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FOREWORD

Dear Teacher and Interpreter:

Crows, jays, warblers, pelicans, sparrows, ducks, eagles—all different varieties of birds. Lions, tigers,
bears, mice, rabbits, dogs—all different varieties of mammals. Maples, elms, pines, palms, oaks—all
different varieties of trees. These you can see, but there are thousands of different varieties of micro-
organisms that are the beginning of the food chain for the animals, birds and plants that you can’t see.
The earth abounds with variety. Almost anywhere you travel you will find an incredible variety of plants
and animals. This variety of life is called biological diversity. It includes ecosystems and their interacting
communities of plants, animals, and micro-organisms, as well as species, and their genetic composition
and variation.

Why is biological diversity important? Why should we care about preserving as much of it as possible?
Our lives, and life on earth as we know it, are dependent upon the complicated inter-actions and
interdependency of the myriad species of life forms with which we share this planet. Ecosystems are
composed of both living and non-living elements. Control of climate and the quality of the atmosphere are
services provided freely by natural ecosystems. So too are the cycling of nutrients and the natural disposal
of wastes, pollination and the supply of foods, the maintenance of soils, and water storage in forest
watersheds.

This renewal and recycling process is the power nature has to cleanse and rebuild ecosystems, but there is
a balance that must be maintained and, as good stewards, we must maintain species of plants and animals
that affect our lives everyday and in ways few people realize. Foods that we eat, medicines we take for
illnesses, industrial products we use, and pets and house plants, may all owe their origin to living wild
plants and animals. Developed and developing countries alike are dependent upon a species richness
embodied in a common, shared heritage of biological diversity. It has been stated that the loss of biological
diversity is second only to nuclear warfare in its threat to human and other life on this planet. This loss of
the diversity of life, and other related environmental concerns, may well be the most significant issue
facing mankind as we approach the beginning of the 21st century. As the 20th century ends, we face the
loss of many species which were present at its beginning.

A critical part of the problem is that we just don’t know how many species of living plants, animals, and
micro-organisms there are. A few years ago five to six million would have been a common estimate.
Today, a conservative estimate would be thirty million plus. When you don’t know how much there is of
something, you can’t accurately assess what you're losing. The tropical areas of the world contain the
greatest biological diversity, and it is there where the greatest loss of plants, animals and micro-organisms
is occurring.

The threats to biological diversity include the loss of places where plants and animals naturally grow;
pollution; direct elimination of animal and plant species; introduction of alien species; and climate change,
especially global warming. Our hope—the earth’s hope, lies in a concerned, educated, and motivated
public. It begins with education. Hence, we are happy to endorse and support this environmental
education curriculum on biological diversity. The future is in our hands, our hearts, our minds.

9&.&«7\ W @\[@ C. Tibanof
James M. Ridenour Paul C. Pritchard
Director President

National Park Service National Parks and Conservation Association




ABOUT THIS CURRICULUM

The National Park Service (NPS) has declared biological diversity a Service-wide initiative. National parks often provide
the last stronghold for many species of plants and animals. Recognizing this, former National Park Service director,
William Penn Mott, Jr. created a task force to determine what the Service could do to preserve and maintain the variety of
life. The task force found that there is a great deal of misunderstanding about what biological diversity is, as well as a
lack of awareness of its importance. Educating the public was identified as a first step in preserving biological diversity.

The National Parks and Conservation Association, a national environmental organization, saw the need for educational
materials about national parks geared to children. Responding to the task force's recommendations, the Minnesota
Environmental Education Board, NPCA and the National Park Service decided to develop a curriculum on biological
diversity. The Passports to Your National Parks Program was crucial to the funding of this effort.

Designed especially for children in the fourth through the sixth grades, the curriculum contains ten units—each dealing
with a specific concept relating to biological diversity. Each unit contains hands-on activities designed to make children
aware of the importance of maintaining a biologically diverse world. Some activities are best suited for use at the school
site prior to a visit to a park area. These activities are then reinforced by activities conducted in the park. There are
further activities that can be used in the classroom after students return from the park. We encourage the adaption of the
material to make it fit each special circumstance and need.

AN OVERVIEW OF THE UNITS

1. BIODIVERSITY: THE SPICE OF LIFE

Participants hunt for and investigate biological diversity. Three levels of biological diversity are explored: ecosystem,
species and genetic. The emphasis throughout is on species diversity—the variety of life.

2. EXTINCTION IS FOREVER

Through guided imagery, questionnaires, research projects, and games in the classroom and in the field, students learn
about the process of extinction and the role of human beings in the process.

3. THE ROLE OF NATIONAL PARKS IN MAINTAINING AND PRESERVING
BIOLOGICAL DIVERSITY

Students learn about the role of national parks in preserving biodiversity through process oriented investigations,
planning, discussion and writing to students near another national park.

4. BIOLOGICAL DIVERSITY: ITS VALUE IN $$$ AND SENSE

Students learn how we use wild plants and animals to produce the material objects which sustain and enrich human life.
They do this through research, games and interpretive activities.

5. BIODIVERSITY: CONSIDERING THE GLOBAL CONNECTIONS

Students learn how we depend on and affect the world’s stock of plants and animals. They do this through original
explorations, participatory games and creative dramatics.

6. HABITAT AND NICHE

Through investigations of commonly found organisms and games in the classroom and field, students learn about the
importance of habitat and niche in preserving biological diversity.



7. ORGANISMS/POPULATIONS OF ORGANISMS

Children search for organisms in their schoolyard /neighborhood to find out what lives and grows there. They determine
how many organisms there are in a study site. Children participate in games designed to help them understand variation
in organisms and population changes. They make value decisions about plant/animal issues. Children play a game and
learn some of the factors involved in the endangerment/extinction of small populations.

8. ADAPTATION/CHANGE

In this collection of activities students learn about the concept of adaptation. Through time, plants and animals become
marvelously fitted to their environments. However, human activities are dramatically changing the earth’s
environments. Many plants and animals are unable to keep up with these changes and are threatened with extinction.
Students learn about adaptation through creative invention, interpretive experiences, exploration of animal coverings and
a game based on a popular television program.

9. COMMUNITIES

In these activities students learn about plant and animal relationships in communities, how humans can change these
relationships, and their effects on biological diversity. Students play a community game in which they turn their
classroom into a community. At the park they participate in decision making activities and learn why we should save all
the parts of a community. When they return to the classroom students decide which uses of a community are most
important and evaluate possible actions humans might take as they attempt to solve a problem of coexistence with
dangerous wildlife.

10. BIODIVERSITY AT HISTORIC AND CULTURAL SITES

Culture and nature are intimately interconnected. In these activities youngsters make a biological diversity booklet on
the variety of ways early people used plants and animals. They make a time line that includes historical and biological
diversity events. At a cultural site they explore uses and abuses of biological diversity. Back in the classroom, they study
symbols of biodiversity chosen by their state.

THE MAP

The cover graphic and the maps within this guide are based on the Peters Map of the World. This map is the work of
German historian, Arno Peters. Though it too is distorted in its translation of the earth's spherical shape onto a flat
surface, this projection corrects the proportional distortions of other maps which are based on information laid down
hundreds of years ago when Europe dominated and exploited the earth. This new map shows all the continents and
oceans according to their actual size and distance from the equator.

For more information on this map and extended interpretation, see The New Cartography, Carinthia University Press,
Klagenfurt, Austria, and Friendship Press, New York, USA, 1983.

FOR FURTHER INFORMATION

If you want to help make a world of difference contact:
The National Park Service

Midwest Regional Office

1709 Jackson Street

Omaha, Nebraska 68102-2571

or the National Park area closest to you.

Copies of this biological diversity curriculum can be purchased from:
National Parks and Conservation Association

1015 31st Street NW, 4th floor

Washington D.C. 20007
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BIODIVERSITY: THE SPICE OF LIFE

OVERVIEW

Participants hunt for and investigate biological diversity. Three levels of biological diversity are explored:
ecosystem, species and genetic. The emphasis throughout is on species diversity—the variety of life.
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TEACHER BACKGROUND

Biological diversity or biodiversity refers to the variety and variability of living organisms on
the planet. Ecologists tend to focus on three levels of biological diversity: genetic, species,
and ecosystem diversity.

Species diversity is the most common level of diversity. Species is a word used in biology to
refer to a type of organism different from all others. Species diversity is a measure of the
number of species at a location. It varies greatly from place to place.

Ecosystem diversity is a complex level of biological diversity. An ecosystem is a system in
which a community of organisms and their physical environment interact. Each ecosystem
(e.g., a park) contains characteristic plants and animals. Some examples of ecosystems are
grasslands, deserts, rain forests, conifer forests, and deciduous forests. In a large area there
may be several different ecosystems. This is ecosystem diversity.

Genetic diversity is a less obvious level of biological diversity. Genes are inherited from
parents and transmitted to offspring. Genes affect how organisms look and how they work.
Genes also make each individual at least a little different from every other member of the
species. These differences are what we call genetic diversity.

Today there is great concern about the loss of biodiversity. In the foreword to Technologies to
Maintain Biological Diversity, John H. Gibbons, Director of the Office of Technology
Assessment states, "The reduction of the Earth's biological diversity has emerged as a public
policy issue in the last several years. Growing awareness of this planetary problem has
prompted increased study of the subject and has led to calls to increase public and private
initiative to address the problem.

"One major concern is that loss of plant, animal, and microbial resources may impair future
options to develop new important products and processes in agriculture, medicine, and
industry. Concerns also exist that loss of diversity undermines the potential of populations
and species to respond or adapt to changing environmental conditions. Because humans
ultimately depend on environmental support functions, special caution should be taken to
ensure that diversity losses do not disrupt these functions. Finally, esthetic and ethical
motivation to avoid the irreversible loss of unique life forms has played an increasingly major
role in promoting public and private programs to conserve particular species or habitats."
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SECTION I. CLASSROOM—PRE-VISIT ACTIVITIES

Activity 1. Make a Graph of Biological Diversity: Species (or kind)

OBJECTIVES

Students will be able to

1) explain the concept of biodiversity /biological diversity; and
2) group living things by observable attributes.

MATERIALS

For the Class

Community-Environment sample: several shovelfuls of a forest or a meadow/prairie/lawn or
mud from a pond in a large bucket. If possible, the samples should contain both plants and
animals, including plant and animal remains.

Shovel

Bucket

Newsprint/butcher paper

Optional: Water, if you use mud.

For Each Group

1 Egg carton

3 Plastic spoons

1 Plastic tray

1 Large plastic cup
3 Magnifiers
Pencils and paper
1 Ruler
Newspaper

Tape

Optional: Plastic cup for water if a mud community is used

For Each Student
Blackline Master: SPICESHEET I

PROCEDURE

1. Separate children into groups of two or three. Have each group place a couple of sheets of
newspaper on their work surface and take a large scoop of the community-environment you
have chosen for them to study. After the activity, please return the sample to the location
from which you took it.

2. Have the students carefully sort through their samples and remove each organism.
Organisms of the same kind should be placed together in the same partition of the egg carton.
If your class is using a sample of mud add a few spoonfuls of water to each partition used.
Plants, if any, can be laid on the newspaper.
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3. Have each team complete SPICESHEET I.

4. Make a graph showing the diversity. Use
the drawings to make a picture graph. Have
one member of a team take one of their
pictures and tape it in the upper left hand
corner of the board. Have a member of the
second team select one of their pictures. If itis
similar to the one on the board, tape it below, if
it is different, tape it to the right to make a new
column. Continue until all the pictures are on
the board.

This is a graph of species diversity. It shows
how many kinds of organisms were found, as
well as how many of each kind were found.

5. Ask the following kinds of questions:

*Which column has the most?

*Which column has the least?

*Which plant or animal did we find most often?

*Which plant or animal did we find least often?

¢ Are there more than ?

* Are there any columns which are the same?

¢ Are there any columns which show the same number of plants and animals?
¢If you made two graphs do the two graphs have the same general shape?
*How many more are there than ?

*How many less are there than ?

*How many different kinds of organisms altogether?

*What is the total number of organisms we found?

*Did we find more plants or animals?

6. Gather the class together for a discussion. Ask students if they know a special scientific
word used to express the different kinds of plants and animals. That word is DIVERSITY.
Write it on the board.

Tell students that there is also another term used to represent plant and animal diversity.
Write BIOLOGICAL DIVERSITY on the board. It refers to the great variety of different kinds
of plants and animals on planet Earth. Write BIODIVERSITY on the board too, and tell
students that this is a shorter way of writing this. They should know both because they will
hear them at zoos and in park programs as well as on television and magazines. If you want,
tell students that the "bio" in biological refers to life and the "ological" ("ology") refers to the
study of life.

(I




7. Ask students to list as many different animals as they can. Write ANIMALS on the board
and list the names that students mention.

8. Ask students to list as many different plants as they can. Write PLANTS on the board and
list the names that students mention.

9. Discuss these lists by using the following kinds of questions:

*Which group has the most?

*What do we appear to know about biological diversity?

*What biological diversity do we appear to be interested in?

¢ Are there more wild animals than other animals listed? Plants?

*What is a wild animal? Plant?

¢ Are there more trees than garden plants?

*Rank order the different kinds of animals from most to least. (You may want to write
Insects, Birds, Wild Animals, Pets, Farm Animals and Other on the board and have students
rank order them from most to least.)

*In what surroundings (or habitats) would you find ? (Have students describe these
places in terms of characteristics such as precipitation, temperature, and seasons.)

*Which animals/plants that we listed can be found in our community? On other continents?
(You may want to set up a table with the continent names and list the animals under their
home areas.)

1-5
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Activity 2. Exploring Field Guides

OBJECTIVES

Students will be able to

1) explain the concept of biodiversity/biological diversity; and
2) group living things by observable attributes.

MATERIALS

Library books describing nature, especially field guides of birds, mammals, insects, insect
pests, reptiles, amphibians, trees, wildflowers, and weeds.

Blackline Masters:
SPICESHEET II
SPICESHEET III
SPICESHEET IV

PROCEDURE

1. Describe the collection of field guides and nature books you have brought to the classroom
on animals and plants.

2. Divide the class into small teams and give each a book. Have students
examine the books. As they examine their books ask these kinds of questions:

*What are the common characteristics of the organisms found in your book?
*The organisms in the books are grouped together based on similarities. What
are some differences you notice about these organisms?

*Find an example of something you have seen. How can you use the book to
find information about where it lives?

*What thoughts and feelings do you have about the organisms shown in your
book?

3. Give each team a copy of the blackline master, SPICESHEET II. Emphasize
that students are to identify key properties, e.g., for a group working with trees
a category might be conifers (needle-like leaves, cone-bearing) or more
specifically, pines (evergreen, 2-5 needles per branch, cones). For some
categories there may be more space than students need.

If there are coniferous trees on the school property bring in some needles. Are
the needles in bundles? Spruces have single, four-sided needles. Firs have flat
needles. Can students feel the sides? Roll them between their fingers? Are the
needles sharp? Dull? Stiff? Soft?

T
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This is a good time to start a nature collection table. Some students may be collectors already.
Encourage students to bring in what they find. Students should bring only dead animals—
insects, butterflies, beetles, seashells, pressed leaves and flowers, twigs and small branches,
pine cones, fossils, snake-skins, bits of fur, feathers. Leaves and flowers can be laminated.
Students SHOULD NOT pick wild flowers for this table. This is a good time to discuss why
we shouldn't pick wildflowers—their purposes, their right to exist, and the laws.

Over the years, this interest table can become a permanent collection. Students can develop
museum cards for the items that provide interesting information to a visitor.

4. Give each team a copy of the blackline master, SPICESHEET III. Review the sheet with
them. An example of a similarity may be the eye of an organism and its color. On the other
hand the eyes may be different. They may be different colors or have a ring around them.

When students are finished ask them to describe some of the similarities and differences they
noticed. Be sure students describe not only WHAT is different but HOW it's different. You
are trying to help them expand their observational and descriptive skills.

5. Distribute copies of the blackline master, SPICESHEET IV. Have several teams describe
their findings.
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Activity 3. Make a Thumbprint Bulletin Board of
Biological Diversity: Genetic Level

OBJECTIVES

Students will be able to

1) identify variation in human physical characteristics and preferences; and
2) measure and analyze variation.

MATERIALS

For the Class

Stamp pads

Water, soap and paper towels

For Each Team

Unlined index cards, 3" x 5" (or plain paper)
Scissors

Magnifiers

PROCEDURE

1. Have students work in pairs. Give each team a card. Make a drawing on the chalkboard to
show students how to divide and label the card.

Name Name
Right Thumb Right Thumb
Left Thumb Left Thumb

2. Have students wash and dry their hands. Then press their thumb flat on the stamp pad
and flat on the card. Do this for the right and left hand. Practice a few times on a separate
sheet of paper.

3. Have students examine their thumbprints.

Are your right and left thumbprint exactly alike?
Compare your thumbprints with those of your partner.

T
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Are they alike? Exactly alike? Describe any differences.

Cut the cards in half and compare your thumbprints with another person. Are they alike?
Exactly alike? Describe any differences.

4. Post the prints in a place where students can view and study them for the next few days.
(Label the poster, e.g., WANTED: TWO THUMBPRINTS EXACTLY ALIKE or
THUMBPRINTS: NO TWO ALIKE.)

5. If you wish, students can take the stamp pad home and record thumbprints from members
of their family. (Perhaps a dog, cat or pet bird would be willing to provide some new
evidence, too. Do they have unique "fingerprints?" If not, how can individuals be identified?
Nose prints are used to identify individual dogs. Biologists studying lions have learned to
identify individuals by their whisker patterns.)

6. Introduce the term VARIATION. Tell students that VARIATION refers to the differences
among individuals. Each living organism shows variations. Sometimes it's in the way we
look or behave. Ask students, how do fingerprints show that every person is different? How
is this information used? Have you ever been fingerprinted? (Have students check their birth
certificates.)
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Activity 4. Examine Similarities and Differences in the Classroom

OBJECTIVES

Students will be able to

1) identify variation in human physical characteristics and preferences; and
2) measure and analyze variation.

MATERIALS

For Each Team

Ruler (metric preferred)

Meter stick/yard stick/centimeter or inch tape measure
String

Paper /construction paper

Blackline Master:
SPICESHEET V

PROCEDURE

1. Divide the class into pairs. Distribute copies of the blackline master, SPICESHEET V. Have
students record measurements. Put the following instructions on the chalkboard.

*Shoe size. Record as the next highest whole number. If your shoe size is 5 1/2, record 6; if it
is61/2, record 7.

*Shoe length. Round off to the nearest centimeter (or inch).

*Hand length. Measure the LEFT hand from the base to the tip of the finger. (Sometimes
there is a convenient wrinkle at the base of the hand.)

eIndex finger. Measure the LEFT index finger, from the top of the knuckle to the tip of the
finger (not the end of the fingernail.)

*Height. If you don't have meter/yard sticks use string. Show them how to use string to
measure the height of someone. Put a pencil or pen mark at the top.

* You Decide. This is something for the students to decide to measure. Ankle, wrist, nose
length, arm length, hand width etc. If students want to measure "distance around" they can
use string. Wrap the string around the body part, e.g., ankle, and mark the distance with a
pencil or marker. Then measure with a ruler.

2. Have students graph their data. First, provide them a couple of examples on the
chalkboard, e.g., number of girls and boys, eye glasses (contact lenses count!), hair color.
Make a bar graph on the chalkboard with numbers of students on the vertical axis and the
attribute on the horizontal axis.

1-10

11111



1
3. Now divide the class into 7 small
groups and have each group graph
one piece of the data collected. You
will probably want to be able to
compare the graphs so decide on a
standard scale. This is especially
important on the vertical axis. The
vertical axis number might be 2
centimeters (or roughly 3/4 inch)
apart; the horizontal bars could be Glasses Red hair Female +5' +95Ib  Caucasian
2.5 cm wide (or roughly one inch).

4. Display the graphs around the room and discuss them.

*Which bar has the most ?
*How many other people liked your wild animal best?

*Which bar has the least ?
*How many more are there than ?

*Which graph has the most number of attributes? The least?

e Are there any graphs with bars the same?

*How could we find out if tallest students have the biggest feet?

*What are some other things we might investigate to learn more about variability in our class?

5. Have students write a description of the class that would help a visitor (a guest speaker) or
someone you are going on a field trip with to know more about your class. Ask a few
volunteers to read their descriptions.

6. There are some other human characteristics that kids will enjoy learning about. Some
people can roll up the sides of their tongues into a U shape; others can't and we refer to them
as rollers and non-rollers. Some of us have free ear lobes and others of us have attached ear
lobes. There are people with chin dimples and people without them. Some of us have a
hairline that is referred to as a widow's peak; others don't. Collect the data and have some
volunteers make graphs to display the data.
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SECTION II. NATIONAL PARK—ON-SITE ACTIVITIES

Activity 5. Exploring the Tools of the Trade

OBJECTIVES

Students will be able to

1) describe the use of scientific equipment to study plant and animal biodiversity in the field;
2) become aware of what scientists learn when they study biodiversity.

MATERIALS

Compass Paper tags Live/Snap trays
Flagging Netting Soil auger
Meter stick or measuring tape (aquatic, plankton, avian) Increment corer
Telemetry equipment Sample bags Plant press
(collars, antennas, receiving equipment) Plaster casting Field guides
Nail polish Field data sheets Tree harness
pH paper (indicator paper) Field notebooks Vasculum
Markers Calipers Magnifiers

(bird bands, ear tags)

PROCEDURE

1. Choose a place. It could be a section of any park trail. It may include one plant
community or two or three of them. Place some tools used by scientists to study biodiversity
along the trail or in the community. Try to make them blend into their surroundings. You
may want to put some of the tools in plastic bags to protect them.

Some of the tools can be placed in the environment in a way a scientists would use them. For
example quadrants, browse studies, plant tags, small live traps can be placed in strategic
locations the night before. Demonstrate the use of the tools and give students an opportunity
to use them. You can use them to tell interesting stories about biodiversity, much of it based
on research in or near your park setting. Students will gain some insights into how
biodiversity is studied while also learning about biodiversity.

The list of biological diversity tools does not include all the possibilities. Your park/regional
scientist can describe research and equipment unique to your situation, suggest and help you
relate the scientific equipment to the study of park biodiversity. While there is no question
that scientific instrumentation has become increasingly sophisticated, there is much research
that is done in the field with quite ordinary materials. One item of this kind in the list is nail
polish, used, e.g., to mark snails/insects.

1-12

I



Activity 6. Biological Diversity Hunt

OBJECTIVES

Students will be able to

1) identify some of the biodiversity of a particular area (habitat/community /ecosystem; and
2) describe some differences between separate areas (habitats/communities/ecosystems).

MATERIALS

Blackline Master:

HUNTING FOR BIODIVERSITY
Optional: Flagging

PROCEDURE

1. Make a copy of HUNTING FOR BIODIVERSITY and cut it into cards. Place them in a
sturdy envelope. Add your own site specific cards.

2. Use a trail that goes through a variety of habitats/communities/ecosystems. Select two or
three sites that are different and are easily supervised. Point out the boundaries of the area.
You may want to use flagging to mark boundaries. Remind students that they are not to
collect or damage anything.

3. Divide the class into teams of three curious naturalists. Give each team two cards.

4. Give each team ten minutes to find what their cards ask for. Have the teams take the class
to the finds. Collect the cards or have students exchange them for use on the next site.

5. Ask students these kinds of questions:

*What are some words that describe the plants growing on this site? (This is a good time to
remind students that all the plants and animals living together here make up a community. If
it has a name, name it.)

*What did you learn about animals on this site?

*What are some ways we could learn more about the animals on this site?

*How would you describe the biological diversity of this site? Rich or Poor? What is your
evidence?

*Did anyone find a plant or evidence of an animal that no one else found?

* Are some plants more abundant than other plants?

*What would you say is the least abundant plant on the site?

*How is this habitat/community /ecosystem similar to the one we just studied? How is it
different?

*What are some words you would use to describe this place?

*If appropriate, which team found evidence of species diversity? Individual variation?
*Which of us is best dressed for hiding in this area? Break the class into small groups. Give
them a minute to invent a game to test that.
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SECTION III. CLASSROOM—POST-VISIT ACTIVITIES

Activity 7. Biological Diversity in an "Un-natural" Area

OBJECTIVES

Students will be able to

1) collect quantitative evidence of differences and similarities; and
2) make statements supported by evidence about their findings.

MATERIALS

None required

PROCEDURE

1. Have students bring leaves of the most common plants from their lawn (e.g., up to six). If
you live where students can bring them from vacant lots or old fields or wooded areas, use
them. Just be sure students are collecting from the same type of area. Collection of specimens
should never be indiscriminate. Encourage students to collect only what is necessary.

2. Have students make a real graph of their data.
One student places a leaf down on the floor (or

table) and starts a column. Students with similar %

When all the leaves of one kind have been placed, %
invite a student to start a new column. When @

students have completed placing leaves in

columns, encourage them to examine all the @ @ ﬁ@%
leaves. Do the leaves in each column belong E :

leaves should place their leaves in that column.

there? If there are disagreements, ask students to
compare shape, color, texture, odor.

3. When they are finished, ask these kinds of questions:

*How many columns are there? Are any of them equal?

*Which column has the most leaves? The least leaves?

* Ask a student naturalist to describe the leaves in one of the columns. S/he should not
identify the column. When another student naturalist thinks that s/he knows which it is, s/he
should raise her or his hand and identify the column.

*Have a student naturalist leave the room. The rest of the class chooses a mystery column.
After the student naturalist returns to the room, s/he tries to identify the column using
questions that can be answered yes or no.

*We collected samples from (name the area). Did we find
more or less biological diversity? Or was it about the same? How do you know?
oIf we collected samples from (name a familiar location), do

you think we would find more or less biological diversity or would it be about the same?
1-14
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Activity 8. Take a Guided Fantasy Experience Trip

OBJECTIVES

Students will be able to

1) describe changes in plant and animal communities;

2) describe the accumulation of biodiversity over time; and
3) use appropriate words/media to describe experiences.

BACKGROUND

This activity is based on the work of Henry C. Cowles, a professor at the University of
Chicago, who in 1899, published an article describing changes in biological diversity on the
southern shores of Lake Michigan. Cowles was curious about how beech-maple forests had
become established on old sand dunes. Once the site of these forests had been dry, sandy
beaches. Based on field observations, Cowles inferred that the beech-maple forest was the
product of a long sequence of events. While the beech-maple forests of these sites are like
those growing on rich most soils elsewhere, the soils under these trees are only a few
centimeters thick and are underlain by loose sand.

Develop a guided imagery experience describing the accumulation of biodiversity for your
own area.

MATERIALS

For Each Group
Newsprint/Butcher paper
Colored markers
Paints/crayons

PROCEDURE

1. Choose a location where human intrusion, especially sound, is minimal. Have the students
find comfortable places to sit or lie down. Once students have settled down and everyone is
quiet, begin reading the script.

TIMETRIP: BARE GROUND TO BIOLOGICAL DIVERSITY

Close your eyes and relax. Please concentrate on what I'm saying. Try to imagine what I
describe with your "mind's eye." You are a member of an expedition from another
planet studying Planet Earth. Two of your team members have just returned from Earth
to your space station. They have discovered an old satellite which they brought back
with them. When the satellite was opened a remarkable film was found.

So far, no one knows who took it. The film is a history of plants and small animals of a
beach taken from a long time ago up to present. The film is short—about the length of a
television program and was shot in a special way. Every few years it took pictures of the
same lakeshore in Michigan.
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You have been invited to the viewing room to see it. You are excited about seeing a film
that no one else has ever seen before. The lights dim and a printed instruction fills the
screen. It says, "For the next 100s of years this place will be filmed from time to time.
Map readings are Alpha 23905; Beta 91." You wonder what those map readings mean
and think that it's a strange way to identify a place.

Then you see a picture. It's blue. Very blue. There is something about it that makes you
think it is a very large lake. You know it is when your eye catches the storm line of the
beach, the place where water is highest during fierce storms. As the camera lens moves
over the wide beach, inland, away from the lake, you are surprised to see sand dunes.
The beach is very wide. It looks like a desert. The wind is blowing sand about and you
can see the dunes changing their shape. You imagine the sound of the wind and the
swirling sound of the sand. The dunes seem almost alive...they are always changing
shape. The camera lens zooms in and you can see finer details. Inland, away from the
shore, you can see grasses growing. You notice that the wind is not blowing much sand
around at all. It all looks very dry, very hot and appears very still. Quiet...just the wind,
sand and dune grass. In other places along the beach where there is less sand dune
grass, the wind blows sand up and over the plants.

Where the wind has blown especially hard you can finally see how these plants spread
and grow. They creep their way underground. Parts of the plants that grow
underground send up shoots or plant stems as they move through the sand. In some of
the larger areas completely covered by sand dune grass there are small shrubs and
trees—willow, cherry and cottonwood. You can even see some small animals, too. The
expedition scientists point out burrowing spiders, grasshoppers, and digger wasps. You
see the grasshoppers jumping. You can hear them "sing" as they rub one body part
against another. In the next part of the film the trees have grown older. The cottonwood
is now a very big tree, providing lots of shade. It is Fall and the thick yellow leaves are
drifting lazily to the ground below. The small sand animals are mixing the leaves with
the sand grains, forming the first soil.

In other places there are small pine trees with their needle-like leaves growing under the
cottonwood, willow and cherry forest. In the next part of the film the pine forest has
grown up and the cottonwood trees are gone. You can see some new critters—ants. The
"bug" expert in the audience points out some animals called sand locusts and new kinds
of digger wasps. The ground is covered with pine needles and here and there you see
some young oak plants. The film rolls forward and you are surprised to see that the
pines are gone and that the oaks have grown into an oak forest. There are lots of thorny
shrubs, too...blackberries, gooseberries and prickly ash.

On the ground there are new kinds of grasshoppers and you keep track of their number
as the lens probes the forest floor! "One...two... three...four.. five...six new kinds of
grasshoppers." Here and there you see snails for the first time. All of a sudden one of
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your team yells out, "antlion"—another new critter. To you they look like neither ant nor
lion. The "bug" expert tells you that they eat ants that fall into pits they make. So to an
unwary ant they first might appear to be lions.

The woods has become a very different place than the original dry, sandy beach you saw
at the beginning of the film. In some of the shadier places you see new kinds of
seedlings. Someone announces that these are young maple and beech trees.

Then, all of a sudden, a rich, fully-grown beech-maple forest appears on the new screen.
The oaks are gone. In a place where an animal has dug into the ground you see that the
soil has really changed. it is no longer pure, dry sand but is now a deep and lovely
coffee brown. You imagine the delicious odor of this soil after a soft summer rain. It
smells so rich.. like it could grow anything.

In the soil and leaves there are millipedes (1,000 legged "worms"), centipedes (100 legged
"worms"), sowbugs, all kinds of new snails, crickets, and even earthworms. You know
that the soil is rich. The ground is covered with plants. There are about a dozen other
kinds of trees and 100 or so smaller, different kinds of plants—shrubs, creepers and
plants whose flowers and scent make it so pleasant during a short couple of weeks in the
Spring. You want so much to visit this place in the spring and to smell those flowers.

The view screen turns dark and the room lights remain off. It is very quiet. You wonder
about all the changes. A quite barren place with just a few kinds of plants and animals
has changed over a long period of time to a place with many different kinds of plants
and animals. Everyone is trying to understand and remember what they have seen. At
first there was just a bare beach followed by grasses...cottonwoods...pine...oaks...and
then a rich forest of maple and beech, trees with all kinds of other plants. You think to
yourself that it's kind of like not mowing your lawn all summer or letting a vacant lot
grow up.

When you feel ready, open your eyes and stretch if you'd like. It's time now for us to
return to class. Let's do it slowly and quietly. There is no need to hurry.

2. Five options for debriefing.
a. Divide your class into groups of four to six students. Give each group a sheet of
newsprint. Ask one student to serve as recorder. The recording should be done in
columns. Students in each group are to call out what comes to their minds when they think
about the picture they just "saw." Students are not to edit or make editorial comments
about the words they list. Encourage long lists, 30 to 60 or even more.

Now, have students use some of the words to write a statement about biodiversity. Post
the sheets and have the class examine the diversity of responses.

b. Have students draw or paint a picture of their favorite image or of the entire "film" or
what this place looked like when it was young/middle-aged/old.
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c. Ask students to relax again and to close their eyes if they would like. Ask them to "see"
the movie again. Encourage them to think about color, textures, relationships and other
details that occur to them. Then, have students write whatever comes to
mind...phrases...strings of words... sentences. Be sure writing materials are handy. Now,
have students read and examine what they have written and to edit or rewrite it. If they
want they can use a new sheet of paper. Collect the papers and read them aloud.

d. Divide your class into small groups of six students. Give each group a sheet of
newsprint. In big bold print in the center of the paper place IN THE COMMUNITY,
WHAT IS CHANGING? Students are to use this as a starting point to make a word map.
The idea is to chain or link related events, ideas, and processes together. Have students
draw circles/ovals around connected thoughts and feelings and to physically connect them
with a line. An example of a concept map is shown below.

e. Make a poster that celebrates biological diversity (biodiversity) or a poster that shows
how biological diversity (biodiversity) changes as a plant community gets older.

(Marging> > Twigs
S>> 2 Growth >

Clowey <=
& Trees

= g Galls >
P i oo™ 2

(Fungus) (Dyes) CHoles oy CTunnels>

CLife Cydle
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Activity 9. Scavenge for Biological Diversity

OBJECTIVES

Students will be able to

1) investigate biodiversity at many levels;

2) make comparisons;

3) make observations about numerical and spatial aspects of biodiversity; and
4) become sharper observers of their outdoor surroundings.

MATERIALS
Rings or yarn
Punch

Blackline Master:
BIOLOGICAL DIVERSITY CARDS

PROCEDURE
1. Copy the BIOLOGICAL DIVERSITY CARDS (onto heavy paper if possible) and cut them
up into cards. Punch a hole in the upper left hand corner of each card and place them on a

ring or thread yarn through them. Group them into categories or into small bunches if you
want.

2. Use the cards to investigate the biodiversity of your school yard or immediate
neighborhood. How many can your class complete in a day or a week or a month?

3. If you take students camping, use the cards.

4. There are a variety of ways these experiences can be summarized. Students can write
descriptions, write poems/haiku, contribute their observations to a class book or chart on
biological diversity, make an illustrated report or make a large group/class mural. You might
ask the class to develop a list of words that describes the different plants and animals they
found and studied. Then use the same cards in a different place—another community.

Develop another descriptive list of words and then ask students: What does this community
we just studied have in common with the community we studied two days ago? In what
ways do the two communities differ?
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EVALUATION

1. Place students in groups of four or five. Give each group five to ten minutes to develop a
way to express biodiversity. It may be a dance or a play or a reading.

2. What are some reasons that there is less biodiversity in human communities than in natural
communities?

3. How is human diversity similar to biodiversity? How is it different?

4. What is the chief characteristic of a place that has more biodiversity than another place?

5. What things does your community have in common with the park community? In what
ways do the two communities differ?

6. What question has been raised by our study of biological diversity?

7. You may have heard someone say, "Variety is the spice of life." What does this have to do
with the biodiversity of plants and wildlife?
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RESOURCES

CLASSROOM/LIBRARY REFERENCES
John Bland. 1971. Forests of Lilliput. Prentice-Hall, Englewood Cliffs, New Jersey.

Vinson Brown. 1954. How to Make a Home Nature Museum. Little, Brown, Boston.

Jennifer Cochrane and Jill Coleman. 1979. Animals and Their Homes. Grossett and Dunlap,
New York.

Anne Ophelia Dowden. 1975. The Blossom on the Bough: A Book of Trees. Thomas Y. Crowell,
New York.

Gerald Durrell. 1983. A Practical Guide for the Amateur Naturalist. Alfred A. Knopf,
Westminster, New York.

Environmental Quality Index. The EQ Index has been published annually for the past 20 years
in National Wildlife. Look for it in the February-March issue. One of the categories is
wildlife. Available from: National Wildlife Federation, 1412 Sixteenth Street, NW,
Washington, DC 20036.

Peter H. Farb. 1959. Living Earth. Harper and Row, New York.

Russel Freedman. 1971. Animal Architects. Holiday, New York.

Ross E. Hutchins. 1969. Galls and Gall Insects. Dodd, Mead, New York.

Robert M. McClung. 1971. Bees, Wasps and Hornets and How They Live. Morrow, New York.

Roger Tory Peterson. (Ed.) The Peterson Field Guide Series. Houghton Miflin Company, Boston,
Massachusetts.

Michael Ruggerio, Alan Mitchell and Philip Burton. 1979. Spotter’s Handbook: Flowers, Trees,
and Birds of North America. Mayflower, New York.

Herbert S. Zim. (Ed.) Golden Nature Guides. Golden Press, New York. (Golden also publishes
field guides and regional guides).

GENERAL
Lee Durrell. 1986. State of the Ark: An Atlas of Conservation in Action. A Gaia Book.
Doubleday, New York.

Norman Myers. 1983. A Wealth of Wild Species: Storehouse for Human Welfare. W. W. Norton,
New York.
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Norman Myers. (General Editor) 1984. GAIA: An Atlas of Planet Management. Anchor Books,
Garden City, New York.

Elliott A. Norse, Kenneth L. Rosenbaum, David S. Wilcove, Bruce A. Wilcox, William H.
Romme, David W. Johnson and Martha L. Stout. 1986. Conserving Biological Diversity in Our
National Forests. The Wilderness Society, Washington, DC.

Bryan G. Norton. 1986. The Preservation of Species: The Value of Biological Diversity. Princeton
University Press, Princeton, New Jersey.

Margery L. Oldfield. 1984. The Value of Conserving Genetic Resources. U.S. Department of the
Interior, National Park Service, Washington, DC.

Edward O. Wilson (Ed.) 1987. BioDiversity. National Academy Press, Washington, DC.
LEARNING
Joseph Bharat Cornell. 1979. Sharing Nature With Children: A Parents’ and Teachers’ Nature

Awareness Guidebook. Ananda Publications, Nevada.

David Pepi. 1985. Thoreau's Method: A Handbook for Nature Study. A Spectrum Book, Prentice-
Hall, Englewood Cliffs, New Jersey.

Gabriele Lusser Rico. 1983. Writing the Natural Way. ]. P. Tarcher, Los Angeles, California.

Helen Ross Russell. 1973. A Teacher’s Guide: Ten Minute Field Trips—Using the School Grounds
for Environmental Studies. J. G. Ferguson Publishing Company, Chicago.

Bob Samples. 1975. Are You Teaching Only One Side of the Brain? Learning Magazine,
February.
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SPICESHEET I

Team Members Date

A. PREDICTIONS
In the following spaces write the number you expect to find.

1. Number of different kinds of organisms

2. Total number of organisms

B. REPORT
1. On a separate sheet of paper make one drawing of each kind of organism found. On
each drawing write the total number of that kind of organism found.

2. When you are finished finding and describing your organisms:
* Total number of different kinds of organisms you found
* Total number of organisms

C. COMPARE
Pick two different organisms.

List 5 ways they are the same. List 5 ways they are different.
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SPICESHEET II

Team Members Date

1. The information in field guides is organized into major groups. How many are there
in this book? List them.

2. Scientists describe objects or organisms by listing their properties. For 4 different
groups of organisms, pick an organism and list the properties. Write the name of the
groups you choose.

GROUP: GROUP:

GROUP: GROUP:
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SPICESHEET III

Team Members Date

Pick two colored (if possible) drawings of organisms that are on the same page. Look
at them very carefully.

Write down as many things as you can that are similar and different about them.

Organisms Chosen:

A. SIMILARITIES
For each similarity describe what is alike and how it is alike.

1.

8

B. DIFFERENCES
For each difference describe what is different and how it is different.
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SPICESHEET IV

Team Members Date

Pick a page of drawings in a nature book or field guide and look at them very carefully.

A. Name of book and author:

B. The objects shown on this page are grouped together because they are similar. What
two show the greatest difference (diversity)? Explain your answer.

C. The objects in this book are grouped together based on their similarities. Find the
two most dissimilar organisms. Note the name and page number of each of the
organisms you chose. Complete the following chart.

Organism 1 p-__ Organism 2 p-___

How Are They Alike/Different?

Alike Different
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SPICESHEET V

Name Name

Shoe Size Shoe Size

Eye Color Eye Color

Shoe Length Shoe Length

Foot Length Foot Length
Height

Left Hand Length Left Hand Length

(Base of hand to tip of longest finger)

(Base of hand to tip of longest finger)

Left Index Finger
Length (Top of knuckle to tip of finger)

Left Index Finger
Length (Top of knuckle to tip of finger)

Favorite Wild Animal Favorite Wild Animal
You Decide You Decide
You Decide You Decide
You Decide You Decide
You Decide You Decide
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HUNTING FOR BIODIVERSITY

e

FIND THREE DIFFERENT SIZED FIND AT LEAST THREE

LEAVES FROM THE SAME PLANT DIFFERENT KINDS OF
HOLES MADE BY ANIMALS

FIND AT LEAST THREE DIFFERENT
OF KINDS OF PLANTS GROWING

FIND THREE DIFFERENT SIGNS
OF AN ANIMAL HAVING EATEN

UNDER A TREE SOMETHING

FIND AT LEAST THREE DIFFERENT FIND AT LEAST THREE
ORGANISMS AND GIVE THEM DIFFERENT KINDS
DESCRIPTIVE NAMES OF LEAVES

FIND AT LEAST THREE DIFFERENT

FIND AT LEAST THREE LEAVES

KINDS OF PLANT "SKINS" WITH DIFFERENT TEXTURES
FIND A PLANT WHICH HAS THREE FIND AT LEAST THREE
DIFFERENT COLORS DIFFERENT PLANTS

FIND AT LEAST THREE DIFFERENT
KINDS OF SEEDS

FIND THREE DIFFERENT KINDS
OF CONSUMERS (ANIMALS) OR
EVIDENCE OF THEM

FIND THREE DIFFERENT KINDS
OF DECOMPOSERS

FIND AT LEAST THREE PLANTS
WITH DIFFERENT ODORS

FIND BIODIVERSITY IN AT LEAST

FIND THREE DIFFERENT SPIDER
WEBS

FIND AT LEAST THREE DIFFERENT
KINDS OF LEAF STALKS

FIND THREE DIFFERENT LICHENS THREE DIFFERENT SHAPES—
SQUARE, TRIANGLE, OVAL,
HEART, RECTANGLE

FIND THREE DIFFERENT FLOWERS FIND AT LEAST THREE
DIFFERENT INSECTS

e e c e e m————— o o o o e o
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BIOLOGICAL DIVERSITY CARDS

| 1| """"""""""""""""" T """""""""""""""""
E fﬁnr?aiggergggg : Find a biodiverse t | Find the opposite of a

i tes st y E place. ; biodiverse place.
L e oo
i Find a smooth bud. E Find a rock with é Find an animal with

: A sticky one. i things living on it. E six legs.
e e —
i 5 Find ten fruits 5

' Turn over a rock. i ! '

t| How many different | : S;ggeﬁlﬁgsggghtgie i | Find as many animal

5 living thfllxlll%so canyou || Aiffarent In Some : homes as you can.

E ’ i way. ;

e T i
: i i| Find a}plagt or ar%imal

: i . . ) ; in the shape of a

i|  Find an animal with : Find an animal with ; trigin% 8

' no legs. ; more than six legs. ' circle.

: i i oval.

: 5 ' square.

i| Finda planttﬁthat 8 i | Place anobstaclein | i [ Listen to the woods.

i S oneh i | the way of an animal. | ! | What sounds do you

; prglclﬁly i What does it do? i hear?
e ——— L
i Find an evergreen : Name three benefits : Mak

i : o e i e a mask of your

i your zt)gue'aliPlIcg;V are g of biodiversity {| favorite wild plant or

i b BT N bloa i | animal that you have

. ) Yo : : ' seen outdoors.

; different? 3. '
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Find a plant and
describe its habitat.

L ]

Find a change made
by humans that
decreased
biodiversity.

Find a change made
by humans that
increased
biodiversity.

Make a tem?erature

Make a temperature
map of an area that is

Find a change made

L it L LY 5

=

map of a biologicall - . by human that has
pdiverse arega. J Dot t(>11i(‘)lleor§é(':ally cha};lged biodiversity.
Make a

Make a moisture map
of a biologically
diverse area.

moisture map of an
_ area that is not
biologically diverse.

Observe and record a
change in an
organism.

Make a
sunshine/shade map
of a biodiverse area.

B T B e e L L L L L LT

Make a
sunshine/shade map
of an area that is not
biologically diverse.

o

Find out how an
organism changes its
environment.

Find out how an
organism reacts to
another organism.

mmmmeseseccccccccse—ep

Find an animal
predator.

Find a place where
there is a plant in
front of, to the left of,
to the right of, and
behind you.

R Ty

Put your pencil point
on a sheet of paper.
Trace the fall of three
different leaves.

e B SR e i e R

Find a human-like
face in nature.

..................................
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BIOLOGICAL DIVERSITY CARDS
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—— "'%P """"""""""""""""
: _ : . 5 Find an ecosystem

; Find a ; Find a ; map. In which

; common plant. : rare plant. : ecosystem do you

; ; ; live?

i Il{ow_many of these : 5 e

' ive in your area— ] : i | Describe the bark on
i O animals [J shrubs : difl;é?gn?slégslelg = i | two different species
1| Utrees [ spiders ' you can. i | of tree. How are they
i| O insects [ ferns ; 5 different?

1| [J mushrooms ! :

] t | What are some key i C

. . S ' ount the fingers on

i| Draw pictures of the | grlé%rsacterlsgicrsdcs)f i | different oaks to see

| life cycle of a tree. | J et i i i | what differences there
; ! | Frimahin omsp : are among kinds.
—— S E—— S
| cotectyigseon. ||| BRI |

; ollect wild seeds. i | is being used whenit |

il Describe them. : is stil standing. { | How many ways can
; Labels their parts. ; When it has fallen : Faveh D BIouped.

i ; down. ;

i . . . : Find an animal or : Ask fi le wh

; Find biological ; : : SK four people what
| divemityingjarof || plant that is a symbol | i | biological diversity

i ponc waier i Ateam. Acar. || reats.
e e — -
i Select a wild animal. § . i

i| What changes do you | | Vgﬁéetccthz;v%(sl g})angu i | What wild plants in

; notice in summer. ; riatios i gsumme); i | your area are used for
; In winter. In spring. i | Inwinter. Inspring. |
—— L L



BIOLOGICAL DIVERSITY CARDS

_________________________________________________________________ e
.
Find the five most i | Find the three most ' o _
common plants in i| commonplantsonthe | i| Find six plants with
two different | ground in the woods. | ! protective parts
communities, How | i| “Inafield. Inawet |[:[ (astingor thorns).
are they alike? How | place. In your ; Be careful!
are they different? ; schoolyard. ;
Find three different
kinds of buds (with

' Find two different ] Look under a tree. i )

: trees about your i | Find all the different Find three different

| height. How do the ' parts you can that shrubs with different
i| branches grow from i | have been shed by the colored stems.

; the trunk? i tree.

beorrm e e e
i Find plants of the : :

i| same kind growingin | : In an old field ; In the fall, find a

i a shady spot and a : community, find all i | spider web. Examine
t| sunny spot? How are | the dead plant parts : the remains of their
i | they alike? How are : you can. : captives.

; they different? ; E

different things like
color, shape, size,

Find animals
living in

Find animals living
in the soil.

evidence that animals
have been in a
particular spot.

different trees, an
earthworm, two
different shrubs, a
snail, a grass blade.

scales, shininess, leaf litter.
wooliness).
Find animals living §
on shrubs. Place ' . . . .
- i Find three different Find three different
D and and brush or | || animals. What words ways that plants
shake the shrub witha | i | describe their shape? climb.
stick. ;
: What words describe
dg%ggv%l_m}?gd the texture of: two Find the largest and

the smallest leaves
from a lawn. A tree.
A shrub.
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¥

Find a lichen. Look
at it with a magnifier.
Describe what
you see.

From where you are
standing, how many
different plants can

From where you are
standing, how many
different aniamls can

e

Find a consumer.

you see? you see?
................................. e e
Find a place in your i | Find something living
community where i | 1na wild place that is
biodiversity is | also living in your
threatened. ! community.
Find two flowers that | i _
look the same but : Find a decomposer.
smell different. ;
............................... O —— T —————

Name some
populations in your
community.

. Describe two
differences between a
young organism and
an old organism.

- -
1

[ S S S U e

Find a food chain.

Find evidence of the
presence of
earthworms. Of ants.

Find evidence of the
presence of a large
animal.

(o= o

Find evidence of a
plant's response to an
environmental factor.

U SRS Y

Find evidence of a
plant's response to a
non-living factor.

1
]
1
1
1
1
)
]
)
)
1
]
1
[}
]
)
1
1
1
)
1
)
]
)
)
]
]
1
1
1
]
)
1
e
]

Find evidence of a
plant's response to a
living factor.
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Find a seed that E Find a leaf that : : :
travels by wind. ' feels hairy. i Find a smooth leaf. i
—— | e ;
Find a Tsaf with 5 Find a plant whose : Find a seed that :
: i | leaves grow rightnext | | travels by stickingto |:
parallel veins. i to the gre En d. 5 things. :
Find an animal home. E Fi%d f‘ leaf with E Find a leaf ;
E oles 1n 1t. E with bumps. E
--------------------------------
Watch a plant for at § ; ) ,
least ten minutes. i | Find aleaf withveins | {| Findashrubortree |!
Record the amount of | i that start from a i| with teeth markson |
time and kinds of : central point. : the stem. !
insects that visit it. i ; ;
: i Find at least three § Find a leaf whose '
S‘e?gsasﬁﬂtffvfg}gsg : different ways - edge (margin) is !
cmniral vein i | evergreen tree needles | i | smooth. Wavy. Saw- |1
' : attach to branches. 5 tooth. Lobed. ;
------------------------------
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EXTINCTION IS FOREVER

OVERVIEW

Through guided imagery, questionnaires, research projects and games in the classroom and in the field, students
learn about the process of extinction and the role of human beings in the process.
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TEACHER BACKGROUND

Extinction, if you will, is a way of life for all organisms on our planet. Species appear then in
time, die out. However, once an organism disappears—becomes extinct—it never reappears
again.

The rate of extinction has changed. Never before, in all of the earth's long and varied history,
has there been the massive disappearance of plants and animals that is occurring today.
Within the next 30 years, perhaps as many as one million different plant and animal species
will vanish forever. This is a loss of 2 to 3 species an hour. According to Paul Opler, "since the
arrival of the Puritans at Plymouth Rock, over 500" types of animals and plants have become
extinct. Contrast this with 3 species per hundred years during one 3,000-year period of Ice Age
extinction. During the demise of the dinosaurs, the rate of loss was only one species every
10,000 years.

Why are we losing so fast? Direct or indirect human interference in the form of habitat loss,
commercial exploitation, extermination of feared species, and pollution. While pollution and
over-harvesting have had some effect, the main reason for this greatly accelerated and
unnatural pace of extinction is habitat loss. This is especially true in the tropics where at least
half of all life forms on earth may reside.

2-2
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SECTION I. CLASSROOM—PRE-VISIT ACTIVITIES

Activity 1. And Then There Were None

OBJECTIVES

Students will be able to

1) describe the impact of humans on other living things as a result of human social, economic,
and political activities; and

2) to define the terms endangered and extinct.

MATERIALS

For the Class
Blackline Masters:

I AM....

SURVIVAL FACTORS

For Each Student
Tape
6 small slips of paper

PROCEDURE

1. Copy and cut the I AM and SURVIVAL FACTORS into cards. Have the children arrange
their chairs in a circle. Tape the name of an animal or plant to their blouses/shirts. The plants
and wildlife found on the blackline master I AM are mostly endangered species. They are all
native to the United States. (If you prefer have students choose plants and animals growing in
their area.)

2. Distribute six slips of paper to each student. Tell them that this represents a population of
organisms. If necessary, review the population concept. Write the word POPULATION on
the chalkboard. Remind them that a population is two or more organisms of the same kind;
there are plant and animal populations; and that the size of a population is determined by the
number of individuals. The student populations are all the same size. Point out that organism
size makes no difference in the size of populations. Population is about numbers of
organisms. Tell them that each of their slips represents millions of organisms.)

3. Tell students that you are going to read some statements. Give them the following
directions:
"Everyone stand up in a circle. Each time I read a statement that limits or
reduces your chances of survival put one of your slips on the floor in front of
you. Whenever I say, "Human Population Growth," everyone turns in a slip.
When you have two slips left, sit down on the floor and say, T'm in big trouble.
Continue to play until everyone is sitting.

"
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4. Discuss the game asking questions such as:

*How many of you have slips left? How many have none?
*Is this game life-like? Why or why not?

*What are the important ideas in this game?

5. Write the words EXTINCT and ENDANGERED on the chalkboard. Tell students that their
populations became endangered when they became small in number. Endangered refers to
any population of plants or animals in danger of extinction. There are still some left.
Extinction is final. The plant or animals is "gone forever."

Ask students whether they have even seen a building being torn down or whether they have

ever lost something they have never found. If so, they have some idea and feeling about
extinction.

Tell students there is an official list of Endangered Species. Plants and animals are placed on
this list after careful study and review by the Office of Endangered Species, U.S. Fish and
Wildlife Service.

6. Summarize this lesson with a discussion. Use these kinds of questions:

*What are factors that influence the survival of populations of plants and animals? Can you
think of some factors that this game did not consider?

*Does this game contain any facts? What are they? Are they accurate? How could you find
out?

*Did populations have any choices? Why or why not?

*How could this game be changed to make it even more like real life?

*How would you change this game to have winners? (Does this game have any winners?)
*Do populations lose this game by chance? Is this life-like?

2-4
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Activity 2. A Passing in Cincinnati, September 1, 1914

OBJECTIVES

Students will be able to

1) describe their impressions of the extinction of a species;

2) identify the factors involved in the extinction of a species; and

3) have some feeling of "gone forever," that once a species has disappeared it does not
reappear.

MATERIALS
For the Class
Blackline Master: MARTHA

For the Students
Art materials
Writing materials

PROCEDURE

1. If you have a wooded area near the classroom where it is reasonably quiet and where there
are nuts and berries, use it. You can give each student an acorn/berry—the food of the
passenger pigeon—to hold during the story (Blackline master: MARTHA).

2. Students can sit or lie down. Begin the story of MARTHA. Ask students to relax quietly
and sit or lie quietly and close their eyes. Ask them to imagine the sights and sounds of the
story.

3. When you have completed the story, ask them to write their thoughts and feelings about
Martha. They can use poetry or sentences. Be sure to give them enough time. Then ask them
to draw or paint a picture to illustrate the story.

4. Discuss the pictures. Use these kinds of questions:

*How do you feel about losing this animal?

¢ Are you familiar with any other incidents of this kind?

*Is the extinction of the passenger pigeon a disgrace? No one says this about the extinction of
the dinosaurs. Is anything different?

*What factors contributed to the extinction of the passenger pigeon? (hunting, habitat
destruction)

*(In 1857, a bill was introduced in Ohio to protect the passenger pigeon. A committee of the
state legislature reported, "The passenger pigeon needs no protection. ... no ordinary
destruction can lessen them.") Why do you think the committee made that decision?

*What lesson can we learn from the extinction of Martha?

*Do you think we have learned the lesson? What is your evidence?
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*Can organisms become extinct today? How do you know?

*Have any organisms ever become extinct in the area where we live? How do you know?
How could you find out?

*What do you think other people know about extinction? How could you find out?
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Activity 3. Develop a Questionnaire

OBJECTIVES

Students will be able to

1) gather and organize information;

2) make inferences from organized information; and
3) examine evidence critically.

MATERIALS
Blackline Master:
A QUESTIONNAIRE ON EXTINCTION AND ENDANGERED PLANTS AND WILDLIFE

PROCEDURE

1. Polls and surveys are important tools used to assess attitudes and knowledge about a
diverse range of issues in a systematic way. The very best way for students to learn about
questionnaires is to have them prepare, administer and analyze a survey of their own.
Students should decide:

sthe purpose of the questionnaire

ethe type of information that will fulfill the purpose

*question types

ethe sample (#, who—male, female; adult, students)
In the event that you do not want to develop your own survey, the Blackline Master: A
QUESTIONNAIRE ON EXTINCTION AND ENDANGERED WILDLIFE is included for your
use in investigating some questions about extinction and endangered species.

2. Make copies of the questionnaire and discuss it with the students. You should discuss
sample size (number, who—students/adults) and give students an opportunity to practice
introducing themselves and administering the questionnaires.

3. When the data are collected, have the students summarize and analyze them.

*Do more people say "yes" than "no?"

*How sure did people seem to be about their answers? How can you tell?

* Are you surprised by any of the answers? In what way?

*How does our class compare?

*Did you have any problems conducting the questionnaire? What kinds?

*Suppose you were to do this survey again. Would you change the questions? Which ones?
How? Why would you change them?

*How many different organisms were mentioned altogether?

* Are some organisms mentioned more than others? Which ones?

If we were to ask the 4th, 5th and 6th grade teachers to fill this out, how do you think they
would answer? Adults at home?

*Does this survey raise questions you think we need more information about? What are they?
*What do people appear to know about extinction? Endangered plants and wildlife?
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Activity 4. Will I Survive: An Autobiography
of an Extinct or Endangered Species

OBJECTIVES

Students will be able to

1) identify specific reasons for extinction and endangerment of plants and wildlife; and
2) develop an appreciation for the hazards associated with plant and wildlife survival.

MATERIALS

Blackline Masters:

WILL I SURVIVE: AN AUTOBIOGRAPHY OF AN EXTINCT PLANT OR ANIMAL
WILL I SURVIVE: AN AUTOBIOGRAPHY OF AN ENDANGERED PLANT OR ANIMAL
EXTINCTION IS FOREVER

PROCEDURE

1. This is a library research project. Have students work in teams or individually to learn
about extinct and endangered animals and plants. Three blackline masters are provided: one
on endangered species and two on extinct species. Have each student choose one and
complete it.

The blackline master may invite a fill-in-the-blank response. That is not the intent or will there
be enough space. Students should transfer the items to another sheet of paper and develop a
small research report. When they cannot find information they should indicate this. Students
should also make a drawing of the plant or animal they investigated.

Extinct animals that students might investigate are passenger pigeons, dinosaurs, mammoths,
bison, Arizona jaguar, Texas great wolf, dwarf emu, auks, dodos. Extinct plants include: dodo
tree, mountain ebony, moth orchid. Endangered animals include: peregrine falcon, ivory
billed woodpecker (status is uncertain), gray wolf, black footed ferret, grizzly bear, whooping
crane, brown pelican, cougar, California condor, panda, Hawaiian (NENE) goose, humped
back whales, blue whales.

What students need is access to research materials. It is important that you or your librarian
begin saving a collection of brochures, articles, clippings, and information sheets so that this
task becomes more meaningful with future classes. See the Resources section for other
suggestions, or ask state natural resources and federal U.S. Fish and Wildlife personnel. Ask
your librarian to purchase The Doomsday Book of Animals by David Day. This paperback is
reasonably priced. Itis an "illustrated account of the fascinating creatures which the world
will never see again."
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SECTION II. NATIONAL PARK—ON-SITE ACTIVITIES

Activity 5. What Extinct or Endangered Species Am 1?1

OBJECTIVE

Students will be able to describe plants and animals of special interest in the park.

MATERIALS
For the Class
Masking tape
Pen

PROCEDURE

1. Option 1. Write the name of an extinct or endangered plant or wildlife species on masking
tape. Stick it to a student's back. Park examples should be used. Indicate whether it is extinct
or endangered. The student should not be able to see what species s/he is. The student then
asks five to ten other students questions that can be answered only with a yes or no. Several
students may be the same species.

2. After students have asked their questions, have the students form a semi-circle so that all
can see, and stand one of them (or all that have the same species) with his or her back to the
circle. S/he should tell the group as many things as she can about the species including which
one s/he thinks it is. If the student is unsuccessful have the class help by describing its
characteristics.

3. When students learn the identity of their species take some time to add interesting
information about the species. Also discuss the lesson:

*When we say that an organism is extinct what are its chief characteristics?

*Can you define (endangered /extinct)?

*What if someone were to suggest that eventually all animals and plants will become extinct?
S/he asks "What's all the fuss about an endangered species?" "What would you say?" "What
is another way of looking at this?" "Who has another view?"

4. Option 2. During a trail walk tie the theme of extinction/endangered plants or wildlife to
the topic of biodiversity, a walk in which you are pointing out and discussing biodiversity.
From time-to-time, tape the name of an endangered or extinct species on the back of a student.
Have her or him ask questions of his or her classmates that can be answered only with a yes or
no answer. If the park trail passes through habitat that is similar to habitat requirements of
the extinct/endangered species ask students to describe and name the habitat. Use this time
to discuss such issues as species protection, reintroduction plans and problems.

1 Adapted from Joseph Bharat Cornell. 1979. Sharing Nature With Children and Linda L.
Cronin and Michael J. Padilla. 1984. Science and Children, January.
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Activity 6. Species Extinction: A Game of Life 2

OBJECTIVE

Students will be able to describe the way humans affect game-like (random/chance)
characteristics of plant and wildlife endangerment and extinction.

MATERIALS
Sock/stocking hat
Coin

PROCEDURE

1. Make a 10' - 15' diameter circle on the ground and arrange all the players on the circle.

2. Stand in the center and place the sock on the ground near you. Explain that you are a
human using the earth. Ask students to name a way that humans use the earth. They are
plants and animals who also use the earth. The sock is land, air and water. To survive they
must grab the sock and return to the circle without getting tagged by you. The game restarts
when one of the plants or animals successfully seizes land, air and water or when all the
plants and animals are caught. The new human is the one who is successful. Only three
plants and animals can be inside the circle at a time. Play for about five minutes.

3. Summarize and discuss the purpose of the activity. This is an attempt to help students gain
awareness and understanding of the side effects of human competition for land, air and water.
*Can you name an organism that lived primarily on land or in air or water that is extinct?
Endangered?

* Are extinctions random? Explain.

* Are humans responsible for extinctions? To what extent?

*What are some things humans can do to keep species from becoming endangered or extinct?

4. When finished have the students count off by two's. Flip a coin; if heads, all number one's
are extinct and all two's are endangered.

2 Adapted from Junior Ranger Activity Guide, Voyageurs National Park by Gary Moon.
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SECTION III. CLASSROOM—POST-VISIT ACTIVITIES

Activity 7. The Advertising Game

OBJECTIVES

Students will be able to

1) research and develop a creative, informative advertisement about an extinct or endangered
plant or animal; and

2) gain some insights into their own thoughts and feelings about extinct or endangered plants
or animals.

MATERIALS

Newsprint
Variety of art materials

PROCEDURE

1. Have the students create a poster for an advertising campaign on an extinct or endangered
species from the park they are visiting. Students can work individually or in teams.

Discuss the possibilities with students. Is a drawing or an outline/silhouette of an organism
more attention getting or informative? What will make people stop and read the poster
carefully? Would charts or maps be useful? How can you convince others that these issues
are important? Can you use the poster to make a point about the present or the future? What<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>