon.

Do bats get caught in your hair?
No! Bats have no desire to become entangled 
in someone’s hair. Microbats echolocate to find 
their food, maneuver around in the dark, and to 
detect the size of an object and their distance 
from it. This sense is so efficient that bats can 
detect something as fine as a human hair, so they 
are definitely able to detect an object as large as 
a human head. The source of this myth may be 
that bats sometimes swoop low in pursuit of their 
insect prey.

Are bats related to mice?
Some people believe that bats are flying mice; 
however, bats are not rodents. Bats are in their 
own order, Chiroptera (ky-ROP-ter-a). They are 
more closely related to carnivores, antelopes, 
rhinos and pangolins, and may have evolved from 
gliding animals much like gliding lemurs of today. 
Over time, the gliding membranes expanded 
to the finger bones and then into wings. Some 
scientists believe that megabats and microbats 
evolved flight independently of each other, and 
that they are not closely related. Molecular 
studies indicate that there appears to be a 
common ancestor of the two major bat groups.

How many kinds of bats are there?
There are more than 1,400 bat species in the 
order of mammals known as Chiroptera (new 
species are being discovered every year). Bats 
are found all over the world, except for the polar 
ice caps and extremely hot desert regions. The 
number of bat species accounts for one-fifth 
of all mammal species known to us worldwide. 
Only rodents have a greater number of species 
(more than 2,000). There are two suborders of 
Chiroptera. Megabats make up about 20% of bats. 
Microbats include insect-eating bats, carnivorous 
and fish-eating bats, vampire bats, and New World 
fruit- and nectar-eating bats. Microbats include 
about 80% of bat species. 

Do bats suck your blood?
No. Unlike the bats of Hollywood movies, real 
vampire bats are gentle creatures that do not 
“suck” blood, they lap it.  They typically feed on 
non-human animal blood. There are only three 
species of vampire bats (bats that consume 
blood), all of which live in the New World tropics. 
The common vampire bat (Desmodus rotundus) 
feeds on mammal blood, preferring hoofstock 
when available. Hairy-legged (Diphylla ecaudata) 
and white-winged vampire bats (Diaemus youngi) 
prefer bird blood. Vampire bats’ incisor teeth are 
slanted forward and are very sharp in order to 
nick their prey, usually on a hairless area of the 
body. Using their short tongues, vampire bats then 
lick the wound and consume about one ounce 
(28 gm) of blood, equivalent to two tablespoons. 
A blood meal may be up to 60% of the bat’s 
weight. Vampire bats are altruistic, regurgitating 
a blood meal to members of the colony who did 
not feed the night before.
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Do bats carry diseases?
As an educator, you can help dispel people’s 
unwarranted fear of contracting diseases from 
bats. Unless a person handles a bat, the chance 
of contracting a disease from a bat is extremely 
remote. Bats do not carry rabies; they can 
contract rabies as all other mammals can. In the 
United States, the incidence of rabies in bats 
is less than one half of 1% of bat populations. 
You should always be cautious around any wild 
animal that you can get close enough to touch. 
Bats found lying on the ground or where they 
can easily be touched are more likely to test 
positive for rabies. A bat on the ground may not 
be a healthy bat and should not be handled. Bats 
do not attack humans but will bite if provoked or 
feel the need to protect themselves. Even a rabid 
bat is not usually aggressive, unlike other rabid 
mammals.  The best way to prevent potential 
rabies exposure from any wild mammal is to have 
your pets vaccinated. Bats are extremely clean 
animals that groom themselves much as a cat 
does. However, like other mammals, a wild bat 
can harbor mites, fleas or ticks. Exposure to large 
accumulations of bat guano (bat droppings) can 
cause histoplasmosis in humans. Histoplasma is a 
fungus that grows on bird or bat guano, especially 
in warm climates. However, it also occurs 
naturally in soil in some parts of the U.S. If the 
fungal spores are inhaled, a person may become 
infected. However, most humans have antibodies 
to the disease and typically do not show any 
symptoms. Wearing a mask when around guano 
diminishes exposure to histoplasma.

How long do bats live?
Life spans of bats vary from species to species. 
The Brandt’s myotis (Myotis brandtii) from Siberia 
holds the longevity record, living up to 41 years. 
The large flying fox (Pteropus vampyrus), Indian 
flying fox (P. giganteus) and Rodrigues flying fox  
(P. rodricencis) have all lived longer than 30 years in 
zoos. Life spans in the wild are probably shorter 
due to parasites, environmental conditions, 
predation and human persecution. 

Why do bats hang upside down?
There are many different theories regarding this 
question. One theory suggests that bats evolved 
from gliding mammals that jumped from branches 
of trees. To take flight, all that was required was 
to let go, which is essentially how bats take flight 
today.  This allows them to escape predators 
more quickly.  Another evolutionary aspect is 
that bats’ reduced body weight, without heavy leg 
bones, enables them to be light enough to fly. 

How much do bats eat?
Bats have big appetites! In general, adult 
insectivorous bats eat more than half of their 
body mass in insects daily. Even babies can 
consume their own weight in milk every day.  
A nursing mother will typically eat more than  
her weight in insects each night.

Vampire bats drink about 60% of their weight 
in blood each night.  A fruit bat will often 
“process” three times its body weight in fruit 
each night, although this does not mean that it 
actually consumes three times its weight.  The bat 
thoroughly chews the fruit and then presses the 
food against the roof of its mouth with its tongue. 
This allows it to separate the juice and pulp from 
the indigestible fibers and pith, which the bat spits 
out in a pellet called a spat.

How many babies do bats have?
Most bats give birth to only one baby per year. 
There are a few species that produce twins and/
or have multiple births in one year. Most female 
bats only have two functional teats, making it 
difficult to rear multiple young, although some 
bats, such as Lasiurus species, have four teats. 
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Can I have a bat as a pet?  
No. It is illegal to own a bat as a pet in most 
areas of North America. Many states, as well as 
federal governmental agencies, require special 
licensing. These state and federal agencies also 
have established criteria for housing bats in 
order to avoid their contact with other animals, 
or with humans. Provincial laws prohibit keeping 
wild bats as pets in Canada. In addition, bats do 
not make good pets. Maintaining a bat as a pet, 
especially a species not native to where you live, 
is expensive and time-consuming. We are still 
learning a great deal about what bats’ dietary, 
reproductive and geriatric needs are, so there 
is no simple plan to raising and caring for bats. 
Considering the importance of bats’ roles in 
worldwide ecosystems as natural pest controllers, 
key pollinators and seed dispersers, it is best to 
leave them in their natural environment. Instead, 
visit your local zoo to see bats, or look for wild 
bats in your neighborhood.

Are bats endangered?
As of 2023, of the 47 bat species in the U.S.,  
nine are protected as endangered species:  
the little brown bat (Myotis lucifugus), the  
Florida bonneted bat (Eumops floridanus), the  
gray bat (Myotis grisescens), the Indiana bat  
(Myotis sodalis), the greater (or Mexican) long-
nosed bat (Leptonycteris nivalis), the Hawaiian 
hoary bat (Aeorestes semotus), the northern long-
eared bat (Myotis septentrionalis), the Virginia big-
eared bat (Corynorhinus townsendii virginianus), and 
the Ozark big-eared bat (Corynorhinus townsendii 
ingens). Additional American bat species are in 
severe decline due to a disease called white-
nose syndrome. Other bat species are proposed 
for listing. For the most recent information on 
mammals, visit this page.

Bats are persecuted worldwide and their survival 
is threatened due to human ignorance. Human 
disturbance of roosting caves, careless use of 
pesticides, bat eradication efforts, overhunting of 
fruit bats for food, and loss of habitat mainly due 
to deforestation of the Earth’s rain forests are 
significant threats to bats. 

A reason for hope! In 2018 the lesser long-nosed 
bat (Leptonycteris yerbabuenae) was removed from 
the Endangered Species list by the U.S. Fish and 
Wildlife Service and is now listed  
as Vulnerable.  

Why should we protect bats?
Microbats are the most important predators of 
night-flying insects including mosquitoes, flies and 
crop pests! A study published in 2011 estimated 
that in the U.S. alone, the economic impact of 
bats on agriculture is $23 billion! Bats’ guano is 
economically important for its use as fertilizer. 
The guano mined from one cave in the U.S. was 
sold for $6 million! Bacteria from bat guano is 
also used in detoxifying industrial wastes, creating 
cleaner fuels, manufacturing safer pest control 
products, and making laundry detergent. Vampire 
bats are potentially medically important to us. 
Their saliva contains the anticoagulant protein 
desmoteplase (DPSA), also known as Draculin, 
that keeps blood from clotting during a feeding. 
A synthetic compound based on this was studied 
in clinical trials for use in the treatment of human 
strokes and blood clots. As of 2022, the drug has 
not been produced.

Fruit bats are vital to the reforestation and 
survival of rain forests by dispersing seeds.  As 
fruit bats fly, they drop seeds in their guano. 
From Merlin Tuttle’s Bat Conservation, “Bats 
are primary reforesters of tropical clearings, 
sometimes dropping more than 95% of first 
‘pioneer plant’ seeds required to begin regrowth.” 
Fruit bats can spread thousands of seeds in one 
night! Bats are important plant pollinators and 
some flowers bloom only at night to attract them. 
According to Bat Conservation International, 
“more than 450 commercial products, including 
fibers, dyes, fuel, medicine, and timber come from 
bat-dependent plants.” This information is current 
at time of publication and subject to change, as 
bat research is ongoing.
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Bat Basics
Some Common Misconceptions 
about Bats

Bats are not birds: When bats are observed 
in flight, it is easy for some people to assume 
that bats are a type of bird. Bats are not closely 
related to birds, and bats’ wings are very different 
structurally from birds’ wings. Bats are mammals: 
their bodies are covered with fur, they are 
endothermic (warm-blooded), they give birth to 
live young, and they suckle their pups with milk 
produced in mammary glands. Bats are unique 
because they are the only mammals capable of 
true flight. Other “flying” mammals, such as flying 
squirrels, glide rather than fly. 

Bats are not rodents: Another common 
assumption is that bats are flying rodents. The 
French expression for bats, “chauve-souris,” 
means “bald mouse,” while the German word 
“fledermause” is translated as “flying mouse.” 
Although some species are “mouse-like” in 
appearance, bats are not closely related to mice 
or other rodents. 

Blind as a bat: This common expression is a 
myth. Bats are not blind. See the section on bat 
senses, beginning on page 21 and the “Frequently 
Asked Questions” section (page 9).

MerlinTuttle.org

Classification

Bats are classified in their own order, Chiroptera. 
This name is derived from the Greek words 
cheiro, or “hand” and pteron, which means “wing.” 
Chiroptera, therefore, literally means “hand-wing,” 
a term that accurately describes a bat’s anatomy. 

		  Look at your hand and compare  
  		  it to a photo of a bat’s wing.

Suggested Activity:  
How a Bat Compares to Me

There are currently more than 1,400 
known species of bats — nearly one-
fifth of all mammal species are bats!  
This diverse order of mammals is second in 
number only to rodents, which has more than 
2,000 species.
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ORDER CHIROPTERA 

ALL BATS

New Taxonomy: The order Chiroptera was formerly divided into two suborders: the 
Megachiroptera and the Microchiroptera. Molecular genetics research has revealed that some 
“microbats” are actually more closely related to “megabats,” resulting in a proposed new classification 
(2019). The common terms microbat and megabat are still useful to distinguish these bats. Further 
sections in this guide will elaborate on the characteristics of these suborders.

                  Classification of Bats			   Proposed New Classification  
(2019)

Suborder 
Microchiroptera 

“Microbats”

Suborder 
Megachiroptera 

“Megabats”

19 Families 1 Family 
(Pteropodidae)

5 Microbat Families

Horseshoe bats (Rhinolophidae) 

Leaf-nosed bats (Hipposideridae) 

False vampire bats (Magadermatidae) 

Kitti’s hog-nosed bat (Crasonycteridae) 

Mouse-tailed bats (Rhinopomatidae)

Suborder 
Yangochiroptera 

Vespertilioniformes 
Microbats

Suborder 
Yinpterachiroptera 
Pteropodiformes 

Megabats and  
some Microbats

14 Families 1 Megabat family 
(Pteropodidae) 

and

ORDER CHIROPTERA 

ALL BATS
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Microbats and Megabats: What is the Difference?

Distinguishing microbats and megabats can be somewhat confusing. Megabats are often called fruit 
bats, yet several species of microbats, such as Jamaican fruit bats (Artibeus jamaicensis) eat fruit and are 
important pollinators and seed dispersers. 

In contrast to what the names suggest, the difference between microbats and megabats is not size 
alone. There are small megabats, such as short-nosed fruit bats from Asia (Cynopterus sp.), whose 
wingspans range from 12-18 inches (31-46 cm). There are also relatively large microbats. Native to 
Central America, Linnaeus’ false vampire bat (Vampyrum spectrum) is the largest bat in the New World, 
with a wingspan of 2.2-3.3 feet (.7-1 m). Here are the distinguishing characteristics: 

CHIROPTERA: ALL BATS

   Characteristic Microbats Megabats

Geographic 
Location

Both Old World and New World (except 
the hottest and coldest places)

Old World only:  Africa,  Asia,  Australia 
and other Pacific islands

Food About 80% eat insects. Most of the 
remaining species eat other small 
invertebrates, nectar, fruit and pollen. 
Some are carnivorous. Three species of 
vampire bats eat blood.

Eat fruit, nectar, pollen, flowers  
and leaves

Echolocation Yes. All microbats navigate and typically 
locate prey using echolocation. Gleaners, 
such as pallid bats, Rafinesque’s and 
others use sounds made by their prey 
(e.g., frogs croaking, crickets chirping and 
beetles walking).

Usually No. Most megabats cannot 
echolocate. At least two megabat species, 
e.g., the Egyptian fruit bat (Rousettus 
aegyptiacus), a cave-dwelling species, uses 
echolocation to navigate — not to locate 
food.

Claw on the 
second  
(index or pointer) 
finger

No.  Microbats have thumb claws, but do 
not have a claw on their second (index or 
pointer) finger.

Yes. Almost all megabats also have a claw 
on their second (index or pointer) finger 
in addition to the thumb claw.

Face Face may have wrinkles or nose “leaves” Megabats have a dog- or fox-like face

Tragus Distinct tragus (skin in front of the ear 
canal that directs sound for echolocation)

No tragus in the ear

Interfemoral 
membrane

Interfemoral membrane, tail enclosed or 
extending beyond membrane

Usually no tail; split interfemoral 
membrane
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Bat Evolution

Because bats are relatively small animals with thin 
bones, fossils are scarce. However, the limited 
fossil record reveals that bats did not evolve 
from rodents. Bats are more closely related to 

carnivores, antelopes, 
rhinos and pangolins, 
and may have evolved 
from gliding animals 
much like gliding lemurs 
of today. 

Some mammal teeth 
from the Paleocene 
Epoch (66-56 million 
years ago) found 
in France show 
characteristics of both 
bats and insectivores 
(the group that now 

includes hedgehogs, shrews and moles). Because 
these are tooth fossils, it is not known what the 
rest of the animal was like. Bats appeared as a 
type of insect-eating, shrew-like animal that lived 
in trees and developed the ability to glide, much 
like modern-day flying squirrels.  The earliest 
bat fossil from the Green River formation in 
Wyoming dates from the Eocene Epoch, about  
50 million years ago. It is very similar to a modern 
insectivorous bat.  The Messel Pit fossil site in 
Germany also had completely preserved whole 
skeletons. Having evolved to such a high level 
of specialization at that time, bats may have 
originated much earlier.  The fossil record for 
megabats consists of one from the Oligocene  
(34-23 million years ago) in Italy and a more 
recent one from Africa dating from the  
Miocene (23-5 million years ago).

Where Do Bats Live?

Bats are found in almost all areas and types of habitats on Earth except the polar ice caps, some 
oceanic islands and the hottest deserts. 

Global Bat Species Richness

Norma Lewis
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The Smallest and the Largest Bats 

There is great variation in the sizes, shapes, feeding strategies and adaptations of the world’s more 
than 1,400 species of bats. 

Largest bat: The bats with the largest 
wingspans are the giant “flying foxes’’ of Asia. 
Of these, the largest bat is the large flying fox 
(Pteropus vampyrus), an endangered species that 
inhabits Southeast Asia and China. This impressive 
bat with a wingspan of about 6 feet (1.5 m) and  
a body length (head to toe) of 16-18 inches (40-
46 cm) may weigh as much as 2.4 pounds (1.1 
kg). Because the different common names used 
can be confusing, bats frequently are referred to 
by their Latin names. Pteropus vampyrus is also 
referred to in bat literature as the Kalong fruit bat 
from Java, or the Malayan fruit bat. This species is 
on exhibit at some AZA-accredited zoos. One of 
the heaviest bats is the endangered giant golden-
crowned flying fox (Aceradon jubatus) endemic 
to the Philippines. This fruit bat has a wingspan 
of about 5-5.6 feet (1.5-1.7 m) and weighs 2.6 
pounds (1.2 kg).

Use the silhouette patterns      	             	
provided to demonstrate  
the great variety of wingspans.  

Suggested Activities:

• Flying Bats

• If Bats Could Talk 

• How to Be a Bat 

• How a Bat Compares to Me 

• Bats in Hand

Smallest bat: The smallest bat is Kitti’s 
hognose bat (Craseonycteris thonglongyai), also 
known as the “bumblebee bat,” from Thailand, 
which weighs .07 ounces (2 gm). This tiny 
endangered bat has a wingspan of about 6 inches 
(15 cm) and a body size that is a little bigger than 
a bumblebee — it is the smallest mammal on 
Earth!

                The smallest bat weighs less than      	
                 a dime! Our smallest North  
             American bats weigh three times  
      as much, equivalent to about 3 dimes.  

MerlinTuttle.org

Vicky Beckham Smith



17

Bat Adaptations

What is an adaptation? 
An adaptation is a change or adjustment that enables a species or individual to improve its ability 
to survive in its ecological niche. Adaptation refers to the organism’s adaptive traits as well as the 
evolutionary process that lead to that adaptation. Through the process of natural selection, random 
genetic variations result in adaptations that are passed on to the next generation. There are three 
types of adaptations: 

Examples of Bat Adaptations

Morphological 
Anatomy or Structure

Physiological 
Metabolism, Changes 
in Cells and Tissues 

in Response to 
Environmental Stimulus

Behavioral 
Behavioral Responses to 

Environment

• Wings for flight

• Camouflage

• Brush-like projections on 
the tongue of pollen-eating 
bats

• Narrow snouts and long 
tongues of nectar-feeding 
bats 

• Large ears and tragus in 
microbats

• Large eyes of fruit-eating 
bats

• Long claws of fishing bats

• Daily torpor slowing 
the bats’ metabolism for 
energy conservation

• Hibernation

• Compounds in vampire bat 
saliva for anticoagulation 
and digestion of blood, and 
those that have anesthetic 
properties

• Ability of female bats to 
mate and either hold the 
sperm separate from eggs 
or delay implantation of 
the fertilized egg

• Migration

• Courtship behaviors such 
as mating calls or displays

• Echolocation used by 
Egyptian fruit bats for the 
purpose of navigation in 
caves 

• Grooming

• Feeding briefly from one 
tree before moving quickly 
on to another as fruit bats 
do to avoid predators
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Active at Night  

Nocturnal bats: Most bats are nocturnal, 
or active at night. This is one reason why they 
may seem so mysterious. Bats have long been 
associated with the supernatural, and much of 
their bad press can be traced to vampire legends 
and Hollywood movies. In many cultures around 
the world, bats are the subject of stories and old 
legends. Some people fear bats because of stories 
about how bats are harmful. In some other 
cultures, such as in China, bats are considered 
symbols of good luck. 

               See the supplemental material for       	
	      more about bats and culture.

Advantages of nocturnal activity: Being 
active at night has its advantages. When darkness 
falls, a completely new world of wildlife awakens: 
nocturnal animals do not have to compete for 
food with animals active during daylight hours. 
This is why so many different animals can occupy 
the same habitat — each specializes by occupying 
a different niche. Bats are most active at night 
when the air temperature is cooler and the 
humidity is lower. By resting rather than being 
active during the heat of the day, bats are able 
to conserve their energy and avoid water loss 
through the skin of their wings. When the daytime 
temperature is very hot, resting megabats fan 
their wings to stay cool. Microbats move around 
in roosts and stay in the shade.

Suggested Activities: 

• Bat Anatomy

• How to Be a Bat

• How a Bat Compares to Me
Illustrations: Bat Conservation International
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Viewing the World from  
Upside Down 

The vast majority of bats hang upside down, using 
the claws on their toes to grip a branch, cave wall 
or other perch. Disk-winged bats (Thyroptera sp.) 
of northern South America and Central America 
have both claws on their feet and “suction cups” 
on their wings. Some bats, such as the small-
footed bat (Myotis leibii), crawl into low spaces  
and rest on their bellies. 

Why do most bats hang upside down? 
Unlike birds, which have hollow bones, bats have 
heavier, mammalian bones. Bats must minimize 
their weight in flight in another way. Because bats 
hang from their toes rather than standing on their 
feet, they do not need the heavy leg bones and 
muscles of upright, walking mammals. This allows 
bats to weigh less and be lighter in flight.  

Hanging upside down allows bats to flap their 
wings and get a flying start before taking off in 
flight. Bats typically drop and glide before gaining 
forward momentum, so hanging by their toes 
enables bats to escape quickly from potential 
predators. Bats are like parachutists — it takes 
less energy to drop and fly.

A bat’s leg bones are long and slender — perfect 
for hanging from a foothold. Bats that spend 
time on the ground, such as the three species of 
vampire bats and pallid bats (Antrozous pallidus), 
have somewhat stouter leg bones. 

	 Hill and Smith (1984) offer the   	
           	following analogy. Imagine trying   	
	 to balance a 2-pound (1 kg)  block 
on a strand of uncooked spaghetti. The 
spaghetti would certainly break. If you tie 
the block on one end of the spaghetti and 
hang it, it would probably hold the weight. 
The same dynamic principles apply to the 
bat’s leg bones.

In addition, the upper leg bones (femurs) are 
rotated outward so that bats’ knees bend to the 
side and somewhat upward. The lower bones 
continue to rotate, so that at the ankle, the feet 
are facing backward, with the toes curling toward 
the front. These adaptations are unique among 
mammals and enable a bat to take off from its 
resting position against a flat surface, such as a 
cave wall. 

The tendons in a bat’s legs and feet are also 
unusual. The suspended weight of the hanging bat 
causes the toes and claws to grip the foothold 
firmly, even when the bat is sleeping. Perching 
birds also have feet that allow automatic grasping, 
but their feet are designed for the bird’s upright 
roosting posture. 

“Why doesn’t all their blood rush to 
their head?” is a frequent question from 
children. You can turn the question around, “Why 
doesn’t our blood rush to our feet?” Humans 
have valves in our veins that keep our blood 
circulating in the right direction rather than falling 
to our feet between heartbeats. Bats have the 
same kind of valves, but they are upside down. 
The valves only work properly in one direction. 
This keeps the blood from rushing to their heads. 

Vicky Beckham Smith

Valerie Abbott,North Carolina Zoo 

knee ankle
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Bat Wings

A bat’s wing is formed from a flexible membrane 
of two layers of skin stretched over the skeleton 
of the arm bones and four elongated fingers. The 
thumb is not enclosed in the membrane. The 
wings are attached at the shoulder, down along 
the side of the body and leg to the ankle.

Teaching about bat wings: To understand the 
structure of bat wings, it is easiest to hold up 
one of your own hands, with your fingers fully 
extended and your thumb pointed upward. The 
human hand is remarkably similar to a bat’s 
wing. Your extended thumb represents a claw 
at the top of a bat’s wing, used to manipulate 
food or grip perches when not flying. The four 
extended fingers compose the rest of a bat’s wing. 
Bat fingers are much like our own, just greatly 
elongated with two thin layers of skin connecting 
each to form the wing web. 

What do bats’ wings feel like? Bats 
frequently groom their wings, which are incredibly 
soft and supple. 

Bats in Flight: Aerial Acrobats 

Bats fly very differently than birds do. A bird’s 
wing is more rigid than a bat’s and a bird can 
spread its feathers on the upstroke so that air 
can pass through the wing. In contrast, bats’ 
flexible wing membranes change shape with 
every wing beat. Bats hover in mid-air by rotating 
their wings nearly 180 degrees to generate lift 
on the upstroke as well as the downstroke (the 
underside becomes the upper side). This enables 
bats to twist and turn quickly in flight as they 
pursue prey or elude predators. (This is the  
same stroke that a swimmer uses when using  
the butterfly stroke.)

Suggested Activities: 

• Bat Anatomy 

• Silhouettes

• Flying Bats 

• Experimenting with Flight

		 Make a simple bat wing by 	
		 making the finger bones from 	
		 craft sticks or bamboo skewers 
and sandwich between two pieces of 
wax paper ironed together.

		 To describe how a bat’s wing    	
		 feels, have program participants 	
		 run a finger across their eyelids. 
You can also use a needlepoint frame or 
a wire hanger as a frame and stretch a 
large balloon over it to mimic the feel of 
a bat’s wing.

Lubee Bat Conservancy
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Bat Senses

Vision 

Because many of the insect-eating microbats have 
small eyes, some people have the misconception 
that bats are blind. However, the saying “blind 
as a bat” is not accurate. Contrary to popular 
expression, no bats are blind — that is a myth. 
However, the importance of sight to each species’ 
survival varies. Small insect, fruit or nectar-feeding 
bats (called microbats) have sight that is used for 
sensing motion as well as differentiating between 
light and dark. Microbats do have small eyes, yet 
they probably see at least as well as other small 
mammals.  Almost exclusively nocturnal, microbats 
have more light-sensitive rods in their eyes than 
cones and lack color vision. Unlike fruit bats, 
microbats depend instead on their echolocation 
abilities to navigate and locate their food. Several 
species of microbats, including carnivorous bats, 
locate their food by sounds made by their prey. 
Echolocation is less important for their hunting. 
Many insectivorous bats also rely on their vision 
up to 30% of the time under a bright moon. 

Large fruit-eating megabats rely on sight and 
smell primarily to find their stationary and 
fragrant food sources, which are fruit and flowers. 
Megabats have a much better developed sense of 
sight than do microbats. Their sight is as good as 
ours is when we walk in the dark with a flashlight 
to light our way. In addition, these large fruit bats 
can see in color! Megabats’ eyes are large to gather 
light, and their good vision helps them locate the 
plant foods they eat. Like other nocturnal animals, 
such as cats, these bats have very sensitive eyes 
that are specially adapted to see at night. Any 
light that has not been absorbed into the eye’s 
optic nerve bounces back for a second chance 
at absorption, reflected by the tapetum lucidum, 
a layer behind the retina. This enables the animal 
to make the most of dim light, and is what gives 
megabats, and many other night-active animals, 
reflective eye shine. Unlike nocturnal microbats 
that roost in dark areas, megabats are also active 
during daylight hours, and often roost in the open. 

Smell

Microbats that eat insects have small olfactory 
lobes and therefore a less well-developed sense 
of smell. Having an excellent sense of smell is 
important for fruit-eating bats to detect the 
aroma of flowers and ripe fruit, which they must 
find while flying at night. Megabats and most 
microbats in the family Phyllostomidae (New 
World leaf-nosed bats) have a well-developed 
sense of smell. These microbats have similar 
brain development to megabats related to the 
senses of smell and sight. Megabats live in tropical 
areas where the diversity of tree species is very 
high. However, unlike temperate forests, there 
are fewer individual trees of the same species. If 
one tree is fruiting, a bat may have to fly a long 
distance to locate another tree with ripe fruit. In 
West Africa, Peters’s dwarf epauletted fruit bats 
(Micropteropus pusillus) and Buttikofer’s epauletted 
fruit bats (Epomops buettikofer) hover near figs, 
apparently using their sense of smell to select ripe 
fruit (Fenton).

Many bats have “Jacobson’s organs” (vomeronasal 
organs) located on the roof of the mouth. These 
are used by animals to “fine tune” their sense of 
smell. Vampire bats have especially large Jacobson’s 
organs (Fenton).

Michelle Wilhelmy,Lubee Bat Conservancy
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Echolocation 

Instead of relying on vision, microbats navigate 
and hunt their prey by using sound waves to 
“echolocate.” They make short, very high-pitched 
ultrasonic sounds (above the range of human 
hearing). The sounds bounce off obstacles or 
other nearby animals, and the reflected sound 
echoes back to the bat. These echoes help the 
bat to navigate in the dark and to locate and 
capture its prey. Megabats do not typically use 
echolocation; however, there are exceptions. 
For example, the Egyptian fruit bat (Rousettus 
aegyptiacus), a cave-roosting fruit bat, uses 
echolocation (produced by clicking the tongue)  
to navigate inside dark caves, but it does not use 
this sense to find food.  

The facial characteristics associated with 
echolocation are discussed in the section on 
Microbats, beginning on page 25. 

Feeding Strategies of Bats 

Bats are highly diversified animals and their diet 
choices exemplify this. The type of diet consumed 
and the way in which this food is obtained by an 
animal is known as its “feeding strategy.” Feeding 
strategies of bats include:

• Carnivory: carnivores eat fish, frogs, birds  
and other bats. 

• Frugivory: frugivores eat fruit, nectar  
and pollen.

• Insectivory: insectivores eat insects.

• Nectarivory: nectarivores feed on nectar  
and pollen. 

• Sanguivory: sanguivores feed on blood. 

AZA zoos and aquariums mimic bats’ wild diets 
by using locally available foods (including blood 
for vampire bats) and commercial diets to feed 
bats in their care. 

For more information on bats’ use  
of echolocation, how their prey  
avoid detection, and feeding 
strategies see the article in the 
supplemental material. 

Suggested Activities: 

• Lunch Boxes

• Amazing Appetites

• How Many Bats in Your Backyard		 Have students click their  
            tongues — echolocation is   		
	          facilitated by tongue clicks.

MerlinTuttle.org

Suggested Activity: 

• Bat and Moth Game

MerlinTuttle.org
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Bats as Prey

Microbats are effective hunters; yet as relatively 
small animals, they are sometimes prey for other 
animals. The most common bat predators are 
snakes, birds and cats.  

Snakes: Tree-dwelling bats are the most 
vulnerable to snake predation. Nocturnal snakes 
take young flying foxes that remain in camps 
while the mothers are foraging. The gopher 
snake (Pituophis melanoleucus) and the Cuban 
boa (Epicrates angulife) crawl on cave walls and 
snatch flying bats out of the air. The brown tree 
snake (Boiga irregularis), an introduced species, 
has caused a serious population decline of the 
rare Mariana fruit bat (Pteropus mariannus) on 
the island of Guam. 
On the mainland 
U.S., snakes catch 
microbats emerging 
from gated caves. 
Our native snakes 
also enter tree 
cavities to hunt 
bats while these 
mammals are in 
torpor.

Birds: Owls, hawks and falcons are the most 
common birds that prey on bats. Some hawks, 
such as the bat hawk of Africa (Macheirhamphus 
alcinus) and the red-shouldered hawk (Buteo 
lineatus) in the U.S. wait near roost entrances to 
catch bats as they emerge. Some owls inhabit the 
same caves or trees as bats do.  

The peregrine falcon (Falco peregrinus) captures 
bats in flight, then returns to its nest to eat. Other 
avian predators of bats include the roadrunner 
(Geococcyx califoriana), blue jay (Cyanocitta crisata), 
red-winged blackbird (Agelaius phoeniceus), 
Mississippi kite (Ictinia mississippiensis) and the 
common grackle (Quiscalus quiscula). 

Other bat predators include: 

Insects: Cockroaches, ants and assassin bugs 
prey on bats that have fallen from the roost, or 
these insects may climb up to the bat roost. 

Spiders: Large web-building spiders including 
the golden orb weaver (Nephila maculata) of 
New Guinea and the Panamanian orb weaver 
(Aeraphora sp.) of Central America may capture 
small bats in their webs.

Fish: rainbow trout (Salmo gairdneri)

Amphibians: bullfrogs (Rana sp.) 

Reptiles: monitor lizards (Varanus sp.), 
crocodilians 

Mammals: Rodents, raccoons, opossums, 
skunks, bobcats, domestic cats, dogs, civets, 
genets and monkeys prey on bats. Carnivorous 
bats such as the ghost bat (Macroderma gigas) 
of Australia and the South American false 
vampire bat (Vampyrum spectrum) prey on 
smaller species of bats.

Humans: Bats have been an important food 
source for some people in parts of Asia,  Africa 
and other areas for centuries. In some places, 
bats are considered a delicacy. See the Why 
Bats are Vulnerable section in this guide  
(page 45) for a discussion on the impact of 
human predation on bats.

Suggested Activities: 

• Lunch box

• Food Pyramid

MerlinTuttle.org

MerlinTuttle.org
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Bat Defenses against Predators

Bats have a large variety of defenses against predators:

Safety in numbers: Individuals living in a large 
colony benefit from communal defense and do not 
have to be alert for predators at all times. Groups of 
bats tend to emerge from the roost together. This 
“burst emergence” can confuse potential predators. 
Some bats roost in smaller, less conspicuous groups. 
Bats may alter their behavior to deter predators by 
emerging late from a roost or changing their roost 
location.

Roost selection: All species of bats select roosting 
sites for protection. For example, large fruit bats (Pteropus 
vampyrus) live in large, conspicuous colonies called “camps” 
in Asia and often roost in mangrove swamps where they 
are inaccessible to predators. Many North American tree-
roosting microbats choose camouflaged sites that are 
visible only from below or are located over ground cover 
that reduces reflected sunlight. Preferred roosting sites 
may lack branches so that bats can avoid detection by 
arboreal predators. 

Behavior: Many bats, such as the short-tailed leaf-nosed bat (Carollia perspicillata) and 
the Jamaican fruit bat actively avoid streetlights and moonlight to elude visual detection by 
predators. Other bats use distinct motionless postures as protection from predators. The 
Australian grey-headed flying fox (Pteropus poliocephalus) is unique in that it is the only bat 
species known to use alarm calls. Many bats display by opening their wings at a potential 
predator to make themselves appear larger and more threatening.

Bats that are suddenly disturbed during daily torpor or hibernation cannot fly. As a defense, 
they will spread their wings and open their mouths widely to display sharp teeth. Some even 
hiss loudly to frighten potential predators.

Unfortunately, bats are defenseless against shotguns and the black market bushmeat trade. 

MerlinTuttle.org

MerlinTuttle.org
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A Closer Look at Microbats
Adaptations

Echolocation: Microbats use echolocation, 
which is the active use of sonar, to navigate and 
to hunt their prey. The auditory areas of their 
brains are accentuated to receive these signals. 
Some microbats have fleshy projections on their 
noses and lips that vary in size and shape, so it is 
understandable that some people think these bats 
are unattractive, and therefore scary. However, 
there is a fascinating reason why bats have these 
features. Microbats use these “nose leaves” or lip 
projections to help them focus and direct sounds 
as they echolocate. 

Research has shown that these bats locate prey 
using echolocation and zero in on the catch using 
sight. Most microbats “shout” out echolocation 
calls by contracting their specialized larynx; some 
bats click their tongues. However, horseshoe bats 
(family Rhinolophidae) and Old World leaf-nosed 
bats (family Hipposideridae) emit echolocation 
sounds through their nostrils. 
Their strange-looking nasal 
appendages act as megaphones 
to amplify sounds.

	Recorded from a distance of less 
than 3 feet (1 m), a pipistrelle’s 
echolocation pulses may be up to 
120 decibels, loud enough to be 

uncomfortable and damaging to our ears if 
we could hear them — as loud as smoke 
alarm if it were 4 inches (10 cm) from our 
head (Altringham)! When a bat emits an 
echolocation sound, its middle ear muscle 
temporarily contracts to separate the 
three bones, which deafens the bat to its 
loud sound. Milliseconds later, the muscle 
relaxes to allow the bat to receive the 
echo of its insect prey.

MerlinTuttle.org

Nils Bouillard, Unsplash

Nils BouillardVicky Beckham Smith
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In addition to high-pitched echolocation sounds, 
microbats chirp, chatter and make other sounds 
that people can hear. Bats use these sounds to 
communicate with each other. For example, 
mothers and babies communicate to locate one 
another when separated and bats will engage  
in loud “arguments” over food or preferred  
roost sites. 

Teach about echolocation:

• 	Use a Slinky to illustrate how  
sound waves bounce back.

• Bounce a tennis ball off a wall.

• Fill a dishpan with water and then bump 
the side of the pan.  Watch the waves travel 
through the water and bounce off the far  
wall of the pan before returning in the 
opposite direction.  

• Push the test button on a home smoke  
alarm (be careful not to hold the alarm  
close to your ears!).   

Suggested Activities: 

• Bat and Moth Game

• Masks

Some microbats also have enormous external 
ears for their body size, and this contributes to 
their curious appearance. Large ears are essential 
for sound collection, enabling these bats to hunt 
their insect prey. 

A microbat’s external ears are composed of 
the larger pinna, and a smaller, fleshy projection 
called the tragus. Both are used by the bat to 
filter returning echoes. While research suggests 
that the bat uses additional cues to locate prey, 
the function of the tragus is to localize vertical 
sounds, for both capturing prey and avoiding 
obstacles.

A small satellite dish makes a great 
prop to interpret how a microbat’s 
ears work.  When students talk into 
the dish, they can hear the difference  

in focused sound. Hold the dish behind 
their heads to illustrate how background 
noise is diminished while forward sound is 
concentrated. If the dish is not available, have 
children place their hands behind their ears 
to demonstrate how a large “ear” amplifies 
sound. Show pictures of microbats to illustrate 
how their ears function in the same way to 
focus sound. Show children their own tragus.

Jaws: Microbats’ 
jaws are typically 
moderate in size. A 
long, thin jaw permits 
bats to feed on soft-
bodied insects while 
a short, thick jaw 
enables bats to eat a 
hard-bodied insect, 
such as a beetle.

 

MerlinTuttle.org
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Wing shape and flight speed correlate with diet and foraging behavior. 

Bat Wing Shape Indicates Examples of Bat Species How it Forages

Long, narrow wing Fast flier in open 
habitat, poor 
maneuverability in 
flight

Mexican free-tailed bat 
(Tadarida brasiliensis)

Makes repeated passes 
over an open area 
while echolocating 
intensely

Medium length 
and width wings

Intermediate flight 
speed

Little brown bat  
(Myotis lucifugus)

Finds prey in diverse 
habitats, from deserts  
to open forests

Short, broad 
wings

Slow, maneuverable 
flight, ability to hover

Townsend’s big-eared bat 
(Corynorhinus townsendii)

Feeds in forested areas 
and low above water 
using less intense 
echolocation calls; 
may hover to extract 
insects from foliage 
or to navigate in close 
quarters

Suggested Activities: 

• Silhouettes

• Flying Bats

• Experimenting with Flight

MerlinTuttle.org
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Microbat Diets

About 80% of all microbats are insect eaters, 
but some species are adapted to catch and eat 
fish, frogs, lizards, rodents, birds or even other 
bats. Some microbats eat primarily fruit, or the 
nectar and pollen from plants (see the section on 
Pollinator Adaptations, page 43). Other specialized 
feeders within the Microchiroptera are vampire 
bats, which feed on blood. Of the approximately 
1,400 species of bats, just three species are 
vampire bats, and these are found only in Central 
and South America. These tiny bats, just 3 inches 
(75 mm) long, sip blood from small cuts they 
make in the skin of other animals, such as cattle 
and birds. 

Hunting Technique

Insectivorous bats: Prey may include moths, 
beetles, flies, mosquitoes and other arthropods 
such as spiders and scorpions. The size ranges 
from tiny gnats to large moths. Different species 
of insectivorous microbats use different methods 
to capture their prey. Some species catch insects 
in flight, using their wings or tail membrane to 
trap their prey. Other microbats rapidly “sally” 
from a perch to seize a passing insect and return 
to the same perch. Pallid bats glean insects from 
plants, grasping prey with their mouths.  

Some bats forage on the surface of water. Bats 
may disable large insects with a quick bite and 
carry the insect to a perch for eating. Bats have 
sharp teeth to chew their food into tiny, digestible 
pieces. A bat may consume hundreds of insects 
per hour, or nearly 50 percent of its body weight 
in insects during just one night! 

Suggested Activities: 

• Lunch Boxes

• Bat and Moth

• Amazing Appetites

• How Many Bats Are in Your Backyard

Roosting sites: Microbats can be found in 
a variety of roosting sites such as trees, rock 
crevices, foliage, caves and human-constructed 
structures such as buildings, bridges, mines and 
bat houses. In many situations, there may be more 
than one species of bat occupying the same roost 
site.

Grooming: Bats may be perceived by some 
people as dirty, but bats’ survival depends on 
keeping their flight equipment in great shape. 
Microbats are very clean animals. They groom on 
a daily basis (as do megabats), or more frequently 
if their fur or wings become soiled. The bat uses 
its lips and tongue to clean its thumb, thumb claw 
and feet. These grooming tools are used to comb 
a section of fur and remove foreign particles. The 
bat then licks its “combs” before starting to clean 
a new section of its fur. The microbat carefully 
licks its wings and uses its thumb and thumb claw 
to keep its face and ears clean. 

Social Behavior and Reproduction

Olfactory communication: Male microbats 
have scent glands, which are more rudimentary 
in females. Most species have glands on the chest 
and throat, although some have scent sacs on 
the tail or scrotum. Scent glands become larger 
during the breeding season and males use them 
more actively as they mark their territory and 
display to attract females. 

Social organization: Microbats may be 
solitary, such as the California leaf-nosed bat 
(Myotis californicus). They may roost in small 
groups, or like the Mexican free-tailed bat 
(Tadarida brasiliensis), live in enormous colonies of 
up to 20 million animals.    M
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Reproduction

Gestation periods: Gestation in microbats 
averages 40-50 days, except for vampire bats, 
in which the duration is 205-220 days or about 
seven months. Gestation periods vary depending 
on the species, the temperature, the food supply, 
and other factors. In addition, it is difficult to 
determine when gestation begins and how to 
calculate it due to bats’ ability to delay gestation: 
they can store sperm, delay implantation and 
suspend embryonic cell division. Bats have slow 
fetal growth rates compared with other mammals; 
bats’ fetal growth rates are comparable to 
primates. In general, the larger the adult body 
size, the longer the gestation period. There are 
exceptions, however, including the Mexican free-
tailed bat, pallid bat and Townsend’s big-eared bat 
(Corynorhinus townsendii) with gestation periods 
ranging from 50-120 days. 

Number of pups: In the U.S., birthing season 
occurs in late spring or early summer when 
insect abundance is high. A female typically 
gives birth to one infant known as a pup. Some 
species give birth to more than one pup. For 
example, Eastern red bats (Lasiurus borealis) more 
commonly give birth to two pups, and three or 
four pups are not uncommon. However, this 
mother does not carry her young while foraging. 
She leaves them behind and later returns to them. 
The female does carry her offspring when moving 
them to a different roost. At the roost, the red bat 
pups cling to their mother, but they support most 
of their weight by hanging with one or both feet 
from a branch or leaf petiole (stalk that attaches a 
leaf to the stem). 

Development of the pup: At birth, a 
microbat pup is typically 10-15% of the mother ‘s 
weight. In most bat species, the pup is hairless at 
birth. It opens its eyes at three to four days of age 
and within several days it begins to grow fur. New 
World leaf-nosed bats (Phyllostomidae) are more 
advanced at birth than other microbats. They are 
typically larger and are born with hair.  At birth, 
all bat pups have well-developed feet and sharp 
claws, which they use to climb and cling to their 
mother’s fur. Pups often remain firmly attached  
to their mother’s nipple, even when the mother  
is in flight. Microbats may nurse from one to  
three months, depending on the species.  As they 
learn to fly and forage on their own, the pups 
continue to suckle. Smaller microbats learn to 
fly sooner than larger species. White-lined bats 
(Saccopteryx bilineata) begin to fly at about two 
weeks of age. The pallid bat begins to fly at age  
six to seven weeks. 

How much would you weigh if  
you were a newborn baby bat? 

Baby bats are born weighing 15-25% of 
their mom’s weight (some as much as 30%). 
Most human babies weigh 6-8 pounds, 
considerably less than 10% of their mom’s 
weight. So let’s figure out how much you 
would weigh as a newborn if your mom 
was a 100-pound bat. If you were 15% of 
her weight, you would weigh 15 pounds 
at birth (100 x .15). If you were one-third 
(33%) of your mom’s weight you would 
weigh about 33 pounds! Now, you try it: 
if you were a baby bat born weighing 25% 
of your mom’s 100-pound weight, how 
much would you weigh? If you were a twin, 
how much of mom’s weight would both of 
you be? As you can see compared to their 
mom’s weight, baby bats are quite heavy.
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Maternity colonies: In many species, females 
form maternity colonies in spring to rear and 
nurse their young. Males are usually solitary 
or occur in small numbers at maternity sites; 
however, a few species roost in mixed-gender 
groups during the maternity period. Sizes of 
maternity colonies vary depending upon the 
species. The California leaf-nosed bat (Macrotus 
californicus) and the red bat roost in mother-pup 
pairs while others, such as the little brown bat 
(Myotis lucifugus) and Mexican free-tailed bat form 
nursery colonies ranging in size from a few bats 
to hundreds of thousands of individuals. 

Bats will give birth in the head-down roosting 
position, but most of the bats that have been 
studied use a head-up or cradle position where 
the mother bat hangs with feet and thumbs. Wing 
and tail membranes may be used to cradle the 
baby during birth. The baby is born rump and feet 
first. 

To give students an idea of how 
densely packed baby bats may be  
in a nursery, glue 500 cotton balls 
to a 12” by 12” square of paper  

or cardboard. It will be hard to fit them  
in the space, but it is a great illustration  
of how closely bat pups live together.

Mother-pup relationship: The rearing of 
young in most species of bats is the exclusive 
responsibility of the female. Mother bats 
recognize their offspring primarily by call and 
by scent. Within minutes of birth, a baby bat 
begins calling and the mother responds. It is 
very important for this mother-baby bond to 
occur quickly because a mother bat may leave 
the roost to feed only a few hours after giving 
birth. Females also use visual cues to locate 
their offspring. There are a few monogamous bat 
species including the false vampire bat (Vampyrum 
spectrum) in which the males help to take care of 
pups.  

Suggested Activities: 

• Family Sense

Communal care: In most cases, mother 
bats feed only their own babies. When the 
pups are very young (up to about eight days of 
age), mothers feed their own offspring almost 
exclusively. However, in a few species, such as 
evening bats (Nycticeius humeralis) and Mexican 
free-tailed bats, mothers may also allow other 
pups to feed, especially as the youngsters get 
older. 

Little brown bats and Mexican free-tailed bats are 
examples of microbats that practice communal 
care. Several adult females remain with the baby 
bats while the other females are away foraging for 
food. The females guard the young and retrieve 
those that accidentally fall from the roost. 

Among carnivorous species, mothers have been 
observed bringing bits of prey to their offspring 
as they get older. Pallid bats also offer their older 
pups bits of their prey.  Vampire bats regurgitate 
blood into the mouths of their offspring during 
nursing sessions.

 

MerlinTuttle.org
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Importance of Insect-eating  
Bats to Agriculture

As the main predators of nocturnal flying 
insects, insectivorous bats consume enormous 
quantities of agricultural pests such as corn 
borers, mosquitoes, beetles and moths. 
Without bats to consume millions of pests, 
crops would be devastated due to damage 
caused by insects.  At Bracken Cave in Texas, 
large bat colonies consume more than 200 
tons of insects in one night. One study 
calculated the value of bats to the agricultural 
industry in the U.S. alone as $22.9 billion a 
year! (Science, 2011)  

Because of the high volume of insects they 
consume, insectivorous bats produce waste 
products that are extremely beneficial to 
the soil, and the amount of excrement (or 
guano) is abundant. Bat guano continues to 
be harvested for use as an organic fertilizer in 
many countries today. 

Use a small bag of bat guano 
fertilizer to discuss the  
importance of microbats.  
This is available from gardening       

stores and from BCI at www.batcon.org   

Merlin
Tuttle.org
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Suggested Activities: 

• Amazing Appetites
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Vampire Bats 

Species: Vampire bats are small microbats, 
about the size of a house mouse. There are 
three species: common vampire bats (Desmodus 
rotundus), white-winged vampire bats (Diaemus 
youngi) and hairy-legged vampire bats (Diphylla 
ecaudata). All three are New World species. By far 
the most numerous are common vampire bats, 
which are widely distributed throughout tropical 
Mexico, Central and South America. Their range 
is limited by temperature; these bats are unable 
to live in areas where the coldest temperature 
is below 50 degrees F. (10 degrees C). Common 
vampire bats weigh about 1-1.5 ounces (30-40 
gm) and have a wingspan of 13-14 inches (33-
36 cm). They are dark gray on their backs and a 
lighter shade underneath. 

One small package of M & M  
candies (1.7 oz./48 gm) weighs 
slightly more than a common 
vampire bat (1-1.5 ounces/ 

30-40 grams). Push all the candy to one  
end of the closed bag and fold the bag in  
half to illustrate the length of the bat. Or,  
use a stack of 7 quarters (39 gm) to show  
the bat’s weight.

Physical adaptations: Common vampire 
bats have a longer and stronger thumb than other 
microbats. This acts as a front foot, allowing them 
to be agile on the ground. Common vampires 
can break into a bouncing run that propels them 
forward at nearly 5 miles (8 km) per hour. When 
necessary, a vampire bat can even jump like a 
toad, covering a distance of a foot or more and 
getting up to 6 inches (15 cm) off the ground. 

Prey location: The three species of vampire 
bats are the only mammals that can subsist 
entirely on blood. Vampire bats locate their prey 
by using echolocation much like other microbats; 
however, they use a lower frequency that may 
even be heard by humans. Vampire bats also use 
their excellent senses of hearing and smell when 
locating prey. Once the bat has located its prey, it 
lands on or near the animal. Using heat-seeking 
pits in its nose (comparable to those of the pit 
viper snakes), it locates a blood-rich area close to 
the surface of the skin. 

Feeding: Using its razor-sharp teeth, the 
vampire bat makes a small, crater-shaped wound 
in the skin. It inserts its tongue through the space 
between its two lower incisor teeth and along 
the groove in its lower lip to reach the wound. 
Two channels on the underside of its tongue draw 
blood from the wound. The common vampire 
bat does not suck blood, and it does not lap like 
a cat — it sips and licks blood. Vampire bat saliva 
contains desmokinase, a chemical that prevents 
the blood from coagulating so that the bat can get 
a full meal.

MerlinTuttle.org
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How much they eat: Vampire bats eat as 
much as 40-60% of their body weight at a feeding. 
A normal meal will exceed 2/3 of a fluid ounce 
(about 20 ml). A hungry vampire bat may drink 
the equivalent of its own weight or more. 

A common vampire bat eats about 
2/3 of a fluid ounce (about 20 ml) or 
2 tablespoons of blood in a typical 
meal. To illustrate this, add food 

coloring to water and measure 2 tablespoons 
into a small vial or bottle. 

Donating blood: Vampire bats must eat at 
least once every three days or they will die of 
starvation. These bats have developed a system 
of food sharing to combat this problem. Vampire 
bats typically live in colonies of 20-100 individuals. 
Bats that are successful in obtaining a meal donate 
food to other roost mates by regurgitating blood 
to them. Often the bat receiving the blood is not 
related to the donor bat. 

Conservation status: Common vampire 
bats are not threatened or endangered; in fact, 
their numbers have increased considerably with 
the introduction of domestic animals into their 
native range. Cattle and horses are the preferred 
prey of common vampire bats. Vampire bats 
inflict a heavy loss to the livestock industry by 
weakening cattle and spreading disease. They are 
known to contract and transmit rabies. Due to 
these problems, there are eradication programs 
in place for vampire bats using poison, which 
unfortunately also unintentionally kills other bat 
species. Vampire bats spend up to two hours per 
day grooming themselves or roost mates; this 
mutual grooming helps to spread poison. 

Cultural beliefs: Because bats are 
creatures of the night, in many cultures they 
came to be associated with the unknown or 
supernatural. During the 16th century the 
Spanish conquistadors first came into contact 
with vampire bats and recognized the similarity 
between the feeding habits of the bats and those 
of their mythical “vampires.” It was not long 
before bats became associated with vampire 
legends. However, the regional folklore in Latin 
America does not have the bat’s bite turn anyone 
into either a vampire or a vampire bat. Such 
transitions from bat to vampire appear to have 
their origins in European superstitions. 

Suggested Activities: 

• Bat Mask

Valerie Abbott, North Carolina Zoo

For more information about vampire bats,  
see the supplemental material.
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Microbat Daily Torpor

Torpor occurs when an animal allows its 
body temperature to fall below its active 
homeothermic level (its normal temperature in 
an active or awake state). Microbats are small 
animals, and they must balance their food intake 
(energy gain) with the energy they expend 
in flight and physiological processes such as 
regulating their body temperature. Bat heart rates 
vary with the species. For example, a microbat 
whose normal heart rate is 300 beats per minute 
can slow its heart rate to 10 beats per minute 
during torpor. Most microbats undergo torpor for 
at least a few hours each day. 

Microbat Hibernation

Like all mammals, bats are endotherms: they can 
maintain high body temperatures by metabolizing 
their food to generate heat internally. To 
accomplish this they must have high metabolic 
rates and high food intakes. Where food supplies 
are seasonal, an animal’s options are to migrate to 
a place where food is readily available; cache food 
throughout spring, summer, and fall (as squirrels 
do); switch to an alternative food source; or 
hibernate. 

Tropical bats do not hibernate because food is 
available throughout the year. Most microbats that 
live in colder climates hibernate from late autumn 
through winter in conjunction with the drop 
in insect availability and activity. Most of North 
America’s hibernating bats are faced with periods 
of up to six months in which they have little or no 
access to energy sources (i.e., food) other than 
their accumulated fat reserves, which account 
for approximately 25-30% of their total body 
weight at the beginning of a hibernation period. 
In winter, bats must find shelter in a place where 
the ambient temperature is cold enough for them 
to survive on their fat reserves but warm enough 
to prevent them from freezing. The ambient 
temperature plays a major role in the selection of 
the hibernaculum (hibernation site) because 
temperature controls metabolic activity.

Hibernation is an extended form of torpor 
lasting for days, weeks or months and occurs 
on a seasonal basis. When temperatures drop 
or food is scarce, microbats slow down their 
breathing and metabolism. If the air gets too cold, 
a torpid bat will burn off some of its stored fuel 
to provide energy needed to keep the bat itself 
from becoming too cold. Bats must wake up 
periodically during hibernation, which requires 
a considerable amount of energy. This energy 
expenditure increases if bats are required to fly. 
Periodic arousals 
seem to account 
for most of a 
hibernating bat’s 
total winter energy 
expenditure. 

Water loss seems 
to be a key factor 
in triggering these 
arousals. When 
ambient humidity 
levels are low, bats 
seem to lose their 
body moisture quickly; therefore, they 
need to arouse from hibernation in order 
to drink. Even when humidity is high in the caves 
and mines in which bats overwinter, they still may 
lose water through breathing. To minimize water 
loss, many bats, such as the little brown bat and 
the tri-colored bat (Perimyotis subflavus), hibernate 
in sites where the air is nearly saturated with 
water. This can cause a bat to become covered in 
water droplets, which are the result of condensed 
air and high humidity. Upon arousal, these bats 
need only to lick the droplets off their fur. 
Because there is little need for movement or 
flight with a water source so near, the bat is able 
to minimize its energy expenditure.

MerlinTuttle.org
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When a bat hibernates, its heart rate slows down 
and the bat takes in less oxygen. Only vital organs 
such as the brain and heart retain a normal 
blood supply during hibernation. The bat breathes 
slowly and erratically and may go as long as 60-
90 minutes without taking a breath. The main 
types of roosts for hibernating bats are caves or 
mines, and holes or crevices. Each bat species 
specializes in one type of hibernaculum. Caves 
and mines insulate against climate changes but are 
not distributed evenly across a geographic region. 
This is why many species of bats congregate in 
large numbers at these sites. Holes and crevices 
in tree cavities are more widely distributed but 
can only accommodate a small number of bats. 
Tree cavities also are exposed to variable climatic 
changes. Bats have been documented hibernating 
in caves, exposed tree cavities or trunks, in bark 
crevices, and in brush piles. Eastern red bats also 
hibernate on the ground beneath leaf litter. 

Microbat Aestivation

In some tropical areas, particularly those with 
prolonged hot, dry seasons, bats face the same 
shortage of insects brought on by winter in 
colder climates. Some bat species put on large 
deposits of fat when the conditions are favorable. 
These bats spend the hot, dry periods resting in 
their roosts. This process is called aestivation and 
it differs from hibernation in that the bats’ body 
temperatures do not drop. By selecting roosts 
that insulate them from extremes of temperature, 
aestivating bats can increase their chances of 
surviving these periods.

USGS

USFWS
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Microbat Migration 

Where bats live depends on the availability of 
food. When the food supply declines, usually 
due to weather, insectivorous bats can either 
hibernate to survive a period of low or 
nonexistent food or they can migrate to a place 
with a more abundant food supply. In some areas, 
bats may do a combination of both. Some bat 
species, such as the silver-haired bat (Lasionycteris 
noctivagans) and the red bat (Lasiurus borealis), 
migrate and also hibernate. These bats migrate 
from the northern portion of their range and 
hibernate in the southern portion of their range.

Most North American bats travel less than 
300 miles (483 km) to hibernate. Bats do not 
necessarily migrate north to south. Some species 
are known to migrate from the colder interior 
part of the country to the more moderate 
climate of the Atlantic coast. Most temperate bat 
colonies in North America start dispersing in late 
July as young bats begin flying. In August, most 
are in the process of migrating. Some bats also 
migrate up and/or down in altitude as food supply 
changes with seasons.  A few temperate bat 
species migrate to tropical or equatorial regions. 
For example, hoary bats (Aeorestes cinereus) 

migrate from northern regions to southern 
California, the southeastern U.S., Mexico and 
Guatemala. Climate change is affecting weather 
patterns and warming, likely impacting the timing 
of insect hatches and bat migrations.

Short-distance migration: Most records of 
the migration of big brown bats (Eptesicus fuscus) 
show that the bats travel less than 25 miles 
(40 km); however, there have been exceptional 
distances of 143 miles (230 km) recorded. This 
species’ tolerance for colder weather may be one 
reason for the short distances.

Long-distance migration: Principal 
migrating species in North America that travel 
moderate to long distances include those in the 
genera Tadarida, Lasiurus, Lasionycteris, Leptonycteris, 
Choeronyteris and Pipistrellus. Some of these bats 
travel long distances from northern Canada to 
the Gulf states and Mexico. The nectarivorous 
(nectar-eating) bats, such as Leptonycteris and 
Choeronycteris species, follow the availability of 
food by migrating with the flowering season. 

In general, tree-roosting bats are migratory 
because trees do not provide enough shelter 
for the winter. Some bat species may be found 
in migrating groups, sometimes accompanied by 
migratory birds.

Navigation for long-distance flights must be 
accurate and flight efficient. How do migrating 
bats navigate? Echolocation and visual cues are 
thought to be important. Research evidence 
suggests that some bat species, such as the big 
brown bat, use the Earth’s magnetic field, relying 
on a magnetic compass to find their roost 
(Holland et al. 2007). 

Suggested Activities: 

• Shower Curtain Game

• Bat Anatomy

• Silhouettes
Chance Rankin, NatGeo Mapmaker Interactive
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A Closer Look at Megabats
As the name suggests, megabats generally are 
larger than microbats; however, there are some 
surprisingly small megabats and some quite large 
microbats.  Although all bats have a claw at the 
end of their thumbs, one visible difference is the 
small claw at the end of the second (index or 
pointer) finger on megabats.                            

Megabats belong to the suborder Megachiroptera, 
comprising just one family, the Pteropodidae. 
Within this family, there are 42 genera and about 
200 species. These Old World fruit bats range 
throughout the Old World tropics (Africa,  Asia, 
Australia and other Pacific islands). Megabats may 
have wingspans as large as 6 feet (2 m) and weigh 
anywhere from 0.7 ounces to 3.3 pounds  
(20g to 1.5 kg). 

Fruit Bats and Flying Foxes

The terms fruit bat and flying fox can be 
confusing.  All megabats are also known as fruit 
bats, referring to their diet. Among the megabats, 
larger fruit bats in the genus Pteropus are known 
as flying foxes. 

Because most megabats do not echolocate, 
they do not need the strange, sound-focusing 
appendages on their noses and lips or the tragus 
in the ear that many species of microbats have. 
Instead, their faces have elongated muzzles that 
resemble foxes or dogs, which is why the larger 
megabats in the genus Pteropus are called flying 
foxes. Their skull and jaws are typically large and 
strong with large muscles to help eat tough-
skinned fruit.

Suggested Activities: 

• Pollination Activity

• Silhouettes

• Masks
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Michelle Wilhelmy,  
Lubee Bat Conservancy

San Diego Zoo
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Megabat Diets

Fruit, nectar, pollen, flowers and leaves form the 
diet of mature megabats. Not all trees flower 
or bear fruit at the same time. Bats may have to 
travel long distances in search of seasonally ripe 
fruit. During a dry season when food is scarce, 
African fruit bats follow the rains to where ripe 
fruit is plentiful. Most megabats typically select a 
very ripe fruit and then fly somewhere else to eat 
it, although some eat at the fruiting tree. Eating 
can be very messy! Holding the ripe fruit against 
its chest with one foot while hanging by the other, 
the bat then chews the fruit and crushes it against 
the roof of its mouth to extract the juice. These 
fruit bats ingest mainly the juice and soft pulp and 
spit out the dry, fibrous parts. 

Examples of foods that megabats eat: figs, mango, 
eucalyptus, clove, avocado, cashew, durian, balsa, 
dates, kapok (Ceiba), papaya, baobab, rose apple, 
guava, rambutan, jackfruit, breadfruit, banana and 
mangrove apple.

Suggested Activities:

• Lunch Box

• Fruit Salad

People sometimes consider bats as crop pests 
because they feed in fruit orchards, but bats are 
not truly our competitors. Fruit that is sent to 
market is usually picked before it is ripe. Fruit bats 
like to eat fruit when it is very ripe and juicy, so 
bats do not compete for the same fruit we eat. 
Over-ripe fruit that remains on the tree attracts 
insects, which can damage remaining fruit. When 
fruit bats eat this ripe fruit, they remove the 
source of attraction for insects, and so they help 
protect the crop.

Some fruit bats are nectar feeders and pick up 
pollen incidentally as they sip the carbohydrate-
rich nectar. Pollen is also a nutritious food source 
for some megabats and an important part of 
their diet. Fruit bats depend on plants for their 
food and plants depend on fruit bats so they can 
reproduce. See the section on pollination on  
page 42. Megabats also ingest insects as they eat 
fruit and nectar.

Pam Thomas, Lubee Bat Conservancy 
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Senses

Megabats have much better developed senses 
of sight and smell than microbats. For a detailed 
discussion comparing microbat and megabat 
senses, see page 14 in the Bat Basics section. 

Vision: Megabats have large eyes to gather light, 
and their good vision helps them locate the plant 
foods they eat. 

Smell: An excellent sense of smell is important 
for megabats to detect the aroma of flowers and 
ripe fruit, which they must find while flying at 
night. 

Hearing: Megabats have smaller ears for their 
body size than microbats do, but they have 
excellent hearing. This group of bats does not 
generally use echolocation but relies mainly on 
vision and smell to maneuver and find food at 
night. However, there are exceptions, such as fruit 
bats of the genus Rousettus (Egyptian fruit bats), 
which have a primitive form of echolocation used 
to maneuver around their roost sites in caves 
(it is not used to find food). The bat makes this 
sound by clicking its tongue, producing a sound 
that is audible to humans.

Megabat Behavior

Large groups of megabats may gather in open 
areas to sleep in communal roosting trees. As 
many as one million little red flying foxes (Pteropus 
scapulatus) may roost together in Australia. Large 
groups of flying foxes are called camps, and 
more than one species may be found roosting 
together. These groups may remain together 
in one location, or establish camps in another 
area, often following the source of ripening fruit  
(Richardson). Often males and females roost 
together in the same camp. In some species, 
such as the grey-headed flying fox, the group 
composition may vary throughout the year, 
depending on the breeding season. Females and 
their young may form groups, while males gather 
in separate groups. Other species may roost in 
caves, such as the Egyptian fruit bat.  

Some species of fruit bats roost in small groups, 
while others, including Africa’s epauletted fruit 
bats (in the genus Epomops), may roost alone.

During daylight hours when bats are resting, they 
spend lots of time grooming, both for cleanliness 
and, if necessary, to help control their body 
temperature. Because bats are not able to sweat, 
they keep cool in hot weather by licking their fur 
and wing membranes, then extending their wings 
and fanning themselves. In cooler temperatures, 
bats fold their wings around themselves to keep 
warm. Bats groom by licking their bodies and 
using their feet to comb their fur clean. Grooming 
their wings helps bats keep them in excellent 
flying condition. The bats spread oil from glands 
on their necks to help keep the wings soft and 
supple.                                                  

MerlinTuttle.org
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Communication

Vocal communication in megabats includes a 
variety of audible sounds. Vocalizations range 
from soft chirps to loud screeches and honks. 
Bats often prefer to keep some distance from 
one another in the roost. If others approach 
too closely, bats screech and squabble with each 
other. They vocalize loudly while lashing out with 
their large thumb claws, which also are used for 
moving along branches. Mothers and their young 
communicate with softer sounds as do adult bats 
in less competitive situations.

Visual signals are also important to animals active 
during daylight hours. Bats display using body 
posture and outstretched wings. Some fruit bats 
have distinctive color markings, ruffs of fur around 
the neck, or in the case of African epauletted fruit 
bats (Epomops spp.), tufts of hair on the shoulders 
that the bats can erect. 

Olfactory communication is especially important 
to nocturnal animals. Many species of megabats 
have scent glands used for marking themselves, 
their roosts, and probably other bats. Epauletted 
fruit bats erect the specialized hairs on their 
shoulder tufts to waft a scent through the air that 
apparently is attractive to females. 

Courtship

Megabats vary in their social organization and 
mating systems. In some species, males compete 
with others in their camp for the best roosting 
sites. These selected roosting sites may attract 
females, but it is unclear whether females are 
selecting their mates or the sites.  A male then 
mates with all the females in his harem, known 
as a polygynous mating system. Examples include 
Australian grey-headed fruit bats and straw-
colored fruit bats (Eidolon helvum) of Africa. 
Yellow-winged bats (Lavia frons) are monogamous. 
Other megabat species have a random mating 
system. 

A promiscuous mating system describes the 
social organization in which males and females 
mate with more than one partner, and there is 
no bond between pairs. Scents and visual signals 
play a big part in the courtship rituals exhibited 
by several megabat species. Males will coat their 
wings with secretions from scent glands and 
urine, and then fan the wings to attract females. 
Epauletted fruit bats (Epomophorus spp.) attract 
their mates by flashing tufts of white fur on 
their shoulders and flapping their wings to waft 
attractive scents. Others, such as hammerhead 
bats (Hypsignathus monstrosus) in Central Africa, 
use distinctive honking calls. Males gather at a 
communal display ground called a lek and emit 
loud sounds to attract females.

Jakob Fahr, iNaturalist

Jakob Fahr, iNaturalist

Martin Straube, Buehlertal, Germany 
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Reproduction and Care of  
Young Bats

Megabats usually give birth to only one baby at a 
time, following a gestation of four to six months. 
The pup is large at birth (10-15% of the mother’s 
weight or more, depending on the species). It is 
already covered with fur and has large claws on 
its feet to hang onto its mother’s fur. The pup’s 
eyes are typically open by 10 days of age; however, 
developmental rates vary among species. 

Soon after birth, the baby bat crawls to its 
mother’s nipple and begins to feed. The male 
bat’s role in reproduction ends after mating; he 
does not participate in the care of the young. The 
mother and baby communicate with one another 
with vocalizations. They recognize each other by 
their calls and scent. A flying fox (Pteropus sp.) 
pup can fly at age three months but is weaned at 
four to six months of age and may remain near its 
mother for up to one year.                                           

Suggested Activities: 

• Shower Curtain Game  
  (Educators can modify game  
   for megabats) 

 

Hemant Kumar, iNaturalist

Michelle Wilhelmy,Lubee Bat Conservancy 
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Seed dispersal: Hundreds of plant species also 
depend on bats to disperse their seeds. Fruit-
eating bats eat great quantities of very ripe fruits. 
These bats eat mostly the juice and pulp and spit 
out the other parts of the fruit. By eating this 
way, bats do not have to take the time to digest 
excess food and have less weight to carry around 
in their stomachs as they fly. Bats often carry 
fruit away from the tree before they eat it. Any 
seeds that pass undigested through its body are 
eliminated with a packet of “fertilizer” (guano) 
with them. These seeds now germinate where 
they have dropped, some distance away from the 
original tree. Bats are the farthest and fastest 
seed dispersers on the planet! They disperse 
many pioneer plants, required for reforestation of 
degraded areas.

Plant adaptations: Plants that depend on 
animals for pollination are adapted to attract 
the insects, birds or bats that pollinate them. 
Flowers have attractive colors and scents that 
lure pollinating insects and birds active during 
daylight hours. The flowers of bat-pollinated 
plants bloom at night when bats are active. Some 
of these flowers smell like ripe fruit or give off 
musky odors that are particularly attractive to 
bats. Flowers pollinated by nocturnal animals do 
not need beautiful colors to attract them; instead, 
they must be easy to find in the dark. While night-
blooming flowers that are pollinated by nocturnal 
insects, such as moths, have small flowers, flowers 
pollinated by bats are usually large, creamy-
white blossoms. They may have long stems that 
protrude beyond the canopy so that bats can 
easily get to them.

Ecology
Bats and Plants

The relationship between bats and plants is 
complex and fascinating. All over the world, at 
least 300 species of trees and other plants need 
bats in order to reproduce. Without bats, these 
plants could not survive. In turn, bats depend on 
these plants for food. Fruit-eating megabats and 
microbats are important plant pollinators and 
seed dispersers. 

Pollination: As a bat probes deep into a 
flower to drink sweet nectar, its head, shoulders 
and other body parts get dusted with powdery 
pollen, some of which the bat may swallow while 
grooming its fur after feeding. Because nectar 
is essentially sugar and water, these bats need 
protein-rich pollen to supplement their diet. As 
the bats travel from plant to plant, they transfer 
pollen from one flower to the next one they visit, 
enabling the pollinated plant to reproduce. 

Use two artificial flowers, baby 
powder for pollen, and a fruit 
bat puppet to demonstrate 
pollination. 

Suggested Activities: 

• Pollination Activity

seeds

MerlinTuttle.org
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Pollinator adaptations: Nectar-feeding bats 
have special adaptations to feed on flowering 
plants. They have long tongues and longer, more 
slender muzzles than do their insect-eating 
relatives. New World nectar-feeding microbats 
(Phyllostomidae or leaf-nosed bats) consist of 
those that extract nectar using grooves on the 
sides of their tongue, and those in the subfamily 
Glossophaginae, which have papillae on the tips 
of their tongue that function like a brush. Bats 
that eat pollen also have long tongues whose tips 
resemble brushes. The small papillae help bats 
scoop up pollen from the flower. 

Use a pencil and a paint brush to 
represent bats’ tongues, colored 
water to represent nectar, and 
cornstarch or baby powder to 

represent pollen to see which type of 
“tongue” picks up the most “nectar”  
or “pollen.” 

MerlinTuttle.org

Lubee Bat Conservancy
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Whole Ecosystems Depend on Bats! 

Several bat-pollinated plants are also important 
to many other animal species in that ecosystem. 
In Africa, the baobab tree (Adansonia digitata) is 
called the “tree of life” because so many animals 
depend on its fruit and the precious water stored 
in its trunk during times of drought. Baobab trees 
in east and west Africa are pollinated only by 
bats, including Egyptian fruit bats, four species of 
epauletted fruit bats, and straw-colored fruit bats. 

In the desert southwest of the U.S., saguaro cacti 
(Carnegia gigantea), provide fruit, water and shelter 
for a great variety of birds and mammals. This 
giant, night-blooming cactus is pollinated by lesser 
long-nosed bats (Leptonycteris yerbabuenae), among 
other animals. Without this bat the cacti would 
not survive, which in turn would affect many 
other animal species. 

Where tropical forests have been cleared, seeds spread by bats grow into new plants that help 
regenerate forests. Many tropical fruits and other plants important to people around the world are 
pollinated or “planted” by fruit-eating bats. A few of the plants depending on bats for pollination or 
seed dispersal include:

• Agave (Agave palmeri) 

• Almond (Prunus dulcis)

• Avocado (Persea americana)

• Banana and plantain (Musa sp.) 

• Balsa tree (Ochroma pyramidale)

• Baobab (Adansonia digitata)

• Brazil nut (Lecythis sp.)

• Brazilian cherry or Jatoba tree  
  (Hymenaea courbaril)

• Calabash (Crescentia sp.)

• Cashew (Anacardium occidentale)

• Clove (Syzygium aromaticum)

• Durian tree (Durio zibenthus)

• Fig (Ficus sp.)

• Guava (Psidium sp.)

• Kapok (Ceiba pentandra)

• Liana (Freycinetia reinechei)

• Mango (Mangifera sp.)

• Saguaro cactus (Carnegia gigantea) 

• Sausage tree (Kigelia africana)

• Sisal (Agave sisalana)

See the Supplemental Material for 
additional articles on: Bats and 
North American Forests, Bats and 
Desert Ecology, and Island Fruit Bat 
Populations.

Suggested Activities: 

• Food Pyramid 

• Lunch Boxes

• How Many Bats Are in Your Backyard

• 	Shower Curtain Game (educators can 
modify to reflect environmental factors)

MerlinTuttle.org
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Why Bats are Vulnerable
There are multiple reasons why many bat species 
are vulnerable to extinction.  These include:

Habitat Loss

The single biggest threat to both microbats 
and megabats is loss of their habitat, especially 
through deforestation. For example, in Southeast 
Asia, and more recently in South America and 
Africa, vast areas of tropical forest have been 
cleared for oil palm plantations. Habitat loss 
directly destroys bats’ food sources and natural 
roost sites. Destruction of roost sites includes 
human-built as well as natural environments. 
Buildings may house important maternity roosts. 

Fear and Lack of Understanding 
about Bats

• Fear of bats and misconceptions about these 
animals inhibits conservation efforts and may 
lead to eradication of bats.  

•	Throughout the world, there is a lack of 
understanding about the importance of bats 
to their ecosystems as pollinators, seed 
dispersers, and predators of mosquitoes and 
crop-destroying insects. 

•	Fear of rabies has caused widespread 
eradication of insectivorous bat populations. 
In the U.S., mines and caves that are roosting 
and hibernating sites have been destroyed 
intentionally for “pest” control, or wantonly 
by vandals. 

•	Hibernating bats waste energy when 
awakened unintentionally by cave explorers.  

•	Improperly excluding bats from homes can 
result in the death of nursery colonies. 

•	In Central America, populations of harmless 
insectivorous bats have been eradicated in an 
effort to control vampire bats. 

•	Perceived as competitors in the fruit-growing 
industry, large fruit-eating bats are shot or 
electrocuted. 

Suggested Activities:

• How to Be a Bat

• If Bats Could Talk

Disease

White-nose syndrome (WNS) is caused by a 
cold-weather fungus that affects cave-dwelling, 
hibernating bats. The mortality rate is as 
high as 90% in some species. WNS is rapidly 
expanding west from its initial discovery in 
2006 in the northeastern U.S. For the most 
recent information on the status of white-nose 
syndrome, visit here. 

Disturbance of Hibernacula 

A major factor in the mortality of hibernating 
bats is disturbance within the hibernaculum. Given 
the relative scarcity of hibernacula and the large 
numbers of bats likely to use each one, bats are 
highly concentrated. This makes the population 
more vulnerable to disturbance.  A common 
species such as the little brown bat could 
become threatened if its main winter hibernation 
sites are not given proper protection. Visiting a 
hibernaculum, even without touching the bats, can 
result in the arousal of many individuals in the 
hours following the visit.

USFWS
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Migration Hazards 

Migrating bats face hazards that include wind 
turbines, urban light levels, and collision with 
electrical towers. The energy demands of 
migration are costly, and other threats to a 
bat’s survival are more likely during migration.  
Adverse weather, higher chance of predation, and 
disease are all factors that a bat may encounter.  
Accidents also happen during migration, such as  
a wind gust propelling a bat into a building. 

Wind Turbines

Millions of bats die from encounters with wind 
turbines, especially during migration. The cause 
of death is not from being struck by the blades; 
rather, it is from the drop in air pressure as the 
blades rotate. This causes fatal lung damage in 
bats similar to what divers experience when they 
ascend too rapidly — a condition known as the 
bends. Wind turbines also affect birds in flight. 

Pesticide Use 

Widespread use of pesticides wipes out 
insect populations that are food sources for 
insectivorous bats. In addition, when they ingest 
insects that have been poisoned with pesticides, 
bats accumulate these toxins in their fat reserves. 
The poison affects the bat as it burns fat through 
physical activity, such as migration. The agricultural 
use of the pesticide DDT was first banned in 
the U.S. in 1972; its production and use were 
eliminated in Canada, Mexico, and the U.S. in 
1997; however, other agricultural pesticides are 
still widely used.  

Suggested Activities:

• Shower curtain game
• How Many Bats Are in  
   Your Backyard

Bushmeat
In many parts of the world, people eat fruit bats, 
either as a subsistence protein source or as a 
delicacy. Overhunting is endangering the survival  
of some bat species.

Natural Disasters 

Island populations of fruit bats are vulnerable 
to the forces of nature, when cyclones kill bats 
and destroy their roosting sites. Other natural 
disasters include tornadoes that damage tree 
roosts and volcanic eruptions. Climate change 
is warming the climate and affecting weather 
patterns, with increased frequency and severity  
of storms. 

Endangered North American Bats 

For additional information on 
endangered bats of the U.S. and 
Canada, see the supplemental  
material.

As of 2023, of the 47 bat species in the U.S., nine 
are protected as endangered species: the little 
brown bat (Myotis lucifugus), the Florida bonneted 
bat (Eumops floridanus), the gray bat (Myotis 
grisescens), the Indiana bat (Myotis sodalis), the 
greater (Mexican) long-nosed bat (Leptonycteris 
nivalis), the Hawaiian hoary bat (Aeorestes semotus), 
the northern long-eared bat (Myotis septentrionalis), 
the Virginia big-eared bat (Corynorhinus 
townsendii virginianus), and the Ozark big-eared 
bat (Corynorhinus townsendii ingens).  Additional 
American bat species are in severe decline due to 
the fungal disease called white-nose syndrome. 

MerlinTuttle.org
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Why we should Protect Bats 

Going to bat for bats:  As an educator, you 
can make an important contribution to bat 
conservation by inspiring your audiences to 
protect bats. Many of us believe that animals 
deserve our protection because they are fellow 
inhabitants of our planet; however, we can help 
make the case for conservation by interpreting 
animals’ benefit to humans. The following 
information illustrates some of these benefits: 

Ecosystem Services

Insect control:  As the world’s most important 
predators of nocturnal flying insects, microbats 
are extremely beneficial to humans. Without 
insect-eating bats, the populations of many species 
of insects would be enormous, causing great 
damage to agricultural crops, forests and other 
wild plant populations. For example, bats are 
extremely valuable to corn farmers. Mosquitoes 
and tsetse flies carry diseases that affect humans 
and livestock. Some insect-eating bats, such as 
the little brown bat, eat hundreds of insects an 
hour! Where insect-eating bat populations have 
been reduced, insect populations have exploded 
and chemical pesticides must be used.  These 
chemicals further pollute the environment, making 
it unsafe for animals and people. 

Suggested Activities: 

• Bat and Moth Game

• Amazing Appetites

• Lunch Boxes

• Pollination Activity

Pollination and seed dispersal: Many of the 
fruits and other plants we need rely on fruit-
eating bats for pollination or seed dispersal. Wild 
bananas are pollinated by fruit bats, which also 
disperse the seeds. Mangoes, kapok and sisal are 
pollinated by bats. Bats disperse the seeds of 
figs, carob, dates, mangoes, tropical guavas and 
cashews. It is estimated that about 300 species 
of plants in the Old World tropics depend on 
bats. From these plants, people get almost 450 
products. Two examples:

•	 In Southeast Asia, the durian fruit (Durio 
zibethinus) is an important agricultural 
crop. Dawn bats (Eonycteris spelea) are the 
primary pollinators of this extremely valuable 
resource.

•	 In Africa, megabats (Eidolon sp.) disperse the 
seeds of the iroko tree (Chlorophora excelsa),  
a valuable source of timber. 

Without bats, we would lose many species of 
trees.  Around the world, forests are important 
as watersheds, sources of food and medicinal 
plants, and for wood used for building and fuel. 
Without trees to hold soil, heavy rains would 
wash soil away into rivers and streams. Preserving 
forests helps bats and keeps our water clean. Even 
though several bat-propagated food crops such 
as plantains, breadfruit, bananas and avocados are 
now commercially grown, agricultural cultivation 
of plants cannot replace wild sources of food. 
Farmers periodically crossbreed their cultivated 
plants with the plants’ wild relatives to extract 
new genetic material, so that crops remain healthy 
and resistant to diseases and insects. 
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Create a collection of products 
that would not be possible  
without bats: nuts, sisal rope,  
dried mango, agave syrup,  

       artificial bananas and others. 

Economic Impact 

A study published in 2011 in the journal Science 
calculated the benefit of bats to the agricultural 
industry at roughly $22.9 billion per year in the 
United States alone.  The range was estimated 
at a low of $3.7 billion and a high of $53 billion. 
These estimates included the reduced costs of 
pesticide applications that are not needed to 
suppress the insects consumed by bats.

Bats’ guano is economically important for its use 
as fertilizer.  The guano mined from one cave in 
the U.S. was sold for $6 million! Bacteria from bat 
guano is also used in detoxifying industrial wastes, 
creating cleaner fuels, manufacturing safer pest 
control products, and making laundry detergent. 

Impact of Bats on Human Medicine 

Bats are potentially beneficial to human 
medical research.  Vampire bat saliva contains 
anticoagulant compounds, which scientists 
have extracted and synthesized in the drug 
Desmoteplase or DSPA (known as Draculin in the 
U.K.).  This drug could activate the human body’s 
clot-dissolving enzymes and was tested to assess 
its efficacy in treating patients after the onset of 
stroke. Clinical trials eventually were inconclusive, 
and as of 2022, the drug has not been produced. 
(For more detail, see the section on vampire bats, 
page 32). Echolocation has inspired a sonar-like 
device used as a navigational aid for blind people. 
Female bats’ ability to store sperm in their bodies 
as well as the ability to suspend cell division and 
pause gestation has provided new information 
applicable to human fertility research. Studying 
the immune system of certain Old World fruit bat 
species provides insight into emerging infectious 

diseases, zoonoses and links to human health. This 
research may one day lead to a cure for some of 
the world’s deadliest diseases.

What You Can Do to Protect Bats!

Fortunately, many people now understand the 
important role bats play in the environment as 
pollinators, seed dispersers, and as controllers of 
insect populations. Many significant conservation 
efforts around the world are helping to ensure a 
future for bats in the wild. Here is how you can 
help:

Leave bats alone. In the U.S., the incidence of 
rabies among bats is less than 0.1% of the native 
bat population. However, if you can get close 
enough to touch any wild mammal, it may be sick. 
If you find a bat, leave it alone — do 
not touch it or attempt to care for it. 
Instead, contact your local bat rehabilitator.  These 
experts are licensed to care for injured wild 
animals. It is illegal in most, if not all, states for 
you to keep a wild bat without obtaining proper 
permits. Check with your local conservation 
department for the laws in your state. 

Keep cats indoors. Even though they are pets, 
cats are a non-native species. They are a major 
predator of bats, birds and other native species in 
the U.S. Cats can live a happy life indoors. 

Vaccinate your pets against rabies. By 
vaccinating pets, you are protecting them and 
yourself.  You are more likely to be bitten by a pet 
than you are to be bitten by a wild animal. 

Do not use toxic chemical pesticides 
in your garden. Use natural insect controls 
instead.
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Leave a snag in your yard for bats and birds 
rather than cutting down that dead tree (if safe 
for your property).

Install a bat house. Purchase a bat house 
from Bat Conservation International (BCI) 
or from vendors approved by Merlin Tuttle’s 

Bat Conservation. Both provide 
information on effective placement.  
You can also download free plans 
from both organizations to build your 
own bat house.  See the Resources 
section in the supplemental material. 

Exclude bats from your home carefully. 
Learn how to do this safely. Support pest control 
companies that practice humane exclusion 
practices. Do not use chemicals, which are toxic 
to you and your family as well as lethal to bats 
and illegal in some states. 

Support habitat conservation locally 
and globally. In many parts of the world, 
habitat destruction is the greatest cause for 
the decline in the population of bats and other 
animals. In your own community, help conserve 
open spaces, forests and wetlands. Support 
conservation of global tropical rain forests and 
other bat habitats. 

Reduce, reuse and recycle. Using fewer 
resources = protecting woodlands, rain forests 
and wetlands = saving habitat and roosting sites 
for bats.

Support bat conservation organizations 
such as Bat Conservation International, Merlin 
Tuttle’s Bat Conservation, Lubee Bat Conservancy, 
and your local bat conservation organization, 
including your local AZA-accredited zoo or 
aquarium. Become a member, volunteer your time, 
make a financial contribution, and “adopt” a bat.

Learn more about bats and share this information 
with others. Bats have a bad rap. Movies and 
other media often perpetuate misconceptions 
about bats. Learn the truth about these gentle 
and beneficial animals. 

HabitatForBats.org

HabitatForBats.org
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Bat Conservation
Bat Conservation Initiatives:  
What’s Working?

Bat education starts with understanding public 
perception about bats and setting the record 
straight about local issues of concern such as 
bats and diseases, or fruit bats as crop pests. 
Here in the U.S. and around the world, successful 
strategies have included public programs and bat 
walks; education for teachers and students; work 
in local communities and work with farmers, 
ranchers and government agencies; and positive 
media attention. More recently, people use social 
media to raise awareness about the valuable role 
bats play in their environment. While education 
does not necessarily result in behavior change, 
it does result in more positive attitudes toward 
bats. Here are a few places where positive change 
has occurred:

The Congress Avenue Bridge in Austin, Texas 
is home to a huge nursery colony of Mexican 
free-tailed bats. Once regarded as vermin, the 
bats are one of the city’s most popular tourist 
attractions, thanks to the education efforts of 
Bat Conservation International. Several hundred 
tourists join residents on summer evenings to 
watch the twilight emergence of as many as 1.5 
million bats. 

Khao Chong Pran, Thailand  
In 1981, Merlin Tuttle was contacted by Buddhist 
Monks at Khao Chong Pran in the hope that 
he could solve a mystery for them. The quantity 
of guano that they collected and sold from a 

nearby cave was declining dramatically. Dr. Tuttle 
discovered that poachers were trying to catch fruit 
and nectar bats, but were unintentionally catching 
the wrinkle-lipped bats that were responsible for 
all of the guano at the cave. They were being killed 
and thrown aside because they were easier to 
remove from the nets that way.

The solution was to hire a guard to watch the cave 
entrance and prevent poachers from trapping near 
the entrance. The bats recovered well. In 2015, the 
community passed legislation to make it a crime to 
kill bats.    

Indian Ocean islands: Community bat awareness 
and education programs by three different 
organizations on the Indian Ocean islands of 
Pemba, the Comoros and Rodrigues resulted 
in increased local pride in their endemic fruit 
bat species. In addition, communication with 
government officials and non-governmental 
organizations influenced changes to national 
legislation and development of future conservation 
plans. In the 1990s the Pemba flying fox was 
nearing extinction on Pemba Island in Tanzania. 
A key strategy in Flora and Fauna International’s 
conservation program was community education 
about the need for conservation. Local 
communities are now helping to protect bats 
through Pemba flying fox clubs.

Latin America: Efforts to eradicate vampire 
bats have resulted in the incidental destruction 
of millions of beneficial bats, including Mexican 
free-tailed bats from the U.S. that winter in 
northern Mexico. In the early 1990s, Mexican 
biologist Arnulfo Moreno conducted an extensive 
education campaign in northern Mexico, using 
Bat Conservation International’s Spanish-language 
educational materials. Reaching thousands of 
people, including environmental educators and 
key decision makers, his work generated positive 
publicity in local newspapers.  As a result of these 
efforts, two important free-tailed bat caves were 
protected as special nature reserves. 

MerlinTuttle.org
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Bat-friendly agricultural practices: 
Many U.S. farmers recognize the value of bats in 
controlling insect agricultural pests. Some organic 
farmers are now using bat houses in their fields 
and orchards to attract bats as part of their 
integrated pest management strategy. Farmers in 
Texas and Oregon who use bat boxes have been 
able to eliminate nearly all use of pesticides. The 
most common bat house occupants, little brown 
bats, big brown bats and free-tailed bats, consume 
insect pests including armyworm, corn earworm 
and tobacco budworm moths. The corn earworm 
and tobacco budworm alone cost American 
farmers an estimated $1 billion annually. 

Habitat protection: Because loss of habitat 
is the primary threat to bat survival worldwide, 
protection of wild habitat, especially forests, is key 
to bat conservation. Protection of cave and mine 
bat roosting sites is equally significant. Here are 
two examples of habitat protection: 

•	 Cave protection: Many bats need caves 
to survive. Bat guano is valued as a natural 
fertilizer and is an important revenue source 
for residents living near some caves. Bat 
caves, such as those at Carlsbad Caverns and 
Bracken Cave, are important tourist sites. 
There are many examples of caves protected 
by state and federal agencies. 

•	 Cave gates: Disturbing roosting and 
hibernating sites in caves and old mines is 
a serious threat to the survival of North 
American insectivorous bats. These sites 
have often been destroyed to rid the area 
of perceived pests or through malicious 
vandalism. Bats are also extremely vulnerable 
to disturbance by uninformed cave explorers. 
Arousing bats in winter from their state 
of hibernation leads to severe energy loss 
that may kill the bats. Installing slotted gates 
across cave entrances, which keep people 
out but allow bats to come and go freely, 
have been used to protect populations of 
endangered Indiana bats and gray bats. 

	 In 2009, the American Cave Conservation 
Association, Bat Conservation International 
and the Missouri Department of 
Conservation created the Agency Guide to 
Cave and Mine Gates as a resource tool for 
cave gate standards.

Support from cavers: Caving groups, 
including the National Speleological Society, 
collaborate with conservation organizations 
and agencies to protect caves and their wildlife. 
Responsible cavers avoid important bat caves 
in the winter to protect hibernating bats, and in 
summer months where caves house bat nursery 
colonies. Some caves have now been closed. 
All caves on public lands are also closed to 
humans to protect bat populations from people 
inadvertently spreading the fungus that causes 
white-nose syndrome.

Bat houses: Greater awareness and 
appreciation of bats as natural controllers of 
mosquitoes and other night-flying insects has led 
many people to install bat houses to attract bats 
to their property. The boxes are easy to build 
or to purchase, and research has indicated the 
conditions of placement that are most favorable 
to attracting and maintaining bat colonies. Not all 
commercial bat boxes are adequately designed 

for bats, and some do not include 
instructions on placement, mounting 
or sun exposure. See the Resources 
section in the supplemental material. 

MerlinTuttle.org
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Big bat houses: Some communities have 
erected enormous structures that house 
thousands of bats. The University of Florida in 
Gainesville has a bat house and adjacent bat barn 
on its campus (and added a third house). These 
house Mexican free-tailed bats (also known as 
Brazilian free-tailed bats), southeastern bats 
(Myotis austroriparius) and evening bats (Nycticeius 
humeralis). The bat houses are a Gainesville 
attraction at dusk, as residents and visitors come 
out to view the spectacular emergence each 
evening.  The success of this project encouraged 
other Florida cities to build big bat houses.  

Pesticide-free gardening: The use of 
pesticides to eradicate garden pests takes a heavy 
toll on beneficial insects and on insectivorous 
animals, including bats. Education about this 
issue has resulted in a greater awareness of 
alternatives to pesticides, including using natural 
insect predators and integrated pest management 
systems, which reduce the amount of chemicals 
used. Backyard habitat training and education 
materials, as well as certification programs by 
states and the National Wildlife Federation, have 
enabled homeowners around the U.S. to have 
their yards certified as backyard wildlife habitats. 

Legal protection: Each nation that is party 
to the 1973 Convention on International 
Trade in Endangered Species of Wild Fauna and 
Flora (CITES) enacts its own laws to protect 
threatened and endangered species of bats. In the 
U.S., threatened and endangered species are given 
legal protection under the Endangered Species 
Act. In addition, each state lists species that are 
threatened or endangered in that state. In Canada, 
the Committee on the Status of Endangered 
Wildlife in Canada (COSEWIC) lists Canada’s 
threatened and endangered species, and each 
province lists its provincial Species at Risk (SAR). 

International collaboration: Migratory 
bat species cross international boundaries 
and effective conservation measures require 
international cooperation. Here are two 
examples: 

•		 Established by Bat Conservation International 
in 1994, the Program for the Conservation 
of Migratory Bats is a collaboration between 
the governments of the U.S. and Mexico. 
The PCCM has promoted joint collaborative 
conservation activities through identifying bat 
migratory routes; designing cave management 
programs and conserving significant bat 
caves; implementing environmental education 
programs in communities near these caves 
and along migratory routes; and establishing 
partnerships with local communities to 
protect their caves. Conservation initiatives 
have included amendment of Mexico’s Federal 
Law of Wildlife to encompass all caves and 
crevices as protected areas. 

•		 EUROBATS: The European Convention 
on Migratory Species (CMS) created 
an Agreement on the Conservation of 
Populations of European Bats, which 
became binding by the parties in 1994.  The 
EUROBATS Agreement covers 63 Range 
States and territories in Europe, North Africa 
and the Middle East as well as the European 
Union. EUROBATS enacted a Conservation 
and Management Plan. It works to establish 
legal protection standards, develop and 
promote trans-boundary conservation and 
management strategies, conduct research,  
and raise public awareness. 

Ecotourism: Ecotourism supports 
conservation through generating revenue for 
local communities and encouraging habitat and 
species protection. Bats are popular with tourists 
who visit major U.S. caves to view the twilight bat 
emergence. Several countries offer opportunities 
to view bats in the wild, including Australia, 
Malaysia, Thailand, Costa Rica, Belize, Madagascar, 
Kenya and Tanzania.
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Field research and conservation: Research 
in the U.S. and around the globe continues to 
reveal amazing new information about bats, 
including the discovery of previously unknown 
species. This critical work is frequently part of 
an overall local bat conservation program, which 
includes public awareness campaigns, education, 
working with local communities to implement 
their needs, and working with key decision 
makers and government officials to secure habitat 
and species protection.  

Suggested Activities: 

• Shower Curtain Game

 

MerlinTuttle.org

Donna Bear

MerlinTuttle.org

MerlinTuttle.org

MerlinTuttle.org
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AZA Zoo and Aquarium Involvement 
in Bat Conservation

AZA-accredited zoos and aquariums exhibit bat 
species recommended by the Bat Taxon Advisory 
Group (Bat TAG) Regional Collection Plan. Several 
zoos participate in the Rodrigues Fruit Bat 
Species Survival Plan for this endangered species. 
Exhibit interpretation, education programs 
and special events convey bat conservation 
messages to millions of visitors annually. Since 
the late 1990s, many institutions have joined 
the Philadelphia Zoo’s lead in supporting the 
Environmental Educator program on Rodrigues. 

In 1995, the AZA Bat TAG and Rodrigues 
Fruit Bat Species Survival Plan (SSP) initiated a 
conservation education program on the Indian 
Ocean island of Rodrigues for the critically 
endangered Rodrigues fruit bat. The Bat TAG 
created a school curriculum and a teaching 
kit with games, props, bat masks and a fruit 
bat costume. Philadelphia Zoo staff conducted 
a teacher workshop and taught the TAG’s 
classroom curriculum to all fifth grade students 
on Rodrigues, which also generated parent 
interest. Recognizing the broader conservation 
issues on Rodrigues, the Rodrigues Fruit Bat SSP 
established an environmental educator position 
on the island, with funds awarded through the 
AZA Conservation Endowment Fund.  This 
educator conducts programs in schools, works 
with communities on local conservation initiatives 
including tree planting and waste management, 
and conducts a radio program. The Rodrigues 
Fruit Bat SSP has been able to maintain this 
program, with funding from Philadelphia Zoo, 
Lubee Bat Conservancy, Moody Gardens and 
other AZA zoos and a partnership with the 
government of Mauritius. This work has led to 
increased community support for Rodrigues fruit 
bat conservation and the bat populations have 
increased significantly, currently estimated at 
16,000-20,000 animals (2022).  

See additional information on the 
Rodrigues Fruit Bat SSP and the 
Rodrigues Environmental Educator 
program in the supplemental material. 

Lubee Bat Conservancy in Gainesville, FL 
undertakes and supports fundamental bat research, 
conservation and education programs both in 
the U.S. and in strategically selected regions 
around the world where bat diversity is high, 
endangered species are on the brink of extinction, 
and community engagement is possible. They give 
priority to projects that address one or more of 
seven priority conservation/education challenges: 
endangered species; bats and the bushmeat crisis; 
population monitoring; habitat protection; managing 
bat-human conflict in agriculture; emerging 
infectious diseases; and community education.

In addition to its support of the Rodrigues 
Environmental Education program that includes 
education, endangered species conservation 
(Rodrigues fruit bat), population monitoring, 
community engagement, reforestation and job 
creation, Lubee’s current projects include:

•	 Florida Native Bat Program - bat house 
construction and installation, acoustic  
surveys, echolocation call analysis, and  
educational information.

•	 Conserving Monkey-faced bats (Pteralopex sp.) 
of the Solomon Islands - field conservation, 
community engagement, forest protection and 
creation of protected areas. 

•	 Empowering the Rotokas Community in 
Bougainville - bat conservation, community 
engagement, habitat protection, food security, 
sustainability and strengthening livelihoods.

For more information on their bat conservation and 
research projects, visit Lubee Bat Conservancy. 

Other examples of bat field conservation include:

Zoo Miami: Florida bonneted bats

Jacksonville Zoo and Gardens: Florida Long-term 
Bat Monitoring Project with Florida Fish and 
Wildlife
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Additional AZA Bat TAG Field 
Conservation Education Programs

With support from the AZA Conservation 
Endowment Fund/Walt Disney World and 
modeled on the success of the Rodrigues 
conservation education program, the Bat TAG 
designed a specific bat classroom curriculum 
and a hands-on teaching kit for Madagascar. In 
collaboration with the Madagascar Fauna Group, 
the kit is used at Park Ivoloina.  A similar kit and 
curriculum was created for Papua New Guinea, 
and brought there to be taught in village schools 
by the Tree Kangaroo Conservation Program. On 
recommendation from teachers in these rural 
locations, the Bat TAG created a “bush” version 
of the kit, with patterns and templates so that 
educators could construct their own teaching 
kits. Jacksonville Zoo also created a bat teaching 
kit for Zambia and the Kasanka Trust.

On request from a U.S. Fish and Wildlife 
Service (USFWS) biologist on Guam and with 
funding obtained from the AZA Conservation 
Endowment Fund to the Rodrigues Fruit Bat SSP, 
in partnership with the Bat TAG, the Mariana 
Islands Birds and Bats Teaching Kit was 
created. The kit contains an extensive, activities-
based curriculum and classroom teaching 
kits. Philadelphia Zoo staff worked with the 
Rodrigues Environmental Educator (as a training 
opportunity) to present teacher workshops on 
Guam and Rota and teach sample lessons in  
each school. 

Conservation Action for Serious 
Threats to North American Bats

Combating White-nose Syndrome 

White-nose syndrome (WNS) is a disease 
affecting bats that is caused by a fungus 
(Pseudogymnoascus destructans). It has spread 
rapidly across North America since it arrived 
from Europe in 2006. WNS has killed millions 
of bats, making it the most serious wildlife 
disease epidemic in American history. Efforts 
to study, combat and communicate about WNS 
are coordinated in the U.S. by the USFWS, with 
many partners. Because infected bats can quickly 
travel long distances, we now know that they are 
spreading the disease to other bats. Despite the 
concerted efforts of wildlife managers, biologists 
and cavers, WNS has spread from coast to coast 
and human intervention has not yet been able to 
stop it. However, safety protocols are still in place 
for cavers and those monitoring bat populations. 
The good news is that northeastern populations 
have already begun to show strong signs of 
recovery. 

The AZA Bat TAG and Lubee Bat Conservancy 
were involved in discussions with USFWS. They 
determined that having AZA institutions involved 
in housing affected native insectivorous bat 
species was not a viable option. 

Here is how you can help:

•	 Stay informed about white-nose syndrome to 
respond to visitor questions.

•	 Educate visitors about why protecting North 
American insectivorous bats is important to 
our health (mosquito-borne illnesses) and our 
economy (benefits to agriculture).  

•	 Put up a bat house in your yard or 
neighborhood.

See the Resources section in the 
supplemental material.

Tree Kangaroo Conservation Program 
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Bats and Wind Turbines

There is no energy source that is without 
problems. While researchers understand that 
bats die at wind turbines from barotrauma (see 
page 46 in this guide), preventing bat deaths 
is a challenge for experts. Bat Conservation 
International is working with industry partners, 
including the American Wind Energy Association, 
on this problem. Where the turbines are placed 
may be the key, because bat mortality happens 
in some areas and not others. Current work is 
trying to determine prior to construction which 
areas might be of greater risk for bats. However, 
some bats are attracted to wind turbines.

Timing is also an important factor.  At low speeds, 
turbines do not generate much electricity, but do 
cause a drop in air pressure that is often fatal to 
bats. Bats are at risk especially during late summer 
and fall migrations. Researchers are investigating 
whether raising the wind speed at which wind 
turbine rotors begin to turn will save bats, 
especially during peak migration periods.

The USFWS issued voluntary Land-Based Wind 
Energy Guidelines in 2012. The Guidelines are 
designed to provide federal and state agencies, 
developers and consultants with a process for 
planning, operating and monitoring wind energy 
facilities that minimize impacts to birds, bats 
and other wildlife.  The final Guidelines will 
incorporate the advice of the Wind Turbine 
Guidelines Advisory Committee and public 
comments.  As of this writing (2022), bladeless 
wind turbines are under development.  An 
ultrasonic acoustic device has been shown to 
reduce bat mortality by 50-80% at wind turbines. 

For more information on bats and  
wind turbines, see the Resources 
section in the supplemental material.

How you can help:

•	 Stay informed on wind turbines and how their 
operation affects birds and bats. 

•	 Educate zoo and aquarium visitors about this 
issue. 

•	 Contact elected officials, utilities and other 
wind-energy advocates in your region to 
urge that wind energy adopt safe operation 
guidelines for birds and bats.

Bats and Public Health

The following section presents the facts about 
bats and diseases.  As an educator, you can 
use this information to dispel some common 
misconceptions about bats. While the incidence of 
rabies in bats is extremely low, it is important to 
interpret, and not underestimate, the risk.

Please advise all program participants of any age 
never to touch a bat or any wild animal! If someone 
can get close enough to touch a wild animal, it 
may be sick. This is especially important to convey 
to children. When people learn the facts about 
bats and diseases, they can protect themselves, 
their families and their pets.

Bats and Zoonotic Diseases

Zoonotic diseases are those that humans acquire 
from animals. Some bat species have been 
identified as the possible original source of virus 
such as COVID-19 and Ebola, transmitted to 
humans through an intermediate animal host.   
As of 2021, research is inconclusive. Human 
behavior is an important factor in the 
development and spread of zoonotic diseases 
among people. The spread of zoonotic diseases is 
increased by habitat destruction, climate change 
and wildlife trafficking, including bushmeat and the 
pet trade. These bring humans and wildlife in close 
contact and allow pathogens more opportunities 
to transfer from their natural hosts to people.
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Rabies

What is rabies? Rabies is a deadly disease of 
public health concern. It is fatal in those who do 
not seek medical treatment following exposure. 
Rabies is a viral disease most often transmitted 
through the bite of a rabid animal.  All species of 
mammals are susceptible to rabies virus infection, 
but the Centers for Disease Control and 
Prevention (CDC) reports that only a few species 
are important as reservoirs for the disease.  A 
reservoir species is not a “carrier” – rather, it 
maintains the virus in nature and may succumb to 
infection. In the U.S., distinct strains of rabies virus 
have been identified in raccoons, skunks, foxes, 
bats and coyotes.

Bats and rabies: Many people believe that all 
bats have rabies, but that is a myth. Six percent 
of bats submitted by the public or medical 
professionals to public health for testing are 
confirmed rabid. Although there are few research 
papers about the number of rabid bats that are 
randomly caught and tested, the results tend 
to show fewer than one in 1,000 of those bats 
tested positive for the virus. Unless a person 
handles a bat, the chances of contracting a disease 
from a bat is extremely remote.

Rabies in humans is rare in the U.S. and Canada: 
According to the World Health Organization, 
domestic dogs transmit the rabies virus in more 
than 99% of human cases worldwide. In the U.S. 
and Canada combined, there are one or two 
cases per year.

For more information on rabies,  
see the Resources section  
in the supplemental material.

Histoplasmosis

Histoplasmosis is caused by a fungus, Histoplasma 
capsulatum, and is a public health concern. This 
fungus is found in soil that is enriched by animal 
droppings. In the U.S., human infection with 
histoplasmosis is more common in warm and 
humid areas adjacent to the Ohio and Mississippi 
River drainages where the climate promotes 
fungal growth. Human infection occurs through 
breathing dust containing contaminated fungal 
spores.  The fungus is occasionally present, but 
uncommon, in droppings found in hot, dry attics 
where bats roost and can be common in caves 
where there are large numbers of bats. Most 
cases can be avoided by not stirring up dust 
suspected of being contaminated by feces or 
wearing protective gear when necessary.

Is it safe to put up a bat house? Yes! Statistically, 
far more people are harmed by dogs or bee stings 
than by bats.

What you can do to protect yourself, your family 
and your pets:

• 	 Never touch a wild bat or any wild animal.

• 	 Ensure that dogs and cats have current 
vaccinations against rabies.

• 	 Exclude bats safely from your home  
(see page 60).
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Education and Bat Care in 
AZA Zoos and Aquariums
AZA-accredited zoos and aquariums maintain 
bats in human care as key components of 
education and conservation programs. Both  
native and exotic species are regulated by 
multiple agencies. Though names may vary from 
state to state, the Department of Fish and  
Wildlife or the Department of Natural Resources 
are the regulatory agencies of all wildlife at the 
state level. If you wish to obtain a bat for your 
Education collection, talk to your animal curator. 
Permitting may be required for acquisition and 
transfer between institutions. Like other animals, 
bats must first be quarantined before entering 
your collection. Your curator can obtain Animal 
Care Guidelines from the AZA Bat Taxon 
Advisory Group (AZA Bat TAG), which includes 
information on housing and transport of bats.

Fruit Bat Enrichment

The primary objective of animal management 
and husbandry in human care is animal welfare. 
Enrichment can help zoos provide an enhanced 
environment for the fruit bats in our care by 
stimulating their natural behaviors, lessening 

negative stress and abnormal behaviors, and 
increasing the animals’ physical activity.  All of 
these contribute to the bats’ overall health. 
Enrichment should focus on encouraging the 
range of species-specific behavior that the bat is 
capable of within its captive environment. 

Enrichment can include dietary and foraging 
enrichment; environmental, olfactory and acoustic 
enrichment; and social enrichment and training. 
The types of enrichment selected should be based 
on the bats’ natural history, native environment, 
physical abilities, and their social interactions. 

It is important to recognize that enrichment that 
works for one group of bats may not work with 
another group. Bats kept in larger colonies may 
accept enrichment more readily than those in 
smaller groups, perhaps because there are more 
animals that are willing to risk interacting with the 
enrichment. 

All enrichment should consider the possible 
benefit the animals will derive from the 
enrichment, potential risks, and whether the 
manner of enrichment delivery leads to any 
problems. Evaluation should be used to gauge 
benefits and risks of enrichment. Methods may 
include simple observation and scan sampling 
or formal research projects. Scientific evaluation 
allows us to recognize situations that are difficult 
to identify by casual observation. Keepers can 
use evaluation results to assess new and creative 
ideas with their managers and to fine tune 
enrichment techniques. Enrichment results should 
be documented to promote dissemination of 
ideas among institutions. 

For more information on fruit 
bat enrichment methods, see 
the Resources section in the 
supplemental material. 
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Bats in Education
Bats are currently enjoying a high level of public 
interest. This makes it very easy to offer well-
attended programs about bats. Despite all of the 
bat information that has been available, the public 
still seems to have a strong interest, but not a 
lot of knowledge. For example, most know that 
bats eat fruit and insects, but now many believe 
that there aren’t any bats that drink blood. Many 
still believe that giant fruit bats can be found in 
the United States. This misinformation is likely 
because most of the available information is easily 
acquired only if you know how to find it or take 
the time to look for it.

While it is nice to have a live bat nearby to give 
your visitors a close-up look, it is certainly not 
necessary to have a bat in hand to do a bat 
program; in fact, the AZA Bat TAG recommends 
against this. It is not even necessary to have a 
bat close to you in a carrying exhibit, or even to 
have bats on exhibit at your institution in order 
to do bat programs. Excellent programs can be 
put together using the basics of images or videos, 
biofacts, bat houses, house plans and activities.

For information on acquiring bats 
for education programs, and the 
Bat TAG’s Guidelines on Using Bats 
in Education Programs, see the 
supplemental material.  

Questions Commonly Asked in  
Bat Education Programs 

Here are a few of the most frequently asked 
questions concerning bats: 

1.	 What do I do if I find a bat in my 
house? A lone bat found inside a home 
should be kept in sight while all doors leading 
to other parts of the house are closed. 
Then, windows or doors leading outside 
should be opened to allow the bat to use 
its echolocation to find its way out. It is not 
necessary to turn off the lights in the room.  
If the bat does not find its way out, or if there 
are no openings to the outside in the room, 
the bat should be captured and released 
outdoors. To do this, watch where the bat 
goes and let it rest for about 30 minutes. After 
that period of time, its body temperature will 
typically drop and it will not be able to fly 
immediately upon being approached. Approach 
the bat slowly to avoid frightening it back 
into flight. Place a cardboard box or empty 
coffee can, etc., over the bat and gently slide a 
piece of cardboard between the wall/resting 
spot and the opening to trap the bat inside. 
ALWAYS WEAR LEATHER WORK GLOVES 
when trapping the bat. If you find a bat in 
a room where someone has been sleeping 
or there is an infirm person (i.e. if someone 
could have been bitten by the bat and may not 
be aware of it), the bat should be caught and 
tested for rabies. 

2.	 What do I do if I find a bat on the 
ground? Bats that can be caught, especially 
those found on the ground, are far more 
likely to be ill or injured and should never be 
touched with a bare hand. Children should 
especially be warned NEVER to pick up a bat. 
Ideally, only bat rehabilitators should rescue 
downed bats. If a rehabilitator is not available, 
contact your local wildlife rescue agency, 
animal control agency, or Humane Society.  
If neither agency can help, contact your  
local zoo.  

Vicky Beckham Smith



60

3.	 How can I exclude bats from my 
house? Bats that have suddenly appeared in 
people’s living quarters have usually entered 
through predictable routes: open doors or 
windows, non-grated chimneys and loose 
fitting screen doors.  A piece of half-inch mesh 
hardware cloth over the top of the chimney 
or a tighter fitting screen door will usually 
exclude unwanted bat visitors. Young bats are 
less skilled fliers and will sometimes crawl 
under attic doors into the main living area of 
a home.  A draft guard will solve this problem. 
Bats can enter through a hole as small as ¾ 
inch (2 cm) in diameter.  Any hole more than 
a half inch in diameter or any crack of at least 
a quarter of an inch by a half inch should be 
closed, especially those leading to outer walls 
or an attic. 

 	 To get bats out of your house, create a one-
way valve by placing fabric or netting such as 
tulle over entrance routes into your home. 
The fabric or netting needs to be firmly 
attached on three sides with the bottom left 
open and pressing smoothly against the wall. 
The bottom edge should extend beyond the 
opening.  The bats are then able to leave, but 
unable to re-enter.  Then, remove the netting 
after 4-7 days and seal the opening to prevent 
bats from returning at another time.  At that 
point, you can cover the opening with ¼ 
inch (0.6 cm) hardware cloth. If you have a 
nursery colony in your attic, be sure that 
you are not excluding mothers from their 
flightless pups, or the young will die of 
starvation. During bat maternity season 
(the exact dates are specific to each state), 
exclusion is illegal. 

	 Air intakes may need a screen covering, and 
open spaces around plumbing can be closed 
by simply stuffing them with steel wool. Even 
duct tape can be used temporarily to exclude 
bats, because unlike rodents, bats do not chew 
holes in walls nor do they gnaw on electrical 
insulation. However, duct tape may degrade or 
come loose more easily, allowing bats to re-
enter. 

4.	 Don’t all bats carry rabies? Bats do not 
“carry” rabies. Like most mammals, bats can 
contract rabies and usually die quickly from 
the disease. However, it is a misconception 
that most bats are rabid. Six percent of 
bats submitted by the public or medical 
professionals to public health for testing 
are confirmed rabid.  Although there is little 
published information about the number 
of rabid bats that are randomly caught and 
tested, the results tend to show fewer than 
one in 1,000 of those bats tested positive for 
the virus.

	 Rabies in humans is rare in the U.S. and 
Canada.  The number of rabies-related human 
deaths in the U.S. has declined from more 
than 100 annually at the beginning of the 
20th century to one or two cases per year 
now. Modern day prophylaxis is nearly 100% 
successful.  According to the CDC, 42 human 
rabies cases have been confirmed in the U.S. 
between 2003 and 2018 with 24 of those 
being from a bat rabies virus variant and at 
least eight from dog bites during international 
travels. Put in perspective, the odds of anyone 
dying of a disease from a bat are much less 
than one in a million. In the United States 
alone, 30-50 people die each year from dog 
attacks.  An even greater number of deaths 
are attributed to dog- and cat-transmitted 
diseases, bee stings or food poisoning. 
However, any bat found on the ground should 
be presumed to be rabid. Never touch a bat 
found on the ground. 
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5.	 What about histoplasmosis? 
Histoplasmosis is a disease caused by a fungus 
that prefers soils contaminated by bird and bat 
droppings. Human infection occurs through 
breathing dust containing contaminated fungal 
spores. The fungus is occasionally present, but 
uncommon, in droppings found in hot, dry 
attics where bats roost and can be common in 
caves where there are large numbers of bats.

6.	 How do I attract bats to my 
backyard? Bats are important indicators of 
a healthy environment. Bats are insect-eating 
machines: most bats in North America include 
mosquitoes in their diet. There is no method 
to ensure that bats will take up residence in 
your backyard. You can, however, put up bat 
houses to provide much-needed shelter that 
may attract bats to your area. 

	 Several factors are critical to the success of 
bat houses, including the daily temperature, 
the size and shape of internal roosting spaces, 
roughness of the surfaces to which the bats 
must cling, and the distances to drinking and 
feeding areas. Bat houses need to be large 
enough for the bats to move around inside  
to warmer or cooler areas. 

For more information on bat 
houses, see the Resources section 
in the supplemental material.  

	 Another roost for a few bats can be provided 
without a bat house.  An 18-inch wide piece of 
tar paper or similar material can be wrapped 
and stapled around a tree trunk so that it is 
tight at the top and flares out about 2 inches 
at the bottom. This permits bats to select 
shady or sunny sides as their temperature 
needs change over the day and season.

	 Better understanding of what bats require 
for shelter will help you build and place a bat 
house that is appropriate to their needs. It 
may take years for bats to find and inhabit 
your bat house. Once the house is inhabited, 
the bats will provide you with natural pest 
control and nightly entertainment as you 
watch their aerial acrobatics.

MerlinTuttle.org
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	 Another approach is to offer plant life 
frequented by insects, which provides a 
diversity of typical bat prey. Bat Conservation 
Trust offers information on gardening for bats 
on their website including a list of flowers, 
herbs and shrubs that are nearly all available 
in North America and similar species to 
those you would plant to attract birds and 
butterflies.

See the Resources section in 
the supplemental material for 
information on gardening for bats.

Bat TAG Recommendations 
Regarding Bats as Pets 

There is an active trade in pet bats in many areas 
of the U.S, where it is still possible to buy bats 
in pet stores, from private breeders, online and 
through animal dealers. Some of these bats have 
been reported to enter the pet trade through 
zoological institutions and research facilities that 
have a surplus of bats. The institutions permitted 
to hold bats should become responsible for their 
actions and animal welfare. Bats should never 
be kept as pets. The Bat TAG supports the 
elimination of the trade in pet bats.

See the Resources section in the 
supplemental material for the 
Bat TAG’s full recommendations 
regarding bats as pets. 
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Glossary

Adaptation: A change or adjustment by which 
a species or individual improves its ability to 
survive in its environment 

Aestivation: Some insectivorous bat species 
rest in their roosts during extremely hot, dry 
periods when insects are unavailable. These bats 
live off stored fat deposits and maintain normal 
body temperature (unlike hibernation).

Burst emergence: At dusk, colony-dwelling 
insectivorous bats emerge rapidly from their 
roost. This burst provides safety in numbers to 
avoid predators.  

Carnivory/carnivorous: Meat-eating

Chiroptera: The order of mammals that 
includes all bats. Chiroptera, meaning “hand-wing” 
is derived from chiro (Latin for hand) and pteron 
(wing in Greek).

Crepuscular: Active in the twilight hours or 
just before sunrise 

Desmokinase: A protein in vampire bat saliva 
that is a plasminogen activator. Plasminogen 
produces enzymes that dissolve blood clots and 
prevent blood clots. The plasminogen enzymes 
break down the fibrin that causes the blood clots. 

Desmotiplase (DMSA)/Draculin: A 
drug containing anesthetic and anticoagulant 
compounds, which scientists have extracted and 
synthesized from vampire bat saliva. This drug 
activates the body’s clot-dissolving enzymes and is 
being tested to treat stroke patients.

Echolocation: The ability of an animal, such as 
a microbat, to produce very high-pitched sounds 
through its mouth or nose. When emitted, these 
sounds bounce back from objects in the animal’s 
path. Bats use these echoes to avoid obstacles and 
locate insect prey.     

Ecology: The study of the interactions of plants 
and animals with their physical environment and 
with each other

Ecosystem: An ecological community of living 
plants and animals, considered along with its 
physical environment as one unit   

Endotherm: An organism that maintains a 
constant body temperature, independent of its 
environment (warm-blooded animal)

Environment: All the factors that affect the 
growth and development of living plants and 
animals.  These include the physical surroundings, 
climate and seasons.  

Extinct: No longer existing.  An extinct species 
refers to one that has completely died out and 
there are no living animals anywhere in the world.      

Forage: The act of searching for food

Frugivory/frugivorous: Fruit-eating

Gregarious: Tending to move in a group with 
others of the same kind, rather than staying alone 
(solitary)

Guano: The excrement of bats or seabirds

Habitat: The type of environment in which a 
species usually lives

Hibernate: A period of seasonal dormancy 
(usually in winter) in which some animals slow 
their breathing, heart rate and metabolism to 
conserve energy
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Hibernaculum: The shelter where an animal 
hibernates 

Histoplasmosis: Infection caused by a fungus 
found in humid environments in the excrement of 
birds and bats

Injurious wildlife: The U.S. Fish and 
Wildlife Service (USFWS) works to prevent 
the introduction of invasive species through 
enforcement of the Lacey Act, which makes it 
illegal in the U.S. to import injurious wildlife or 
transport such wildlife between states without a 
permit. The term “injurious wildlife” refers to 
species that are “determined to be injurious 
to human beings; the interests of agriculture, 
horticulture, forestry or wildlife; or wildlife 
resources in the U.S.” Flying foxes (Pteropus sp.) 
are included on the list of injurious wildlife.

Insectivory/insectivorous: Insect-eating

Interfemoral membrane: The membrane of 
skin that stretches between a bat’s hind legs (it is 
missing or reduced in size in some bat species)

Jacobson’s organ (vomeronasal organ): 
A structure located on the roof of the mouth in 
many animals that is part of the olfactory system 
and used to detect odors

Karst is a topography formed from the 
dissolution of soluble rocks such as limestone, 
dolomite and gypsum. It is characterized by 
underground drainage systems with sinkholes and 
caves.

Lek Mating System: The mating system 
of some bats such as the hammerhead bat 
(Hypsignathus monstrosus). Males and females are 
sexually dimorphic.  At the lek site, males display 
by emitting honking calls and females select the 
male with whom they will mate. Males play no 
further parenting role after copulation.

Mammal: The class of animals that are warm-
blooded (i.e., they can maintain their own body 
temperature), are covered with fur or hair, give 
birth to live young, and feed their young with milk 
produced in mammary glands     

Megabat: A shorter word for the group 
of larger fruit-eating bats known as the 
Megachiroptera. Megabats are found only in the 
Old World.

Microbat: A shorter word for the group of 
bats known as the Microchiroptera. Microbats are 
found in both Old and New World habitats.

Morphology: The structure or form of a plant 
or animal. To study an animal’s morphology is to 
study its skeletal structure and the size and shape 
of its body.  

Nectarivory/nectarivorous: Nectar-eating

New World: The term that refers to North, 
South and Central America

Nocturnal: Active or functioning at night  

Nose leaf: A leaf-like growth of skin on the 
nose of some species of insectivorous bats. The 
function of the nose leaf is believed to focus 
echolocation calls emitted by the bat through its 
nose.

Old World: The term that refers to Europe, 
Asia,  Africa and Oceania (Australia and three 
island regions: Melanesia, Micronesia and 
Polynesia).

Papillae: Hair-like projections on the tongue 
tip of nectar-feeding bats that form a brush-like 
surface  

Petiole: The stalk that attaches a leaf to the 
plant stem

Polygenous mating system: One male 
mates with a harem of females; each female mates 
with only one male
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Pinna: This is the outer part of the ear formed 
of cartilage 

Pollinate: To transfer pollen from an anther to 
a stigma of a flower, in the process of fertilization. 
As they feed on nectar, bats help plants reproduce 
by transferring sticky pollen from one flower to 
another.

Predator: An animal that lives by eating or 
preying on other animals. Bats that eat other 
animals such as insects, fish, frogs or other bats 
are predators.   

Promiscuous mating system: Males and 
females mate with more than one partner, with 
no on-going bonding between pairs

Pteropodidae: The family of Old World fruit 
bats in the suborder Megachiroptera

Sally: (v.) To leap out suddenly, as in a bird such 
as a flycatcher flying quickly from its perch to 
catch an insect and then returning to a perch.  As 
a noun, this movement is also known as a sally.

Sanguinivory/sanguinivorous: Blood-
drinking

Seed disperser: Animals including fruit-eating 
bats that eat fruit and either spit out the seeds or 
ingest the seeds and eliminate them. This transfers 
the plant’s seeds to a new location where they 
can germinate.

SSP: Species Survival Plan, a cooperative 
program among AZA-accredited zoos and 
aquariums to conserve certain endangered 
species in human care through breeding programs, 
research and protection of wild habitat. Each SSP 
is specific to one species, such Rodrigues fruit 
bats.  

TAG: Taxon Advisory Group. Within AZA, a 
TAG is a group of individuals working for the 
conservation of a group of related species 
(taxon), such as bats.  

Tapetum lucidum: A reflective layer of tissue 
behind the retina in many nocturnal vertebrates 
that enables light to reflect back through the 
retina. This allows as much light as possible to 
enter the optic nerve. Light shining on the eye 
results in a reflection known as eye shine. 

Torpor: A state of decreased physiological 
activity. Bats exhibit short periods of daily torpor 
to conserve energy.

Tragus: A fleshy projection on the external ear 
of a bat important in echolocation. The tragus is 
thought to aid in vertical sound localization, help 
direct sound waves into the ear canal, and protect 
the ear from loud noise. 

Vomeronasal organ: See Jacobson’s organ

White-nose Syndrome (WNS): A fungal 
disease first discovered in bats in New York State 
in 2006. Named for the white fungus that appears 
on the noses and wings of infected bats, WNS is 
rapidly spreading.  As of 2021, WNS is known to 
be spread by bats and is killing millions of them in 
most states and Canadian provinces.

Wufu: A Chinese symbol of five interlocking 
bats, the wufu symbolizes five blessings: longevity, 
wealth, good health, virtue and a peaceful death

Yangochiroptera: is a proposed re-
classification of bats due to research on bat 
molecular genetics. This sub-order includes all 
microbats except horseshoe bats, leaf-nosed 
bats, false vampire bats, Kitti’s hog-nosed bat, 
and mouse-tailed bats, which are included in the 
Yinpterochiroptera. 

Yinpterochiroptera: is a proposed re-
classification of bats due to research on bat 
molecular genetics. This sub-order includes all 
megabats, plus horseshoe bats, leaf-nosed bats, 
false vampire bats, Kitti’s hog-nosed bat, and 
mouse-tailed bats.

Zoonotic diseases are those that humans 
acquire from animals.


