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Abundant online resources for grades K-12 are available through the Museumes Education site

CRIERPRRIRERARIR) and Resources for Learning (B2 PIRIFRIARI IR PIREPAR PIRERPRICIEREIE), which you
can browse by topic, search by keyword, and sort by type and grade level.
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(Grades K...12)

This online version of the exhibition highlights fun facts, videos, and interactives , including the chance for
visitors with webcams to see themselves <holdingZ a 3D model of the shrew-like Batodonoides , the smallest

mammal that ever lived.
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(Grades K...12)

Resources across all grade levels include a *Tree of LifeZ video and a
«Soar with BatsZ interactive. There are three categories of activities:
living mammals, extinct mammals, and the Tree of Life.
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(Grades 3-5)
This site gives younger students the chance to explore big ideas about
mammals and other animals though games, puzzles, and interactives.
They can examine how six cool mammals move, explore the Extreme
Mammal photo gallery, use masks to compare their teeth to those of
different mammals, and make a moving-mammal ” ip book.

€ a3 e 3 s e v e R
(Grades 6-12)
Videos, interactives, and essays introduce middle- and high-school students
to biologists and conservationists who study mammals around the world.
Learn about the reintroduction of Mongoliass takhi to its homeland
(The Last Wild Horse); the challenge of returning Thailandes captive elephants
to the forest (Wild at Heart); the “ rst clone of a threatened species
(Cloning and Conservation ); and the diverse and endangered primates of
the worldes largest island ( Lemurs of Madagascar).

€ There are more than 5,400 species
of mammals living today!

€ PPMRRRRERAD s the smallest
mammal that ever lived. It weighed
as much as a dollar bill.

€ The blue whale s the largest
animal , mammal or otherwise ,,
ever known. It can grow to nearly
200 tons (400,000 pounds)!

€ Humans are extreme in many
ways: large brains, upright
locomotion, and sparse body hair.

€ The placid-looking male platypus
has a secret weapon: spurs on its
hindfeet that deliver toxic venom!

€ Koalas are not bears. Theyere
marsupials and are more closely
related to kangaroos.
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EXTREME MAMMALS amnh.org/extrememammals

MAP of THE EXHIBITION

1. Introduction

Living and fossil mammals exhibit a huge range
of shapes and sizes.

2. What is a Mammal?

Mammals are defined by common ancestry, not
by physical characteristics — although inherited
traits do help us recognize relationships between
mammals.

3. What is Extreme?

"Extreme” traits differ widely from those found
in ancestors, or from the most common, typical,
or “normal” form at any moment in time. Most
mammals possess a combination of extreme
and normal features.

4. Head to Tail: Heads

Mammalian bodies have been modified by evolu-
tion. Some of these changes are found in the head.

5. Head to Tail: Reproduction
Reproduction is one of the main features that
differentiates the three living groups of mammals:
placentals, marsupials, and monotremes.

6. Head to Tail: Bodies

All mammals share a common body plan, but
evolution has resulted in astonishing variations on
the arrangement of bones, muscles, and skin.

7. Mammals in Motion

Ancestral mammals lived on land. Some groups

of mammals later adapted to move through other
environments like the open skies and the deep sea.

8. Extreme Climates

Environments change with time, and so do the
mammals that inhabit them.

9. Extreme Isolation

When mammals are geographically isolated, they
can evolve extreme traits or can come to resemble

KEY

Video unrelated species elsewhere.
Interactive . .
H - W 10. Extreme Extinction
. Live Animals Although sometimes rapid, and affecting vast

numbers of species, extinctions are part of the
history of life. One mammal, Homo sapiens, is
contributing to what may become the next
mass extinction (the “Sixth Extinction”).
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EXTREME MAMMALS

amnh.org/extrememammals

GLOSSARY orF teErms

Bipedalism: using two feet to stand and move on land
(by walking, hopping, or running). Relatively few modern
mammal species are bipeds.

Smilodon, a saber-toothed Carnivore: an animal that
cat, lived in the Americas t . i t wheth
between 2.5 eats primarily meat, whether
million and scavenged or hunted. Most
19,000 living species of the mammal
years )

order Carnivora (dogs, bears,

cats, seals, and their relatives)
are carnivores like their
common ancestor, but some
have evolved to eat primarily
fish, fruit, or even leaves.

Cladogram: a tree-like diagram that depicts the
evolutionary history of a group of organisms. Branching
points are where new, advanced features appeared,
and species diverged from common ancestors.

Characteristic: any feature or trait of an organism that
can be measured, counted, or otherwise assessed, such
as hair color or number of limbs. Characteristics help
biologists distinguish one species from another.

Echolocation: the process of emitting sound waves and
listening to the echoes to navigate and locate food — or
"biological sonar.” Echolocation evolved independently
in bats, cetaceans (dolphins and whales), shrews, and
some other mammals.

Evolution: the process by which populations accumu-
late genetic changes over time that are passed on from
ancestors to subsequent generations, or descent with
modification. (See "Useful Concepts.”)

Extinction: the death of every member of a biological
species or all species in a bigger group of organisms.
The vast majority of species that have lived on Earth
are now extinct.

Fossil: Typically preserved in rocks, fossils are any
remains or traces of ancient life. Examples include
bones, teeth, shells, leaf impressions, nests, and
footprints. Fossils document how organisms changed
over time, and how they're related to one another.

Herbivore: an animal that eats plants, like horses and
mice. In the food web, herbivores link primary producers
(plants) and consumers such as predators (carnivores).

Keratin: a fibrous protein that is the main component of
structures that grow from the skin, such as hair, hooves,
nails, claws, and horns.

Mammal: a class of vertebrate animals descended from
the common ancestor of living placentals, marsupials,
and monotremes. Almost all mammals share certain
physical characteristics: they have hair, they're warm-
blooded, and they produce milk to nurse their young.

Marsupial: a group of a few
hundred living (and many
more fossil) mammal species
named for a distinctive pouch
(called the marsupium) in
which many species carry
their young. Born tiny and
very undeveloped, the young

Not a wolf at all, the Tasmanian
wolf (Thylacinus cynocephalus) ; ;
was a carnivorous marsupial feed on their mother’s milk for

that went extinct in 1936. an extended period of time,

often in a pouch.

Monotreme: a group of living mammals that lay eggs
instead of giving birth to live young, as the vast majority
of living mammals do.

Placental: Placental mammals bear live young, which
are nourished before birth through a specialized organ
(a placenta) that attaches to the mother’s uterus as an
embryo grows. Although most living placental species
are rodents and bats, this diverse group also includes
whales, elephants, shrews, armadillos, and humans,
among many other species.

Prehensile: adapted for grasping or holding.
This adaptation confers many advantages, in
feeding (the giraffe's tongue), locomotion
(the monkey's tail), drinking and defense

(the elephant’s trunk), and other activities.

Quadrupedalism: using four limbs or legs
to move. Most land mammals are quadrupeds.

Species: a basic unit of biological classification.
A species is often defined as a group of
organisms that share ancestry and
characteristics, and can interbreed and
produce fertile offspring.

A tree-dwelling relative of the raccoon, the kinkajou can use
its fully prehensile tail as a “fifth hand” when climbing.
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EXTREME MAMMALS amnh.org/extrememammals

GRADES k-2 ACTIVITIES

Welcome to Extreme Mammals: The Biggest, Smallest, and Most Amazing Mammals of All Time.
Use this sheet to help your class explore mammals — what they look like, their shapes and sizes,
and where they live. The activities below and on the Student Worksheet can be adapted to meet

your students’ interests and abilities.

BEFORE YOUR VISIT .
New York State Science
Class Discussion: Introduce your students to the material covered Core Curriculum
in the Essential Questions section of this guide under What is a mammal? Major Understanding LE 3.1a
and What is extreme? Ask them to describe mammals that live in the Each animal has different
water, on land, and in treetops. structures that serve different
. L. ) ) . functions in growth, survival,
Online Activity: Invite your students to explore the diversity of mammals .
i o , and reproduction.
around the world with this virtual tour of the Museum’s renowned

dioramas (amnh.org/exhibitions/dioramas). In a group discussion, have
them describe similarities between the mammals in the dioramas. Let them
know that they will discover more about mammals when they come to the exhibition.

Classroom Activity: Download “What Teeth Tell Us” (amnh.org/education/resources/whatteethtellus).
After they've completed the activity, ask your students to describe the two different kinds of teeth and what they
are used for.

DURING YOUR VISIT
IN THE EXTREME MAMMALS EXHIBITION

Use the activities and guiding questions in Sections 1 and 4 of
Teaching in the Exhibition in this Guide to help students in their explore these concepts. Provide

exploration of the biggest, smallest, and most amazing mammals. chaperones with a copy of the Map
Have them share which mammal in the exhibit they liked the most, of the Exhibition to help them find
and why.

Students can use the reproducible on
the reverse side of this sheet to further

locations in Extreme Mammals.

Go to the Heads area and ask students to compare the teeth of
living and extinct mammals. Use Section 4 of Teaching in the Exhibition for strategies to explore this area.

IN THE HALL OF NORTH AMERICAN MAMMIALS (First Floor)

Have students take a close look at the beaver, mountain lion, grizzly bear, brown bear, and caribou dioramas,
and choose one animal to sketch or draw on the back of their worksheet. Ask students what they observe about
its habitat. From what they can see, what about these animals do they think helps them live in this habitat?
What do they think the animal eats, and why?

BACK IN THE CLASSROOM

Activity: Have students create their own “extreme mammal,” including features like horns, fur, bony plates,
flippers, and prehensile tails. Have them name their animal, explain to the class why they chose these special
features, and describe how these features would help their animal survive.

Activity: Take a bite! Have students sample a variety of foods (an apple, a sandwich, a snack bar, or crackers), and
ask them to think about which teeth they use for each bite. Ask what kind of diet their teeth are adapted for.

An answer key for the activities and Student Worksheet is available at amnh.org/education/extrememammals.
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What are teeth for?

Go to Section 4, HEAD Circle all the wavs

TO TAIL: HEADS. Find the  bosver oo usg

beaver s|<u||. in the TE.ETH s teeth:

area. Draw its teeth in the

skull here. > grabbing
slicing

Now go to the HEADGEAR area

and find the fossil beaver skull cutting

with horns. Compare it with the chewing

other beaver. How are they the

same? How are they different? whistling

Make a Face

Look in the mirror in the TEETH section to see how your teeth compare with the teeth of
other mammals. Which mammal is your favorite? Why?

How are your teeth like that animal’s teeth? How are they different? Share your answers with
your classmates.

Find the saber-toothed cat!

Lion and tiger teeth
may be impressive,
but not compared
to the giant teeth

of these extinct cats!

A saber-toothed cat was a:
(Circle your answer.)

plant-eater

meat-eater
Draw the teeth of the

Saber-toothed cat in
the skull.

Why do you think so?
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GRADES 3-5 ACTIVITIES

Welcome to Extreme Mammals: The Biggest, Smallest, and Most Amazing Mammals of All Time.
Use this sheet to help your class explore what makes a mammal a mammal, and discover what's
normal or extreme when it comes to this incredibly diverse group of animals. The activities below
and on the Student Worksheet can be adapted to meet your students’ interests and abilities.

EEFORE YOUR VISIT New York State Science
Class Discussion: Mammals live everywhere from the sea to the treetops, Core Curriculum
and have evolved to swim, glide, burrow, run, hop, climb trees, and even Major Understanding LE 3.1¢
fly. Start a discussion by asking students what they think is “normal” for In order to survive in their
a mammal when it comes to size, shape, or behavior. What's “extreme” environment, plants and animals
or unusual, and why? For information to support the discussion, refer to must adapt to that environment.
the Essential Questions section of the Guide.

Research Activity:

After your discussion, have students go on a Web Hunt: Dioramas Coming to Life (www2.scholastic.com/
browse/article.jsp?id=11422). Ask students to find examples of mammals on their hunt that will help them find
answers to these questions: What is a mammal? What's “normal” for mammals? and How and why are some
mammals “extreme”?

DURING YOUR VISIT
IN THE EXTREME MAMMALS EXHIBITION Students can use the reproducible on the
Use the activities and guiding questions in Sections 1 and 2 reverse side of this sheet to further explore these
of Teaching in the Exhibition in this Guide to help students concepts. Provide each group of students with a
understand mammal fundamentals — What is a mammal? copy of the Map of the Exhibition to help them
and What's “normal” for mammals? find locations in Extreme Mammals.

IN THE HALL OF BIODIVERSITY AND THE MILSTEIN HALL OF OCEAN LIFE (First Floor)

On your way into the Milstein Hall of Ocean Life, spend some time with your students looking at the 100-foot-long
Spectrum of Life wall in the Hall of Biodiversity. How many mammals can they find among these 1,500 specimens?

Assemble your class underneath the model of the blue whale. Divide them into teams and assign each team
one mammal (sea otter, northern sea lion, elephant seal, dolphin, or manatee) from the dioramas on this level.
Using the back of their worksheet, have students sketch or draw their mammal, and write down three features
that help it survive in its environment.

BACK IN THE CLASSROOM

Activity: Create a grid on the board. In the first column, list the five marine mammals your class observed in the
Hall of Ocean Life. Along the top row, list adaptations such as fur, flippers, or streamlined shape. Ask each group to
list its findings in the appropriate square on the grid. Once the grid is complete, engage the class in discussing the
following questions:

® Which mammals are adapted to live on land? In water? Or both?

* What can you discover about where and how mammals move
by observing features such as the shape of bodies and limbs?

¢ What other information or questions do you still have?

An answer key for the activities
and Student Worksheet is
available at amnh.org/education/
extrememammals.
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STUDENT WORKSHEET GRADES 3-5

My, What Big Teeth You Have!

Go to Section 2 of the exhibition What is a Mammal? and look for the skull case. Look at the skulls
of Dimetrodon and Cynognathus, two extinct animals that are related to mammals but are not
mammals. Then find the skulls of Uintatherium, an extinct mammal. Draw in their teeth on the
skulls below.

Uintatherium

Dimetrodon Skull Cynognathus Skull Skull

What's different about the Dimetrodon's teeth?

How do the shapes of Uintatherium teeth differ from the shapes of Dimetrodon and Cynognathus
teeth?

On the back of this sheet, write one or two sentences describing how one of these animals might
have used their teeth. Here are some good words to use: bite, tear, slice, grind, and chew.
Can you think of any more?

Heads, Limbs, Bodies, and Tails

Draw a part of the body — head, limbs, body, or tail — of two different mammals in the exhibition.

How are these

MAMMAL NAME: MAMMAL NAME: N
examples similar?

How are they different?

How does this body part help each animal survive in the environment where it is found?
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GRADES 6-8 ACTIVITIES

Welcome to Extreme Mammals: The Biggest, Smallest, and Most Amazing Mammals of All Time.
Use this sheet to help your students explore how mammals evolved and how incredibly diverse
they are. The activities below and on the Student Worksheet can be adapted to meet your

students’ interests and abilities.

BEFORE YOUR VISIT New York State Science
Class Discussion: Share the Useful Concepts: Natural Selection and Core Curriculum
Adaptation section of the Guide with your students. Discuss how Major Understanding LE 3.2b
evolution has modified mammalian bodies over time. What helped Extinction of a species occurs
some species survive and caused others to die out? when the environment changes

and the adaptive characteristics

of a species are common. Fossils
are evidence that a great variety
of species existed in the past.

Online Activities:

Dive deeper into these concepts by having your students watch the
video What Killed the Mammoths? Could It Have Been a Killer Plague?
(amnh.org/education/resources/whatkilledmammoths). Or have

them play the Layers of Time game (amnh.org/ology/layers_of_time)
to understand how the fossil record was formed.

DURING YOUR VISIT
INTHE EXTREME MAMMALS EXHIBITION Students can use the reproducible on the
Use the activities and guiding questions in Sections 1 and 2 reverse side of this sheet to further explore
of Teaching in the Exhibition in this Guide to guide your these concepts. Provide your students with
students’ exploration of mammal evolution, as well as the a copy of the Map of the Exhibition to help
strategies in Section 9 to support your students’ investigation them find locations in Extreme Mammals.

of isolation and adaptation.

IN THE WALLACE WING OF MAMMALS AND THEIR EXTINCT RELATIVES: HALL OF PRIMITIVE MAMMALS
(Fourth Floor)

Take a walk back in time! Find the ground sloth, armadillo, and glyptodont fossils. Have students sketch each
of these mammal fossils and answer the following questions: When did the mammal live? What are its extreme
features? Ask students to read the information on the displays to find out what else scientists know about these
mammals. Have them describe one feature of each mammal, the purpose it served, and the evidence that
supports their answer. A worksheet for this activity is available at amnh.org/education/extrememammals.

Before you leave, stop at the three giant murals painted by Charles R. Knightin 1911. Knight depicted these
ancient animals and environments based on careful study of the fossil record. Point out that artists and scientists
both rely on careful study of the fossil record in order to depict and understand the history of life on Earth.

Back in the classroom or at home, have the students re-examine their three drawings and consider how they
would "flesh out” these animals on the basis of fossil evidence alone.

BACK IN THE CLASSROOM
Research Activity: Direct students to the video Lemurs of Madagascar: Surviving An answer key for the
on an Island of Change (amnh.org/sciencebulletins/lemurs). Ask students to recall activities and Student
the Extreme Isolation section of the exhibition, which explained how geographic Worksheet is available
isolation can lead to the evolution of extreme traits. Ask students why it's important at amnh.org/education/
for scientists to study how animals adapt to changing environments. extrememammals.
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STUDENT WORKSHEET GRADES 6-8

Go on an Expedition

As you go through the exhibition, imagine you're a scientist in the field looking for a mammal with “extreme”
and "“normal” characteristics. Choose one mammal. Write down its scientific name and common name

(if available), and label its "extreme” and “normal” traits.

SCIENTIFIC NAME: COMNMON NAME:

EXTREME TRAITS:

NORMAL TRAITS:

Head to Tail

With a partner, visit the Heads, Hair & Armor, and Mammals in Motion sections of the exhibition.
Observe similarities and differences in head gear, hair and armor, and locomotion (the way animals move).
Together, answer the following questions:

Heads: What are some of the functions of headgear?

Hair & Armor: How do different body coverings benefit these animals in their environments?

Locomotion: Many groups of mammals evolved to live in water. How do their bodies differ from mammals that
live on land?

Check out the computer interactive in Section 7: Mammals in Motion to compare the different ways that
mammals move on land, in the water, or through the air.

Spectacular Adaptations

Go to the Extreme Climates diorama in Section 8 to explore the conditions on Canada’s Ellesmere Island 50
million years ago. Using the information on the display and your observations, write a short description predict-
ing how this environment might change over time, and how this could affect the mammal groups that live there.

Look through the viewers at the sides of the diorama to see Ellesmere Island as it is today. How has the environ-
ment actually changed? On the back of this sheet, write a detailed description using this new information.

What Happens in ISOlation? (Answer the questions below on the back of this sheet.)

View the Scientist at Work video in the Extreme Isolation section, which explains the role of geographic isolation
in evolution. What kinds of extreme features have evolved in places that were once isolated? Why is isolation so
important in the evolution of “extreme” traits?

Observe one South American mammal in the Extreme Isolation section and read the information that
describes it. What does the fossil evidence tell us about this extinct mammal?
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GRADES 9-12 ACTIVITIES

Welcome to Extreme Mammals: The Biggest, Smallest, and Most Amazing Mammals of All Time.
Use this sheet to help your class investigate mammals’ evolutionary relationships and the role
that environment plays in adaptation and distribution. The activities below and on the Student
Worksheet can be adapted to meet your students’ interests and abilities.

BEFORE YOUR VISIT New York State Science
Online Activity: Have students read this essay about cladistics Core Curriculum
(amnh.org/exhibitions/permanent/fossilhalls/cladistics). Ask them how Living Environment
the cladistic method helps us understand how all organisms are related. Performance Indicator 3.1
Ask students to explain the different parts of a cladogram (evolutionary Explain the mechanisms and
tree), including nodes and branches. patterns of evolution;
Activity: Download the “Making Cladograms” PDF (amnh.org/education/ Major Understandings 3.1g
resources/rfl/pdf/hob_cladograms.pdf) and distribute it along with the and 3.1h

required materials. Students will use coins to explore the concept of
grouping organisms based on shared characteristics.

DURING YOUR VISIT
IN THE EXTREME MAMMALS EXHIBITION

Use the activities and guiding questions in Sections 1 and 2
of Teaching in the Exhibition in the Guide to help students
develop their understanding of how scientists classify and
define mammals. Refer to Section 10 for strategies to help
your students explore the Extreme Extinction section.

Students can use the reproducible on the
reverse side of this sheet to further explore
these concepts. Provide your students with
a copy of the Map of the Exhibition to help
them find locations in Extreme Mammals.

IN THE WALLACE WING OF MAMMALS AND THEIR EXTINCT RELATIVES (Fourth Floor)

As a class, watch the large screen video in the Orientation Center on the fourth floor. Ask students:

e Why are there so many species on Earth?
® How does a cladogram represent evolutionary history?

Proceed to the Lila Acheson Wallace Wing of Mammals and their Extinct Relatives. Ask students to select a group
of animals in any alcove. Have them compare and contrast the feet of two different animals and then consider how
particular types of feet may have helped them survive. Ask them to apply this process of observation and inference
to a second feature (such as teeth, headgear, or general body shape).

BACKIN THE CLASSROOM

Class Discussion: Have students refer to the cladogram on the Student Worksheet. Ask students to explain
why Ambulocetus is classified as a member of the hooved animal group Artiodactyla, even though it doesn't
have hooves. What does this tell them about the way scientists classify animals?

Class Discussion: Based on their exploration of the Extreme Extinction section of the exhibition, prompt
students to think of ways that major climate change has affected the diversity of mammals. How is one mammal,
Homo sapiens, contributing to current extinctions?

An answer key for the activities and Student Worksheet is available at amnh.org/education/extrememammals.
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STUDENT WORKSHEET GRADEs 9-12

Scientists observe mammals in their environments, and analyze modern and fossil specimens back in the
lab. Today, use the Extreme Mammals exhibition as your laboratory: examine specimens, listen to scientists
and learn about their work, collect data, and ask questions!

The Quest to Learn More About Life on Earth

. »
3
Draw on information from the exhibition, as well as your 3 g
prior knowledge, to complete this chart. Review each 2| s v 2
mammal, and place an “X" to indicate which features it 2 E|3 o9 £ While
possesses. When the chart is complete, answer these FEATURES (2 |2 [0 |@ | & | < Ambulocetus
questions on the back of this sheet: Hooves X X = :pager;?io
, Live Birth X

* Which feature appears most frequently? e X E:\;ﬁ hoeci\s/es’
* Which feature appears least frequently? Placenta evoh/pe% from
* What does this suggest about relationships Backbone X feet with

between mammals? Milk Glands X hooves!

Make Your Own Cladogram

Using the data from your feature chart, complete the cladogram.

Two boxes have been filled in as an example.
(Note: You may want to do this back in the classroom.)

The animal in a given box shares .

the features of its node and all sugar glider I:l
nodes below it, but has none of

the features of the nodes above it.

ANIMAL
NAMES —>>
BRANCH —L /

NODES —)
FEATURES —> [ backbone |

Our Changing Environment

As environments change over time, so do the mammals that inhabit them. Now use the viewers at the sides

In the Extreme Climates section of the exhibition, observe the diorama that of the diorama to take a look at what
depicts Ellesmere Island 50 million years ago. Choose one mammal, list three the environment of Ellesmere Island
of its physical characteristics, and write how these features helped it survive. is like today. List three characteristics

that would help a mammal survive in
this environment.

MAMMAL:
1. 1.
2. 2.
3. 3.
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