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INTRODUCTION

In 2002, a Desert tortoise educational
program was developed by Nevada BLM
personnel and volunteers to be taught in
the classrooms of Southern Nevada. After
much deliberation, with input from
members of the Clark County Public
Information and Education Committee,
what evolved was a set of interactive
elementary and secondary school lessons
which compliment the already existing
Emergence Contest that is sponsored each
year by Clark County, Nevada.
Contestants “guess” when Mojave Max, a
60 year old Desert tortoise that resides at
Red Rock Canyon NCA, will emerge from
his winter sleep. Thousands of students
over the years have researched Desert
tortoise adaptations in hopes of being the
student and class to win this exciting
contest. Max even has his own website,
www.mojavemax.com, where teachers
and students do research, find interactive
lessons and make scientific guesses as to
his emergence date and time.

The Contest and lessons originated to raise
awareness in the community of the status
of the wild Desert tortoise which is listed

as a threatened species by the United
States Fish and Wildlife Service. In

cooperation with many federal agencies
and other concerned partners, the Clark
County Desert Conservation Program and
the Desert Managers Group of Southern
California have developed plans that help
protect this native species and its habitat.

Both the contest and the interactive
lessons, through Mojave Max, draw
attention to the seasons of the Mojave
Desert and the responses and adaptations
of desert wildlife to this unique ecosystem.

As the years have passed the lessons have
been modified and revised. Many staff and
volunteer interns have been trained on
how to instruct in the classroom using a
teaching kit complete with posters,
puppets, freeze-dried tortoises, and
interactive lessons. Colorful Power Point
presentations with video clips have been
developed to accompany both the
Assembly and Classroom lessons. In
addition this Teacher Handbook has been
developed so teachers now have a resource
that will allow them to teach in depth
about the Desert tortoise and the threats to
the Mojave Desert ecosystem.

Using tools such as the traveling kit and
the interactive Power Point program,
teachers will be able to provide more
effective lessons concerning threatened
species such as the Desert tortoise.
Students will be more proactive in their
search for knowledge of the desert, its
exceptional creatures, and their
responsibility to “respect, protect, and
enjoy our desert!”
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DESERT TORTOISE BACKGROUND INFORMATION

VOCABULARY

Adaptation - a physical or
behavioral trait of an animal or plant
that helps it survive in its
environment.

Biome — broad term describing an
environment that has a characteristic
collection of plants and animals.

Brumation — the winter dormancy
or torpid state that reptiles enter to
escape the cold of winter.

Burrow - a hole in the ground made
by an animal.

Carapace - the back of the tortoise
shell.

Gular Horn - an extension of the
plastron used (in males) for fighting.

Habitat — a place where a plant or
an animal lives in nature.

Herbivore — an animal that eats
only plants.

Hibernation — a deep sleep that
some birds and mammals enter to
escape the cold of winter.

Predator — an animal that hunts and
eats another animal.

Prey — an animal that is hunted and
eaten by another animal.

Reptile — a cold-blooded, air-
breathing vertebrate characterized
by a bony skeleton and a body
usually covered by scales or bony
plates.

Scute - external, horny plate
overlaying the bony covering found
on the carapace (back) and plastron
(underside) of the Desert tortoise
shell.

and
the

Stewardship — careful
responsible behavior toward
environment.

Threatened Species a species that
is likely to become endangered if
present trends continue.

GROWTH OF THE
LAS VEGAS VALLEY

The population growth of the Las
Vegas Valley has resulted in
increased development, more road
construction, off-road vehicle travel,



and the dumping of trash in the
surrounding desert. Humans are
largely responsible for the loss and
degradation of desert tortoise habitat
in the Mojave Desert and the reason
the tortoise in now under federal
protection.

Red Rock Canyon, an area west of
the valley, is home to Mojave Max,
an approximately 65 year-old male
tortoise. He is the representative for
all threatened desert tortoises who
live in the wild in the Mojave
Desert. It is important to manage
Red Rock Canyon and other
protected lands and realize how each
person’s actions impact the desert
tortoise.

Red Rock Canyon National

Conservation Area and areas like it
represent some of the best
geological, archaeological, and
biological resources found in the
Mojave Desert. The area provides
scenic and recreational opportunities
for hundreds of people each day and
Is a safe haven for wild plants and
animals of the Mojave Desert. It is

protected by legislation passed in
1970 that set this 200,000-acre
habitat aside as a natural setting for
present and future generations to
enjoy. The actions taken today by
people who frequent this

conservation area affect not only the
plants and animals that live here but
also future visitors to southern

Nevada and the Southwest.

Mojave Max Program Partners

Clark County has partnered with the
Red Rock Canyon Interpretive
Association, the Clark County

School District, and the federal
agencies who manage the natural
habitat that surrounds Las Vegas
(including the United States Fish
and Wildlife Service, Bureau of

Land Management, National Park
Service, and the U.S. Forest Service)
to bring a desert tortoise program to
local teachers and students. The
Multiple Species Habitat

Conservation Plan and its Public
Information Education committee

sponsor the Mojave Max Emergence
Contest and continuing education
classes in the local schools.

MOJAVE DESERT

Mojave Desert weather can be
described as hot, dry, and windy.
Temperatures range from over 120°
Fahrenheit in the summer to below
freezing in the winter. The hottest
temperature ever recorded in the
western hemisphere, 134.6° F,
occurred within the Mojave Desert.

The average yearly rainfall measures
only four to six inches and almost
all of it is during the winter. At Red
Rock Canyon, precipitation is close
to 10 inches due to the snowfall in
the winter months.



The Mojave Desert is known as a
“rain shadow desert.” The Sierra
Nevada mountain range separates
the Mojave Desert from the coastal
lands of California. When moisture-
filled clouds develop off the coast
and blow ashore, they travel across
the state and encounter this massive
mountain range, as well as a number
of smaller ranges stretching across
Eastern California. As the clouds
begin to gain elevation, the air cools,
the water condenses, and the clouds
drop their moisture in the form of
rain or snow. By the time these
clouds have moved inland to the Las
Vegas Valley, there is little moisture
left in the air to distribute over
Southern Nevada. We are in the
“rain shadow” of the mountains.

The harsh conditions found in
deserts make them difficult places to
survive. All desert wildlife must

have adaptations for dealing with
extreme temperatures, drought, and
scarce food availability.

Plants  survive the  drought

conditions of deserts by being either
“drought avoiders” or “drought

tolerators.” Drought avoiders have
adaptations that prevent them from
losing too much water. Examples of
drought avoiders are annual plants,
which escape periods of drought as
seeds, cactuses, which have the
ability to store water to keep from

drying out, and drought deciduous

plants, which lose their leaves when
it gets too dry.

Other plants are considered “drought
tolerators,” because they simply
tolerate being dry. Their specialized
chemistry allows them to function at
water levels much lower than those
tolerated by other kinds of plants.
The most common drought tolerator
is the Creosote Bush, which gives
the desert air its distinctive aroma
during rainstorms.

Desert animals must cope with the
conditions of high heat, scarce
water, and scarce food. There are
several strategies for keeping cool in
the desert. One is to be light-

colored, since light colors absorb
less heat than dark colors. Many
desert animals also have a nocturnal
lifestyle to avoid heat, at least

during the summer months. Another
common strategy is to make use of
burrows, since temperatures below
ground are much cooler than those
aboveground, even on the hottest
days. Panting also helps some
animals cool off, although since it

requires water, it is a strategy that
must be used carefully. Finally,

desert animals tend to have long
appendages, which help carry heat
away from their bodies.

Like plants, desert animals must
have the ability to find and / or store
water. Animals with the ability to

travel long distances, like birds or



Bighorn Sheep, can travel as far as
they need to for water. Animals

without this ability, like insects and

small mammals, must -carefully

conserve water. Many have a water-
proof covering to prevent water loss.
Others have the ability to store water
in various places (e.g. under the skin
or in their bladders.) Others can
even produce their own water from
the food they eat, like Kangaroo

Rats. Finally, just like plants, there

are some animals that can simply
tolerate losing a large percentage of
their water without ill effect.

A third challenge for desert animals
is that there is little food available.
For this reason, many desert animals
are cold-blooded (like insects and
reptiles), which means they require
much less food than warm-blooded

animals. Small animals are also
common in deserts, since they
require less food than larger
animals. Many animals also have

the ability to store energy, which
allows them to take advantage of
food when it is available for use
when it is scarce.

Although deserts have a reputation
for being lifeless places, they are
actually filled with  wildlife.
Equipped with special adaptations
that allow them to survive the
conditions found in deserts, they
thrive in this unique ecosystem.

DESERT TORTOISE -
GENERAL BACKGROUND

Tortoises are a type of reptile. Other
reptiles include lizards and snakes.
Reptiles have scaly skin, are cold
blooded, and most lay eggs. The
desert tortoise has a basic skeleton
with an attached shell that covers its
back and underside for protection.

Cold-blooded (or “ectothermic”)
animals like the desert tortoise
depend on heat from outside their
bodies (unlike mammals and birds
that generate their own heat), so
they must rely on an external energy
source (the sun) to keep them warm
to survive. When you see a reptile
basking in the sun it is not trying to
get a suntan but warming its body.
The tortoise is most “comfortable”
when its body temperature is
between approximately 85° and 95°
Fahrenheit.

Is a tortoise a turtle? Yes, but not all
turtles are tortoises. When we think
of turtles, the first thing that comes
to mind is a turtle spending its time
sun bathing next to a pond. But,
there aren't many ponds in the
desert and the tortoise doesn’t know
how to swim. The tortoise is a land
dwelling turtle and only goes to the
water to drink. The desert tortoise is
not green like so many cartoons
depict turtles, but varies in colors
ranging from light tan to yellow-



brown to blackish — all of which can
blend in to the desert environment.

LIFE CYCLE

A desert tortoise’s life begins when
its mother uses her hind legs to dig a
hole in the ground and lays between
four and eight eggs. An eqgg is
approximately the size of a ping-
pong ball. Over the course of two to
four months the tortoise grows and
matures inside the egg. The size of
a silver dollar, baby tortoises — also
known as hatchlings — hatch from
the egg approximately 80-120 days
after being laid. Once tortoises
emerge from their shells in late
summer they are independent and
live solitary lives except during
mating season.

The female tortoise does not have a
maternal instinct — she is long gone
and does not protect the tortoise.

Baby tortoises are less than two
inches long when they hatch and are
very vulnerable because of their soft
shells. Pliable for the first five years
of life, the shell has very little bone
formed under the scutes as yet. This
flexibility allows the shell to grow
and fit into the circular shape of the
egg, but it leaves the hatchling
vulnerable to predation by ravens,
coyotes, bobcats, and badgers.

Maturity does not occur until around
age fifteen or older in the wild. Only
approximately one out of every one
hundred hatchlings survives to reach
maturity.

If it does make it to maturity, a
tortoise may live to be 60 to 80
years old in the wild.

ADAPTATIONS

The desert tortoise has made the
Mojave Desert its home for
thousands of years. How is a desert
tortoise able to survive such harsh
conditions? This animal has
developedphysical and behavioral
traits that enable it to occupy the
desert in numerous ways, some of
which are:

hard shells, strong nails, and

powerful front legs that allow

them to dig underground
burrows
brumation in the winter
months
aestivation in the extreme

heat of the summer season
conservation of water over
long periods of time by
retention in its bladder

Physical Traits
The desert tortoise’s forelegs, with

their strong ligaments, give them an
advantage when digging the burrows



that are critical to their survival.

The forelegs are scaly, muscular and
flattened with thick, long toenails

acting as tiny shovels for digging.

The scales help reduce injury.
Strong hind legs with their long

nails facilitate the tortoise in digging

nests in the dry, sandy soil.

All tortoises have shells. The desert
tortoise has a characteristic dome-
shaped shell that ranges in color
from yellowish-brown to brownish-
gray to nearly black. The shell has
three basic parts: the plastron on the
underside, the carapace covering the
back with thirteen large scutes
arranged in a pattern on the top, and
the bony bridges that connect the
plastron and carapace. Smaller
scutes rim the perimeter of the
carapace.

Both the male and female have a
gular horn located on the front of the

plastron. The horn is longer in the

male and often upturned. Males use
these in fighting with other males

throughout the year and many times
can flip the other male on its back.

The opponent attempts to stand as
high as possible to prevent this from
happening.

Seasonal Behavioral Traits
A tortoise can function between the

temperatures of approximately 68 -
95° F. When temperatures are

outside this range, tortoises survive
by retreating to their burrows.

Brumation

In the fall, temperatures begin to
drop in the Mojave Desert. One way
to escape the cool temperatures and
to survive the winter with little or no
food is to brumate. The desert
tortoise typically enters long
underground burrows which can be
more than 10 feet long. The burrow
channel can conform to the shape
and girth of the tortoise and may not
even be wide enough for the tortoise
to turn around except at the very
end. This snugness is efficient for
temperature regulation and helps
maintain a slightly higher humidity
in the burrow. During the dormant
time, several tortoises may occupy
the same burrow.

While brumating, the tortoise is in a
period of inactivity. The body

slowly loses heat and stabilizes to
the air temperature found in the
burrow, about 40-60° F. All body

processes are slowed including the
heart rate and respiration rate.
Tortoises are not “asleep” like a
hibernating animal, but their body
metabolism does slow significantly
as they wait for warm weather to
return.

Emergence

It is impossible to predict exactly
when the tortoise will come out of
its burrow in the spring. There are



three factors that tell the tortoise to
emerge. The outside temperature is
the first factor. Since tortoises are
reptiles, they respond quite quickly
to temperature change. As winter
retreats, the sun’s rays become more
direct, the ground begins to heat
gradually and eventually the warmth
reaches the depth of the burrow. As
the weather gets warmer so do their
bodies, and eventually they leave
their burrows. The amount of
daylight each day is another factor.
As spring approaches, each day gets
longer. The third and most important
factor is the tortoise’s internal clock.
It seems that sometimes tortoises
have an unexplained behavior or
“instinct,” regardless of the
temperature or amount of daylight,
to just emerge one day.

Aestivation

Burrows also provide protection

from the intense heat of the desert.
The ground in the Mojave Desert

can reach up to 140° F and since the
tortoise cannot control its internal

temperature it must find ways to

keep from overheating. A tortoise

might only be active above ground

in the early morning and late

afternoon or evening. The rest of the
day a tortoise will retreat to the

burrow. During aestivation, the

tortoise is underground during the
hottest and driest part of the season.
They may squeak or be aroused by
touch when aestivating and their
respiratory movements are more

apparent than while brumating.
Preventing death from overheating
Is at the root of much of tortoise
behavior.

HABITAT NEEDS
Water

Tortoises can go long periods of
time without taking in water. A
tortoise’s bladder is capable of
storing over a cup of water, to be
reabsorbed by the body as needed.
They typically void only when they
are drinking.

Much of the water intake comes
from moisture in the grasses and
wildflowers they consume in the
spring. Tortoises will also drink
from rain puddles, even constructing
their own puddles by scraping
shallow depressions in the soil to
catch rain. A third source of water
Is the metabolic water from the
breakdown of stored fat over time.

Years of successive “drought” are
not uncommon. Sometimes in a
given year the rainfall completely
misses part of the tortoise
population because of localized
showers that occur over the desert.
While tortoises can go long periods
of time without taking in water, they
cannot tolerate the consumption of
salty foods or plants, as they do not
have the compensating mechanisms



to excrete excess sodium as
mammals do. Their urine can
become very concentrated and
potassium-laden. When the urine
has become as concentrated as the
tortoise’s blood, the water will no
longer pass from the bladder into the
system. They are able to produce
both uric-acid and urea, however.

A wild tortoise will void its bladder
when startled or picked up.
Although the tortoise can withstand
considerable dehydration, to replace
this water requires additional rainfall
and / or moist food. This may not be
available. Therefore, it is important
NOT to disturb a wild tortoise
UNLESS it is in imminent, life-
threatening danger.

Food

The tortoise has a horny beak for a
mouth and no teeth. These
herbivores eat grasses, blossoms,
and succulent cactus flesh. Their
metabolism allows them to go
months without eating and drinking.
They derive almost all of their water
from consuming plants. As the
spring plants dry out, the tortoise
will eat some of the drying shrubs,
flowers and grasses. Tortoises will
eat the plants that are readily
available but they have foods that
they prefer, such as Globemallow,
Desert Willow, and Prickly Pear
fruits. As weeds become more
widespread tortoises may lose native

forage. This invasion may also lead
to an increase in the frequency of
fires as many non-native plants,

such as Sahara Mustard and Red
Brome, create dense patches of
vegetation not normally found in a

desert environment.

Shelter

Tortoises dig numerous burrows,
some of which are shallow and
others that extend ten feet or more.
The incline may vary anywhere
between 4 and 40 degrees. Burrows
typically have a characteristic,
moon-shaped entrance.

Tortoises also live on the rocky
slopes of hills and mountains. They
will dig their burrows under large
boulders and outcrops in contact
with the soil.

Temperature regulation is the main
function of a burrow. Although
temperatures range greatly within
the burrow throughout the year it
still acts as a temperature buffer
against the extreme above ground
temperatures overhead. In summer
the protection provided by being
under the surface prevents continued
heating of the body to lethal
temperatures. Tortoises use burrows
to prevent freezing during the
dormant season as well.

The tortoise can have a dozen or
more burrows scattered throughout



its home range. It can easily escape
the heat of the day by finding and
entering these burrows.

Space

The home range for a given tortoise
may range between 2.6 acres for a
juvenile to over a square mile for an

adult. They require this to meet their

needs for food, protection, and

reproduction. Generally juveniles

have smaller ranges than adults and
adult females have smaller ranges
than adult males.

Tortoises seem to have a good sense
of direction and use local landmarks
to find drinking sites, mineral licks,
and food sources. It is important for
a tortoise to remember where these
things are for its survival.

The undisturbed desert habitats
around the Valley reflect the natural
desert biome with its related plants
and animals adapted to living in
such a harsh environment.

FOOD CHAIN

The tortoise is an important part of
the desert food chain. As the desert
tortoise is grazing contentedly, it is
stalked by predators such as the
coyote, fox and raven. These
animals prey on the tortoise,
especially the small hatchling. The
raven hunts for the vulnerable

hatchlings and young tortoises with

the soft shell that is easily pecked
apart. The coyote will occasionally

attack and eat parts of the

extremities and clean out the inside
of an unbroken shell. When small

mammals such as rabbits and
rodents are in short supply the
tortoise becomes even more in
demand as a prey item. As

development has reached the
furthest edges of the valley, in

recent years domestic and feral dogs
have attacked wild Desert tortoises
and have contributed to the loss of
this threatened species.

THE FUTURE

Although it does not need as much
acreage to survive as some of the
larger animals found in the Mojave
Desert, the desert tortoise is an
umbrella species for the Mojave
Desert ecosystem. Umbrella species
have large home ranges, small
population densities, and narrow
habitat requirements. Protection of
the habitat of the tortoise protects
the habitat of many other species.

Despite their ability to survive the
harsh conditions of the Mojave
Desert, desert tortoise populations
are in decline. Habitat loss and
degradation, collection and
vandalism by people, increased
predation by ravens attracted by
garbage dumps, and a fatal



respiratory disease likely spread by
released pet tortoises have all taken
their toll. The fact that reproductive

maturity takes many years,

combined with the fact that most

hatchlings do not survive to

adulthood, means that recovery of
tortoise populations is slow.

Because we share the Mojave Desert
with many native species, our
actions have a direct impact on their
survival. By taking simple actions
like leaving wild tortoise’s alone,
disposing of trash properly, staying
on roads and trails, and never
releasing pet tortoises in the wild,
we can all participate in the recovery
of this incredible species.
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BODY OF KNOWLEDGE QUIZ

Explain why the Federal Agencies and
Clark County are sponsoring this program.

List three weather conditions found in the
Mojave Desert.

1.
2.
3.
Name at least four parts of a tortoise shell.
1.
2.
3.
4.

List the temperature range for a tortoise to
survive comfortably above ground.

Describe the life cycle of a desert tortoise.
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What are three factors that cause the desert
tortoise to emerge in the spring?

1.
2.
3.

Name three adaptations of the desert
tortoise.

1.
2.
3.
Name three threats to the desert tortoise.
1.
2.
3.

What is the appropriate action to take if
you discover a desert tortoise . . .

in a neighborhood?

in a busy street through a desert area?

in the wild?
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BODY OF KNOWLEDGE QUIZ - ANSWERS

Explain why the Federal Agencies and Describe the life cycle of a desert
Clark County are sponsoring this tortoise.
program.
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List three weather conditions found in
the Mojave Desert.
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What is the scientific term for the
dormant state some reptiles enter in
winter?

%

What are three factors that cause the
desert tortoise to emerge in the spring?

/2 3

Name three adaptations of the desert
tortoise.
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Name three threats to the desert
tortoise.
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What is the appropriate action to take if
you discover a desert tortoise . . .
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in a neighborhood?
4 /I &

in a busy street through a desert area?
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in the wild?
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LESSON 1: MOJAVE DESERT WEATHER

SUBJECT

Mojave Desert Weather

THEME

Desert tortoises, like all Mojave
Desert animals, face the challenge of
surviving in ahot, dry, and windy
environment.

OBJECTIVES

Students will describe the weather in
the Mojave Desert.

Students will state how temperature
affects the desert tortoise.

Students will identify at least two
weather conditions that the desert
tortoise has adapted to in the desert.

Students will write at least one new

vocabulary word correctly in a
sentence.
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NEVADA STATE SCIENCE
STANDARDS

Earth and Space Science

E.5.ATE5L.A2 ESAS

Life Science

L.5.B: L.5.B.1*, L.5.B.2*
L.5.C: L.5.C.2%, L.5.C.4, L.5.C.5*

* = CCDS Power Standard

MATERIALS

Paper and pencil

Whiteboard

Mojave Max Classroom PowerPoint
Presentation (optional)

VOCABULARY

Adaptation — a physical or
behavioral trait of an animal or
plant that helps it survive in its
environment.

Brumation - the winter
dormancy or torpid state that
reptiles enter to escape the cold
of winter.

Burrow - a hole in the ground
made by an animal.

Hibernation — a deep sleep that
some birds and mammals enter to
escape the cold of winter.



Reptile — a cold-blooded, air-
breathing vertebrate with a bony
skeleton and a body usually
covered by scales or bony plates.
Thermometer — an instrument
used to measure temperature.

ACTIVITY
Group Weather Discussion

Have students get into small groups.
Have each group discuss with each
other the kind of weather they have
experienced while living in the
Mojave Desert. Compile a list of
their ideas on the board. What do
they remember most about the
summer?  Since sometimes they
wear light jackets, can it also be cold
or cool?

Show the students a map of the
United States and southern Nevada.
Ask students why there is little rain.
Point out all the mountains the
clouds have to climb over to reach
the Mojave Desert. Explain that
clouds are heavy when filled with
moisture. As they climb in elevation
they release rain/snow to lighten the
load.

Remember that each animal in the
Mojave Desert must adjust to
survive in these harsh conditions.
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EVALUATION

Have students list what they have
learned about the weather in the
Mojave Desert. Have students draw
a picture of the weather and write a
sentence describing the weather in
the picture.



Mojave Max Education Program

LESSON 2: LIFE CYCLE OF THE DESERT TORTOISE

SUBJECT

Life Cycle of the Desert Tortoise

THEME

As desert tortoises grow, they pass
through a series of developmental
stages called a life cycle.

OBJECTIVES

Students will describe the life cycle
of the Desert tortoise.

Students will identify at least two
adaptations of the desert tortoise that
enable the reptile to survive in desert
conditions.

NEVADA STATE SCIENCE
STANDARDS

Life Science

L.5.A:L5A1,L5A2 L5A3*
L.5.B: L.5.B.1*, L.5.B.2*

L.5.C: L.5.C.1, L.5.C.2%, L.5.C.3%,
L.5.C.4, L.5.C.5*

* = CCDS Power Standard
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MATERIALS

Ping Pong Ball

Small tortoise puppet

Round plastic egg / plastic container
Freeze-dried Desert tortoises
(optional)

Mojave Max Classroom PowerPoint
Presentation (optional)

VOCABULARY

Adaptation — a physical or
behavioral trait of an animal or
plant that helps it survive in its
environment.

Brumation - the winter
dormancy or torpid state that
reptiles enter to escape the cold
of winter.

Burrow - a hole in the ground
made by an animal.

Carapace — the back of the
tortoise shell.

Habitat — a place where a plant
or an animal lives in nature.
Hatchling — a baby desert
tortoise.

Plastron — the underside of the
tortoise shell.

Reptile — a cold-blooded, air-
breathing vertebrate



characterized by a bony skeleton
and a body usually covered by
scales or bony plates.

Scute - external, horny plates
overlaying the bony covering
found on the carapace (back) and
plastron (underside) of the desert
tortoise shell.

ACTIVITY
Life Cycle Discussion

1. Using the Desert tortoise puppet
explain to students that Mojave
Max’s life began when his mother
used her hind legs to dig a hole
(nest) in the ground and lay several
eggs (4 - 8) during the spring.

2. Mojave Max’s egg was only the
size of a ping-pong ball (show ping-
pong ball). Two to four months
went by and Mojave grew big and
strong inside his egg. Finally, Max
was ready to face the outside world
in late summer.

3. Slowly open round plastic
container and pull out small puppet.
The size of a silver dollar, Max had
to be careful since his shell was still
soft (like a baby's head after birth)
and his mother was not around to
protect him.

4. Askthe students - How can a
tortoise fit inside of a small, round
shell? Explain how the hatchling
folds into the egg. Because of the
soft flexibility of the shell, it can
grow and fit into a circular shape.
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The shell begins to harden once the
hatchling emerges from the egg.

5. Discuss how a hatchling digs its
own burrow to provide protection
from predators and temperature
extremes.

6. Discuss the dangers of having a
soft shell for first 5 years. A soft-
shelled tortoise makes a great lunch
for ravens, coyotes, bobcats, and
badgers. Eventually, the soft shell
hardens as more and more bone is
formed underneath the scutes, and
the shell becomes a defense against
predators.

7. Discuss the food of a tortoise -
plants, flowers, and desert grasses.
8. Hatchlings grow up and become
juveniles and then adults (show
students the freeze-dried hatchling,
juvenile, and adult Desert tortoise, if
available). Generally, only one to
five of every 100 hatchlings survive
to be an adult. Tortoises live to be
60-80 years old.

EVALUATION

Have the student draw a storyboard
of the desert tortoise cycle of life.

Have students compare and contrast
the desert tortoise’s life cycle with
some other animals (e.g. a butterfly,
a frog, a person).



Mojave Max Education Program

LESSON 3: BECOME A TORTOISE

SUBJECT

Physical Adaptations of the Desert
tortoise

THEME

Each of the tortoise’s parts has a
special function that helps it survive.
OBJECTIVES

Students will identify at least two
adaptations of the desert tortoise that
enable the reptile to survive in desert

conditions.

Students will name/identify the parts
of the desert tortoise shell.

Student will identify why feet / nails

are important.

NEVADA STATE SCIENCE
STANDARDS

Life Science

L.5.B: L.5.B.1*
L.5.C:L.5.C.2% L.5.C.5*

* = CCDS Power Standard
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MATERIALS

Large aluminum pan, size used for
cooking turkey (“carapace”)

Pattern for 13 carapace scutes
(Paint tortoise shell brown with 13
scutes on back)

Cookie sheet (“plastron”)

Two cloth straps to hold shell
together when draped over students
shoulders

Reptile-like gloves (“front legs”)
Animal slippers with nails (*hind
legs”)

Salad tong (“gular horn”)

Mojave Max Classroom PowerPoint
Presentation (optional)

VOCABULARY

Adaptation - a physical or
behavioral feature or trait of an
animal or plant that helps it
survive in its environment.
Burrow - a hole in the ground
made by an animal.

Carapace - the back of the
tortoise shell.

Plastron - the underside of the
tortoise shell.

Reptile - a cold-blooded, air-
breathing vertebrate



characterized by a bony skeleton
and a body usually covered by
scales or bony plates.

Scute - external, horny plates
overlaying the bony covering
found on the carapace (back) and
plastron (underside) of the Desert
tortoise shell.

ACTIVITIES
Become a Tortoise

1. Ask for a volunteer to come up
and become the tortoise.

2. Begin with the shell, (large
decorated aluminum pans) by
placing the flat side (plastron) in
front and round pan (carapace) on
the back of the student. What is an
advantage or disadvantage of a shell
to the desert tortoise?

3. Discuss the shape of each part,
number of large scutes on the
carapace, and the color of the shell.
4. To distinguish between males
and females you have to look at the
plastron. Females will have flat
plastrons and males will have a
concave (or dish-shaped) plastron.

5. Add the gular horn to the top of
the plastron under the chin. Explain
that the female has a short horn and
the male has a long horn.

6. Next, place the custom gloves on
the student. Ask the students how
the tortoise’'s flat scales on the
forelegs might function?  What
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would the tortoise use the large nails
for?

7. Next, place the slippers on the
student. Compare and contrast the
different uses of the legs and nails,
such as digging burrows or nests. If
time allows, you could ask the
student to move like a tortoise
SLOWLY.

8. Explain that most of the external
differences between the male and
female do not develop until they
reach the teen years — just like the
students.

9. Have select students place
magnetic vocabulary words on
appropriate parts of tortoise costume
as they are being discussed.

EVALUATION

Questions student should be able to
answer at the end of the lesson:

What are the different parts of a
desert tortoise’s shell?

How does having a shell help desert
tortoises?

Why is the gular horn longer on the
male tortoise?

How do tortoises use their large legs
and nails?

What can students do to protect the
habitat of the desert tortoise?



Mojave Max Education Program

LESSON 4: TINFOIL TORTOISES

SUBJECT

Desert Tortoises and Temperature
Control

THEME

Desert tortoises use their burrows to
stay just the right temperature.

OBJECTIVES

Students  will observe  how
temperature affects the desert
tortoise.

Students will identify at least two
adaptations of the desert tortoise that
enable the reptile to survive in desert
conditions.

NEVADA STATE SCIENCE
STANDARDS

Nature of Science

N.5.A:N.5.A.1, N.5.A.2, N.5.A.3

Life Science

L.5.B: L.5.B.1*, L.5.B.2*
L.5.C: L.5.C.2% L.5.C.3*% L.5.C4,
L.5.C.5*

* = CCDS Power Standard
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MATERIALS

Five tinfoil pie plates

Brown construction paper

Pattern for head, legs, tail of tortoise
Small temperature gauges (can use
gauges in FOSS kits)

Two large laminated thermometers

VOCABULARY

Adaptation — a physical or
behavioral trait of an animal or
plant that helps it survive in its
environment.

Brumation - the winter
dormancy or torpid state that
reptiles enter to escape the cold
of winter.

Burrow - a hole in the ground
made by an animal.

Habitat — a place where a plant
or an animal lives in nature.
Hibernation — a deep sleep that
some birds and mammals enter to
escape the cold of winter.

Reptile — a cold-blooded, air-
breathing vertebrate
characterized by a bony skeleton
and a body usually covered by
scales or bony plates.

ACTIVITIES



Tinfoil Tortoises

1. The activity should be done in a
relatively quiet area outdoors, so
take the students to a corner of the
schoolyard away from students at
recess.

2. Split the class into five groups
and give each group a tinfoil
tortoise.

3. Briefly explain to students their
tinfoil tortoise represents how a real
tortoise is affected by temperature.

4. Direct the students to five
different locations where each tinfoil
tortoise will be placed, such as a
grassy area in the shade, blacktop,
on top of a piece of playground
equipment, and a sunny, grassy area.
5. Give the groups two minutes to
find the best place to put their
tortoises in the area you have
selected for them. Select boundaries
for the students to work in so you
are able to control the group.

6. At the end of the two minutes,
have them gather back at the
meeting place for a 10 minute
discussion.

7. Discuss what makes a reptile a
“reptile” and how the desert tortoise
is able to survive in the Mojave
Desert (burrows, brumation, and
aestivation).

8. What would happen if the
tortoise gets too hot or cold?

9. Allow the tinfoil tortoises to sit at
least 10 minutes to warm up.

10. Have one person from each
group retrieve their tinfoil tortoise.
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While you are waiting, name off
each area the tortoises are located
and have the students raise their
hands if they think that area will
have the hottest tortoise. Feel each
of the tortoises and rate them from
hottest to coolest. If the weather is
too cold for the tinfoil to warm then
refer to the temperature gauges
attached to the tinfoil tortoises for
comparison.

11. Ask students why certain
tortoises were hotter than others.
Did it have to do with the area they
were in? The type of surface they
were placed on? You should be able
to correlate between the
temperatures of the tortoise with the
area it was placed in (blacktop
tortoise should be the hottest while
the shade tortoise should be the
coolest).

12. Are there other conditions
besides temperature that might cause
a tortoise to aestivate? Discuss type
and condition of forage/plants, water
availability, and physiological /
health status of the tortoise.

EVALUATION

Have students draw a thermometer
labeled with degrees in both

Fahrenheit and Celsius, then shade
in the correct temperature ranges for
a tortoise depending on the time of
day and season.



Mojave Max Education Program

LESSON 5: NATIVE AMERICAN STORY

SUBJECT
Desert Tortoise Survival in Winter
THEME

Native Americans also observed
how tortoises were adapted to their
environment, and they shared stories
to explain their observations.

OBJECTIVES

Students will listen and share a story
of desert tortoise adaptation.

Students  will understand the
meaning of a Native American
legend.

Student will define words within
context.

NEVADA STATE SCIENCE
STANDARDS

Nature of Science

N.5.A:N.5.A.1, N.5.A.2, N.5.A.3

Life Science

L.5.B: L.5.B.1*, L.5.B.2*
L.5.C: L.5.C.2% L.5.C.3*% L.5.C.5*

* = CCDS Power Standard
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MATERIALS

Small tortoise puppet

A pencil or small stick

“How Tortoise Flew South For the
Winter” Native American Story
Mojave Max Classroom PowerPoint
Presentation (optional)

VOCABULARY

Adaptation — a physical or
behavioral trait of an animal or
plant that helps it survive in its
environment.

Brumation - the winter
dormancy or torpid state that
reptiles enter to escape the cold
of winter.

Burrow - a hole in the ground
made by an animal.

Hibernation — a deep sleep that
some birds and mammals enter to
escape the cold of winter.

Reptile — a cold-blooded, air-
breathing vertebrate
characterized by a bony skeleton
and a body usually covered by
scales or bony plates.

Scute external, horny plates
overlaying the bony covering
found on the back and underside
of the Desert tortoise shell.



BACKGROUND

Over the years ancient stories have
provided Native Americans with a
way of passing on their heritage and
their values. Legends such as this
were particularly important prior to
written language. Knowledge was
passed down from generation to
generation by such stories.

Native American legends were a
way that each tribe explained the
natural world to its members. For
this reason the storytellers made it a
point to remember every detail so
they could relate it at a later time.

They were the word and picture
carriers who brought their tribal

values alive.

This legend provides students with
insight into a belief different from
traditional western culture and
today’s  scientific  knowledge.
Students are presented with an
alternative explanation of how and
why nature works; for this is how
the Indians long ago made sense of
how tortoises came to live in
burrows. Even today the most
brilliant scientist doesn’t understand
everything about the desert tortoise.
There are still many mysteries in the
world of science.
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ACTIVITY
Native American Story: “How
Tortoise Flew South for the

Winter”

1. Begin with a discussion of
tortoises and their need for burrows.
2. Explain to students that this story
IS an adaptation of a Native
American legend.

3. Use hand puppet and small stick
for a prop.

4. Read story using hand motions.
5. Have students explain how main
characters feel at beginning, middle,
and end points in story.

6. Compare and contrast how a long
ago people understood the world vs.
the understanding we have today
based on scientific knowledge.

7. Have students draw scenes from
the story.

8. Have students write their own
story or legend.

CLOSING

Summarize adaptations and why
brumation is so important to a
tortoise’s survival. But also remind
your students of the alternatives to
the natural world that were
described in the legend of the
tortoise flying south for the winter.



EVALUATION

Students should be able to answer
the following questions:

How does a tortoise survive in the
cold of winter?

How is this legend different from
scientific fact? Use a Venn Diagram
to compare and contrast.

Students should demonstrate that
they know the meaning of
adaptation, burrow, and brumation
by taking a multiple choice quiz.
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HOW TORTOISE FLEW
SOUTH FOR THE WINTER
(Dakota {Sioux}—Midwest)

This legend was adapted by the
Mojave Max Education Project to fit
the Desert tortoise story more
closely.

A long time ago, Tortoise walked
the Earth with a beautiful, shiny
shell. He was very proud of his
shell and liked to parade around for
all the other animals to see.

One late autumn day, Tortoise was
busy showing off his suit of armor
to the birds, but they wouldn't pay
him any attention. The birds were
too busy gathering together in the
trees. They looked like they were
going on a trip. Tortoise wondered
what could possibly be more
important than his beautiful shell, so
he just had to ask.
“Hey,” Tortoise said, “What's
happening?”

“Don’t you know?” the birds said,
“We’'re getting ready to fly south for
the winter.”

“Why are you going to do that?”
Tortoise asked.

“Don’'t you know anything?” the
birds squawked. “Soon it will be
very cold here and the snow will
fall. There won’t be very much food
to eat, so we are going to fly south
where Summer lives. It will be very
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warm there with plenty of food for
everyone to eat.”

As soon as the birds mentioned
food, Tortoise became very excited!
“Can | come too?” Tortoise asked.
“You have to fly to go south,” the
birds said. “You don’'t have any
wings to fly; you're a tortoise.”

But Tortoise really wanted to go.
He knew it would be a long, cold
winter, and he knew that there
would be very few plants for him to
eat. He knew he needed to go south
where Summer kept all that food.
So he pleaded and begged the birds
to let him go along. The birds kept
telling Tortoise he could not go
because he didn’'t have any wings.

“Your shell is too heavy,” they said.
“Our feathers help us fly, but you
are a reptile and are covered in
scales,” the birds chirped.

“If tortoises were supposed to fly
south, they would have wings to fly
with,” they teased.

Tortoise asked one more time, “Isn’t
there some way that | can come with
you?”

The birds were getting tired of

Tortoise asking to go, so they came
up with a plan.

“Look here,” said the birds, “can

you hold on to a stick hard with your

mouth?”

“Of course,” Tortoise said. “Once |

get a hold of something, no one can



make me let go until I'm ready, no

one!”

“Okay good,” one of the birds said.
“Now grab onto the middle of this

stick. We will hold onto the ends

with our feet as we fly south. But
remember, you have to keep your
mouth shut.”

“That's easy,” Tortoise said

excitedly. He grabbed onto the
middle of the stick and the two birds
held onto each end.

As they flew off, Tortoise was so

excited to go south for the winter
where Summer kept all the food!

Tortoise had never been so high off
the ground, but he really liked it!

Soon he began to wonder where
they were. He wondered about the
lake way below them, and the hills
far off in the distance. He wanted to
ask the birds, but he couldn’'t open
his mouth.

So Tortoise tried to get their
attention. He rolled his eyes, but the
birds kept on flying. He tried
waving his arms, but again they just
kept on flying like they didn’'t even
notice Tortoise. “Mmmmph,”
Tortoise mumbled, but he still
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couldn't get the birds’ attention.
Finally Tortoise couldn’'t take it
anymore.

“Why don’t you listen to...” and
that was all he said, because as soon
as Tortoise opened his mouth, he
began to fall.

Down and down and down he fell.

He was so scared that he tucked his
head and legs into his shell for

protection.

When he hit the ground, he hit so
hard that his beautiful, shiny shell
cracked! He was lucky that he
hadn’'t been killed, but he ached all
over.

Tortoise limped to a nearby burrow,
crawled to the bottom, and dug into
get as far away from the sky as he
possibly could.

Tortoise fell asleep for the whole
winter and didn’t wake up until the

spring. So it is today that only birds
fly south for the winter, to the land

where Summer lives, and to this
day, Tortoises, who all have cracked
shells now, sleep through the winter.



Mojave Max Education Program

LESSON 6: HABITAT COMPARISONS

SUBJECT MATERIALS

Habitat Needs of the Desert Tortoise Whiteboard
Habitat Magnets

THEME
VOCABULARY
Tortoises need food, water, shelter,
and space . . . just like you! - Adaptation — a physical or
behavioral trait of an animal or
plant that helps it survive in its

OBJECTIVES environment.
- Burrow - a hole in the ground

Students will list the four resources made by an animal.
all living organisms must have in . Habitat — a place where a plant
their habitat. or an animal lives in nature.

. Herbivore — an animal that eats
Students will compare and contrast onl

: . : y plants.

the ways desert tortoises satisfy their Reptile — a cold-blooded, air-
habitat needs with the ways people breathing vertebrate

safisfy their habitat needs. characterized by a bony skeleton

and a body usually covered by

NEVADA STATE SCIENCE scales or bony plates.

STANDARDS
ACTIVITY

Life Science

L.5.A:L.5.A.1, L.5.A.2, L.5.A.3* -
5B L5B 1% L 5.5 .2* Tell the students you are going to

L5.C L5C.1. L5.C.2% L.5.C.3" talk about habit_at, and a_lsk one of the

L.5.C.4, L.5.C.5* students to define “habitat” for you.

* = CCDS Power Standard Point out that an animal’'s habitat
must contain certain resources,
whether that animal is a person or a
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tortoise. Pass out the habitat
magnets, and then make two
columns on the board: one labeled
“people” and one labeled
“tortoises.” Ask the students to

name the parts of a habitat, and as
you discuss each one, have the
students with the corresponding
magnets place them on the board in
the appropriate column. You may
want to include the following
information and conservation tips as
you discuss each resource:

Food: Tortoises can't get their food
In restaurants or grocery stores like
people do. Tortoises are herbivores
(“plant-eaters”), and they eat plants
like grasses, cactus, and flowers.

Much of the trash people leave in
the desert (wrappers, balloons, etc.)
may look like flowers to a tortoise.
Tortoises that mistakenly eat trash
can get sick and die. Putting your
garbage in a garbage can where
tortoises can’t eat it is a good way
to help protect tortoises.

Water: Although tortoises get

some of the water they need from
eating plants, they also like to drink
out of rain puddles. They have been
known to dig their own puddles to
drink from, and to wait by their

puddles if it looks like it may rain.

Unlike people, tortoises can drink
from three places on their body:
their mouth, their nose, and under
their shell. Once their bladder is
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full, they don’t empty it like people
do - they save the water so they can
use it later.

Tortoises that become frightened
will “lose their water.” If you see a
tortoise in the desert, never get too
close, pick it up, or do anything else
that may scare it.

Shelter: We go into our houses
when it gets too hot or too cold.
Tortoises use their burrows the same
way. Because they are cold-blooded
animals, their body temperature
changes with the air temperature.
So, it is very important that they not
be exposed to extreme temperatures.
Tortoises spend the whole winter
down in their burrow in a state of
brumation (the reptilian form of
hibernation).

Tortoises also use their burrows to
hide from predators, animals that
may try to eat them. Coyotes, kit
foxes, badgers, birds, snakes, and
lizards will all eat tortoises,
especially when they are small.

Tortoises dig their burrows using
their very strong front legs and nails.
They may have a dozen or so
burrows within their home range,
with some being just deep enough to
cover them, and others being ten
feet deep or more.

Burrows can be crushed by hikers
and OHV’s. Please be responsible



and stay on the trail when you are
enjoying the desert.

Space: Like people, tortoises need
space to live. Our space contains
houses, roads, schools, stores, etc.,
but tortoises need undisturbed desert
space. The public lands that
surround the Las Vegas Valley (Red
Rock Canyon NCA, Lake Mead
NRA, the Desert National Wildlife
Refuge, etc.) provide safe space for
tortoises to live.

By protecting our local public lands,
we can ensure that tortoises have
the space they need to survive.

EVALUATION

Have students draw a picture or map
of a desert tortoise’s habitat. Make
sure it includes all the resources a
desert tortoise needs to survive.
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Mojave Max Education Program

LESSON 7: THREATS TO DESERT TORTOISES

SUBJECT

Desert Tortoises and Stewardship

THEME

Desert tortoises are well adapted for
life in the desert, yet they are
struggling to survive because of the
impacts humans have on them and
their habitat. You can helpby
remembering to respect, protect, and
enjoy our desert.

OBJECTIVES

Students will identify the threats to
the ecosystem of the desert tortoise.

Students will identify at least one
way they can help protect the desert
tortoise.

NEVADA STATE SCIENCE
STANDARDS

Life Science

L.5.B: L.5.B.1*, L.5.B.2*
L.5.C: L.5.C.1% L.5.C.2*, L.5.C.3%,
L.5.C.4, L.5.C.5*

* = CCDS Power Standard
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MATERIALS

Blank Game Boards

Colored Pencils

Tortoise Patrol cards

Mojave Max Classroom PowerPoint
Presentation (optional)

VOCABULARY

Adaptation — a physical or
behavioral trait of an animal or
plant that helps it survive in its
environment.

Burrow - a hole in the ground
made by an animal.

Habitat — a place where a plant
or an animal lives in nature.
Reptile - a cold-blooded, air-
breathing vertebrate
characterized by a bony skeleton
and a body usually covered by
scales or bony plates.
Stewardship —responsibility for

taking good <care of the
environment.
Threatened Species - a

classification given to a species

that is likely to become
endangered if present trends
continue.



Review the following conservation
information with your students:

Water

Tortoises can go long periods of
time without taking in water. A
wild tortoise will lose its water when
startled or picked up. Although the
tortoise can withstand considerable
dehydration, to replace this water
requires additional rainfall and/or
moist food. This may not be
available. Therefore, it is
important NOT to disturb a wild
tortoise  UNLESS it is in
iImminent, life-threatening danger.

Burrows

Tortoises dig numerous burrows.
Some are shallow and some extend
more than 10 feet. The tortoise can
have a dozen or more burrows
scattered throughout its home range.
It can easily escape the heat of the
day by finding and entering these
burrows.Watch out for burrows in

the desert — they are easy to step
on and crush.

Brumation

In the fall the temperatures begin to
drop in the Mojave Desert. One way
to escape the cool temperatures and
to survive the winter with little or no
food is to brumate. During the
dormant time, several tortoises may
occupy the same burroBe careful
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where you travel as the tortoises
may be underground.

Tortoise Sightings

If you see a tortoise in the wildt
should be left undisturbed In
other words leave it alone. The only
time you should consider moving a
tortoise in the wild is if it is injured
or in the middle of a busy highway.
To move a tortoise to safety,
approach it from the front to avoid
startling it. When lifting the tortoise,
keep the plastron level to the
ground. Move the tortoise gently
several steps from the road in the
direction it is heading. If possible,
place it in the shade of a shrub.

Tortoises seem to have a good sense
of direction and use local landmarks
to find drinking sites, mineral licks,
and food sources. The home range
of a tortoise may be from 2.6 acres
to over a square mile. In most places
the juveniles have the smallest home
ranges and those of males are larger
than females.

If you see a tortoise in the city, do
not return it to the wild . Collect it
safely, take it home, put it indoors in
a cool place and immediately call
the Tortoise Pick-up Service, 593-
9027. The tortoise must be turned in
by law. Do not release it in the
desert, give it away, or keep it.



ACTIVITIES
Desert Tortoise Survival Game

1. Have students create a list of
threats to the desert tortoise, as well
as a list of ways that people can
help.

2. Pass out a blank game board to
each student.

3. Using their lists, have the
students fill in the squares on the
game board using pictures or words.
Squares with “threats” should
instruct the player to move back
once space, lose a turn, return their
game piece to home, etc. Squares
with “ways to help” should instruct
the player to move forward.

4. The object of the game should be
to reach the safety of the burrow.

5. Create game pieces out of
cardboard, and have each student
decorate his or her own tortoise.

5. Have the students pair up and try
playing their new games.

6. Discuss the results of the games.
Was it difficult to reach the burrow?
Compare the game to the desert
tortoise’s survival in real life.

Tortoise Pledge

1. Ask students, if they wish, to join
the Tortoise Patrol.

2. Distribute the Tortoise Pledge
card to each student.

3. Have everyone hold up his/her
right hand - you may have to show
them.
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4. Have them repeat after you the
pledge - read line by line.

“As a proud member of the Tortoise
Patrol, | promise to do these things
to protect desert tortoises:
| will not take tortoises from
the desert or hurt their desert
homes
| will do my part to keep our
deserts clean
| will stay on the roads and
trails when traveling through
the desert
| will respect, protect and
enjoy our desert.

5. They are now official Tortoise
Patrol members.

EVALUATION
Ask students to list two things they
can do to protect the habitat of the
desert tortoise.

What would they do if they saw a
tortoise in the wild?

What would they do if they saw a
tortoise in the city?
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LESSON 8: DESERT TORTOISE JEOPARDY

SUBJECT

Desert tortoise Review

THEME

Desert tortoises are well adapted for
life in the desert, yet they are
struggling to survive because of the

impacts humans have on them and

their habitat. You can helpby
remembering to respect, protect, and
enjoy our desert.

OBJECTIVES

Students will describe the life cycle
of the desert tortoise.

Students will identify  the

adaptations of the desert tortoise that

enable the reptile to survive in desert
conditions.

Students will identify ways to
protect the desert tortoise.

Students will review content by
playing a game together.
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Students will match vocabulary
words to their meanings.

Students will work cooperatively

together in small groups.

NEVADA STATE SCIENCE
STANDARDS

Life Science

L.5.B: L.5.B.1* L.5.B.2*
L.5.C: L.5.C.1, L.5.C.2% L.5.C.3%,
L.5.C.4, L5.C5*

* = CCDS Power Standard

MATERIALS

Jeopardy board
Game cards (four categories)
or
Mojave Max Classroom PowerPoint
Presentation

VOCABULARY

Adaptation — a physical or

behavioral trait of an animal or
plant that helps it survive in its
environment.

Brumation - the  winter

dormancy or torpid state that



reptiles enter to escape the cold

of winter.

Burrow - a hole in the ground
made by an animal.
Carapace — the back of the

tortoise shell.

Habitat — a place where a plant
or an animal lives in nature.
Hibernation — a deep sleep that
some birds and mammals enter to
escape the cold of winter.
Plastron — the underside of the

tortoise shell.

Reptile — a cold-blooded, air-
vertebrate
characterized by a bony skeleton
and a body usually covered by
scales or bony plates.

breathing

Scute external,

horny

plates

overlaying the bony covering
found on the carapace (back) and
plastron (underside) of the Desert

tortoise shell.

Stewardship —responsibility for

taking good <care of the
environment.

Threatened Species - a
classification given to a species
that is likely to become
endangered if present trends
continue.
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ACTIVITY
Desert Tortoise Jeopardy

1. Set questions up in four
categories — Body, Life History,
Places, Misc.

2. Display vocabulary words on the
board (if needed).

3. Divide class into groups of 3-5
students who will work together to
formulate the question.

4. Teacher is the moderator and
decides who “buzzed” first.

5. All groups will come together
and compare answers.

6. Each question is worth set
amount of points.

7. The group with the most points
wins “Jeopardy.”

EVALUATION

Have students list adaptations and
explain ~ why  aestivation is
important.

Have students list ways to protect
the habitat of the desert tortoise.

Have students write a poem or short
story about the desert tortoise.

Have students create a tortoise word
search and exchange with another
student.
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JEOPARDY QUESTIONS AND ANSWERS - ELEMENTARY

ANSWERS QUESTIONS

BODY

The desert tortoise digs its burrow with these. I$\VaFront legs
The desert tortoise has 13 of these on the Large Scutes
carapace.

Structure used to flip other males others. GulamHo
The protective shell underneath the desert Plastron
tortoise.

The protective shell forming back of the desearapace
tortoise.

LIFE HISTORY

The season Mojave Max will first appear. Spring

The season baby desert tortoises hatch. Late Summer
The lifespan of a wild desert tortoise. 60 — 80rgea

Classification of an animal that does not haveReptile
internal body temperature control.
The legal status of the desert tortoise. ThreatSpetties

PLACES

The desert tortoise is the state reptile of this Nevada

state.

The desert we share with the desert tortoise. MoResert

The shelter a desert tortoise makes. Burrow

Where the desert tortoise spends most of its Underground

time.

Place you can visit Mojave Max. Red Rock Canyon

MISCELLANEOUS

The name of a baby desert tortoise. Hatchling
Action to take if you see a desert tortoise. Leaydone
The desert tortoise eats these exclusively. Plants

Sleep state reptile enters during cold of winter.rurBation
Sleep state animal enters during hottest and Aestivation
driest part of summer.
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SCORE

100
200

300
400

500

100
200
300
400

500

100

200
300
400

500

100
200
300
400
500



Mojave Max Education Program

OBJECT-BASED LEARNING

Objects: What can we learn from
them?

Learners must be equipped with “the
basics,” but basic literacy and math
skills are not enough. To function in
a world where the amount of
information doubles in months and
people will change jobs many times
during their working years, students
need a broader set of skills and this
can be partially achieved by
building on the ability of the student
to interpret, decipher and encode the
information they receive. To
succeed in the workplace and in our

changing society, people must
develop higher level skills,
including  creativity,  problem-

solving, the ability to communicate
in different ways, self-discipline,
tolerance and critical thinking.

Object based learning is a hands on
way to hone your skills of
observation and perception; enhance
your creative thinking and problem
solving ability; and to build on and
apply different ways of
communicating.
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How developed are our visual and
analytical skills?

We tend to look at objects very

quickly, a few seconds at most. We
tend to see no value in quiet
contemplation and we give no time
for it. We seldom ask questions
about the objects we own or the
structures we see or come to know
why they look the way they do. We

simply accept them. Ask a simple
guestion: “Why do we make tables
which are not made out of wood

look like wood?” By seeking the

answers to such guestions we can
better understand, for example, the
role of designers in our society; the
importance of familiar materials

being used to construct things we
depend on, etc.

Try using one of the following
worksheets to encourage your
students to engage in object based
learning. How much can they learn
about desert tortoises simply by
making careful observations of the
freeze-dried specimens from the
teaching kit?

From
www.chevronopenminds.ca/museum_resources
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INQUIRY TEACHING

Inquiry notes from
http://scied.gsu.edu/Hassard/mos

Characteristics of Inquiry

Inquiry is a term used in science
teaching that refers to a way of
guestioning, seeking knowledge or
information, or finding out about

phenomena. Wayne Welch, a
science educator at the University of
Minnesota argues the techniques
needed for effective science

Experimentation Experiments are
designed to test questions and ideas,
and as such are the cornerstone of
science and involve questions,
observations and measurements.
Communication Communicating
results to the scientific community
and the public is an obligation of the
scientist, and is an essential part of
the inquiry process. Independent
thinking and truthfulness in
reporting the results of observations
and measurements are essential.

teaching are the same as those used Mental ProcessesWelch describes

for effective scientific investigation
and should be an integral part of the
methods used in science classrooms.

Welch
characteristics of
process as follows:
Observation Science begins with
the observation of matter or
phenomena. It is the starting place
for asking the right questions that
will guide the observer is a crucial
aspect of the process of observation.
Measurement: Quantitative
description  of  objects and
phenomena is an accepted practice
of science, and desirable because of
the value in science on precision and
accurate description.

five
inquiry

identifies
the
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several thinking processes that are
integral to scientific inquiry:
inductive reasoning, formulating
hypotheses and theories, deductive
reasoning, as well as analogy,
extrapolation, synthesis and
evaluation and the use of
imagination and intuition.

What is Inquiry?

J. Richard Suchmarthe originato
of an inquiry teaching program tl
was widely used throughout f
United States once said t
“inquiry is the way people lea
when they're left alone." It is
natural way that human beings le
about their environment.



A young child left in a play yal
with objects will begin to explo
the objects by throwing, touchir
pulling, banging them, and trying to
take them apart. The child lea
about the objects, and how ti
interact by exploring them, |
developing his or her own ide
about them-1in short learning abo
them by inquiry.

Inquiry process includes: observing,
measuring, predicting, inferring,
using numbers, using space-time
relationships, defining operationally,
formulating hypotheses, interpreting
data, controlling variables,
experimenting and communicating.

When inquiry models of teaching

were implemented, they were very
effective in enhancing student

performance, attitudes and skill

development Student achievement

scores, attitudes, and process and
analytic skills were either raised or

greatly enhanced by participating in

inquiry programs.

Practical suggestions that you can
implement to foster discovery

1. Encourage curiosity.

2. Help students understand the

structure of new information.
Teachers need to organize the
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information in a way that would be
most easily grasped by the student.

3. Design inductive science labs or
activities. In science, making
science concepts simpler through
inductive activities is far more
powerful than presenting vast
amounts of information about the
concept.
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THEME-BASED LEARNING

“The chief aim of interpretation is

not instruction, but provocation.” 4. Thematic

Freeman Tilden - theme = the main point or
message you are trying to convey

Interpretation is an educational - themes should 1) be stated as

activity which aims to reveal short, simple sentences, 2) contain

meanings and relationships through only one idea, 3) reveal the lesson’s

the use of original objects, by overall purpose, 4) be specific, and

firsthand  experience, and by 5) be worded in an interesting way

illustrative media, rather than to - thematic communication is easier

simply communicate factual to understand and more interesting

information. than communication not unified by
a theme

Good interpretation is . . . - people forget facts, but they
remember themes

1. Enjoyable - should answer the question, “So

- Have fun! what?”
2. Relevant

- meaningful — information we can
connect to something we already References:

know

- personal — information we can Interpreting our Heritagey Freeman
connect to something wecare Tilden

about

Environmental Interpretatiooy Sam
3. Organized Ham
- good organization reduces the
audience’s effort
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Max's Secret Message
Decode max's message using the code key below

- see page 15 for answers -

® +0=M v sl XN X. ¥ [|v@O-0 O 2m0-@-+

-@7?hiXavamd. @ vXiiv @itvX <+v7? =l ?

~FEOJOv+ @iisvevy ?2gmvmil XOESsmO+n
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Desert Tortoise Coloring Page
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ONLINE ENVIRONMENTAL RESOURCES

Nevada Natural Resources Council
www.nnrec.org

Local professional
opportunities.

development

North American  Association  for
Environmental Education
http://eelink.net/pages/Teachers
Lesson plans and professional

development opportunities.

Tramline
http://www.field-quides.com/
Online virtual field trips.

Environmental Protection Agency
http://www.epa.gov/kids/

Kid-friendly information about various
environmental topics.

Desert Survivors
http://sciences.unlv.edu/desertsurvivors/in
dex.htm

Information about many of our local
wildlife species.

National Park Service
http://www.nps.gov/learn/

Lots of fun activities for kids, including
educational games and an opportunity to
become a junior ranger. For teachers,
there is curriculum information and PDE
opportunities.

Bureau of Land Management
http://www.blm.gov/education/
Information for students and teachers.
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Nevada Department of Wildlife
http://www.ndow.org/learn/programs/
Activities for kids, as well as information
for teachers, and the Nevada Wild!
Newsletter.

Southern Nevada Water Authority
http://www.h2ouniversity.org/html/

Fun activities to teach kids about water-
related conservation issues.
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ADOPTING A DESERT TORTOISE

ADOPTION

The tortoise is a gentle animal that
will roam your yard searching for

flowers and tender shoots to eat. If
you have never kept a tortoise, look
forward to pleasant surprises, among
them, more personality than you
would expect from a reptile.

The tortoise spends a great deal of
time in its burrow each day. It
comes out to warm up enough to eat

and explore, then escapes the heat of

the day by returning to the burrow.
In winter, the tortoise hibernates in

its burrow, wusually from late
October to mid March.
By reading the following

information carefully, you can find

out in advance what is involved in
adopting a tortoise. Many persons
realize, after hastily accepting a
tortoise from a source other than
Tortoise Group, that a tortoise is not
the right pet for their family.

THINGS YOU NEED TO KNOW
Tortoises for adoption are former

pets. They have been Ilegally
acquirednot taken from the wild.
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The adoption period is from April
until the end of August.

Tortoises of all sizes must live
outside. An average-size, fenced
back yard of approximately 1250
square feet is needed (25' x 50).
Hatchling areas may be smaller, at
least 100 square feet but only for the
first year.

Teachers: Unfortunately, proper
conditions for tortoises are not
available in the classroom, but we
do adopt to schools with suitable
outdoor areas. You might prepare
your own yard, adopt a tortoise, and
take it to the classroom on occasion
for a day.

Tortoise Group adopts to the adults
where the tortoises will live.

There is no charge for adoption.

A child should not be expected to
assume full responsibility for care.

Small tortoises, especially, are very
appealing but are difficult to care
for. From experience, we have
learned that the death rate of
juveniles is high, mainly as a result



of living indoors and eating poor
food.

Various sizes are available (7"-12").
We recommend a large tortoise
where there are small children.

Salmonella infection is a potential
threat. Wash hands after handling.
Small children should not touch the
tortoise.

Dogs and pools can be hazardous
but usually do not prevent you from
adopting a tortoise unless the dog is

a puppy.

Box turtles. Without charge to you,
we have American Box Turtles for
adoption, and information on their
care.

THINGS YOU NEED TO DO

Carefully read at least pages 4 - 9 of
the Tortoise Group adoption
pamphlet to understand the basic
needs of tortoises. Then, if you want
to go ahead with adoption, call
Tortoise Group at 739-8043. A
member of the Adoption Committee
will need to visit your yardbefore
you start preparations. This will save
you time and effort. We will suggest
the best place for the burrow, and
point out those things that you will
need to do to make your yard ready
such as:
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Make your yard escape-proof.
Remove hazards.

Dig a burrow for each tortoise. You
may need to change your irrigation
pattern to create a completely dry
area at least 15' x 15' for each
burrow.

Provide a water dish and build a
pavilion to shade it.

Plant a patch of grass, with
dandelions (highly recommended).

Plant several of the ornamentals that
tortoises eat and we recommend.

Feed the tortoise MegaDiet, the
recommended tortoise chow.

If you have a female tortoise and
want a second tortoise, we may be
able to adopt a second female to
you. A visit to your yard will be
necessary. In keeping with our birth
control policy, we will not adopt to
create a mating pair now or
eventually.

For homes with no tortoises, we
adopt only one or two females, one
male or one immature tortoise.

If you have a tortoise, we can offer
suggestions whether or not you
adopted from us.

www.tortoisegroup.org
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DESERT TORTOISE BOOK LIST

The Desert Tortoisdy Sue Fox
Two Mountain Press, 2002

56 pages

List Price $10.00

Desert Tortoisedy Christopher
Blomquist

PowerKids Press, 2004

24 pages

List Price $18.75

The Desert Tortoiséy James W. Cornett
Palm Springs Desert Museum, 2002

32 pages

List Price $7.95 (available on website
DesertUSA.com)

Life in the Slow Lane: A Desert Tortoise
Tale by Conrad J. Storad

(illustrated by Nathaniel P. Jensen)
RGU Group, 2006

List Price $19.99

The Tortoise and the Jackrabbliy Susan
Lowell

(illustrated by Jim Harris)

Rising Moon Books, 1994

32 pages

Ages 4-8

List Price $15.95
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