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About lllinois Biodiversity Basics
Relevance of

Biodiversity

Humans are part of an incredibly complex

and interdependent web of life, and we're
just beginning to understand our place in it. We're
beginning to realize how dependent we are on
biodiversity for most, if not all, our needs. We're also
beginning to realize that a significant loss of
biodiversity could seriously undermine our long-term
economic, intellectual, physical and emotional well-
being. Why haven’t we been more aware of biodiversity
and it's importance before now? The answer may be
partly due to our loss of intimacy with other living
things. In many cases we've lost contact with the natural
foundations on which our lives are built. Our ignorance
of nature and the way it works may be catching up with
us. The challenge now is to learn as much as we can to
gain a new perspective on our place in the natural
world, so that not only will we be better able to protect
living things, but we’ll also create a more sustainable
and responsible society.

The diversity of life on earth shapes and nourishes every
facet of our existence. But the connections between
species are seldom obvious. Due to a variety of factors
(see page 4), biodiversity is rapidly declining. To ensure
the long-term health of the planet, an informed and
motivated citizenry needs to be developed that under-
stands what biodiversity is and why it's important.
Citizens are needed who have the skills and confidence
to rise to the challenge of protecting biodiversity and
who feel empowered to do so. Education is one of the
best tools for achieving this goal.

In education, biodiversity is an important topic that

encompasses many disciplines and provides real-world
contexts and issues that promote critical- and creative-
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Illinois Biodiversity Basicss built on a set of underly-  for Sale, Marine BiodiversitgandBuilding Better

ing principles about education. The activities are basedCommunitiesEach module contains background

on many familiar strategies and approaches from information, resource ideas and unit plans for the
constructivist learning to innovative assessment strate- educator, as well as creative and challenging interdisci-
gies, group-learning, problem-solving and interdiscipli- plinary activities for student¥/OWcurriculum materi-

nary teaching. als are designed to help students explore the social,
scientific, economic and ethical issues surrounding
Format biodiversity and to give them the knowledge and skills

lllinois Biodiversity Basicsvas designed to give educa- they need to build a more sustainable future. Working
tors access to as much information as possible in an ~ With partners around the world, WWF developed a
easy-to-use format. You'll find an overview of lllinois ~ Biodiversity Education Framework to help guide people
biodiversity (pages 4-5) followed by 12 field-tested, in life-long Iearning about biodiversity, sustainability
standards-led activities. While designed with specific and conservation.

learning standards in mind (standards-led), the activities

also allow educators to help meet other learning stan- Windows on the Wild: Biodiversity Basiss

dards. Each activity provides basic information and ~ a@vailable for purchase from Acorn Naturalists at
detailed procedures_ The Appendices include Supple_ WWW.acornnatura“StS.C0m or 800/422'8886 \/iS|t
mental material such as vocabulary definitions, scien- WWF's Internet site at http://www.worldwildlife.org/

tific names for species used in the text, the conceptual Windows/biobasics.html for more information.
framework and activity correlations to the lllinois
Learning Standards and Benchmarks, subject areas and
skills. Cross reference and planning charts provide an
overview of all 12 activities “at-a-glance.”

lllinois Biodiversity Basicsand Windows on the Wild _
lllinois Biodiversity Basicss adapted from World B e e =
Wildlife Fund’s (WWF) publicationWindows on the _'g—_=' :
Wild: Biodiversity Basic&.Through the cooperative
efforts of WWEF, the lllinois Department of Natural
Resources and Chicago Wilderness, lllinois has become
the first state to publish its own version of this curricu-;ﬁ"=r=I
lum guide to exploring the web of life. '

£

= &
e .
Windows on the Wild N u—
If you are interested in teaching more about ﬁ
biodiversity, you may want to obtain a copy of the o :
educator and student guides Yindows on the Wild: T
Biodiversity Basicsnd/or other materials from WWF. "~ .

The core of th&Vindows on the Wild (WOWyogram is

a series of middle school modules on key topics related __
to biodiversity, includingBiodiversity Basicswildlife ,

4

*Windows on the Wild is funded with major support from Eastman Kodak Company. Additional support has been provided by the Environmental Education
and Training Partnership, the Evan Frankel Foundation, the Ittleson Foundation, John and Adrienne Mars, the Mars Foundation, the McKesson Foundation,
the National Environmental Education and Training Foundation, the National Fish and Wildlife Foundation, the Pew Charitable Trusts, the U. S. Fish and
Wildlife Service and the U. S. Environmental Protection Agency.
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Biodiversity Background Why is Biodiversity Important?
i i : /D Biodiversity is important for many reasons. It helps
What IS BIOdlverSIty' maintain the atmosphere, keeps the soil fertile, purifies

o o _ _ water and provides other functions that enable life to
Biodiversity is the variety of life on earth.  exist on this planet. It provides a variety of resources

There are three levels of biodiversity: and products for humans, including many foods and

species diversity; ecosystem diversity; and medical products, and is the potential source for many
genetic diversitySpecies diversitincludes all living more. Species variety may provide the ability to avert
things from the tiniest bacterium to the large white-  major disasters, such as crop failures from drought and

tailed deer and white oak tree. As of 2002, about 1.7  disease. Biodiversity provides products that help to
million species had been identified worldwide. It has  boost the economy. The natural world also offers us a
been estimated that the number of species on earth is place to relax and reflect. Many people believe that

somewhere between 10 million and 300 million. biodiversity is important not just because it is valuable,
Biodiversity also includescosystem diversityhe but simply because it exists.
habitats that house all life forms and the interconnec-

tions that tie living things together. Ecosystem diversity\\W/hat is the Status of Biodiversity?

includes the prairies, marshes, swamps, deciduous  according to the world’s leading scientific and environ-
forests and all other environments where species live. 1 antal experts, loss of biodiversity is one of the most

Ecosystems not only provide habitat for species but aISBrgent environmental problems facing the planet. As

perform functions such as flood control and water human populations grow, they exert increasing pressure
purification. Biodiversity includes the variety within on natural resources—pressure that is endangering

species, which is determined by the ge@etic  gpecies and ecosystems around the world. Habitat loss,
diversitymakes every living thing unique. Each species; +.oquced species, pollution, population growth and

is like a book of genetic information, containing billions over-consumption are the main threats to biodiversity.
of genetic letters that give it a particular code of life. ItS T extinction of any species brings the irreversible loss
traits are the result of coded messages in the genes thaj; unique genetic codes and the potential loss of medi-
are passed from one generation to the next. When a cines, foods, products and jobs. At the same time,

specie_s b_ecomes_extinct, all the info_rmation is lost. degradation of natural systems threatens the very
Genetic diversity is a safeguard against future promem%ervices, such as water purification and nutrient recy-
such as disease or natural disasters. cling, that support all life on earth.

lllinois: Biodiversity and the

Natural Divisions

Some people believe that lllinois is a state with little
more diversity than corn and soybeans. However,

lllinois actually has a surprising variety of organisms

and habitats. Nearly 54,000 species have been identified
in lllinois so far, not including bacteria. It is believed

that millions of bacterial species may exist. The rich
diversity of life in Illinois is due to the variety of habitat
types provided by 14 natural divisions.

The natural divisions concept is a classification system
of natural environments and biotic communities based
on the bedrock, glacial history, topography, soils and
distribution of organisms. Each natural division contains
its own similar landscapes, climate, soils and bedrock
and supports similar vegetation and wildlife. In general,

4 lllinois Biodiversity Basics
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the more natural divisions, the more species diversity.
Some species live in only one or a few of the natural
divisions while others are more generalized in their
needs and can survive in many different habitats.

lllinois’ natural divisions include the Wisconsin
Driftless, Rock River Hill Country, Grand Prairie,
Northeastern Morainal, lllinois and Mississippi Rivers
Sand Areas, Wabash Border, Southern Till Plain,
Shawnee Hills, Coastal Plain, Lower Mississippi River
Bottomlands, Ozark, Middle Mississippi Border,
Western Forest-Prairie and Upper Mississippi and
lllinois River Bottomlands. The largest natural division

How Can We Protect Biodiversity?

One of the greatest challenges we face in protecting
biodiversity is how to balance the needs of the present
without jeopardizing those of the future. There is no one
way to address this challenge, partially because there is
no single reason why we are losing biodiversity. There
are several goals, however, which can be attained by
people working together. One proposal is to maintain a
state of relative equilibrium with our environment,

called sustainability. A society that reaches
sustainability is one that is able to persist for many
generations without producing significant amounts of
pollution, depleting natural resources and causing a

in |||i|’lOiS iS the Gl‘and Prairie DiViSiOh. EaCh Of these decline in biodiversity. Many different points Of VieW
areas contains unique habitats and species. Because th¥d to be taken into consideration before sustainability

are so diverse, the biodiversity in lllinois is very di-
verse. For more information about lllinois’ natural
divisions, and to see a map of them, visit http://
dnr.state.il.us/lands/education/biodiversity on the
Internet or obtain atlinois’ Natural Divisionsposter

can be achieved. Land-use planning is needed so that
space may continue to exist for species and ecosystems.
Restoration of habitats is an important goal. Research
must be done rapidly to find out as much as possible
about what species exist, how they depend on their

from the lllinois Department of Natural Resources (see napitats and how habitats can be managed to ensure

the "Resources" section, page 178).

People and Biodiversity

The people of lllinois make a significant impact on the
landscape and its diversity. Clearing forests, plowing
prairies, draining wetlands, developing urban areas,
building roads and conducting other human activities
have drastically reduced the diversity of habitats in
lllinois and the overall biodiversity of the state. When
people alter habitats they kill and/or force out the
organisms that live in them, upset ecological relation-
ships and reduce the ecosystem’s ability to perform
services like flood control, water purification and
nutrient recycling. Some of the habitats that originally
occurred in our state can only be found in nature pre-
serves, state parks, conservation areas and other pro-
tected sites that shelter the state’s biological diversity.
However, we can help protect biodiversity, a task that
involves all of us. All species are significant, many in

healthy populations. Legal protection is necessary for
some species. Stewardship of natural resources should
be considered when corporations make business deci-
sions. Captive breeding can be used to increase the
population of some species. Gene banks are being
developed to store seeds and plant parts to preserve
biodiversity for future generations. Citizens can take
action in their own communities to solve biodiversity
problems. Educating people about the problem will lead
to better understanding and solutions. Ensuring the
survival of species, genes and ecosystems will require a
combination of approaches, and the collective thinking
of people from all disciplines and backgrounds. It will
mean fostering compassion for other species, educating
ourselves about the connections among all elements of
biodiversity and coming to terms with the consequences
of our behavior for other people and other species.

unknown but, perhaps, vitally important ways. We must

value biodiversity and try to preserve it.

< P e e e e P ey e

Want to learn more about biodiversity? For additional information and materials about biodiversity contact the organizations responsible for bringing you

this book. See the "Resources" section of the guide.
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Biodiversity of lllinois
CD-ROM Series

You will find frequent reference made in this
guide to theBiodiversity of IllinoisCD-
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Did you know that there are insects that masquerade as
plant parts, birds that map their migration by the stars,
and fungi that find their way into your favorite foods? In

lllinois Biodiversity Basics
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4. Develop a class definition of biodiversity and a

list of reasons why it's important.

Explain to the students that the quiz was designed to
point out some interesting facts about the natural
world, as well as to introduce the concept of
biodiversity. Ask the students what they think
biodiversity means, and have them write their ideas
on the board. Then use the background information,
along with the glossary, to explain the three levels
of biodiversity (genes, species and ecosystems).

1.

Next, have the students use the information on the
board and in the quiz to list reasons biodiversity is
important. Afterward, combine their group lists to
form a single class list. Your class list might include 2.
food, clothing, housing, ecosystem services, natural
beauty, camping and hiking.

WRAPPING IT UP

Assessment
1. Write each letter of the alphabet on a separate slip

of paper. Fold the slips, put them into a container
and have each student pick one. Then have each
student write a poem or limerick about an animal,
plant or other life form that lives in lllinois and
starts with his or her letter. As an option, have the
students draw or cut out pictures to go along with
their writings and compile them into a book. Pos-
sible titles for the book includBiodiversity A to Z
An Encyclopedia of Biodiversityr A Poetic Look at
Biodiversity You could also have the students
present their poems to younger students.

Students could use tiBodiversity of lllinoisCD-
ROMs from the lllinois Department of Natural
Resources to write their own lllinois Biodiversity
IQ quiz. They can test other students in the class or
test students who are not currently studying
biodiversity.

Portfolio

Either at the beginning or end of a unit, the quiz can
serve as documentation of the students’ general
knowledge of biodiversity, if you have each student
take the quiz separately. Have the students note why

Illinois Biodiversity Basics
lllinois Department of Natural Resources, Chicago Wilderness, World Wildlife Fund

they answered as they did and record their own
definition of biodiversity on the quiz.

Extensions

Create a bulletin board or other display featuring the
class definition of biodiversity and magazine photos
and student artwork that illustrate biodiversity.
Students should choose photos and create artwork
that portray the different levels of biodiversity.
Encourage students to connect facts from the quiz
with their artwork or photos. If the class continues
studying biodiversity, the bulletin board can be
updated to include new knowledge and ideas.

Have students develop a TV or radio informational
program of one to three minutes to help people
understand the meaning of biodiversity. They can
use the IQ test as part of the program content.
Remind students that the more creative and enter-
taining their spots are, the more likely others are to
get the message. When they've finished, have them
share their efforts with the rest of the class.

Create a collage or diorama about lllinois
biodiversity. Create and hang mobiles featuring
lllinois species in the classroom.

Have each student select a quiz question that he/she
answered incorrectly or a question that interests
him/her. Ask the students to research the subject of
the question and use the information they find to
write a paragraph that either explains the correct
answer or gives more details on the subject.

You can turn this activity into a quiz show game

with you as the host. Give each group a copy of the
quiz and choose a spokesperson for each team. Then
start the game by reading a quiz question aloud.

Give the groups a minute or so to discuss possible
answers. Have team spokespersons raise their hands
to indicate their team’s readiness to answer the
guestion and have the groups answer on a first-
come, first-served basis. Score one point for each
correct answer per question. If the first group misses
an answer, other groups may try. Tally the points on
the board and see which team wins!



Resources

Borror, D. J. and R. E. White. 197A field guide to
insects Houghton Mifflin Company, Boston.
404 pp.

Hoffmeister, D. F. 1989Mammals of lllinois Univer-
sity of lllinois Press, Urbana, Illinois. 348 pp.

lllinois Department of Natural Resourcdlfinois’ living  \World Almanac Books. 1993.996world almanac and
alphabet lllinois Department of Natural Resources, book of factsWorld Almanac Books, New York.
Springfield, lllinois. Poster. 976 pp.

O’Toole, Christopher. 199%ncyclopedia of insects
Checkmark Books, New York. 160 pp.

Schwartz, C. W. and E. R. Schwartz. 198ke wild
mammals of MissourUniversity of Missouri Press,
Columbia, Missouri. 356 pp.

Wilson, Edward O. 1992 he diversity of lifeBelknap
Press, Cambridge, Massachusetts. 424 pp.

“Biodiversity, or natural riches, is a new term
that describes something very old.”

—Alfredo Ortega, writer

e S e e e
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the zappers’ blue light attracts harmless insects in
droves, many of which provide food for birds, bats
and fishes. Some of the insects that zappers zap are
also important to plants, which need the insects for
pollination.

Blackpoll warblers are tiny birds that migrate
between North America and South America each
year. Which of the following statements about
them are true?

a. They use the stars for navigation.

d. If they burned gasoline instead of body fat for
fuel, they’d get 720,000 miles to the gallon.

Animals that migrate often have remarkable naviga-
tional skills. Many use the sun, stars, land patterns
and other means to reach their destination, which
may be thousands of miles and several countries
away. And many migrators are able to get where
they’re going on very little fuel. For example,
migrating birds often travel huge distances and eat
very little along the way. They have incredibly
energy-efficient bodies that “burn” body fat for fuel.
Some birds, such as the tiny blackpoll warbler, get
the equivalent of thousands of miles per gallon of
fuel! But being able to get from point A to point B
doesn’t matter much if the habitat an animal is
traveling to has been destroyed. That's one reason
why international efforts to conserve habitat are so
important.

Which of the following can be considered an
enemy of the Great Lakes?

lllinois Biodiversity Basics
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Bats are amazing animals. Though bats reproduce a#. Which of the following are actual species of

a relatively slow rate, the large size of the babies, animals found in lllinois?

called pups, helps to increase the chance of survival. a. antlion

Little brown bats only eat insects they catch while b. hoary elfin butterfly \V/

flying. All this activity produces a heart rate of upto  c. pimpleback

1,000 beats per minute. They also have an unusually d. hoop snake

long life span for a small mammal and may live 20

to 30 years. These are just a few examples of some of the many
strange and wonderful creatures of lllinois. The

Without fungi, which of the following would you antlion is an insect that can be found throughout the

not be able to do? state. Its larva hides in the bottom of a small, cone-

a. eat pizza topped with pepperoni and mushrooms  shaped pit dug in dirt or sand, waiting to eat ants

b. bake bread and other small insects that fall in. The hoary elfin

c. live in a world free of dead things lying all butterfly is a small, gray-brown butterfly that is

over the place endangered in lllinois. It lives in northeastern

d. put blue cheese dressing on your salad lllinois, most often along the shore of Lake Michi-
gan, and is one of the first butterflies of spring. The

While some forms of fungi may seem less than pimpleback mussel is found statewide. It can live up

noble—athlete’s foot fungus, for example—the to 100 years. No snhakes actually form hoops and

world could not function long without these humble roll like a hula hoop although there is a mud snake

life forms. Fungi and bacteria play a key role in that is sometimes called a hoop snake.

breaking down organic matter and recycling it back
into usable nutrients. Without them, dead things  15. If you decided to throw a party to celebrate the

would definitely pile up! Besides, without fungi we diversity of life on earth and wanted to send an
wouldn’t have tasty treats such as mushrooms, yeast invitation to each species, how many invitations
bread or blue cheese. would you need?

d. more than 1.5 million
Which of the following statements are true?

c. More than 5,000 different kinds of potatoes Scientists have estimated that as many as 100
have been identified in South America’s Andes million species may actually exist—they just
Mountains. haven't gotten around to identifying all of them yet.

The potato actually originated in South America. In 16. Which of the following statements about short-

Peru, some family farmers grow as many as 12 tailed shrews are true?

kinds of potatoes. Can you imagine eating purple a. Your cat may bring one to you.

potato chips or red mashed potatoes? It's possible b. They use a form of echolocation, like bats.
with the thousands of kinds of potatoes out there. c. Shrews are known as the “tigers of the small
Most supermarkets, however, carry only four or five animal world.”

different varieties. And most of the country’s baking  d. Shrews are venomous.

potatoes are grown in Idaho. (Washington is the

second largest producer of potatoes.) Short-tailed shrews are seldom seen in nature
because of their size and ability to hide, although,
house cats seem to find their share. Short-tailed
shrews make up for their poor eyesight by using a

Illinois Biodiversity Basics 13
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Bees are worth billions of dollars to the agriculture
industry. Each year bees pollinate millions of acres
of almond and apple trees, cucumbers and celery.
Other favorite foods we’d miss without bee pollina-

lllinois Biodiversity Basics
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knowing it, most human beings have mites on their

forehead. Mites are slender creatures with a worm-

like body and a spidery head. A mite is so small it is
almost invisible. One species (

Illinois Biodiversity Basics
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1. Which of the following could the fastest human 6.

outrun in a 100-yard race?

cheetah

wart hog

American woodcock
domestic cat

wild turkey

®Tao0 oo

2. Which of the following actually exist?

o]

. ants that “herd” aphids for food

b. slime molds that creep across the ground

c. trees that can grow with their roots under water
d. none of the above

3. Which of the following animals can consume at
least half of its body weight in food each day?

a. little brown bat

b. masked shrew

c. ruby-throated hummingbird
d. none of the above

4. Which of the following best describes the word
“biodiversity”?

a. endangered species

b. different kinds of planets in the solar system
c. the variety of all life on earth

d. biographies about famous biologists

5. United States Fish and Wildlife Service agents at
O’Hare International Airport in Chicago once
found which of the following?

a. 18 California kingsnakes

b. 45 pounds of elephant ivory
c. 10 baby turtles

d. 16 vampire bats

16

7.

Scientists studying bug zappers have learned
some interesting facts. Which of the following are
among them?

a. Insects are attracted to bug zappers because of
the zappers’ smoky smell.

b. Bug zappers are great for ridding summer nights
of mosquitoes.

c. Bug zappers could be bad news for certain bird,
fish, bat and flower species.

d. There are more than four million bug zappers
being used in the United States.

Blackpoll warblers are tiny birds that migrate
between North America and South America each
year. Which of the following statements about
them are true?

a. They use the stars for
navigation. X

b. They make frequent pit Stop&_>" :
at fast-food restaurants. ¢

c. They don't really need to migrate&’

. If they burned gasoline instead of body fat

o

lllinois Biodiversity Basics
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10. The items on the left have been (or are being) 14. Which of the following are actual species of
developed into important medicines for humans. animals found in lllinois?
Match each item with the medicine made from it

" . . a. antlion
by writing the letters in the appropriate blanks. b. hoary elfin butterfly
__bread mold a. heart medicine c. pimpleback
___willow tree b. antibiotic d. hoop snake
__vampire bat saliva c. pain reliever
__mayapple d. medicine to unclog 15. If you decided to throw a party to celebrate the
arteries diversity of life on earth and wanted to send an
__coneflower e. immune system booster  invitation to each species, how many invitations
would you need?
11. Which of the following are true statements about
little brown bats? a. 150
b. about 3,000
a. Baby bats weigh 20 to 25 percent of their c. 652,983
mother’s weight at birth. d. more than 1.5 million
b. Heart rate during flight can reach 1,000 beats
per minute. 16. Which of the following statements about
c. Little brown bats drink the blood of birds and short-tailed shrews are true?

small mammals.

d. A little brown bat may live 20 to 30 years. a. Your cat may bring one to you.

b. They use a form of echolocation, like bats.

c. Shrews are known as the “tigers of the small
animal world.”

d. Shrews are venomous.

12. Without fungi, which of the following would you
not be able to do?

a. eat pizza topped with pepperoni and mushrooms

b. bake bread 17. If the number of species on earth was repre-
c. live in a world free of dead things lying all sented by physical size, which of the following

over the place would most accurately illustrate the proportion
d. put blue cheese dressing on your salad of insects to mammals?

13. Which of the following statements are true?

a. Potatoes originated in Ireland.

b. The United States grows most of its baking
potatoes in Washington.

c. More than 5,000 different kinds of potatoes
have been identified in South America’s Andes
Mountains.

d. The French fry, invented by Madame Bonaparte
during the French Revolution, became one of
Napoleon’s favorite snacks.

(—continued)
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BEFORE YOU BEGIN! PART |

Make a copy of the “Arthropod Pictures” and the
“Arthropod I.D. Chart” for each student. Depending on
your students’ choices, you may also need scissors and
glue.

WHAT TO DO! PART |

1.

20

Introduce classification.

Begin by explaining to your students that scientists
classify living things into various groups. The
system they use classifies organisms into ever more
closely related groups and gives scientists from all
over the world a common way to refer to particular
organisms. To give the students a sense of how this
classification system works, use the following
information to compare the classification of a house
cat with a dog (see “Classification Chart”). The
students should notice that the cat and the dog share
many classification groupings. Cats and dogs are in
the same kingdom, phylum, class and order, but
they belong to different families. You might also ask
the students to name other species that would be in
the same family as a house cat (lynx, bobcat, lion,
tiger, puma and other cats) as well as other species
that would be in the same family as a dog (wolf,

fox, coyote, jackal and so on). You can also have the
students name nonmammal chordates (animals with
a backbone like fishes, amphibians, reptiles and
birds) or noncat and nondog carnivores (bears,
raccoons, weasels, mongooses and so on).

2. Use the “Arthropod I.D. Chart” to introduce the

process of classifying organisms.

Hand out a copy of the “Arthropod Pictures.”
(Please note that this is a simplified chart and that
all classes and orders in the Phylum Arthropoda are
not represented.) Start by writing the names of the
five kingdoms on the board or overhead (see page

lllinois Biodiversity Basics
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Naming Things

The work of classifying organisms is done by scientists
called taxonomists. Taxonomists divide organisms into a
hierarchical series of more and more specific groupings.
The most general division of life is into five kingdoms: Mon-
era, Protista, Fungi, Plantae and Animalia. (See page 30
for a description of each kingdom.) Within each kingdom,
there are groups of increasing specificity, each one con-
taining fewer species of increasingly close evolutionary re-
lationships to each other. These groups are phylum, class,
order, family, genus and species (see page 22). This hier-
archy enables taxonomists to group organisms based on
their characteristics and evolutionary relationships. Spe-
cies in any given order are more closely related to each
other than to species in any other order; species in any
given family are more closely related to each other than to
species in any other family; and so on.

What'’s in a Name?

Most organisms have more than one common name. For
example, what some people call a woodchuck might be
called a groundhog by other people. And a tree might be
called downy serviceberry, shadbush or downy Juneberry,
all for the same species. Or a bird might be called a house
sparrow or an English sparrow, depending on who is talk-
ing about it. Common names can be very confusing! Tax-
onomists use Latin words to give scientific names to or-
ganisms. Not only does this clear up the confusion over
common names in any one language, but it also allows
scientists who speak different languages to clearly identify
any particular organism or group of organisms.

When scientists refer to a particular organism by its scien-
tific name, they are using a combination of the genus (plu-
ral: genera) and species (singular and plural) to which the
organism belongs. For example, a coyote is referred to as
Canis latrans (Canis is the genus name and latrans is the
species name). The gray wolf, a closely related species, is
Canis lupus. The genus and species names are always
italicized or underlined. The genus name is capitalized, but
the species name is not.

fORTING OUT TAXONOMY

——mm—— T e —— e

Keeping Relationships Straight

Figuring out just where an organism belongs—how it should
be classified—is not always easy. Scientists look for struc-
tural and genetic similarities among organisms that they
classify together. But differences and similarities among
living things are not always clear cut. Taxonomists some-
times disagree about where organisms should be classi-
fied, how genera should be arranged within families, and
so0 on. As new information becomes available, taxonomists
often revise where an organism is placed within the classi-
fication system. For example, giant pandas, which share
some characteristics with raccoons and some with bears,
have long been classified, along with red pandas, in their
own group. However, recent genetic analysis has confirmed
that giant pandas are actually true bears, and taxonomists
are revising the species’ classification based on those find-
ings.

Defining a Species
A species is a population of organisms that interbreeds
and produces fertile offspring in nature.
For example, the red fox and the gray

fox are different species because
they coexist in many areas, but
they do not interbreed.

—a

d
i |

————— -
Taxonomy organizes organisms————=—x_

in increasing levels of specific V"Faaaaaaaaaaae"- ——

ity. A gray squirrel, for examph%
would be classified like this: :
E

Kingdom: Animalia (animals)

Phylum: Chordata (animals with backbones)
Class: Mammalia (mammals)

Order: Rodentia (rodents)

Family: Sciuridae (squirrels and chipmunks)
Genus: Sciurus (squirrels)

Species: carolinensis

To refer to a gray squirrel, scientists call the animal by its
scientific name: Sciurus carolinensis.

Illinois Biodiversity Basics
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Use the “Arthropod I.D. Chart” to classify

scorpions, spiders, centipedes and other
arthropods.

Explain to your students that they will be using the
identification chart to identify each of the organisms
on the “Arthropod Pictures” page. Remind them that
all of the organisms are in the Kingdom Animalia
and the Phylum Arthropoda. Their job is to find out
which class and order each organism belongs to.

Illinois Biodiversity Basics
lllinois Department of Natural Resources, Chicago Wilderness, World Wildlife Fund
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Finally, reveal to the students that so far scientists In order to help students grasp the concept of 54,000
have identified approximately 1.7 million different species in lllinois, repeat the above activity, but
organisms in the biosphere and about 54,000 species substitute 54,000 for 1.7 million (11.25 feet). In
throughout the state of lllinois. But they predict that  addition, have the students calculate what percent-
there may be an additional two to 100 million age 54,000 is of 1.7 million (3.18 percent).

species that haven't been identified yet worldwide.

Help students gain an appreciation for how many | Number Crunching

1.7 million is. Group the students into small teams | Haying trouble with the math? Follow these steps
(three to five students per team). Provide them Witr:l‘ find the height of your tower of paper.

a ruler and a stack of 100 sheets of paper. Ask the

to work together to solve this problem: If you were | First measure the height in inches of a stack of 10
to write the name of every known living species (1.4 sheets of paper. In this example, the height is ong
million) on a different sheet of paper and then stacKl foyrth inch. (We'll use the decimal .25.) If the height
up all the sheets, how tall would the stack be? of your 100 page stack is different, substitute the

. measurement of your stack for the .25 used in thig
A number of different approaches may be used to | example.

solve the problem. One possible solution is to
measure the height, in inches, of 100 pages, and U§eThen, use the following ratio to find the height of §.7
this measurement to calculate the height of million sheets of paper.
1,700,000 pages. Answers will vary depending on

—

(0]

the thickness of the paper. See the “Number 1. .25/100 - /1,700,000
Crunching” box for an example. 2. 100x - 25 (1,700,000)
_ _ 3. 100x/100 = 425,000/100
Compare your answer to a football field, which 4. x — 4,250 inches
measures 300 feet long; the Statue of Liberty, whicl 5. To calculate feet, divide by 12 inches.

measures 302 feet high; and the Sears Tower in 4.250 inches/12 inches = 354 feet
Chicago which is 1,450 feet high to the top of its
roof, making it the tallest building in this category | |f you want to find the height of a different numbe
in the world! of pages (1.6 million or 100 million), substitute tha
number of pages for 1,700,000.

—

Now that students have a better feel for 1.7 million,
challenge them to determine how tall the stack of
paper would be if they had a sheet of paper for each

species that scientists predict exists but hasn’'t yet 2. Decide how many species are in each group of
been discovered—1.6 to 100 million. Have the organisms.

students use the same procedure to arrive at a range Hand out a set of number cards (representing the
representing 1.6 to 100 million. Using the same type  worldwide numbers, see “Before You Begin”) to

of paper, we calculated a height of 333 feet to each team, and explain that each card represents the
20,833 feet (that's more than one to almost 70 number of species worldwide that scientists have
football fields tall, or more than one to 69 Statues of identified in a particular group of organisms. Hold
Liberty tall or about one-fourth to 14 times the up a number card (for example, 19,000) and explain
height of the Sears Tower. that 19,000 refers to the number of bird, plant,

lllinois Biodiversity Basics
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mammal, insect, fish or fungi species that scientists
have identified. (Remind your students that this
number is not the number of individuals but the
number of species—there may be millions or
billions of individuals.) Now explain that each team
has to work together to decide which group of
organisms listed on the signs posted around the
room this number refers to. Once their decisions
have been made, the teams should tape their number
cards on or below the appropriate signs on the wall.
Teams should record their choices so they will
remember them. Leave the cards on the signs.
Repeat the process for the set of lllinois cards.

4.

Discuss the students’ decision-making process.
Ask your students to share the methods they used
for making decisions. Did they guess or reason?
Many teams may start with what they believe are

Illinois Biodiversity Basics
lllinois Department of Natural Resources, Chicago Wilderness, World Wildlife Fund

WORLDWIDE:
Insects
Plants

the groups with the highest and lowest number of
species. Some may start with the number they are
most certain about and then use a process of elimi-
nation. Other teams may base their guesses on
experience and observation.

Reveal the actual numbers.

Go to each sign and tell your students the correct
answers. Then have your students discuss their
reactions. Did any of the answers surprise them?

STATEWIDE:
Insects
Plants

950,000
270,000
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WRAPPING IT UP

Assessment

1.

Use both the classification activity and the graphing
activity as bases for assessment. Have the students
write an explanation of how the "Arthropod I. D.
Chart" works. On the graph, have the students write
the educated guesses the class discussed and how
the data on the graph either do or do not support
each guess.

Select 10 organisms from one of Biediversity of
lllinois CD-ROMSs. Print the information sheet for
each organism and discuss the classification infor-
mation. Give a set of these sheets to each student.
Have the students develop their own identification
chart for the organisms.

Have students make a collage that includes the

graph to summarize that information. Then pool the
data for the group and have each student create a
bar graph (on graph paper or using a computer
program) that illustrates the relative numbers of
species in each group. (Note: Separate the classes
and orders when creating the bar graphs.)

Here are some suggested classes: Osteichthyes
(bony fishes); Amphibia; Reptilia; Aves (birds);
Mammalia. Here are some suggested orders: within
the Class Reptilia, Testudines (turtles), Squamata
(snakes, lizards); within the Class Mammalia,
Insectivora (moles, shrews), Rodentia (rats, mice),
Carnivora (cats, dogs, weasels, raccoons), Artiodac-
tyla (even-toed ungulates such as deer, camels,

hippos).

different classifications of species or have students Resources

choose a classification, such as mammals, and make
lllinois Department of Natural Resources. 1999.

a collage of just that classification.

Write a short magazine article that discusses the
amazing diversity of life on earth. Include illustra-
tions and captions.

Biodiversity of lllinois, volume |: aquatic habitats
lllinois Department of Natural Resources, Spring-
field, lllinois. CD-ROM.

lllinois Department of Natural Resources. 2000.

Portfolio

1.

Extensions
1.

Graphs can be part of the portfolio. The collage
could also be added to the portfolio.

Survey the species diversity of your school grounds
or a nearby park or reserve. Your students don't
need to identify the species by name; they just need
to be able to tell that one species is different from
another. Afterward, find out if the ratios of species
in different organism groups are similar to the ratios
illustrated on the graphs your students made.

Biodiversity of lllinois, volume Il: woodland
habitats Illinois Department of Natural Resources,
Springfield, lllinois. CD-ROM.

lllinois Department of Natural Resources. 2001.

Biodiversity of lllinois, volume IlI: prairie and edge
habitats Illinois Department of Natural Resources,
Springfield, lllinois. CD-ROM.

May, R. M. 1992. How many species inhabit the earth?”

Scientific Americar{267): 42-48.

Wilson, E. O. 1987. The little things that run the world.

Conservation Biology(4): 344-346.

Have students research a class (or order) of organ-ilson, E. O. 1988Biodiversity National Academy

isms within the Phylum Chordata. Tell them to find
out what characteristics the animals within the class

Press, Washington D.C., 538 pp.

share, examples of species within the class, and th&Vorld Wildlife Fund. 1994WOW!—A biodiversity

approximate number of species that have been
identified to date. Have each student write a para-

Illinois Biodiversity Basics
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KINGDOMS

Monera

The monerans are the earth’s bacteria.* They are single-
celled organisms that are organized into two divisions—
those that obtain energy by making their own food
(autotrophs) and those that eat other organisms to obtain
food (heterotrophs). Unlike the cells of other organisms, a
moneran’s cell has no nucleus, which is the control center
in the cells of other organisms. In fact, monerans do not
have many of the structures found in the cells of other
living things. Monerans are one of the oldest life forms on
earth. Scientists estimate that the earth is about 4 billion
years old and that the monerans have been around for 3.5
billion years.

Protista (or Protocista)

The kingdom Protista consists of single-celled organisms.
Protists have a nucleus as well as other cell structures that
perform specific jobs. Protists include certain types of
algae, slime molds, amoebas and diatoms.

Fungl

Most fungi are made of many cells. Mushrooms, molds,
yeasts and mildews are examples of fungi. Until recently,
fungi were classified as plants. Scientists now place fungi
in their own kingdom because, unlike plants, they are not
able to make their own food from sunlight, carbon dioxide

—————

and water. Instead, they get their food energy by digesting
the organisms on which they grow (usually plants).

Plantae

As you might guess, this is the kingdom of plants. Most
plants produce their own food energy through photosynthe-
sis—a chemical reaction involving sunlight, carbon dioxide
and water in the presence of chlorophyll. Flowering plants,
mosses, ferns and certain types of algae are members of this
kingdom.

Animalia

Most animals are multicellular organisms that have special-
ized tissues, organs and organ systems. Unlike plants,
animals cannot make their own food, and their cells don’t
have cell walls. Fishes, amphibians, reptiles, birds, mammals
and insects and other invertebrates are all part of the
Kingdom Animalia.

*The number of kingdoms is often under debate, depending
on how scientists interpret current research. For example,
some scientists separate the monerans into two kingdoms:
eubacteria (bacteria that get their nourishment from other
living things) and archaebacteria (recently discovered
bacteria that make their own food and live in extremely harsh
conditions such as hot springs and hydrothermal vents).

30
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You don’t have to travel to the rain forests of the
Amazon or the coral reefs of Australia to discover
biodiversity. Just walk out the door and you'll find an
amazing diversity of life in backyards, vacant lots,
streams and ponds, fields, gardens, roadsides and other
natural and developed areas. In this activity, your
students will have a chance to explore the diversity of
life in their community. They’ll also get an introduction

to how scientists size up the biodiversity of an area—
and why it's so hard to count the species that live there.

BEFORE YOU BEGIN! PART |

You will need to gather field guides and other resources
about your area. To best prepare your students for this
activity, acquire resources in advance. Suggested lllinois
resources can be found in the “Resources” list with this
activity (page 37). You can use the “Ecoregional Sur-
vey” as it is written, or you can adapt it more specifi-
cally to your area and situation. You'll need a copy for
each student, plus one copy for each team of four to five
students. You'll also want to take the survey yourself in
order to generate possible answers. If you are unsure,
you can check your answers against resources found on
the “Resources” list, such as the lllinois Department of
Natural Resource®iodiversity of IllinoisCD-ROMs

and the Chicago Wildernesah Atlas of Biodiversity

WHAT TO DO! PART |

An Ecoregional Survey

In this part of the activity, your students will get a

chance to comeyn-1.244 TDI"0.07777777775ac Tcthis part
chance to comeyn-1.244 TDI"0.07777777775ac Tcthis part

Illinois Biodiversity Basics 31
lllinois Department of Natural Resources, Chicago Wilderness, World Wildlife Fund



1.

32

Take the ecoregional survey. The survey discussion can also be used as the wrap-up
Give a copy of the “Ecoregional Survey” to each  to Part Il and as a way to discuss things the students
student and review any unfamiliar terms, such as observed during the “blitz.”

native and introduced species. Then give students

about 10 minutes to complete the survey. AfterwardBEFORE YOU BEGIN! PART Il

ask the students how they think they did. (Don't  yoy will need to find a nearby natural area where the
share possible answers at this point.) Collect the  stydents can conduct their “BioBlitz Survey.” School

completed sheets as a pretest of the students’ grounds, a nearby park or the grounds around a neigh-
knowledge. borhood nature center can all work. Just be sure that
o _ your area is safe for your students (no broken glass or
Divide the class into teams to complete the other hazards) and that you have the permission of the
survey. _ owners, if needed. For example, if you're using your
Divide your class into teams of about four students gwn school grounds, you probably don't need permis-
each. Give each team a clean copy of the sion, but if you're using a nearby city park, you should

ecoregional survey. Tell the students that the mem-check with the city parks department first. You will also
bers of each team should work together to completg,eed to sketch a quick “site map” for the students. This
the survey as accurately as possible. Explain that thgap should show the boundaries of the study area and a
students can use whatever resources they can find ggugh delineation of different plant types. For example,

answer the questions, including the resources listedyreas with shrubs would look different from grassy
on the “Resources” list, additional resources you  areas (see sample below).

gathered, the library, the Internet, community elders
or a local naturalist. Stress that they should find the
most accurate information they can and encourage //Q
them to collect drawings or pictures of the animals 7

and plants they list.

Set a time limit on research.
Give the students at least two days to find answers
to the questions. If you plan on doing the entire

“BioBlitz” activity, this is a good place to stop and ’ [ ] Grass
skip ahead to Part Il. Research for the “Ecoregional 0 G @ G

Sidewalk

Survey” should be done as homework on the days Uil Bench

you spend on Part Il, the “BioBlitz Survey.” By the ’/4y Lowpl

third day, Part Il should be completed. You can go Building ow Flants
E} Bushes

over the “Ecoregional Survey” results from their
research as a wrap-up for this activity.

Go over the survey results. Be sure to have a copy of the “BioBlitz Survey” for
Once the students have finished the survey, have each student (optional: thermometers; magnifying
them share the information they found and compareylasses; binoculars; and field guides). If you live in the

their answers to the pretest. Did students find Chicago area, you may want to borroWkicago
different answers to some of the questions? (For  Wilderness Biodiversity Education Kévailable from
example, how extensive was the group’s list of nature preserves and other sites. The kit contains field

native plants?) What sources proved to be the mosiguides and rubber animal tracks that may be of value to
helpful? Were they surprised by any of the informa-you in this activity. Contact Chicago Wilderness (page
tion they found? 178) for more information and a list of checkout sites.

lllinois Biodiversity Basics
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When scientists want to know what lives in a particular area
or region, they rely on a number of tools and techniques.
Here’s a quick look at some of them.

Birds-Eye View

Aerial photographs and satellite images can give conserva-
tion biologists, wildlife managers and others a lot of informa-
tion about a region. For example, different cover types such
as coniferous forests, deciduous forests or grassy areas show
up in these pictures as different colors or patterns. Scientists
can use the photographs to delineate features on the ground
before they ever visit an area. Knowing what grows on the
ground can be useful for predicting where animals might be,
whether areas could sustain certain animal populations, and
for planning strategies to manage these populations.
Scientists can also compare pictures taken at different times
to look for changes in such things as forest cover and land-
use patterns.

See It for Themselves

No matter how much aerial photographs or satellite images
tell us about a study area, scientists like to visit the area to
see for themselves if the information they gleaned from the
photos is accurate. The process of going to an area to verify
information is called ground-truthing. Ground-truthing gives
scientists a firsthand look at the areas they're interested in
and can help guide further studies.

—————

w g Getting to Know
—~:a9 Biodiversity

Sampling

Scientists rarely have the time to identify every single plant
and animal that lives in a particular area. And even if they did
have the time, it would be extremely expensive for them to do
s0. For these reasons, scientists rely on statistics to get an
idea of species diversity. The scientists look closely at only
small portions—or samples—of the total area they’re inter-
ested in. Then they use mathematics to extrapolate their
findings to the larger whole. Scientists frequently use aerial
photographs or satellite images to decide where to do their
sampling. If an area they want to study is covered by both

——— e — et
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particular areas? If there were distribution differ-
ences, where did they find the greatest diversity? Do
they think that as a group they found everything out
there? What factors might have affected the number
of species they found? For example, would they
have expected to find the same number and types of
species if they’d done their “BioBlitz” at a different
time of year? Or with magnifying glasses? Did one
team have a way to complete the investigation that
worked particularly well? What was the hardest
thing about conducting their “BioBlitz?” Were they
surprised by anything they found or didn’t find?

7. Discussion.
Have the students look back at the questions they
generated in step 1 of Part Il. Based on their recent
field experience, is there any other information they
need to know about the land in order to make a
complete inventory of its biodiversity? What kinds
of organisms have they probably missed? Do they
think these kinds of rapid inventories are useful?

(
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How much do you know about where you live?

What major habitat type do you live in? (temperate forest, temperate rain forest,
grassland, shrubland, taiga, tundra, desert and so on)

N

Name three native trees that live in your area.

3 Name five native edible plants that grow in your
region and list in which season(s) each is available.

Name one poisonous plant that lives in your area.

5 . Name ten native animals that live in your region.
6 Name three native animals that you can see in your area at any time of the year.

Name three migratory animals that visit or live in your area, and list in which
season(s) you're able to see them.

8 Do white-tailed deer live in your area? If so, when during the year do they give
" birth?

9 . How much average rainfall does your community get each year?

10 When (during what season or month) does your community normally get the
" most precipitation?

(—continued)
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11.
12.

13.

14.
15.

16.

17.

18.

19.

20.

40

How long is the growing season in your community?

g 1
What is the average temperature in July? In December? (ﬂ%\\@ﬂf

What are some natural signs in your community that Ty S

show that the seasons are changing? ’ Z"

b
y L
: E=

What body of water—lake, pond, stream or river—is closest to your school?

How has your area changed in the past 25 years? (Ask your parents or
neighbors.)

What types of plants and animals lived in your area 10,000 years ago? What
was the climate like then?

What species in your area—if any—are threatened or endangered?

What natural events or processes influence the land around your commu-
nity? How have they affected the land? (For example, have there ever been
glaciers, earthquakes or volcanic eruptions in your area? Do frequent fires,
high winds or flooding shape where and how things grow?)

Are there any threatened ecological areas in your
community? (Are any wetlands, rivers or forests,
for example, in trouble?)

Name a nonnative species that has created problems
in your community.

lllinois Biodiversity Basics
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BioBlitz Survey

Site Date

Weather
City Temperature
State Team Members

Description (what the area looks like in general)

e s e R

. site map ;

e e e —

Illinois Biodiversity Basics 41
lllinois Department of Natural Resources, Chicago Wilderness, World Wildlife Fund



Plants Insects

Mammals Other Invertebrates

Birds Reptiles and Amphibians

e e e e

Other / Animal Signs
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BEFORE YOU BEGIN! PART |

For each student, make a copy of the “Human Genetic
Wheel” and “Checking Out Your Genetic Traits.”

WHAT TO DO! PART |

1.

44

Introduce genes.

Your students may know that the physical character-
istics of all creatures on earth are determined by
their genes. But what are genes and how do they
work? Genes are sections of DNA that manifest
themselves as visible traits, such as eye color and
hair texture, and nonvisible traits, such as a suscep-
tibility to a certain disease. Genes form visible bars
on threadlike structures called chromosomes, which
are inside the central part, or nucleus, of every plant
and animal cell. Chromosomes contain the genetic
material of each cell, made up mostly of DNA.
Chromosomes become visible under a microscope
when any animal or plant cell divides.

In mammals, most healthy cells have two copies of
each chromosome—one from each parent. Repro-
ductive cells (egg and sperm) have one copy of each
chromosome. Different species have different
numbers of chromosome pairs. In humans, for
example, there are normally 23 pairs of chromo-
somes.

Discuss genetic diversity.

Explain that in a healthy population (a group of
organisms of the same species living in a certain
geographic area) there is a wide variety of genes
that combine in many different ways to form a
broad diversity of individuals. If the population is
suddenly subjected to stress, such as disease or
environmental change, the genetic variety makes it
likely that at least some individuals will be adapted
well enough to survive and continue the species.

Populations of some species have become so small
or fragmented that they have lost much of their
original genetic diversity. If these populations are
suddenly subjected to a disease or other stress, there
might not be any individuals with the genes that
provide protection from the disease and enable the
individuals to survive.
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5. Pool the results.

There are 128 possible combinations of the seven
traits. To find out how many different combinations
are present in the class population, go around the
room and have each student give his or her “Genetic
Wheel” number. Record the numbers on the board.
If there is more than one student with the same
number, place a check next to that number.

Discuss your findings.

Are there any two students in the class who have the
same seven traits? Then ask the students if they can
think of an eighth trait that would set these two
people apart. Are there any numbers that have
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lllinois Department of Natural Resources, Chicago Wilderness, World Wildlife Fund

45



46



Genetic Numbers 5 11 12 17 17 23 24 24 30 31
of Individual 5 11 12 17 17 24 24

White-tailed Deer 24 24

Genetic Combinations 1 3 4 5 6 7 8 9

number of each white-tailed deer in their popula-
tion. They should use the “White-tailed Deer
Genetic Wheel” to find the number of each white-
tailed deer in the same way they used the “Human m
Genetic Wheel” (Part 1) to find their own numbers.
Students should write the genetic number of each
white-tailed deer on each white-tailed deer card. =

Determine the genetic diversity of each group’s
population of white-tailed deer.

Next ask the students to determine the genetic n
diversity of their group of white-tailed deer. Ask the
student groups to count how many different indi-
vidual genetic numbers are exhibited by their 20
white-tailed deer. This is the group’s diversity n
number. Consider that a student group has a populas
tion of white-tailed deer with the genetic numbers
shown in the table above.

In this case, the student group would have a total of
nine different genetic combinations represented by
their white-tailed deer group so the diversity num-
ber is nine. Write a tally on the board, recording
each student group’s number of white-tailed deer
and diversity number. The larger a group’s diversity
number, the more genetically diverse the population
of white-tailed deer.

Each student group should start with 20 white-tailed
deer. The diversity number of group one should be
4, group two should be 8, group three should be 12,
group four should be 14 and group five should be
20. Some students may realize that they have an
advantage—or disadvantage— at this point.
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Rules and Strategies
Before students begin the game, share the following
information:

If a white-tailed deer dies, the students should turn
the card that represents that white-tailed deer face
down.

Only the dominant male white-tailed deer can mate
with the females. If the dominant male dies, a new
dominant male must be designated. If a group loses
all its males or females, it cannot reproduce.

Events usually affect half of a population. If you
have an odd number of white-tailed deer that are
affected by an event, round down to find the number
of white-tailed deer affected.

Female fawns cannot reproduce in this game.
During reproduction events, each qualifying female
will receive a fawn card. Students must choose traits
for each fawn based only on the traits of that female
and the dominant male. See the following example:

Dominant Male
poor hearing
resistant to disease
good sense of smell
large home range

Female
excellent hearing
resistant to disease
poor sense of smell
large home range

The fawn can have either excellent hearing or poor
hearing and have either poor sense of smell or good
sense of smell, but the fawn must be resistant to
disease and have a large home range (because both
parents have these traits). Every time a female has a
fawn, the students will assign traits in this manner.
Circle the traits on the fawn cards.

a7
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Have each group select a dominant male.

Each group of students should select one male in its
white-tailed deer population to be the dominant
male. Students should place a big letter “D” on the
dominant male white-tailed deer’s card. This white-
tailed deer will be the only one that mates with the
females in the population during the course of the

game. If this male dies, the group will have to 8.

designate a new dominant male to take its place.

Have students choose cards from the “Event
Cards” and read them to the class.

“Event Cards” depict scenarios of environmental
change that the white-tailed deer populations must
confront. Italicized text on the cards indicates the
impact that the environmental change has on

individuals in the population: loss (death) and a.

reproduction. Remind your students that this exer-
cise is a simulation of what could happen to a real
white-tailed deer population. While the events are
not real, they do represent some of the many pres-
sures exerted on populations by natural and human
forces. Allow your students to take turns picking an
event card at random and reading it aloud to the
class. Tell your students to pay attention to the event
being read and respond to that event based on the

white-tailed deer they have in their population. b.

Every group follows the directions of each event
card.

Record how many white-tailed deer are

left after the events have been read, and\ f
analyze the results.

After all the “Event Cards” have been read,
record on the
board the
number of
white-tailed |,
deer (adults
and fawns)
surviving
in each
group’s
popula-
tion.

Compare different groups of
white-tailed deer and L
determine which ones were
more successful. Did geneti
diversity contribute to this
success? How?

Discuss the results of
the game.

After you finish the
game, discuss r
genetic diversity /
using the
following
guestions:

Why is genetic
diversity important?
Generally speaking, a
; r more genetically diverse

r population is more likely to

contain some individuals that have

the traits necessary to survive and adapt to changes
in the environment than populations that arent as
genetically diverse

What is the relationship between the size of a
population and its genetic diversity?

As a population becomes smaller, some variation in
traits is lost. Because there are fewer individuals in
a smaller population, it is less likely that there will

be individuals with the traits necessary to survive in
times of environmental stress. This is one reason
smaller populations are more vulnerable to extinc-
tion. Many species that once had large populations,
such as the greater prairie-chicken and American
bison, have lost a great deal of their genetic diver-
sity in a short time because of habitat loss and over-
hunting

What can be done to prevent the loss of genetic
diversity?

To preserve genetic diversity, it is important that
wild populations of plants and animals do not
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become small or fragmented. Preservation is
becoming more and more challenging as human
populations expand and increase their level of
consumption as well as demand for space.
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Human Genetic wheel
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The white-tailed deer is a large mammal, weighing There is a “velvet” cover-
100 to 300 pounds. Color varies seasonally. Duringng over the antlers for
the summer, the hair has a red tint, but during the nourishment and
fall and winter, it is gray-brown. The belly is white. protection while
The large tail has a white underside. Young white- they are grow-
tailed deer have white spots on their back. Males ing. After the o

L white-tailed deer
grow and shed antlers annually. There are no inci- antlers are 5 "W ek (male)

sors or canine teeth on the upper jaw. done grow- S 7 A& W

inginthe [V 95
The white-tailed deer may be found statewide in  fall, the " deer will

lllinois. It lives in wooded areas but may be seen rub this “velvet” off on
feeding far from such locations. The white-tailed F small trees. The white-tailed
deer is an herbivore, feeding on fruits, grasses, deer is active mostly at night and
grains, vines, mushrooms, nuts and the leaves and during the sunrise and sunset hours. The

twigs of trees and shrubs. It chews its cud, that is, female and her offspring may stay together for
bringing up material that it had chewed once and several months. The male white-
swallowed to be chewed and swallowed again. tailed deer is called a “buck,” and the
When this animal is startled, it runs and flips up its female is a “doe.” A male will mate
tail to show the white side. The male’s antlers are with several females. Mating occurs
shed and October through January. The gestation
replaced
each
year.

usually produces two offspring. Young
deer, called fawns, are able to run within a
few hours of birth. Males drop their antlers
during February and

‘ March.

white-tailed deer
“doe” (female)

white-tailed deer
“fawn” (young)
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period is about seven months, and the doe



WHITE-TAILED DEER GENETIC WHEEL

Begin with the center and move outward based on your white-tailed deers traits.

Key:

Poor S of S = poor sense of smell
Good S of S = good sense of smell
LHR = large home range

SHR = small home range

For example, a female
white-tailed deer with the
following characteristics:

0 Resistant to Disease
[0 Excellent Hearing

O Poor Sense of Smell
U Large Home Rang