
North Carolina
Zoological Park's

Teacher Activity Packet
The North Carolina Zoological Park is unique in the

quality of its natural habitat design.  This can foster exciting
educational experiences that go well beyond naming species
to interpreting behavior, understanding ecological
relationships, and promoting an awareness of the vital
connections between humans and the environment.  The
Zoo is dedicated to helping educators incorporate
meaningful Zoo experiences which promote an
understanding of issues related to conservation into their
curriculum.  We encourage school-based and community-
based action projects on behalf of the environment.

The activities in this packet are designed to
complement the North Carolina Standard Course of Study
and were developed in accordance with the North Carolina
Environmental Education Plan.  Please use these lesson plans
in a way that works best for your students and in conjuction with
the many excellent environmental education resources
produced by other organizations within the Department of
Environment and Natural Resources.  
 
 
 
 
 
 
  

  The Zoo is a program of the Department of Environment and
         Natural Resources, State of North Carolina, Mike Easley, Governor.



The Planet's Natural Resources
and Their Conservation

Vision for the
North Carolina Zoological Park

The goal of the North Carolina Zoological Park is to encourage
understanding of and commitment to the conservation of the world's wild animal
and plant species, the need for healthy natural habitats, and recognition of the
interdependence of people, their natural environment and its component resources.

The North Carolina Zoological Park is committed to reaching and engaging
the largest number of people possible to enable them through knowledge and
understanding to develop the motivation and skills to make informed choices about
their lives in relation to the wise use of the natural resources around them.

(Taken from the North Carolina Zoological Park Plan - Part 1)

The planet on which we live is host to an incalculable variety of wild
animals and plants which have a great significance for humankind.  We are
dependent on them for our health, nourishment and physical safety.  They
provide us with ethical and aesthetic inspiration and the opportunity for
scientific discovery.

 The animals and plants themselves combine in a myriad of naturally
occurring complex associations, which, in occupying many different land
forms, have contributed to unique and diverse habitats, and appealing
landscapes.  It is our task and responsibility to demonstrate the need for wise
stewardship of these remarkable and unique resources.

Many species and habitats are under rapidly increasing pressure from
humankind both directly and indirectly.  The resources of forests, grasslands,
wetlands, rivers, oceans and coasts, are under particular threat.

We now have many opportunities to halt and reverse these destructive
trends for the immediate and future benefit equally, of ourselves, the animals
and plants, and the ecosystems of which we are all an integral part and on
which all life depends.

(Taken from the North Carolina Zoological Park Plan - Part 1)
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Filthy water cannot
be washed.

-West African Proverb

"Water" We Doing?
OBJECTIVES correlated with the NC Competency-Based Curriculum
Students will:

- demonstrate the ability to communicate
- demonstrate the ability to observe
- understand the water cycle
- explore water as one of the Earth's natural resources
- investigate ways to prevent and reduce pollution and the misuse of
  water
- exhibit a positive attitude of the need for conservation,
  preservation and wise use of natural resource

Materials:
- pictures of the Earth taken from space, or globes (one for each pair of
  students)
- glasses or cups of water (one for each pair of students)
- some dirt (enough for each pair of students to have a little to dissolve
  in water)
- a one gallon jug of water
- a tablespoon
- a medicine dropper

BEFORE VISITING THE ZOO
  1. Have students choose a partner.  Instruct one of the students to close
their eyes.  Provide the other student with a picture of the Earth taken
from space (or a globe).  Without using the word "Earth" or "planet", have
the student describe the photograph or the globe to their partner.  Can
the partner guess what is being described?  Which words were the most
helpful?  More than likely, the description will include the words "blue"
and/or "water."

  2. Discuss with students that the Earth is sometimes called the "blue
planet."  In fact, by looking at the globe it would appear that there is
plenty of water and it could never run out.  After all, between
two-thirds and three-fourths of the Earth is covered with water.

  3.  Take students outside or have them look out the window.
Can they see any water?  With their assistance, point out as many
different forms of water as possible.  Explain that all the water we
have ever had and will ever have is present on the planet right now.
In other words, the same amount exists today as existed when
dinosaurs roamed the Earth.

  4.  After identifying as many forms of water as possible, discuss the
water cycle. (see answer key) People seldom think of the waters of the
world as being connected, but all water on our planet goes through the
stages of the water cycle.  As water travels through its cycle, it is filtered
and cleaned of pollutants.  When water is polluted at a rate faster than it
can be cleaned, life that needs it for survival is harmed.

Continued
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5.  Provide each pair of students with a glass or cup of water.  Ask them
to make a list of all the places this water might have been at any time in
history - anywhere on earth.  Students should begin to see that through
water we are intimately connected to each other and to the entire planet.
Have students share their lists with the class.

6.  Ask students to think about the various bodies of water on the earth.
How are they different?  Humans, other animals and plants need clean,
fresh water to survive.  Fresh water is found in rivers, lakes, streams and
ground water.  It is possible to change salt water into fresh water through
a process called desalination.  The costs of both removing the salt and
getting it to the places where it is needed are expensive.

7.  Show the class a gallon jug filled with water.  Ask them to pretend that
all the water on the planet is contained in this gallon jug.  About 97% of
this is found in the oceans where many plants and animals live.  Now,
remove one tablespoon of water from the jug.  Would you believe that out
of this gallon of water, the fresh water that is available to us, as well as to
other land animals and plants, is represented in this one tablespoon!

8. Ask students if they think all the fresh water on the earth is usable.
What about the freshwater that is frozen into icecaps and glaciers?  What
about very deep groundwater?  Now, have each pair of students add
some dirt to their glass of water and stir.  Ask them if they'd like to drink
this water now?  Why or why not?  Do students think polluted water is
suitable for other animals and plants? Why or why not?

9.  Ask students to list some ways that water becomes polluted.  Their
answers may include:
      •Raw sewage is sometimes pumped into rivers, lakes and oceans.
      •Fertilizers, pesticides and insecticides seep into ground water or are
         washed by rain or irrigation into rivers, lakes and oceans.
      •Liquid wastes from some manufacturing plants are pumped into
         bodies of water.
      •Careless disposal of hazardous wastes is a common source of
         water pollution.
      •Materials that pollute water can leach from landfills.
      •Water running off agricultural land may contain high amounts of
         animal wastes, pesticides, fertilizers, dirt and other pollutants.
     •People sometimes dump garbage directly into rivers, lakes, and
         oceans or leave trash in places where it is washed or blown into
         bodies of water.

10.  Of all the freshwater represented by this tablespoon only a few drops
are suitable for use.  Use a medicine dropper to remove four drops of
water from the tablespoon and place into a student's hand.

11.  Now that students have an idea of how precious this natural resource
is in terms of its availability, you can use a field trip to the Zoo to begin
exploring the many different ways life on Earth is dependent on water.

"We cannot change others,
but when we change

ourselves, we may end up
changing the world"

-Melodie Beattie
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ANSWER KEY:
"Water" We Doing?

3.  Perhaps students will see puddles, clouds, condensation or bodies of
water.
4.  Water evaporates, forms clouds and condenses into rain.  When it
reaches the ground, raindrops may join other water on the surface,
flowing into streams, rivers and the ocean.  Water may take a detour
though a plant, being soaked up by the roots and released into the air
through the leaves.  The water may seep through the soil and join
groundwater.  Water may become part of a glacier or ice cap, or spend
many thousands of years at the bottom of the sea.
6.  Students should realize that some water is salty and some is fresh,
some water is clean and some is polluted.
8.  Ice caps, glaciers and deep groundwater are too difficult to tap
economically.
Obviously, plants, animals and humans need clean water, not polluted
water, for drinking.

DEVELOP A WATER CONSERVATION PLAN
FOR YOUR SCHOOL

1.    Students should realize that many of the choices they make on a
daily basis have an impact on the use and cleanliness of water.  In order
to develop a water conservation plan, they need to know what some of
those choices are.

2.  Have each student keep a record of all the ways they use water in ne
week.  Activities should include bathing, drinking, cooking, washing
dishes, washing clothes, flushing toilets, washing hands, brushing teeth,
watering plants, bathing pets, washing cars, etc.  Challenge students to
think of ways water is used indirectly, such as in the production of food
and products.  Water is used to produce things that aren't even wet
when they are purchased.  Many of the products we buy and use and
eat everyday use a lot of water during production.  Can students think
of any examples?

3.  It is estimated that each of us, on the average, directly uses about 150
gallons of water a day.  Indirectly, each person uses about 1,840 gallons per
day.  Of this, about 1,660 gallons are used to grow crops and livestock for food
production and 180 gallons are used by industry to create products for pur-
chase.

4.  Instruct students to make a class list of the ways people use water
(refer to #2 & #3).  Then, brainstorm ways to conserve water.

5.  Ask students to brainstorm ways they can prevent water from
becoming polluted.

6.  As a class, propose a "Water Conservation Plan" for the school.  Ask
students to share with other classes, the principal, the custodian, teach-
ers and other school staff, information about the importance of water for
all life on Earth and the need to conserve this precious resource.  The
students may want to post signs near water fountains and sinks as a
reminder of good water conservation practices.

Individually, each of us
can do only a little.

Together, we can
save the world.

- Denis Hayes
Founder, Earth Day

Take ActionTake ActionTake ActionTake ActionTake Action
•  Implement water-
     saving stategies at
     home and school

•  Sponsor recycling
     drives

•  Plant trees

•  Adopt a highway

•  Sponsor river, lake,
     stream and coastal
     clean-ups

•  Implement award
     program recognizing
     students for positive
     things they do to help
     the environment
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ANSWER KEY:

Develop A Water Conservation Plan For Your School
2.  A very good example of an indirect use of water (and other natural resources) is found in the food we
eat.  For example, beef comes from cows, and in its lifetime a single cow consumes a huge amount of
water and eats a lot of corn (which also takes water to produce).  In fact, all the food we eat uses water at
some time in its development, processing or distribution. Some estimates conclude that it takes about
2,500 gallons of water to produce just one pound of beef.  Some other water use in food production (per
pound) estimates are:

• Chicken ~ 815 gal • Eggs ~ 544 gal    • Pork ~ 1,630 gal • Apples ~ 49 gal
• Carrots ~ 33 gal • Corn ~ 163 gallons    • Tomatoes ~ 23 gallons • Rice ~     285 gallons

(references: Soil and Water Newsletter, California Agricultural Extension;   Aquatic WILD, joint project of the
Western Association of Fish and Wildlife Agencies and the Western Regional Environmental Education
Council;   Robbins, John. Diet for a New America. Walpole, NH: Stillpoint International, Inc.)

4.  The list of ways to conserve water may include:
     •  turn off faucet while brushing teeth or washing face
     •  when drinking water, do not let water run until it gets cold - keep a bottle of water in the refrigerator
     •  keep showers short
     •  avoid baths, unless water level in tub is kept low (baths generally use more water than showers)
     •  install "low flow" shower heads
     •  place a plastic bottle or "water dam" in toilet tank
     •  wait until there is a full load of clothes to run washer
     •  when washing dishes by hand, fill the sink with water rather than letting it run (a dishwasher uses
          more water than washing by hand)
     •  water the lawn early in the morning or evening to decrease chances of evaporation from sprinkler
     •  eat low on the food chain

 5. The list of ways to prevent water from becoming polluted may include:
     •  dispose of trash properly so it doesn't blow or wash into a lake, stream, ocean or other body of water
     •  do not wash chemicals down the drain
    •  use less detergent
     • substitute chemical cleaning products with non toxic solutions
    •  avoid using chemical pesticides on lawns
    •  ask adults to dispose of hazardous wastes properly; some examples of such products found at
          home are paints, paint thinners, car batteries, oven and drain cleaners, moth balls, floor and
          furniture polish, brake or transmission fluid, antifreeze, rug and upholstery cleaners, pesticides,
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A "Green" Report Card
As you learn about the environment, you can understand how important it is for people to be responsible for

their own actions that affect the use of the Earth's natural resources.  When communities of people work together
towards conserving natural resources, the results can make an even greater difference towards protecting the environ-
ment for today and the future.  Every school is a small community of its own.  There are many opportunities for
environmental actions throughout your school.  Just think of the difference it would make if all the students, teachers,
principals, secretaries, custodians, cooks and other staff in many schools practiced wise conservation measures.

To help find out how "green" your school is, conduct an audit (investigation) to see how well the following
actions are practiced.  Talk to lots of students and adults to determine the ratings.  There may be some items that are
difficult to rate but do the best you can.  Your class may come up with other items to add to the list.  The audit may
spark an interest throughout the school to become more environmentally responsible.  Plan to do the audit twice,
once early in the school year and again later, then compare ratings.  By working together, your school can make a very
big difference towards saving precious natural resources.

      A   S N

      A   S N

      A   S N

      A   S N

      A   S N

      A   S N

      A   S N

      A   S N

      A   S N

      A   S N

      A   S N

      A   S N

      A   S N

      A   S N

      A   S N

ALWAYS             SOMETIMES           NEVER

1.  Recycled paper is used

 2.  Both sides of paper are used

3.  Scrap paper is used for notes

 4.  Used paper is placed in a recycling container,
      rather than a trash can

5.  Recyclable materials are used for arts and crafts
     projects

 6.  The use of disposable pens, markers and other
      supplies is discouraged

 7.  Students share supplies and do not use supplies
      wastefully

 8.  Water-based paints, glue and markers are used
      rather than oil-based supplies made from
      petroleum

 9.  Lights are turned off when not in use

10.  A vermicompost is used for lunch scraps

11.  The students and teacher work together to reduce
        the amount of waste produced by the class

12.  The classroom has plants to improve air quality

13.  Students and teachers treat all living things with
       respect

14.

15.

CLASSROOM
(rate your own, then compare with others)
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ALWAYS     SOMETIMES      NEVER
      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

RESTROOMS
 1.  Water is turned off when not being used

2.  Leaky faucets and toilets are reported and repaired

3.  Students and staff limit the amount of time water
     runs when washing hands

4.  Cloth rolls, air dryers or recycled paper towels are
     used

5.  If paper towels are used, students and staff use only
     the amount necessary

6.  Toilet paper made from recycled paper is used

7.  Lights are turned off when not in use

8.

9.

CAFETERIA
 1.  Food wastes are composted

2.  Aluminum, paper, glass and plastic are placed in
      recycling containers rather than trash cans

3.  Students and staff who bring their lunch carry it in
     reusable containers

4.  Plastic and paper bags are reused when possible

5.  Vegetarian food choices are offered

6.

7.

KITCHEN
1.  Cans, bottles and plastic food containers are
     recycled

2.  Food and other products are bought in bulk rather
     than in small containers

3.  Cloth or recycled paper towels are used

4.  Nontoxic cleaning and dishwashing products are
     used

5.  Electric appliances and lights are turned off when
     not in use

6.  Water is not left running unnecessarily

7.  Refrigerator/freezer door is not left standing open
     unnecessarily

8.

9.
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OFFICE
1. Recycled paper is used

2.  Both sides of paper are used

3.  Announcements are posted rather than duplicated
     for all staff

4.  Scrap paper is used for notes

5.  Used paper is placed in a recycling container rather
     than in a trash can

6.  Staff does not run off more copies of materials than
     necessary

7.  Double-sided copies are made

8.

9.

TEACHER'S LOUNGE
1.  Aluminum cans are placed in recycling containers

2.  Coffee grounds are composted

3.  Coffee mugs are used rather than disposable cups

4.  Sugar bowl is used rather than individual packets

5.  Coffee cream is available in a large container rather
     than individual packets

6   Snacks are brought in reusable containers

7.   ______________________________________

8.   ______________________________________

SCHOOL GROUNDS

1.  Native plants are growing to provide habitat and
     food for wildlife

2.  Bird houses and feeders are located around the
     grounds

3.  Pesticides, fertilizers and other chemicals are used
     sparingly or not at all

4.  Grounds are kept free of litter

5.  All wildlife is respected

6.

7.

ALWAYS     SOMETIMES      NEVER
      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S

      A S N

      A S N

8



ALWAYS   SOMETIMES      NEVER

      A S N

      A S N

          A S N

      A S N

      A S N

      A S N

        A S N

      A S N

      A S N

      A                                  S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

      A S N

CUSTODIAL SERVICES

1.  Hazardous wastes are disposed of properly

2.  Nontoxic cleaning supplies are used

3.  Supplies are purchased in bulk rather than in small
     containers

4.  Yard wastes are composted

5.  Cardboard boxes are recycled

6.

7.

GENERAL

 1.  Students and staff limit the time water runs at
      water fountains

2.  Air conditioning and heating units are set at
     conservative settings and filters are kept clean

3.  Paper is not wasted for unnecessary purposes

4.  Staff members car pool when possible

5.  Students who do not ride a school bus -  car pool,
     ride a bicycle, or walk to school

6.  Leaks around windows and doors are reported and
     repaired

7.  Plastic six-pack rings are recycled

8.  There is an active environmental club to which
      interested students can belong

9.  Earth Day is recognized and celebrated school-wide

10.

11.

SCORING

Always = 3 pts Sometimes = 1 pt Never = 0 pts

Always =    ___________

Sometimes =   ___________

Never =    ___________

Total Points =  ___________

150+   points
 You're a green machine!

Keep up the good work and encourage others to be green.

75 - 149 points
You're on the right track!

Why not adopt several more green practices?

0 - 74 points
You need to work on being more environmentally friendly.

Start by selecting at least one area that needs improvement.
Develop a plan and ask others for their support.

See how much improvement can be made in one month.
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Plastic Traps
        Have students work in pairs to complete the

                   following activity.

     1. List at least 10 things made from plastic that humans
         often throw away.

     2. How do you think plastic items sometimes end up in lakes, streams, rivers and oceans?

     3. Thousands of animals die each year from plastic garbage in their natural habitat.
         How do you think animals are hurt by plastic?

     4. Create a poster that illustrates one of the following situations.  How could the
         unfortunate circumstance be avoided?  Make a list of things we can do to ensure that
         it shouldn't happen again.

GETTING TANGLED IN PLASTIC IS A
MAJOR THREAT TO MANY KINDS OF WILDLIFE.

        • Nets and/or six-pack rings may become lodged around the necks of animals that live in or
            near water.  This may make it difficult to swim and eat, and may cause choking or open
            wounds with the possibility of infection as the animal grows.
        • Birds become entangled in fishing line or six-pack rings while catching or diving for food.
            They may also become entangled in plastic debris while collecting nesting material.
            Six-pack rings caught on a bird's neck may cause suffocation or open wounds as the
            bird grows.
        • Fish are frequently caught in loose drifting fish nets.  Drifting lobster and crab traps may
            continue to trap shellfish for many years.
        • Land animals may also become trapped and injured by plastic debris along coastlines
            and waterways.

ANIMALS OFTEN EAT PLASTIC
THAT LOOKS LIKE THEIR NATURAL FOOD.

        • Animals often mistake plastic bags or plastic sheeting for natural foods.  Suffocation,
choking or intestinal blockage may cause illness or death.

        • Some birds and fish are known to confuse plastic pellets for fish eggs or other food.
            The pellets they eat are not digested and may remain in the stomach, causing illness
           from toxic chemicals, malnutrition or starvation.
        • Land animals may become sick or die from eating plastic debris along coastlines and
           waterways.
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Have students work in cooperative learning groups
to complete the following activity:

1.  Americans use about 6.2 billion barrels of oil each year.  In what ways do humans use oil?  List as many
ways as possible.

2.  This huge demand for oil has encouraged development of oil deposits in Alaska.  Oil is drilled in
northern Alaska, carried by pipeline across the state, then shipped by tanker to other cities on the east and
west coasts of the U.S.  Discuss ways these activities may affect the environment.  How might construc-
tion of roads into oil producing areas affect the animals and plants there?  In what ways might drilling
machinery and oil production facilities create pollution?  Could the construction of pipelines cause any
environmental problems?

3.  Oil tankers carry thousands of gallons of oil from Alaska to other places.  Occasionally, these
tankers run aground, break up in heavy storms or collide with other ships.  The oil is spilled in the ocean.
After oil tankers deliver their shipments, the tanks are cleaned out and sometimes waste oil is illegally
dumped in the ocean.  Offshore oil wells can "blow out," catch fire or be damaged.  Before the pipes can be
capped, many gallons of oil can spill into the ocean.

To find out a little more about oil in water, complete the following activity:

Materials: a tray of water
1 teaspoon of motor oil
a feather
some cotton
some straw
detergent
3 or 4 pencils

Procedure:
1.  Pour one teaspoon of motor oil in a tray of water.
2.  Describe what happens.
3.  Dip your finger in the tray.  How does it feel?
4.  Dip the feather in the tray.  Describe what you think might happen to a bird or other marine animal
     that comes in contact with spilled oil.  What might happen if their food becomes coated with oil?
     Since oil is dark, how might it affect the amount of sunlight reaching the marine plants?
5.  Try different ways to clean up the oil.  Use pencils to form a floating boundary, if possible.
     Try dissolving the oil with detergent.  Try soaking up the oil with cotton and with straw.  Try  some
     other methods of your own.  Describe the results.
6.  Do you think oil spilled in the ocean ever reaches the shore?  How might land animals be affected
      by the oil?
7.  Discuss ways you think oil spills might be prevented.

The Big SpillThe Big SpillThe Big SpillThe Big SpillThe Big Spill



ANSWER KEY:
Plastic Traps

1.  Answers will vary.

2.  Plastic items are directly dumped in fresh water and ocean environments.  Even trash that is not directly dumped
is often blown by wind or carried by water currents.

3. Entanglement is a major threat to many kinds of wildlife.  Animals often become entangled in fishing nets, ropes,
monofilament fishing line, package strapping bands or six-pack rings - making it difficult or impossible to swim,
breathe or catch food.  Animals may die quickly by drowning or strangulation, or may become sick and die slowly
through exhaustion, starvation or infection.  Ingestion, or eating, of plastic debris causes many problems too.
     Animals often eat plastic which resembles their natural food.  Fragments of broken plastic, styrofoam and plastic
resin pellets may resemble fish eggs or other small aquatic animals.  Water currents and winds often cause plastic
debris to intermingle with concentrations of plankton and other foods.  This increases the possibility of confusion
when animals feed.  Plastic debris may cause choking, intestinal blockage, ulcers, malnutrition, starvation or a
buildup of toxic chemicals in the animal's body.

4. Answers will vary.

ANSWER KEY:
The Big Spill

 1. Humans use oil by riding in vehicles powered by petroleum products; some electricity is produced by oil-
burning power plants; many homes are heated by oil; and many products that humans use are made from
oil or oil by-products.

2. Construction of roads creates a network of development that may disturb some animals and cause them to
abandon certain areas.  Roads encourage increased human access and activity that can be detrimental to
some species.  Habitats are damaged when gravel used to build roads is taken from lowland areas and from
stream beds and riverbeds.  Road construction may kill plants.  Roads can interfere with water drainage and
cause flooding.
    Drilling machinery and oil-production facilities create pollutants that can cause acid deposition and
other forms of air pollution. The drilling process creates toxic drilling waste that is sometimes stored in
reserve pits - this toxic waste can leak out of the pits and poison plants and animals.  Left over materials
from construction may end up in landfills.  Oil spills can harm or kill plants and animals.
   Construction of pipelines creates solid waste that ends up in landfills.  Some scientists think pipelines may
disturb animals that migrate to find food or to reach breeding grounds.

WHAT YOU DO:
3.  Answers will vary.

4.  Animals that come in contact with spilled oil often die.  If their food is coated with oil, they may
become sick or die.  Since oil is dark and shadows the water below, it may prevent some marine plants
from receiving all the light they need to grow.

6.  Oil spills are washed ashore by waves, winds, and currents.  Oil coats the beaches and marshes.  This is
harmful to intertidal and terrestrial plants and animals in much the same way it is to marine plants and
animals, causing sickness and/or death.

7.  Discussion might include ideas such as less demand for oil, more strict regulations on construction and
production facilities, and increased education efforts about the affects of spills on the environment.
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Did You Dirty My Water?Did You Dirty My Water?Did You Dirty My Water?Did You Dirty My Water?Did You Dirty My Water?
ACTIVITY DESCRIPTION
Students work in cooperative teams to identify their watershed, impacts of businesses and other human
activities on quality of water, and possible steps to improve water quality.

BACKGROUND
No matter where you live or travel, you are always in a watershed. What is a watershed? Well, think
simply - “water always runs down hill.” Rain or spring water that does not soak into the soil usually
drains into a particular place such as a ditch, stream or lake. Each ditch, stream or lake has its own water-
shed that can be determined by connecting all the highest points of land around the area. Think of a
watershed as a pail or bucket in your backyard. Any water that hits the sides of the pail collects in the
bottom. If water is splashed outside the pail, it falls outside the pail’s watershed. The same is true in a real
watershed. If rain falls anywhere in the watershed, it will flow downhill until it reaches a body of water.
A drop of water falling outside of the boundary will drain into another watershed.

All of us are dependent upon water for life, so the health of our watershed is essential to both humans and
wildlife. Anything that happens on the land, in the water or in the air of a watershed effects the people,
plants and animals that live in that watershed. So, development within a watershed can have a staggering
impact.

The building of new housing developments, industrial parks or shopping centers produces impervious
cover (a surface that does not allow water to soak into the ground). This can include parking lots, build-
ings, sidewalks, driveways, roads, etc. When it rains, water cannot soak into the impervious surfaces, so it
becomes stormwater runoff. Contaminants, such as oil and gasoline from parking lots is carried away as
the surface water drains into the collection site of the watershed. In addition, land-use practices within the
watershed can cause excess fertilizer from lawns or agricultural fields, human and animal wastes, eroded
sediments and chemicals to be transported into waterways, affecting the living things in and around the
water.

ACTIVITY
Materials:

• Yellow Pages of local phone book – 1 for each team
• Copies of local topographical map – 1 for each team
• 2 clear 5-gallon buckets (label 1 available water in
       watershed and fill with water, label 1 polluted runoff
        or discharged water)
• 14 large household sponges:  5 cut into fourths,
       5 into halves, 4 whole. (increase or decrease the
       number of sponges to fit number of students)
• Various colors of food coloring: put several drops
       of coloring on all sponges and sponge pieces (assign a particular color to each business/activity to

enable students to better determine impact on water quality)
• Nametags (created by students to represent businesses/activities)

Procedure:
1.   Divide students into cooperative teams.

2.   Distribute copies of local topographical map and Yellow Pages of local phone book to each team.

3.   Ask each team to establish: Where are the boundaries of your local watershed? How does the
watershed get its water and where does it collect?
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4.   Assign teams a particular region of their watershed. Each team will use Yellow Pages to deter-
mine: What activities/businesses might be affecting the quality of water within your watershed?
How do you think they are affecting the water quality?

5.   Using the categories High, Medium and Low, the class will arrange these businesses/activities
from those they think have the most impact to those they think have the least impact on the
watershed.

6.   Fill a 5-gallon clear bucket to the brim with water. This will represent the available water in their
watershed.  The remaining empty bucket will hold the water that is polluted by businesses/
activities.  Label accordingly.

7.   Students will make and wear nametags to represent the various businesses/activities determined
by their team.

8.  The sponges will represent businesses/activities in the watershed. Distribute sponges by size,
according to impact on watershed.

9.   Each team has a 30-second round to complete the following task: Students should position them-
selves an equal distance from the available water in watershed bucket. When the round begins,
students fill their sponges with water from the watershed. To represent consumption, discharge
and runoff, students should squeeze water out of their sponges into the polluted runoff or dis-
charged water bucket. Students can refill their sponges as often as they like during the round. At
the end of the round, empty half of the water from the polluted runoff or discharged water bucket
back into the available water in watershed bucket. This represents used water that makes its way
back into the watershed.

10. As a class, talk about the quality of water in the watershed. Discuss the proportions of sponge
pieces distributed to different businesses/activities. Were the sponge sizes appropriate? Resolve
methods of reducing polluted runoff or waste discharge. Repeat for each team.

11. Ask cooperative teams to research and/or make contacts to discover measures businesses/
activities are taking to minimize negative impacts on water quality within their watershed.
Remind students that the runoff pollution companies produce (point source pollution) is regu-
lated by state and federal government, but a lot of runoff pollution, called non-point source,
comes from things individuals do in the watershed, and is hard to regulate.

12. Ask teams to conclude: How is your watershed part of the bigger picture? What river basin does
your watershed drain into? How might you be affecting the water quality in your river basin?
What steps could you take to help improve the water quality?
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ENVIRO-COOKIE
   Land is precious! To better understand the importance
     of conserving the Earth's limited amount of land and
       its resources, make, bake and eat an Enviro-Cookie!

What You Need:
pre-made sugar cookie dough
a bag of M&Ms
a few nuts
a few miniature marshmallows
a pizza pan
a pizza cutter or a knife
an oven

What You Do:
1. Roll sugar cookie dough onto a pizza pan.
   This big, round cookie represents the whole Earth.
2. Cut the dough into fourths like you would a pizza.
   How many of these fourths do you think represent the amount of Earth that is covered by water? (3/4)
3. To 3/4 of the cookie add blue, yellow and orange M&Ms to represent water and the species
     that live in it. Now, how much of the cookie is not covered with M&Ms? (1/4)
4. Cut this remaining 1/4 in half.
    Do you know what fractional parts of the whole cookie these
     pieces are? (eighths) One of these eighths represents areas
    of  the Earth where people can't normally live, such as
     polar regions and very high and rocky mountains.
5. So to 1/8 of the cookie add miniature marshmallows and
    nuts to represent icy and rocky regions.
    The 1/8 that is left represents the amount of land
     that we have to share with other animals and plants.
6. Add brown and green M&Ms to this 1/8 piece.
    Can you believe this is all we have on which to build our
    homes, roads, cities, factories, malls, and grow our food?
    And remember the many other animals and plants that need this land too!
7. Bake according to package directions.
8. As you eat the cookie, think about the things you can do to help the Earth.

  What has blue, green, brown and hazel eyes,
billions of arms and legs, eats tons of food per
day, and is growing at such a fast rate it's
taking over the homes of thousands of other
animals and plants? No, it's not an alien from
another planet, it's our very own human
species! Today over 6,000,000,000 people live
on the Earth. Our population increases by
about 246,000+ each day. That's a lot of
people!
  What does an exploding human population
have to do with other animals and plants? A
lot more than you might imagine. We all
must share the Earth's air, food, water, space
and other resources in order to live and be
healthy. More people use more trees, energy,

food and water. That leaves less resources for
other species. More people clear land to make
room for houses, roads, factories, shopping
malls and other development. When people
clear a forest, fill in a marsh, or make other
changes to the land, they not only destroy the
natural homes of animals and plants, they
upset a delicate system in which all the living
things depend very much on each other.
   But there is hope if we take care. Can you
see that conserving (saving) land and its
resources is very important with a growing
number of people and a limited amount of
land to share? Humans must put a lot of
thought and planning into how they use all
natural resources so there will be enough left
for the future.

The Species Explosion




