Mesa Southwest Museum
53 North Macdonald St.
Mesa, AZ. 85201-7325
Dear Teacher,
Welcome to the Mesa Southwest Museum. We are pleased that you have chosen to visit our
museum. Our newest exhibit is “Paradise Lost: Arizona South of the Ice,” the story of the Ice
Age mammoths and other animals found in Arizona during the Pliocene and Pleistocene Epochs.
It is our goal to provide quality materials that adhere to the Arizona State standards, as well as
helpful information and activities. This packet has been formulated to supply facts, timelines,
and quick activities to support what is being facilitated in the classroom. The information and
materials provided in this packet can be easily modified for any K-8 curriculum. We also
believe that your field trip to the Mesa Southwest Museum will be successful if students have
prior knowledge about what they were exploring. We know that your time is valuable and we
want to make your experience with us a pleasant one.
Feel free to download anything that you would like to incorporate into your classroom lessons.
If you have any questions, please don’t hesitate to call.
Sincerely,
Education Department
Mesa Southwest Museum

53 N Macdonald St
Mesa AZ 85201
480.644.5662
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Introducing the Mesa Southwest Museum
The mission of the Mesa southwest Museum is to inspire wonder, understanding, and respect for
the natural and cultural history of the Southwest.
One of our major goals is to continue to develop innovative educational programs and
exhibitions to meet the demands of our audience, especially schools. Our programs and exhibits
are designed to integrate national and Arizona educational standards, especially those for math,
science, language arts, social studies and the arts.
We invite you to explore the Mesa Southwest Museum, with one of the largest permanent
exhibits of dinosaurs in the Southwest and three floors of exhibit galleries chronicling Arizona’s
natural and cultural history.
Exhibit Highlights Include:
•
•
•
•
•
•

Territorial Jail
A Spanish Mission
A Gem and Mineral Hall
Dinosaur Mountain and Hall
Historic Five C’s Courtyard
Three Changing Exhibits Galleries

The Mesa Southwest Museum offers a wide range of educational programs for students from
preschool through college. In addition, our educational programs are suitable for community
groups such as Boy Scouts, Girl Scouts, homeschool groups, church groups, and other
organizations.
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Paradise Lost: Arizona South of the Ice
GOALS FOR VISIT
To help understand the history of life on earth through the study of Arizona during the
last Ice Age (The Pliocene-Pleistocene Epochs).
Students Will Understand
That:
•
•
•

U Essential Questions

The environment, land, climate
and animals of Arizona were all
different during the Ice Age.
Many animals immigrated into
and emigrated out of Arizona via
two land bridges.
A great many animals became
extinct at the end of this
geological period.

Students Will Know:
•
•
•

•
•
•

What is an Ice Age?
What is a land bridge and where
were they?
What can fossils tell us about the
prehistoric world?

K Vocabulary

Fossils are important to our
understanding of the prehistoric
past.
There are many famous fossil
sites here in Arizona and even
some in the East Valley.
Arizona was not covered in ice
during the Ice Age.

emigrate
extinction
fauna
flora
fossil
geologic time

V
glacier
immigrate
land bridge
paleontologist
petroglyph
stratigraphy

Learning Plan
Ice Age Math
Make A Fossil
Rubber Bones/Brittle Bones
The Big Chill
The Animals of Paradise Lost
Paradise Lost, An Arizona Story
Ice Age Animal Report Planner
The Ice Age and Today Comparison Chart
Draw Your Favorite Ice Age Animal
Paradise Lost Similes
Tusker, The Gilbert Mammoth
Alphabetical Puzzle

Q

Paradise Lost Hidden Messages

L

Ice Age Crazy Letter Mix Up
Ice Age Poetry
Ice Age Dictionary Skills
Paradise Lost Story Starters
Survival in the Pleistocene
Petroglyphs – Rock Paintings
Cave Art
Glyptodont Coloring Page
Baby Mastodon Coloring Page
Mammoth Coloring Page
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Supports the Following Arizona State Standards
SCIENCE
READING
Strand 1 The Inquiry Process,
Concepts 1, 2, 3, 4
Strand 2 The History and Nature of Science,
Concepts 1,2
Strand 3 Science in Personal and Social
Perspectives,
Concept 1
Strand 4 Life Science,
Concepts 1, 2, 3, 4
Strand 5 Physical Science,
Concept 1

SOCIAL STUDIES
Strand 1 American History,
Concepts 1, 2

MATH
Strand 1 Number Sense & Operations,
Concepts 1,2

SS

Strand 1 Reading Process,
Concepts 1, 2, 3, 5
Strand 3 Comprehending Information in
Texts,
Concept 1, 2, 3, 4, 5, 6,7

WRITING
Strand 1 Writing Process,
Concepts 1, 2, 3, 4, 5
Strand 2 Writing Elements,
Concepts 1, 2, 3, 4, 5, 6
Strand 3 Writing Applications,
Concepts 1, 4, 6

ART
Strand 1 Create,
Concepts 1, 2, 3, 4, 5
Strand 2 Relate,
Concepts 1, 2, 3, 4, 5
Strand 3 Evaluate,
Concepts 1, 2, 3, 4, 5
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KINDERGARTEN STANDARDS - SCIENCE

1 - Inquiry
Process

5 - Physical
Science

1
2
4

Observations, Questions, Hypothesis

1

Properties of Objects & Materials

Scientific Testing
Communicating Results from Investigation

1
1-3
1
2
1

KINDERGARTEN STANDARDS SOCIAL STUDIES
1 - American
History

1
2

Research Skills for History
Early Civilizations

3
1

Cave Art

Petroglyphs Rock Paintings

Ice Age Poetry

Ice Age Crazy Letter Mix-up

Paradise Lost Hidden Message

Paradise Lost Similes/'Tusker' the
Gilbert Mammoth

The Big Chill

Rubber Bones/Brittle Bones

Make a Fossil

PERFORMANCE
OBJECTIVE

CONCEPT
NAME

CONCEPT

STRAND

ACTIVITIES

KINDERGARTEN STANDARDS - WRITING

1 - Inquiry
Process

2 - Writing
Elements

3 - Writing
Applications

1
2
3

Prewriting
Drafting

4
5
1
2
3
4
5
6
1

Editing

Revising

Publishing
Ideas & Content
Organization
Voice
Word Choice
Sentence Fluency
Conventions
Expressive

1-2
1-2
1
2
1
1
1-3
1-3
1
1
1
3-9
1
2

Survival in the Pleistocene

Paradise Lost Story Starters

Ice Age Dictionary Skills

Ice Age Poetry

Paradise Lost Similes/
'Tusker' the Gilbert Mammoth

PERFORMANCE
OBJECTIVE

CONCEPT
NAME

CONCEPT

STRAND

ACTIVITIES

1st GRADE STANDARDS - SCIENCE

1 - Inquiry
Process

5 - Physical
Science

1
2
3
4
1

Observations, Questions, Hypothesis
Scientific Testing
Analysis & Conclusions
Communicating Results from Investigation

Properties of Objects & Materials

1
1-4
1-2
1
2
1-2

1st GRADE STANDARDS SOCIAL STUDIES
1 - American
History

1

Research Skills for History

2

Early Civilizations

1
2
1
2

Cave Art

Petroglyphs Rock Paintings

Ice Age Poetry

Ice Age Crazy Letter Mix-up

Paradise Lost Hidden Message

Paradise Lost Similes/'Tusker' the
Gilbert Mammoth

The Big Chill

Rubber Bones/Brittle Bones

Make a Fossil

PERFORMANCE
OBJECTIVE

CONCEPT
NAME

CONCEPT

STRAND

ACTIVITIES

1st GRADE STANDARDS - WRITING

1 - Writing
Process

2 - Writing
Elements

3 - Writing
Applications

1
2
3
4
5
1
2
3
4
5
6
1

Prewriting
Drafting
Revising
Editing
Publishing
Ideas & Content
Organization
Voice
Word Choice
Sentence Fluency
Convention
Expressive

1-4
1
1-2
1
1-2
1-2
1-3
1
1-3
1
1-10
1
2

Survival in the Pleistocene

Paradise Lost
Story Starters

Ice Age Poetry

Paradise Lost Similes/
'Tusker' the Gilbert
Mammoth

PERFORMANCE
OBJECTIVE

CONCEPT
NAME

CONCEPT

STRAND

ACTIVITIES

2nd GRADE STANDARDS - SCIENCE

1

Observations, Questions, Hypothesis

2
3
4

Scientific Testing

4 - Life Science

2

Life Cycles

5 - Physical
Science

1

Properties of Objects & Materials

1 - Inquiry
Process

Analysis & Conclusions
Communicating Results from Investigation

1
2
1-4
1-4
1
2
1
2
3
2-4

2nd GRADE STANDARDS SOCIAL STUDIES
1 - American
History

1

Research Skills for History

2

Early Civilizations

2
3
1

Cave Art

Petroglyphs Rock Paintings

Ice Age Poetry

Ice Age Crazy Letter Mix-up

Paradise Lost Hidden Message

Paradise Lost Similes/'Tusker' the
Gilbert Mammoth

Ice Age Animal
Report Planner

Paradise Lost, An Arizona Story

Animals of Paradise Lost

The Big Chill

Rubber Bones/Brittle Bones

Make a Fossil

PERFORMANCE
OBJECTIVE

CONCEPT
NAME

CONCEPT

STRAND

ACTIVITIES

2nd GRADE STANDARDS - WRITING

1 - Writing
Process

2 - Writing
Elements

3 - Writing
Applications

1

Prewriting

2
3
4
5
1
2
3
4
5
6
1
2
6

Drafting
Revising
Editing
Publishing
Ideas & Content
Organization
Voice
Word Choice
Sentence Fluency
Conventions
Expressive
Expository
Research

1
2
3
4
1-2
1-3
1-2
1-2
1-2
1-5
1-2
1-3
1-3
1-12
2
1-2
1

2nd GRADE STANDARDS - READING
1 - Reading
Process
3 - Comprehending
Informational Text

1

Print Concepts

1

1
2

Expository Text

1-5
1-3

Functional Text

Alphabetical Puzzle

Paradise Lost Similes/
'Tusker' the Gilbert Mammoth

Draw your Favorite
Paradise Lost Animal

The Ice Age and Today

Survival in the
Pleistocene

Paradise Lost
Story Starters

Ice Age Poetry

Ice Age Animal
Report Planner

Paradise Lost,
An Arizona Story

PERFORMANCE
OBJECTIVE

CONCEPT
NAME

CONCEPT

STRAND

ACTIVITIES

3rd GRADE STANDARDS - MATH

1 - Number
Sense &
Operations

1
2

Number Sense
Numerical Operations

1-3
2-3
5-6
13-15

Ice Age Math

PERFORMANCE
OBJECTIVE

CONCEPT
NAME

CONCEPT

STRAND

ACTIVITIES

3rd GRADE STANDARDS - SCIENCE

1 - Inquiry
Process

4 - Life Science

6 - Earth &
Space Science

1

Observations, Questions, Hypothesis

2
3
4

Scientific Testing

2

Life Cycles

3

Organisms & Environments

4

Diversity, Adaptation & Behavior

1
2
1-5
1-5
1
2-3
1
2
3
1
3-5
1-3

1

Properties of Earth Materials

4-5

Analysis & Conclusions
Communicating Results from Investigation

3rd GRADE STANDARDS SOCIAL STUDIES
1 - American
History

1

Research Skills for History

1
2

Cave Art

Petroglyphs Rock Paintings

Ice Age Poetry

Paradise Lost Hidden Message

Paradise Lost Similes/'Tusker' the
Gilbert Mammoth

Ice Age Animal
Report Planner

Paradise Lost, An Arizona Story

Animals of Paradise Lost

The Big Chill

Rubber Bones/Brittle Bones

Make a Fossil

PERFORMANCE
OBJECTIVE

CONCEPT
NAME

CONCEPT

STRAND

ACTIVITIES

3rd GRADE STANDARDS - WRITING

1 - Writing
Process

2 - Writing
Elements

3 - Writing
Applications

1
2
3
4
5
1
2
3
4
5
6
1

Prewriting

2
6

Expository

Drafting
Revising
Editing
Publishing
Ideas & Content
Organization
Voice
Word Choice
Sentence Fluency
Conventions
Expressive

Research

1-6
1-2
1-7
1-4
1-4
1-3
1-6
1-2
1-4
1-3
1-12
1
2
1-3
1-3

3rd GRADE STANDARDS - READING
1 - Reading

1

Print Concepts

Process

3
4
6
1
2

Phonics

3 - Comprehending
Informational Text

Vocabulary
Comprehension Strategies
Expository Text
Functional Text

1
2
1-6
7
3-5
1-5
1-4

Ice Age Dictionary Skills

Ice Age Crazy Letter Mix-up

Paradise Lost Hidden Message

Alphabetical Puzzle

Survival in the Pleistocene

Paradise Lost Story Starters

Ice Age Poetry

Paradise Lost Similes/
'Tusker' the Gilbert Mammoth

Ice Age Animal Report Planner

Paradise Lost, An Arizona Story

PERFORMANCE
OBJECTIVE

CONCEPT
NAME

CONCEPT

STRAND

ACTIVITIES

4TH GRADE STANDARDS - MATH

1 - Number
Sense &
Operations

1
2

Number Sense
Numerical Operations

1-3
1-4
9-11

Ice Age Math

PERFORMANCE
OBJECTIVE

CONCEPT
NAME

CONCEPT

STRAND

ACTIVITIES

4th GRADE STANDARDS - SCIENCE

1 - Inquiry
Process

4 - Life Science

6 - Earth &
Space Science

1

Observations, Questions, Hypothesis

2
3
4

Scientific Testing

1
3
4
2

Characteristics of Organisms
Organisms & Environments

Analysis & Conclusions
Communicating Results from Investigation

Diversity, Adaptation & Behavior
Earth's Processes & Systems

1
2-4
1-5
1-5
1
2-3
2
1-5
1-2
1-5
6

4th GRADE STANDARDS SOCIAL STUDIES
1 - American
History

1

Research Skills for History

2

Early Civilizations

1
4
1
2

Cave Art

Petroglyphs Rock Paintings

Ice Age Poetry

Paradise Lost
Similes/'Tusker' the
Gilbert Mammoth

Ice Age Animal
Report Planner

Paradise Lost,
An Arizona Story

Animals of Paradise
Lost

The Big Chill

Rubber Bones/
Brittle Bones

Make a Fossil

PERFORMANCE
OBJECTIVE

CONCEPT
NAME

CONCEPT

STRAND

ACTIVITIES

4th GRADE STANDARDS - WRITING

1 - Writing
Process

2 - Writing
Elements

3 - Writing
Applications

1
2
3
4
5
1
2
3
4
5
6
1

Prewriting

2
6

Expository

Drafting
Revising
Editing
Publishing
Ideas & Content
Organization
Voice
Word Choice
Sentence Fluency
Conventions
Expressive

Research

1-6
1-2
1-7
1-4
1-4
1-3
1-6
1-2
1-4
1-4
1-13
1
2
1-3
1-3

4th GRADE STANDARDS - READING
1 - Reading
Process
3 - Comprehending
Informational Text

4

Vocabulary

1
5

1

Prewriting

4

Ice Age Dictionary Skills

Ice Age Crazy Letter Mix-up

Paradise Lost Hidden Message

The Ice Age and Today

Survival in the Pleistocene

Paradise Lost Story Starters

Ice Age Poetry

Paradise Lost Similes/
'Tusker' the Gilbert Mammoth

Ice Age Animal Report Planner

Paradise Lost, An Arizona Story

PERFORMANCE
OBJECTIVE

CONCEPT
NAME

CONCEPT

STRAND

ACTIVITIES

5th GRADE STANDARDS - SCIENCE

1 - Inquiry
Process

5 - Physical
Science

1
2
3
4

Observations, Questions, Hypothesis

1

Understanding Physical & Chemical

Scientific Testing
Analysis & Conclusions
Communicating Results from Investigation

Properties of Matter

2

Motion & Forces

1-3
1-5
1-4
1
2
3
1-2
4

5th GRADE STANDARDS SOCIAL STUDIES
1 - American
History

1

Research Skills for History

1
5

Cave Art

Petroglyphs Rock Paintings

Ice Age Poetry

The Big Chill

Rubber Bones/Brittle Bones

Make a Fossil

PERFORMANCE
OBJECTIVE

CONCEPT
NAME

CONCEPT

STRAND

ACTIVITIES

5th GRADE STANDARDS - WRITING

1 - Writing
Process

2 - Writing
Elements

3 - Writing
Applications

1
2
3
4
5
1
2
3
4
5
6
1

Prewriting

2
6

Expository

Drafting
Revising
Editing
Publishing
Ideas & Content
Organization
Voice
Word Choice
Sentence Fluency
Conventions
Expressive

Research

1-6
1-2
1-7
1-4
1-4
1-3
1-6
1-3
1-4
1-4
1-13
1
2
1-3
1-3

5th GRADE STANDARDS - READING
1 - Reading
Process
3 - Comprehending
Informational Text

4

Vocabulary

1
5

1

Prewriting

4

Ice Age Dictionary Skills

Ice Age Crazy Letter Mix-up

Paradise Lost Hidden Message

The Ice Age and Today

Survival in the Pleistocene

Paradise Lost Story Starters

Ice Age Poetry

Paradise Lost Similes/
'Tusker' the Gilbert Mammoth

Ice Age Animal Report Planner

Paradise Lost, An Arizona Story

PERFORMANCE
OBJECTIVE

CONCEPT
NAME

CONCEPT

STRAND

ACTIVITIES

ART STANDARDS

1 - Create

2 - Relate

3 - Evaluate

1
2

Creative Process

3
4
5
1

Elements & Principles

2

Materials, Tools, Techniques

3
4

Elements & Principles

5

Quality

1

Arts Issue & Value

2

Materials, Tools, Techniques

3
4
5

Elements & Principles

Material, Tool, Techniques

Meanings or Purpose
Quality
Artworlds

Meanings or Purpose

Meanings or Purpose
Quality

001, 101, 201
001, 101, 201
002, 102, 202
001, 101, 201
001, 101, 201
001 101, 201
001, 101, 201
101, 201
002, 102, 202
103, 203
104, 204
105, 205
206
001, 101, 201
102, 202
203
001, 101, 201
001, 101, 201
102, 202
203
001, 101
002, 102, 202
203
001, 101, 202
002, 102, 202
003, 103, 203
204
001, 101, 201
202
001, 101, 201
001, 101, 201
001, 101, 201
203

Baby American
Mastodon
Coloring Page

Glyptodon
Coloring Page

Mammoth
Coloring Page

Cave Art

Petroglyphs Rock Paintings

Draw your Favorite
Paradise Lost
Animal

PERFORMANCE
OBJECTIVE

CONCEPT
NAME

CONCEPT

STRAND

ACTIVITIES

Welcome to Paradise Lost: Arizona South of the Ice.
• Paradise Lost is an exhibition featuring Arizona, its climate, and the animals and
plants that flourished during the last Ice Age.
• The Ice Age covered two different geologic time periods, the Pliocene Epoch,
lasting from about 5.32 million years ago to about 1.6 million years ago and the
Pleistocene Epoch, which lasted from about 1.6 million years ago to about
10,000 years ago.
• There are three main themes to this exhibit:
What was Arizona like during these geologic time periods?
The Great Faunal Interchange or the immigration and emigration of
plants and animals via land bridges.
The extinction of the large mammals of the Ice Age.
What is an Ice Age?
• The Earth’s climate has varied greatly over the last billion years. There have
been warm periods when no ice existed on Earth and there have been colder
periods, when glaciers covered much of the Earth.
• The term Ice Age, when capitalized, generally refers to the period of time that
began about 2.75 million years ago, peaked around 18,000 years ago and may
not be ended yet.
• During the Ice Age, ice covered more than a third of the earth. Some of these
glaciers were more than a mile thick.
• The Laurentide Ice Sheet covered Canada and some of northern United States.
• So much water was frozen into glaciers, the average sea level was 365 feet
lower that it is today.
What causes an Ice Age?
• There is no single reason for what causes an ice age to begin or why it ends.
There are many factors that cause the Earth to cool down or warm up.
• These factors can include small changes in ocean currents, the position of large
landmasses, the atmosphere, and the Earth’s position in relation to the sun.
Continents move, new mountain ranges form, and land bridges arise over
the course of millions of years. This causes changes in weather patterns
and ocean currents. Under certain conditions these changes have led to
increased snowfall, cooler temperatures, and the formation of glaciers that
do not melt completely even in the summer.
Carbon dioxide, a gas in the Earth’s atmosphere, absorbs and traps heat
from the sun, keeping the heat from leaving the atmosphere. A decrease
in the amount of carbon dioxide in the atmosphere will cause a drop in
temperature. Conversely, an increase in carbon dioxide will cause an
increase in temperature.
Slight changes in the Earth’s orbit can also affect its climate. When the
Earth is on an orbit that takes it further away from the sun for longer
periods of time in its journey, the Earth cools off.
53 N Macdonald St
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A slight shift in the Earth’s axis can cause the Earth to tilt farther away
from the sun. As this happens, parts of the Earth become cooler,
reflecting the reduced amount of sunlight reaching the Earth.
As summers become colder, snow from previous winters does not melt
and the ice cover grows larger.
Once ice covers an area, it contributes to the further cooling of the Earth,
thus creating more ice. Ice reflects the sun’s heat back into space more
than bare ground or ground that is covered in vegetation. Earth gets
even colder, repeating the cycle.
What is a glacier?
• A glacier is a giant sheet of ice. There are cycles throughout an ice age that
cause these glaciers to advance and retreat.
• As glaciers advance, they dislodge rocks and soil. As they retreat, the glaciers
leave behind the rocks and soil in the form of sand, clay, gravel and boulders.
What about today?
• At the end of the Pleistocene Epoch, about 10,000 years ago, a new period of
interglacial warming began.
• Today we are in an ice age that began about 3 million years ago, but our current
climate is a warm period of retreating glaciers.
• Only Greenland and Antarctica are still covered by ice that has been there since
the Ice Age.
What was Arizona like during the Ice Age?
• Even though one third of the world was covered in thick sheets of ice, the
climate remained mild in parts of Africa and South America and the southern
portions of Europe, Asia, and North America.
• Ice sheets continued to expand and move southward, not in one continuous
advance, but in several periods of advance and retreat.
• The huge continental ice sheets never reached as far south as Arizona, but
alpine (mountain) glaciers formed in the San Francisco Peaks near Flagstaff and
Mount Baldy in the White Mountains region. The climate in Arizona varied
depending on what point in the glacial cycle the area was in, but it was generally
cooler and moister than today.
• At the maximum extent of the glaciers, around 18,000 years ago, the Phoenix
area may have been an open juniper-pinon pine woodland, rather than the
deserts of today.
What Was the Great Faunal Interchange?
• The geology of the Pliocene provided many opportunities for animals to move.
Land bridges created pathways for migration and animals began to migrate
between North and South America.
• Prior to about 3.5 million years ago, North and South America were separated by
a seaway that connected the Caribbean and Pacific Oceans in what is now
southern Panama and northern Columbia.
53 N Macdonald St
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•
•
•
•

•

Over time, continental drift and volcanism created the Panama land bridge, an
above sea level link between the two landmasses. This land bridge became
vegetated by warm, wet tropical forests.
As the large glaciers began to form in North America, about 2.5 million years
ago, the Panama land bridge changed from tropical forests to cool dry savanna
grasslands.
These savanna grasslands created dispersal opportunities for animals to migrate
both north and south.
Many animals and plants that we think of as typically American are comparative
newcomers to this continent. Moving to South America from the North were
dogs, cats, bears, horses, tapirs, camels, weasels, elephants, deer and New
World Rats (such as cotton rats). Moving north from South America were
opossums, porcupines, capybaras, armadillos and glyptodonts.
This movement of animals, called the Great American Faunal Interchange,
is the best documented mixing of two continental faunas in the fossil record.

What is a land bridge?
• During the Pliocene and Pleistocene Epochs (Ice Age), land bridges connected
large landmasses and created pathways for the movement of animals from one
place to another.
• The forces of the Earth can influence local ecosystems in many ways. The least
obvious is slow continental drifting. Before the last Ice Age, oceans separated
North and South America. By the late Pleistocene, however, continental drift had
created the Panama land bridge.
• The barrier created by the Panama land bridge changed ocean currents, which
started the process of continental cooling and resulted in glaciations.
• Glaciations locked up the seawater as ice and lowered sea levels. This not only
expanded the Panama land bridge to our south, but also created what scientists
call Beringia to the north.
• Animals did not just walk across a bridge, rather land bridges created
opportunities for animals to expand their range.
Where was Beringia?
• Beringia was the dry land bridge between Siberia and Alaska – the area now
underwater that we know as the Bering Strait.
• Beringia was an arid area, so it did not get much precipitation, rain or snow.
During the Ice Age there were always parts of Beringia that were cold but had
no glaciers. The landscape consisted mainly of vast steppe tundra. Hardy
grasses, herbs and dwarf birches supported great herds of animals.
• Among the many animals that passed through Beringia in their migration from
Eurasia were Mammoths, Mastodons, Bison, Mountain Goats, Giant Beavers, Big
Horn Sheep, Musk Oxen and Moose. Heading towards Eurasia were the
American Horse and Camel. Predators drawn by the supply of food included the
Short Faced Bear, the American Lion and the Hunting Hyena.
• Among the last to immigrate into North America from Eurasia near the end of the
Pleistocene, about 13,000 years ago, were humans.
53 N Macdonald St
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The Animals of Paradise Lost
• During the Pliocene and Pleistocene Epochs, Arizona was a paradise. A place so
ideal that rich mixtures of the world’s animal species were represented, including
hyenas, flamingos, and capybaras.
• Extinct animals include huge mammoths and mastodons, fierce bone crushing
dogs, and giant ground sloths. Camels, mammoths, horses, llamas and antelope
roamed the area we now know as the southern Arizona.
How Do We Know About These Animals If They Are Extinct?
• Fossils of these animals have been found all over Arizona, including the 111
Ranch near Safford, as well as in the towns Chandler, Willcox and Gilbert.
What Is a Fossil?
• A fossil is evidence of an organism that lived long ago recorded in rock.
• A fossil can be either a body fossil, such as a tooth or a bone, or a trace fossil,
such as a footprint.
What Is 111 Ranch?
• Once a working cattle ranch, 111 Ranch is a famous fossil site near Safford,
Arizona.
• The fossils found are from the Pliocene Epoch (5.3 to 1.8 million years ago) and
are approximately 2.4 million years
old.
• 111 Ranch represents one of the
earliest North American sites after
the start of Great Faunal
Interchange. Many animals of
South American origin, as well as
the North American animals that
were on their way to South
America, are found there.
• Because of the quantity of fossils
preserved, there has been
intensive collecting by many
institutions over the years, giving us a window on prehistoric Arizona. Scientists
have learned about an entire ancient ecosystem.
• Most sites have only a few fossils, but at 111 Ranch they are very abundant and
diverse, representing a very detailed study of Arizona in the late Pliocene.
Animal fossils, both large and small have been found and 111 Ranch is one of
the richest sites for bird fossils in North America.
• Fossil pollen samples have also been analyzed from sediments in this area.
Plants of this ancient ecosystem included juniper, oak, and shrubs, such as
sagebrush.
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•

Scientific literature describes the plant community as “open savanna-parkland
with intervening grasses and some forbs (broad-leafed herbs) and perennial
shrubs typical of lower slopes and valley floor.”

What Was Found in Chandler, Willcox and Gilbert?
• Mammoth fossils have been found in both Chandler and Willcox.
• In July 2005 a construction worker for Woodbine Southwest Corporation working
in Gilbert found what he thought was a cow bone. The bone turned out to be
the first cervical vertebra of a Columbian mammoth that once roamed the valley.
• Construction was delayed to give our paleontology department time to research
the area. Additional mammoth bones were excavated as well as bones from
other Ice Age creatures, including a tortoise, llama, horse, and an ancient type of
antelope called a Stockerceros, which was previously unknown in this region.
This turned out to be one of the most diverse Ice Age sites in Maricopa County.
After the fossils were cleaned and studied it was determined that there was not
just one mammoth but possibly as many as
three.
Who Is Tusker?
• The town of Gilbert was so excited by a
mammoth being found in their own backyard that
when they announced a contest to “Name the
Mammoth”, they had 275 entries from local
school children. A panel from Woodbine, the
Arizona Republic, the Mesa Southwest Museum,
the Arizona Department of Transportation and
the town of Gilbert judged the entries. Emily
Gilmore, an eight year old from Surrey Garden Christian School, was chosen
winner with her suggestion of “Tusker.”
Who Were the Early Humans and Where Did They Come From?
• The earliest ancestors of humans, called hominoids, first appeared in the fossil
record around 25 million years ago, with a diversity of hominoids appearing
approximately 18 million years ago during the Miocene Epoch. One of these was
Proconsul, which had a larger brain and an opposable thumb (made for grasping
like a human hand). Many believe that Proconsul eventually gave rise to both
humans and several forms of apes.
• The greatest advances in human evolution occurred during the Pliocene and
Pleistocene Epochs, mainly on the African continent.
• There were many animal migrations into and out of Arizona during the time
period highlighted in Paradise Lost. At the very end of this period one final
migration took place, the migration of humans into the new world.
• The following are descriptions of some of our earliest ancestors.
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Australopithecus afarensis (3 to 4 million years ago)
•
•
•

One of the earliest genera of hominids in the evolutionary line that led to modern
humans.
Best known specimen is “Lucy,” a remarkably complete skeleton found in the
Afar Valley in Africa.
The anatomy of this early hominid had characteristics of both humans and apes.
Her pelvis, legs and crania clearly show bipedalism, the ability to walk upright on
two legs. The upper body shows the ability to brachiate or swing in the trees.

Australopithecus africanus (3.3 to 2.5 million years ago)
•

•
•

A fossil skull of a three year old found in the early part of the 20th century
represents the species Australopithecus africanus or “ southern ape from Africa”.
Called the “Taung Child,” it had a brain more humanlike than ape, was clearly
bipedal and had dentition similar to human teeth.
The facial structure is more like modern humans.

Australopithecus robustus (2 to 1.2 miilion years ago)
• The A afarensis and A. Africanus represent earlier “gracile” or smaller forms of
•

•

early hominoids. These had a more rounded crania closer to modern humans.
Later “robust” forms, A. robustus and A. boisei, have large jaws and large molars
for grinding tough fiberous plant food. They also had cheekbones that were
pushed forward, a prominent brow ridge and a sagittal (or boney) crest. This
facial structure accommodated the large muscles needed for chewing.
It is believed that these “robust” forms were an evolutionary dead-end that did
not lead to modern humans.

Homo erectus/ergaster (1.8 to.3 million years ago)
• The first example of early man, classified as Homo erectus, was the “Java Man,”
•
•

•

discovered in 1891. This was followed by the discovery of the “Peking Man”.
Homo erectus was characterized by a long, low skull with very thick, heavy
cranial bones and large protruding brow ridges.
An almost complete Homo ergaster specimen, “Turkana Boy,” was found in
Kenya. Believed to be about 9 years old, the child was already 5 feet tall and
had a body type suggesting a thin individual with long arms and legs. His teeth
are very close to modern Homo sapiens, although the molar and jaw are slightly
larger.
Due to slightly different characteristics between earlier individuals in Africa and
later Homo erectus populations in Europe, Africa, and Asia, researchers have
now classified the earlier African specimens as a different species, Homo

ergaster.

Homo neanderthalensis (150,000 to 30,000 years ago)
•

The first skulls of this type were found in the Neander Valley of Germany in
1856. Long known as the “caveman”, the Neanderthal had a protruding face
when compared to modern humans and a slightly larger brain case.
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•
•

Most researchers believe Neanderthals are equal in most respects to modern
humans.
The place of Neanderthals in human evolution is highly debated. Known to
have co-existed with modern Homo sapiens, some researchers believe the two
interbred and the unique Neanderthal characteristics were simply lost in the gene
pool. Other researchers believe Neanderthals were yet another dead end. Still
others believe Neanderthal genes can be seen in modern humans.

Homo sapiens (130,000 years ago to present)
• Modern humans first appeared in the fossil record approximately 130,000 years
ago.
How Was Paradise Lost?
• In a relatively short time period, centered around the end of the Pleistocene
Epoch about 10,000 years ago, two thirds of North America’s large mammals
became extinct.
• This major change in the composition of North American fauna has been an area
of study and controversy for over a century.
• There are two top theories under debate to
explain the extinction of so many large
animals at the end of the Ice Age. These are
the Overkill hypothesis and the Climate
Change hypothesis.
• The Overkill hypothesis states that the large
mammals began going extinct about the same
time humans entered North America. Did
people hunt the mammoths and other large
mammals into extinction?
• Changes in climate at the end of the Ice Age may have caused the many
extinctions. Did decreased rainfall in the southwest result in vegetation that
could no longer support many and varied large animals?
• It may have been a combination of these factors, and others such as the spread
of diseases that caused the disappearance of these great beasts.
Was This Extinction Unique?
• The great majority of animals that have ever lived, more than 99 percent, are
now extinct. Today it is recognized that not only do individual species become
extinct continuously and gradually all the time, but also at certain geologic time
intervals large numbers of the world’s species became extinct.
• The fact that these extinctions occurred is universally agreed upon, but
determining a cause remains one of the most difficult problems facing scientists.
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What Happened To The Other Animals of Paradise Lost?
• The number of large animals no longer present in Arizona is striking.
• Upon closer examination it is also obvious that many, if not most, of the animals
and birds in Arizona today were present 2.4 million years in the late Pliocene
Epoch.
• Extinction has played an important role in shaping the appearance of modern
Arizona, but so has survival.
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American Lion (Panthera atrox)

• Status – Extinct
• Its range covered most of North America and down into Central
and South America. Lived during the late Pleistocene.
• It’s habitat was probably open grassland savannahs and may
have lived in social groups.
• Was the second largest species of lion known and was about
25% larger than the modern African lion.
• The American lion was an average of 11.5 feet long and the
males weighed about 520 pounds, the females weighed about
385 pounds.
• Was closely related to the modern African lion, and probably
looked somewhat similar, although the males may have lacked a
mane.
• The American lion had longer limbs than the African lion and
could probably sprint faster.
• The American lion had the largest brain compared to body size
of any lion, so it may have been intelligent enough to engage in
complex social behaviors.
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Dire wolf (Canis dirus)

• Status – Extinct
• Its range went from coast to coast and from Canada to South
America.
• Largest canine known to have ever existed. Weighed between
125 and 175 pounds.
• Lived during the Pleistocene.
• Looked similar to the modern Gray Wolf, but the Dire Wolf had a
larger, broader head and shorter, sturdier legs than its modern
relatives.
• The teeth of the Dire Wolf were also much larger and more
massive than those of the Gray Wolf. May have been used to
crushed bones.
• Probably hunted in packs.
• The Dire Wolf was not the ancestor of the Gray Wolf. Both
species were in North America concurrently for 1,000s of years.
• The Dire Wolf was related to both the Gray Wolf and the
Coyote. These two species survived the massive extinction that
occurred at the end of the Pleistocene, but the Dire Wolf did
not.
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Ancient Bison (Bison antiquus)

• Status – Extinct
• Direct ancestor of the living North American bison.
• Thought to be the most common large American herbivore in the
Pleistocene.
• Migratory animals similar to their modern day descendant.
• It is thought that calves were born in early spring like their
modern day relative.
• Its range during the late Pleistocene extended from southern
Canada into Mexico and the east to west coasts.
• Fossils are common at many sites and mass graves resulting from
Paleo-Indian hunting practices. Some of these mass graves
contain the remains of up to two hundred individuals.
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Columbian Mammoth (Mammuthus columbi)

• Status – Extinct
• Could eat 700 pounds of vegetation a
day.
• Grazer – ate grasses in the same
manner as a modern cow.
• Life span for a Columbian mammoth
was 60-80 years.
• Habitat ranged from Alaska south to
Mexico and Central America.
• Evidence from remains shows that it
had short gray hair similar to a
modern elephant.
• There was a good bit of size variation
in
mammoths. Dwarf mammoths were only 1.8 meters tall, while the
largest mammoths could be 4 to 4.5 meters tall.
• Weighed up to nine tons and the enormous tusks were up to 16 feet
long.
• The heaviest tusks ever known belonged to the Columbian mammoth,
and weighed 498 pounds.
• Disappeared about 12,000 years ago, possibly from over-hunting by
man.
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Mastodon (Mammut americanum)

• Status – Extinct
• Habitat ranged from Alaska and the Yukon to central Mexico, and
from the Pacific to the Atlantic coasts; may have migrated with
the seasons.
• Compared to mammoths and modern elephants, American
mastodons tended to have straighter tusks and longer, squatter
bodies.
• Adult males stood between eight to ten feet at the shoulder and
weighed four to six tons. Females were smaller.
• The upper tusks extended six feet or more beyond the sockets.
Often vestigial tusks were present in their lower jaws.
• The tusks of the male mastodon were longer and heavier than
those of the female.
• The tusks show annual grown rings produced in part by seasonal
variation in rate of growth. The rings can help scientists
determine the season of death of the mastodon.
• Browsers, their diet consisted of conifer twigs and cones, leaves,
grasses, and swamp plants.
• It is believed mastodon young did not reach maturity until age
10, requiring a longer period of maternal protection than modern
elephants.
• Some scientists believe that evidence suggests mastodons did
not live in herds, or at least not in large numbers like elephants.
• Others think mastodons lived in matriarchal groups like modern
elephants, as the long-term investment in raising offspring is a
risky strategy that benefits from protective herds.
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Saber Tooth Cat (Smilodon)

•
•
•
•
•
•
•
•
•
•
•
•
•

Status – Extinct
Range covered most of North and South America.
Habitat included grasslands, shrubby areas, and pine forests.
Had two huge canine teeth. These saber-like teeth were
serrated, oval in cross section, and up to seven inches long.
Had powerful jaws that opened to an angle of about 120°
(today’s lions can only open their jaws 65°).
Powerful jaws and strong neck muscles let it stab prey with its
deadly teeth.
May have eaten thick-skinned prey like mastodons, horses, and
bison. May also have been a scavenger at times.
Smaller than modern African lions, but twice as heavy.
Could roar and had a bobbed tail.
Often mistakenly called a saber tooth tiger, it is not closely
related to the tiger.
Lived in large prides that provided food for old and sick
members.
Smilodon fossils have not yet been found in Arizona, although we
may expect it to be here.
A similar species, Homotherium, has been found in Arizona.
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Shasta Ground Sloth (Nothrotheriops shastensis)

• Status – Extinct
• A bizarre-looking, cow-sized herbivore with large claws and
shaggy, reddish brown fur.
• Body shape suggests that it was a slow moving animal that relied
on its size and sharp claws for defense against potential
predators such as the saber tooth cats.
• Had a long neck and relatively small head with a large tubeshaped snout.
• It stood over six feet tall and weighed almost 3,500 pounds.
• A very large, stout tail and powerful hind legs enabled it to rear
up and reach leaves on tall plants including shrubs, trees, cacti,
yuccas and numerous flowering plants.
• Inhabited the dry canyons, open woodlands and scrublands of
the southwestern parts of Ice Age North America, eventually
reaching the Yukon.
• Evolved from the tree sloth in South America.
• Very distantly related to anteaters and armadillos.
• W alked on the sides of their hind feet and the knuckles of their
front feet.
• Caves may have provided shelter at night or during the heat of
the day. Caves may have also been used as dens.
• It is likely that the Shasta ground sloth were solitary animals,
except during breeding times.
• There is evidence to suggest that ground sloth produced just one
offspring per mother.
• A young ground sloth was carried by its mother; possibly clinging
to her neck and probably stayed with its mother for several
months until it was large enough and experienced enough to
fend for itself.
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Short Faced Bear (Arctodus simus)

• Status – Extinct
• Was the biggest bear to have ever lived. It was three feet taller
than a basketball hoop when standing on its hind legs.
• Was the most powerful land predator of the Ice Age.
• Compared to modern brown bears, it had much longer limbs and
was generally more slender.
• Name comes from its short, broad muzzle.
• Inhabited the open areas of Ice Age North America from steppe
tundra in the far north to the grasslands further south, from
Alaska to Mexico.
• A carnivore that likely ate bison, deer, and horse. Probably a
scavenger as well.
• Was adapted to ranging far and wide in search of food.
• A very powerful bite enabled it to crack open bones to reach the
marrow.
• Closest living relative is the spectacled bear.
• Adult male bears were about 20% bigger than the female.
• Presumably solitary, with the exception of mothers with cubs
and during the mating season.

The short-faced bear's size in comparison to
the modern day grizzly (front) and polar bear
(middle).
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Ice Age Mammals Today
There are many mammals that were alive in the Ice Age still living in
Arizona today. Here are three examples.

Bobcat (Felix rufus)
• Status – Threatened in some areas.
• Found throughout the Southwest and in almost all types of
habitats where water is available but favors rocky, brushy
hillsides on which to live or hunt.
• The bobcat has long legs and large paws. Large specimens can
weigh up to thirty pounds.
• Can kill animals as large as a deer.
• Subsists on a diet of rabbits, ground squirrels, mice, pocket
gophers and wood rats.
• The bobcat roams freely at night and often during the day.
• If a crevice or cave is not available, it will make its den in a
dense thicket of brush or choose a hollow in a log or a tree.
• Usually born in April or May, a normal bobcat litter consists of
two or three kittens, born blind and weighing four to eight
ounces.
• Kittens are taught hunting skills by their mother, and remain with
her until about nine or ten months old.
• Bobcats are solitary animals known to live as long as twenty-five
years.
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Ice Age Mammals Today
(Continued)

Coyote (Canis latrans)
• Status – Arizona’s premier predator, found throughout
Arizona. It is the state’s most familiar animal.
• Intelligent, adaptable, and highly social.
• Has pointed ears, a narrow nose, usually brown in color,
with a black-tipped tail.
• The head and body length of coyotes is about two and a
half to three feet with the tail adding another foot or so.
• Adult males are larger than females, averaging about
twenty-one and seventeen pounds in weight, respectively.
• Feed mainly on small mammals, but also eat carrion, bird
eggs, and vegetable material such as manzanita and juniper
berries. Has been known to eat pronghorn fawns, dead
fish, and insects. In urban areas, garbage, domestic cats
and small dogs are sometimes taken.
• Average litter size is about five pups.
• Home range may cover up to twelve square miles.

53 N Macdonald St
Mesa AZ 85201
480.644.5662

24

Ice Age Mammals Today
(Continued)

Long-Tailed Weasel (Mustela frenata)
• Status – Restricted in Arizona to high elevation wooded areas.
• Only species of weasel in Arizona, one of the few predators
continuously here since the Ice Age.
• Identified by its dark brown coat and orangish under parts.
• Range in length from eight to ten inches with the black-tipped
tail adding another four to six inches.
• Range in weight from seven to twelve ounces for males to three
to seven ounces for females.
• Voice is a high-pitched shriek.
• Weasels are voracious predators, taking cottontail rabbits, hares,
and rodents much larger than themselves. They also eat birds,
snakes, and lizards.
• Weasels breed in midsummer, and four to eight young are born
in the spring.
• Usually nest in old burrows or under rock piles and other debris.
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Early Humans

Australopithecus afaensis

Child

Peking Man

Taungs

Turkana Boy
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NAME______________________

ICE AGE MATH
Can you solve these really cool math problems?
1. A group of Saber Tooth Cats had a cold, difficult winter. Of
the 11 cats, 3 died. Luckily, 6 brand new cubs were born
that spring.
After the cubs were born, how many cats were in the
group?
2. An adult Giant Ground Sloth needs to eat 25 leaves to
survive. The mother sloth needs to give 11 leaves to each
of her 4 babies.
How many leaves must she collect to feed her family?
3. The Columbian Mammoth had a set of four teeth that was
replaced by new sets as the older teeth became worn. This
continued until the animal was about 60 years old, when
the animal could no longer eat and would die.
If a set of teeth lasted about 10 years, how many teeth
would the average mammoth have over its lifetime?
4. There was a small herd of 6 Western Camels happily grazing
on grass close to a river. A second herd came and joined
them. That made a total of 14 Western Camels.
How many were in the second herd?
5. A family of Giant Beavers needed to build a new dam. The
father beaver cut 256 sticks with his sharp teeth. The
mother beaver cut 242 sticks. Each of the 4 kits cut 50
sticks.
How many sticks did the Giant Beaver family cut
altogether?
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MAKE A FOSSIL
Stone Dough Mix
Supplies
“Stone” Dough Mix
½ cup of salt
1 cup of flour
well)
½ cup of cold brewed coffee
1 cup of used coffee grounds
Measuring cups
Measuring spoons
Mixing bowls

Fossils to Imprint
Twigs
Leaves (stiff bay leaves work
Seashells
Chicken bones
Plastic dinosaur models for
skin
textures or footprints

Procedures
1. Measure salt, flour, coffee, and grounds. Add each to mixing
bowl and stir together until well mixed.
2. Turn this dough out onto a large sheet of waxed paper and
knead it until smooth.
3. Break off a piece large enough for the imprint you want to
make, roll it into a ball, and use the heel of your hand to flatten
it out.
4. Press the object you wish to make an imprint of firmly into the
dough. You can use more than one object if you wish. Carefully
remove the objects to leave the prints behind. Let your fossil
dry overnight.
•

You can also use modeling clay, Play Dough or Model Magic
if you would prefer.
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RUBBER BONES/ BRITTLE BONES
This is a simple experiment to illustrate what happens to bones in different
circumstances.
RUBBER BONES:
This shows what happens to bones under acidic conditions (i.e. peat bogs)
when the acid leaches the calcium from the bones leaving cartilage.
Procedure:
Put clean small bones, such as chicken bones, in a glass jar filled with
vinegar. Check daily. In 3 to 5 days the bones should be completely
flexible.
You could also use an egg to demonstrate how the shell completely
dissolves leaving a rubber egg.
BRITTLE BONES
This shows what happens to bones under dry, exposed conditions. After
time all that remains is a very brittle or hard bone.
Procedure:
Weigh a clean chicken bone and record the weight. Put the bone in a
warm, dry place for several days. Weigh the bone at intervals. The bone
should lose about ½ of its weight over a period of one week. When dry the
bone should break easily.
IDEAS FOR DISCUSSIONS:
How are these bones different from a fossil?
Describe how a fossil is created.
Which of these would you expect to find in Arizona?
Why?

Activity courtesy of Yukon Beringia Interpretive Centre
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THE BIG CHILL
This is a simple demonstration experiment that will allow students to become
geologists for the day and predict what happens when glacial ice comes in
contact with the land. The experiment will show how glaciers capture and
transport rocks, gravel and sand.
Materials:
• Tray or box with low sides
• Sand
• Gravel
• Pebbles
• Block of ice, any size
Procedure:
1. Put a mixture of sand, gravel and small pebbles in the bottom of the
tray or box. The gravel and pebbles should protrude above the surface
of the sand.
2. Place the block of ice in the tray. Allow the ice to remain in place long
enough for the ice to melt a bit. This will make the pebble material
stick to the bottom of the ice.
3. Have students predict what they think will happen to the pebble
material under the box. (Sand and gravel will stick to the underside of
the ice.
4. Put the ice block back on the pebble tray and place the entire contents
and the tray in the freezer. Ask students to predict what will happen to
the contents of the tray after refreezing.
5. Remove the tray from the freezer. Observe that even larger pebbles
stick to the ice after refreezing.
6. Have students observe what happens when the ice mass is pushed over
the sand/gravel mixture in the tray.
7. Have students push the ice block and observe the simple striations
(channels or grooves) formed in the sand by the ice block.
Activity courtesy of Yukon Beringia Interpretive Center
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NAME______________

THE ANIMALS OF PARADISE

LOST

Notice as you walk through Paradise Lost that not all of the
animals and birds that lived in Arizona during the Pleistocene
became extinct at the end of the Ice Age. Some of the surviving
animals emigrated out of Arizona into the rest of North America or
into other parts of the world via the land bridges, and many
others can still be found in Arizona. See how many you can
identify and put in their correct column.

Extinct

Still in Arizona
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PARADISE LOST

AN ARIZONA STORY
Create a book about your favorite Paradise Lost animal.
1. Choose an animal from the exhibit.
2. Find out all you can about the animal from books, encyclopedias,
and the exhibit.
3. Start to prepare your book. Use construction paper and crayons,
markers, or colored pencils to make the pages of the book. Include
as many pictures as you like.
4. Here are some questions your book should answer:
What is the name of the animal?
What did the animal look like?
What did the animal eat?
How did the animal move?
Where did the animal live?
What enemies did the animal have?
What is the most unusual fact about the animal?
Is the animal extinct?
If it is, why do you think it became extinct?
5. In the last chapter of your book, explain what it would be like to
become your chosen animal. What changes would you make to
yourself?
6. When you have finished writing and illustrating your book a cover
and a title.
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ICE AGE ANIMAL REPORT PLANNER

Choose your favorite Ice Age animal and write a report about it.
Use this report planner to help you prepare.
Write three questions you would like to answer about your animal.
1._________________________________________________________
2._________________________________________________________
3._________________________________________________________
Write three possible sources; books, encyclopedia, websites.
1._________________________________________________________
2._________________________________________________________
3._________________________________________________________
Write notes and key words from your research.

What was the most interesting fact you learned about your animal?

One a separate page, draw a picture of your animal.
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Name ______________________________

Date _________________

The Ice Age and Today
Use this page to organize and plan your research.
Write down things that are the same or different about the Ice Age and Today.

Comparison Chart
The Ice Age and Today
The Same

Different
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Name __________________________________

Date _________________

Draw Your Favorite Paradise Lost Animal
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NAME___________________

PARADISE LOST SIMILES
TUSKER, The GILBERT
MAMMOTH

A simile is a comparison using “like” or “as”.
For example: The mammoth was as big as a house
Complete the similes below.
1. The mammoth was as big as a___________________.
2. The baby mammoth was as________as a__________.
3. The mammoth looked like a_____________________.
4. The tusks were as long as_______________________.
5. Its teeth look like_____________________________.
Now write some of your own.
1. ___________________________________________.
2. ___________________________________________.

3. _____________________________________.

53 N Macdonald St
Mesa AZ 85201
480.644.5662

37

Name ______________________

ALPHABETICAL PUZZLE
Cut and paste in alphabetical order to make a picture.

Fossil
Paleontologist
Land
Bridge
Stratigraphy
Geologic
Time
Extinction
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NAME_________________

PARADISE LOST

HIDDEN MESSAGES
Decode these Ice Age facts.
Decode the message by putting the correct letter in the spot where it
belongs. Choose letters from the word above the sentence. Each letter
in each word can be used only once.
Example:
MASTODONS

Saber Tooth Cat teeth could slice through tough meat and hide.
1. ICE AGE
___rizona ___n the Pleistocen___ was ___older and ___reen__r
than today.
2. SLOTH
___here were ___everal anima___s related t___ the Mammot___
that lived in the Pleistocene.
3. BONES
Dire W___lves w___re much ___igger tha___ modern dog___.
4. TUSKS
Shor___ Faced Bear___ had a very powerf___l bite that enabled it to
crac___ open bone___ to reach the marrow.
5. PINE
Learni___g about the ___leistocene ___s r___ally fun!
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NAME______________

ICE AGE CRAZY LETTER MIXUP
Can you unscramble these mixed-up words from the
Arizona Ice Age?
1. Man may have hunted this relative of elephants to
extinction.
(hmmatom)
2. These plants were very common in the Phoenix area
during the Ice Age.
(upjerin)
3. The word for when all of a kind of animal dies.
(intoxicnet)
4. The common name for the time of the mammoth.
(AcegIe) two words
5. The only living relative of the mammoth.
(thepanel)
6. This type of animal includes elephants, humans, and
dolphins.
(mslamam)
7. These meat eaters had large fang-like teeth.
(arborttocheats) three words
8. An Ice Age relative of the elephant.
(madasnot)
9. An Ice Age animal that is now common in Arizona.
(tcooye)
10. Many animals came into Arizona and others left Arizona
via this route.
(dagblderin)

53 N Macdonald St
Mesa AZ 85201
480.644.5662

40

NAME______________________________

ICE AGE POETRY
Write a poem on the lines below. Begin each line with a word that begins
with the letter on that line.

I______________________________________
C_________________________________________
E_________________________________________
A_________________________________________
G______________________________________
E_________________________________________
A_________________________________________
R_________________________________________
I_________________________________________
Z_________________________________________
O_________________________________________
N_________________________________________
A_________________________________________
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NAME__________________

ICE AGE DICTIONARY SKILLS
Use your dictionary to find the meanings of the following
Ice Age words.
artifacts ________________________________________________
paleontology ____________________________________________
prehistoric ______________________________________________
fossil __________________________________________________
extinct _________________________________________________
pleistocene _____________________________________________
emigrate _______________________________________________
glacier _________________________________________________
land bridge _____________________________________________
immigrant ______________________________________________
flora ___________________________________________________
fauna __________________________________________________
geologic time ____________________________________________
archaeology _____________________________________________
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Paradise Lost Story Starters
The story starters ideas listed below can be used for journal writing
or as the main idea for a longer, more detailed piece of writing.
1. If I found a mammoth skeleton I would………
2. It would be hard to take a mammoth to school because…………..
3. My parents wouldn’t let a Ground Sloth stay at our house because…………
4. The trouble with having a mastodon for a pet is……………………..
5. If I found a Short faced Bear that was hungry I would………………………
6. My favorite prehistoric animal is…………………….
7. I like to learn about prehistoric animals because……………………….
8. If I lived in Arizona at the time of Paradise Lost I would……………..
9. One day a Dire Wolf and a Short Faced Bear met ………………
10. Create an adventure for yourself and your favorite prehistoric animal.
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SURVIVAL IN THE PLEISTOCENE
The year is 2112 and you are an astronaut and a spaceship test pilot. You have been
selected to be the first human to try Informatronic’s brand new Space Warp
Transporter, a machine that promises to make spaceships obsolete, sending humans
across the galaxy in an instant.
You bravely enter the strange looking machine and brace yourself for whatever may
happen. “A short ten mile trip to the other side of the space station, nothing major,”
the inventor tells you. He turns on the machine and a whirring hum fills the air in the
laboratory. You feel a tingling over your whole body and everything goes black.
You open your eyes to find you are in a very strange place. It is much cooler than the
Arizona you know and there are some very odd creatures walking around. Huge
creatures that look a little like elephants but are much bigger. Gigantic bears, sloths,
camels and cats with teeth like sabers are everywhere you look. Clearly you are not on
the space station any longer.
As you continue to look around you realize you are back in the Ice Age and you are
looking at mammoths and mastodons, not elephants. You begin to recognize some of
the other animals, here’s a saber-toothed cat and over there is a glyptotherium. You
begin to suspect that something has gone very wrong with the test flight.
The Space Warp Transporter has transported you not across space but across time and
you are in what will become Phoenix, Arizona during the Pleistocene, about 15,000
years before you were even born! And because the trip was supposed to be very short,
you have no food, water, extra clothing, or space age tools to help you survive. An
adventure unlike any other you have experienced awaits you!
Write a short story about how you will survive in this strange world. What kind of
challenges will you face? How will you find food? Where will you live? Do you think
there are any other people around? If there are, will they help you or will they be
afraid of you? How would you communicate if you do meet them? What abilities or
skills do you think you will need to be able to survive? What will happen to you? Do
you think you will ever be able to return to your own time? How?
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PETROGLYPHS – ROCK PAINTINGS
Materials:
• A variety of large, flat-surfaced rocks
• Acrylic paint in earth tone colors – brown, red, yellow, orange
• Black acrylic paint or India ink
• Different size brushes
• Drawing paper and pencils, eraser
• Podge or white glue
Procedure:
1. Wash the surface of your rock and allow to dry.
2. Make a sketch of the design or shape you want to paint on your
rock on a piece of drawing paper.
3. Paint your design on the surface of the rock. The simpler the
drawing the more effective the finished rock painting will be. You
can copy a prehistoric design or create one of your own.
4. Use only one or two colors to paint your colors.
5. Outline the finished picture carefully with black acrylic paint or
India ink.
6. Allow paint to dry.
7. Cover entire painting with podge mixture. If you do have any
podge you can make your own by watering down white glue.
The podge will look cloudy when it is first applied. It dries clear.
Variation:
You may want to make your rock painting or a talisman or “lucky”
stone. Choose a symbol that means something to you personally. A
smaller stone that you could keep in your pocket would work best.

53 N Macdonald St
Mesa AZ 85201
480.644.5662

45

CAVE ART
Materials:
• Large brown paper bags
• Earth tone colored paints (liquid tempera, poster or acrylic)
• Paint brushes
• Pictures of cave art and cave art designs
Procedure:
1. Sketch a “cave art” design onto the brown paper bag. Try
to fill in as much of the space as you can.
2. Paint the design using only one or two colors. Look at cave
art examples for ideas.
3. Outline your completed picture with charcoal, black crayon,
or black paint.
Variations:
Instead of brown paper, paint your cave art pictures on the inside
of a large cardboard box (ie. television box, refrigerator box, etc.).
Instead of trying to imitate cave art designs and ideas, create
“modern” cave art pictures that reflect today’s art, today’s
objects, and your own personal interests and ideas.
Create your paints using plants, fruit, earth, and vegetables.
• Press strawberries, raspberries or cranberries through a
strainer for rich reds.
• Onionskins boiled in a little water will create orange.
• Grass and green leaves boiled in water will make green.
• Beetroot and red cabbage boiled in water will make
maroon.
• Earth or soil mixed with a bit of water will make brown
paint.
• Chalk mixed with white will create white.
You can make prehistoric paintbrushes using feathers, dried grass
or twigs. To create different brush thickness, flatten part of your
brush with a stone.
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Name _____________________________________
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PARADISE LOST ANSWER SHEET
Ice Age Math
1.
2.
3.
4.
5.

11-3 = 8+6 = 14 cats
11x4 = 44+25 = 69 leaves
60÷10 = 6x4=24 teeth
14-6 = 8 camels
4x50 = 200+256+242 = 698 sticks

Rubber Bones/Brittle Bones
While the bones that turned to “rubber” have been changed form their original
form, they are still bones and still have their organic material. Fossils are rocks,
the original organic material of the bone has been replaced with mineral.
The Animals of Paradise Lost
Here are some of the animals they will find in
Extinct
Still in Arizona
Mammoth
Coyote
Mastodon
Bobcat
Glyptotherium
Turkey
Giant Tortoise
Horse (see note below)
American Lion
Box Turtle
Giant Sloth
Weasel
Dire Wolf
Owl
Saber Tooth Cat
Rattlesnake
Short Faced Bear Grey Wolf
Bone Crushing Dog Pronghorn
Giant Otter
Duck
Giant Camel
Goose
Swan
Spotted Skunk
Elk
Quail
Raccoon
Ring Tail Cat
Otter

the exhibit.
Living elsewhere
Llama
Lion
Camel
Hyena
Sloth
Tapir
Bison

Note: The horse had emigrated out of North America by the end of the Ice Age
and was reintroduced back into North America by the Spaniards.
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NAME______________

ICE AGE CRAZY LETTER MIXUP
Can you unscramble these mixed-up words from the
Arizona Ice Age?
1. Man may have hunted this relative of elephants to extinction.
(Mammoth)
2. These plants were very common in the Phoenix area during the
Ice Age.
(Juniper)
3. The word for when all of a kind of animal dies.
(Extinction)
4. The common name for the time of the mammoth.
(Ice Age) two words
5. The only living relative of the mammoth.
(Elephant)
6. This type of animal includes elephants, humans, and dolphins.
(Mammals)
7. These meat eaters had large fang-like teeth.
(Saber Tooth Cats) three words
8. An Ice Age relative of the elephant.
(Mastodon)
9. An Ice Age animal that is now common in Arizona.
(Coyote)
10. Many animals came into Arizona and others left Arizona via t
this route.
(land bridge)
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NAME______________________

PARADISE LOST

HIDDEN MESSAGES
Decode these Ice Age facts.
Decode the message by putting the correct letter in the spot where it
belongs. Choose letters from the word above the sentence. Each letter in
each word can be used only once.
Example:
MASTODONS

Saber TOoth CAt teeth cOuld Slice through Tough Meat anD hiDe.
1. ICE AGE

Arizona In the PleistocenE was Colder and Greener
than today.
2. SLOTH

There were Several animaL s related tO the MammotH
that lived in the Pleistocene.
3. BONES
Dire WO lves wEre much Bigger thaN modern dogS.
4. TUSKS
ShorT Faced BearS had a very powerfUl bite that enabled it
to cracK open boneS to reach the marrow.
5. PINE
LearniNg about the Pleistocene Is rE ally fun!
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