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Note to Pr~e't Helper 

•


As an adult project helper you have the 
opportunity to help a young person learn 
more about the environment through the 

activities in this project book. You will have the 
chance to help a youth explore the "wonders" of 
the natural world. From exploring the local 
watershed and testing seed dispersal methods to 
learning how to be a responsible earth steward, this 
curriculum contains dozens of useful, hands-on fun 
projects. 

You will be the key individual with whom the 
young person shares each of the experiences 
outlined in this activity guide. You will provide 
encouragement and recognition as the young person 
develops technical and scientific environmental 
knowledge and stewardship. In addition, the youth 
will learn important life skills sucl:l as creative 
thinking, decision making, problem solving and 
participating as a member of a team . 

Your Role 
• 	 Review this guide and the Helper's Guide 
• 	 Support the youth in his or her efforts to set 

goals and complete the Planning Guide and 
Eco-Adventures Achievement Program 

• 	 Help select environmental projects to construct, 
give assistance in doing the activities and 
answer questions 

• 	 Help the young person to think about why 

something happened the way it did 


• 	 Serve as a resource person to help connect the 
young person with the community, resource 
materials and others knowledgeable about the 
environment 

The Exploring Your Environment 
Series 
This is the second activity guide in the Exploring 
Your Environment Series. 

Activity Guide Levell 	 Grade~9.~_ 
fco-Wonders 1 9-12 5-7 

fco-Adventures 2 13-15 8-10 
fco-Actions 3 16-19 11-12 

Helper's Guide 

These activity guides may be used by youth at any 
grade-level based on their environmental skills, 
knowledge and expertise. The Helper's Guide 
provides additional group activities that can be 
adapted to the family, classroom or youth group. 
These activities strengthen understanding of 
environmental concepts and reinforce 
environmental skills. 

The Experiential learning Model 
The experiential learning model is used in each activity 

as a means to help the young person gain the most 

from the experience. 
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The five steps in this learning model encourage the 

young person to try to do all, part or some of the 

activity before being told or shown how. The activity 

is the experience part of the cycle. Use the questions 

listed in the Making Connections section of each 

activity to encourage the young person to think about 

what he or she has learned from the experience. The 

reflect and application questions ask the youth to: 


• 	 share what they did 
• 	 process what was most important about the 


experience 

• 	 generalize the life skill and earth stewardship 


skill practiced to their own lives 

• 	 apply the life skill or science process skill to a 


new situation. 


To fulfill the experiential learning process, you must 

complete all the steps, including the review questions 

in Making Connections. The experiential model enhances 

learning and adjusts to a wide variety of learning styles 


Evaluating the Experience 
By asking the questions under Making Connections you 
can evaluate if your youth understands the key concepts 
and life skills practiced in each activity. Listening to and 
encouraging consideration of each question, results in 
conclusions and opportunities for further application. In 
addition, the Success Indicator shown in the introductioe 
of each activity will help you evaluate the experience. 

In the Helper's Guide you will find an assessment sheet, 
Evaluating the Impact. Use this sheet to help you 
evaluate your youth's understanding of environmental 
concepts as he or she completes these activities. 

» 
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How Tki! Sook Work! 
WeLc.oJW'e to 

'I 
£c.o-ArA"e",t...yef~ 

Have you ever wondered '" 

• 	 Where does the water go that falls on • How do farmers control pests? 
your roof? • 	 How do seeds get from here to there? 

• 	 How are things in nature interrelated? • 	 What resources for wildlife are found 
• 	 What happens to your garbage after in your neighborhood? 

you throw it away? 

Your adventures in Eco-Adventures will help you answer some of these questions and many more! 
Each section of your project book focuses on an ecological concept and provides activities that will 
help explain how the environment works. You'll jump right into investigations and explorations to 
look at real-world issues! 

Each activity has this important 
information: 

Skills - Each activity lists Earth Stewardship Skills, 
Science Process Skills, Life Skills and a National 
Science Standard that you will learn and use. You 
will practice these types of skills when you answer 
the questions and discuss each activity with your 
helper. 

Success Indicators - You have mastered these 
skills if you can do what they say. If you have 
trouble with a skill, keep practicing until you can . 

Materials - These are the materials you will need 
to complete the activity. 

Dig In - This is the "do" part of the 
activity, which you will usually get 
to share with others. 

Making Connections - This is where you and your 
helper get together to see what you have learned 
about the environment. You will use these questions 
to help you discuss what you learned and what you 
did. You will talk about what was important about 
what you did, what it meant to you and how you 
could use what you learned in the future. 

• 	 Talk It Over - Share with others and talk about 
what happened in the activity. 

• 	 Let's Reflect - Questions get you thinking 
about the most important things you learned. 

• 	 So What? - Asks you about the activity and how 
what you learned relates or generalizes to your 
everyday life. 

• 	 Issues to Discuss - Helps you use or apply 
what you learned in a new way. 

Here you will find information and tips 
to help you complete the activity. 

These are vocabulary words found in the 
activity. The definitions of these words are' 
in the back of your project book. 

These are helpful hints to keep yourself safe 
when exploring the environment. 

Here are ideas for science fair or 4-H fair~'r projects. 

~~Wel1-Cbnnedions 
." , ' Here you will find web site links at 

' - www,n4hccs org where you can learn 
more about the environment. 

Your JOllr",al You will be using an 
environmental journal throughout your 
exploration of the environment. This journal 

could be a spiral notebook, a three-ring notebook, a 

notepad or a journal you create yourself. A journal 

is a good place to draw or write ideas, thoughts, 

feelings, experiments and obseNations as you do 

each of the activities. 


Your Prqject Helper 	 , 
Your Eco-Adventures project helper is an important part of your overall environmental learning experience. 
The choice of a helper is yours. This person may be your project leader or advisor, troop leader, teacher, 
family member, neighbor, friend or anyone who has the interest to work with you on these activities. Involve 
your helper as you set your goals, discuss the questions following each activity and sometimes work 
together on an activity. For online help visit: www.fourh.umn.edu/exploreyourenvironment 

www.fourh.umn.edu/exploreyourenvironment


_______________________ ---__ 

• 	 Select an environmental project helper 

• 	 Complete all four steps of the Eco-Adventures 
Planning Guide 

• 	 Do at least seven activities each year 

My Name ________

• Take part in at least two leadership experiences 
each year 

• 	 Keep an Eco-Adventures journal throughout the , 
project 

My Project Helper _________________________________ 


Helper's Phone Number______ -- Helper's E-mail Address ____________ 


1. My Project Goals 
I plan to complete my Eco-Adventures activity book 
by 

2. Leadership Experiences 
Participate in at least two of these experiences each 
year. Put a check mark by the ones you plan to do. 

. Plan Date 
Experience To Do Completed 

Give a demonstration 
on an environmental topic 

Teach someone something 
about the environment 

Encourage a friend to be a 
part of this project 

Attend an environmental 
workshop 

Give a speech on an 
environmental subject 

Tour a nature center 

Exhibit an environmental 
project 

My own activities: 

3. Project Highlights 
List and record the date in your journal every 
time you do and learn something exciting in 
Eco-Adventures. Describe what you learned . 
List the project highlights in this table. 

Highlights Date 

- ". 

'

4. Project Review 
Once you have completed what you planned, 
arrange to talk with your helper about what you 
have learned. You will want to have your planning 
guide, achievement program, journal and the 
Making Connections section of this gUide up-to-date . 



A'k;eve~e~t Pro~ra~ 

£)Cplor;~, Yo"r £~v;ro~JW'e~t - £c.o-AtAve~t"ref 

" 

• Have your environmental project helper date • Do at least three Required Activities (Dig In) 
and initial this log as you complete the and four Optional Activities (Dig in Deeper) 
activities. this year and check them off. 

. -
, ~ 

Djq I~ Required Activities Optio~~1 Activities 
J (Dig In Deeper) 

Activity' 
Name 

Perfected Pollination 

Date Helper's 
eted Initials Page/No. Date 

Completed 
Helper's 
Initials 

Some Insects Sure Have a Lot of Gall 

Takin Note of Plant Ad ions 
~---'------+--t----f------+---+------if--------1 

Testin Seed Dispersal 

M.A.D. Birds 

Tracki 

Workin in Wildlife Habitats 

Discovering Insect Decomposers 

[(0- AJ.vey-.t"Ve! 
Achievement Program Certificate 

I certify that _______________ ----

has successfully completed the requirements of the Exploring Your 
Environment - Eeo-Adventures Achievement Program, Level 2 

Project Helper's Signature ____ ___ ___ ___ 

Date ___ _____ 

• 



--The activities in this guidebook will help you discover six important concepts, or ideas, relateq to 

soil are equally 'mportant to sustaining any life on 
earth. fedio... S 

Everything Must Go 
Somewhere 
In nature, there is no such thing as 
"waste," Everything is in a constant 
change and becoming something 

else. So where does it go, because there is no "away'? 
Materials are only moved from one place to another. 
They are changed from one form to another, as they 
are used in the life processes of any organism in 
which they're held for a time. Often, what is released 
by one organism is taken up by another as food. For 
example, manure (a "waste" product) is a great 
fertilizer that plants use. In addition, as in the case 
of harmful pollutants, they may build up in places 
where they don't belong. 

ecology while you explore your environment. Each section focuses on one of these ecological 
concepts. The activities will help show how environmental processes and connections work. 

S dio", 1 
Four Elements of Life 
Sun, Air, Water and Soil 
The four elements, or things, 
needed for life are sunlight, air, 
water and soil. The combination of 

these elefTJents affects all plants, animals and other 
living th Ongs on earth. For example, the amount of 
sunlight can help determine the kinds of organisms 
(trees, irds, flowers) that are found in an area 
becau e almost all energy comes from the sun. 
Energy from the sun is captured in the leaves of 
green plants through the process of photosynthesis 
to prod ce food. All animals depend on this process 
(and the food it produces) for life, The availability of 
water a so determines what creatures, including 
humans, can live in an area because life cannot 
survive more thjin a few days Without water. Air and 

fedio'" 1 
Everything Is Connected 
To Everything Else 
Nature is made up of a network 
of interconnections. Think of the 
links in a chain. Things in the 

environment, like deer or grass, make up each link. 
In ecology, a food chain is a series of organisms 
with each feeding on the one before it. For example, 
the grass might be the first link, followed by the 
deer, which might be followed by a wolf. Then 
these chains are all connected together to make 
a food web. Just like a spider's web is interconnected, 
an ecological food web gives a more complete 
picture of the relationships in an ecosystem. It shows 
how plants, microorganisms and animals depend on 
each other and on the sun, air, water and soil. 



redio,", i 
There Is No Such Thing 
As a Free Lunch 
For every action we take, there 
is an effect on the natural 
community. Despite what humans 

often think, we are animals, and so our lives 
depend on the rest of the living world just like 
other animals. The materials we use to build our 
homes, the food that we eat, and even the fuel that 
we use to get from here to there are tied to the 
natural world. And every action has a cost. 
There are no "freebies" in nature because everything 
is Interconnected. Anything taken from it by human 
effort must be replaced. The payment of this price 
can only be delayed-it cannot be avoided. 

rediQl'O S 
All Plants & Animals Are 
Affected by the M.A.D. 
Law (Move, Adapt or Die) 
If the environment changes, 
plants and animals must either 
move or adapt to the new 
conditions, or they will die. For 

example, in winter some ducks and songbirds 
migrate (move), rabbits, frogs, and turtles adapt, 
and insects and weak animals may not survive. If an 
organism can survive, grow, and reproduce under 
certain environmental conditions, we say that it is 
adapted to that environment. Adaptations are the 
special characteristics or features that increase an 
organism's chance for survival and reproduction in 
that particular environment. So when the 
environment changes, organisms must change 
with it. If they don't, they have 
to move or they will die . 

All Plants & Animals 
Have a Home 
The "home" is made up 
of two parts: habitat and niche. 
The place where an individual 

organism (or population) usually lives is known as its 
habitat. A niche is the role or specific job that the 
organism does. For example, a rabbit's habitat may 
be a field, while its job, or niche, is to eat clover. A 
plant or animal's habitat is similar to what your home 
is to you. Here the organism can get the resources it 
needs. Some organisms, like fish, whales, and 
crayfish, call the water their home. Others, like 
earthworms and moles, live in the soil. Still others 
may live on land in forests, grasslands, or deserts. 

. . , -
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Activity 1 
Use the scientific method 

to discover what plants 

need to live and grow 


Life Skill: 
Reasoning - Applies rules and 
principles to a process 

Earth Stewardship Skill: 
Knows what plants need to live 
and grow 

Science Process Skill: 
Experimenting and controlling 
variables 

Success Indicator: 
You will be able to: 

1. 	Say what plants need 
to live and grow 

2. 	Use the scientific method 
to see how sunlight, soil, 
water and air affect plants 

National Science Standard: 
Understands scientific inquiry 

Materials: 
D string 

D stakes or nails 

D scissors 

D yardstick or measuring tape 

D ruler 
D surveyors' tape or yarn 

D paper 

D pencil 

Four elements 
of life . sun, air, 
water and soil HoW perceptive "are you? Take a trip outdoors to a wooded area, a 

field, a vacant lot or even your own backyard. Take about two 
minutes and record in your journal all of the 

members of the community that you can see . Did I e"'" rill! 

you notice any of the small stuff like insects, larvae, dllarly ...0 .... • • • 

eggs, mushrooms or moss? Did you really look 
closely at this site? A lot of the time we don 't 
see all the details. 

In this activity, you will be using a line transect to closely examine 
a piece of ground . The line transect is a real survey method that 
scientists use to sample the biotic parts of a community. Trying to 
measure and count entire populations of a community can be very 
difficult, if not impossible in many cases. Some populations are just 
too big, too spread out or move around too much. A line transect can 
be used to get a sample of a population . 

Use the line transect method to measure and count the 
living organisms in your backyard or other area you select 
for a population count. Try to identify, count and map all 
of the things you find within your line transect p.rea. If you 
don't know the real name of an organism, that is okay. Just 

record a description of it , be consistent and try to determine its name 
later on . Record all of the information that you find in the chart or in 
your journal. Make up a symbol system using pictures, letters, numbers 
or abbreviations to stand for what you find . Be creative! 

fr7',.~.'b'Ifi~":''''''-"'. -,'-
~i~",-.• '~~~r:'-'c;'::" ,,' -

.. , . ... • ... I ...~ .... _ . . ..1 .... . _* .••. #. 

Wait a few daY-s to visit you ~ slte 'and then do \he 'sLirvey another time. 
Keep doing this for a few weeks. Try visiting your site at different times 
of the day and in different weather. Compare the information you 
collected. Did the population change over time or with changes in the 
time of day or weather? Why do you think these changes occurred? 



l¥\ve~toYy 
Record what you found along the line transect. Every six inches along the line, one foot on each side 
of the line write down or draw what you found. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

Stops (every 6") 

Description 
Plant Insect 

Types Amt. Types Amt. 

-

Animal Soil Unnatural (Trash) 

Trac;ks Signs Color Description 

I 

I 

Be smart and aware when you 
explore the environment. It's a 

} 

good idea to learn about the area 
Safety that you are going to explore . 

First Learn how to use a compass. - nections f 
Always let someone know when 

For more information on population counts 
you go out exploring and when ~ visit www.n4hccs.org and link to: 

you think you'll be back . Also , it is best not to go 
• TerraServerinto strange areas un less you are with a person 

w ho knows the area. 

1 

http:www.n4hccs.org
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To use a line transect to evaluate a natural 
community: 

1. 	Cut a three-yard (nine-foot) length of string. 
Tie one end to a nail or a stake. Then do the 
same with the opposite end of string. This 
will be your line transect. One nail or stake 
will be the zero mark and the other nail 
or stake will represent the three-yard mark. 
Identify the one and two-yard marks 
on your string with permanent marker. 

2. 	Go back to the outdoor area you first looked 
at and do a community scan. Randomly 
choose a place to start the survey. Push the 
nail or the stake with the zero marker into 
the ground. Then unroll the rest of the string 
and when it is tight, push the other naH (the 
three-yard mark) in the ground... 

3. 	Next, take a closer look 
wilthin your line transect 
at a sample of this 
outdoor community. You 
will need to get down 
close to the ground to 
see what is there. Start 
at the beginning. Mark 
and work your way to 
the end of the transect. 
Look closely on plant 
stems and tree trunks, 
dig under the top layer 
of leaves and look 
carefully under logs. You can move things, but 
make sure you record their location on the 
map first. Then identify them and return them 
to where you found them. 

4. 	The total area you will be examining is three 
yards long (the length of your line transect), 
two feet wide (one foot out from each side of 
the string-use a ruler to keep this distance 
accurate) and as high as you can see. Anything 
that flies or jumps across the line such as 
birds, insects or seeds, can be counted and 
recorded. 

5. 	 Mark your spot with surveyor's tape or brightly 
colored ribbon, or just leave your line 
transect in place so you can return to the 
same site to do the survey again. 

Makj~'j Co~~ectjo~} 


Talk It Over 
. ~ 	 What did you find in your survey area? 

• 	 What was the most difficult part of setting up your 
line transect? What was the easiest? 

let's Reflect 
• 	 Did you find evidence of the four elements of life 

in your survey area? 

• 	 Describe the habitat in your survey area. What 
niches did you observe? 

So 	What? 
• 	 By paying attention to detail, did you find things 

that you've never seen before? 

• 	 In 1871, T. H. Huxley wrote, 'The investigation of 
nature is an infinite pleasure-ground where all 
may graze." What does this statement mean to 
you? 

Issues to Discuss 
• 	 How would you change the way you do a survey 

like this in the future? 

• 	 Ecologists study interactions between plants 
and animals and the environment. Why might 
an ecologist study the differences in the four 
elements of life in a habitat and how they affect 
organisms? 

Siatrc. 
(ot"t"" ... 'ty 

Li"e tval'\fect 

Pop"latio" 


1. Try a comparison study. Visit a site very 
different from the last one that you observed. 
Compare and contrast the findings from the two 
Sites, for example a deciduous forest versus a 
coniferous forest. 

2. Look into the meaning of micro and macro 
studies. How would your study of a line transect 
compare to the whole outdoor area to the county, 
state, country or world? What would the symbol 
system from these studies look like? 

3. Think about the four elements of life. How do 
the organisms in your test site get the sun, 
soil, water and air that they need? 



To get an overall view' :. 
of a watershed, take 
a topographic map·'·"': 
of your community 
and find an overlook ':: 
point where you can <. 
view most of the 
landscape. Try hiking
up a hill or mountain, 
or go to a designated 
overlook spot or a tall 
bUilding. Look for 
some of the natural and human-made 

churches, roads or railroads. Locate these 

is. 

Find the largest stream closest to your home. You will be tracing the 
stream and other creeks and streams that connect to it in dark blue. 
Start with the main stream and then move upstream and trace all of the 
tributaries that empty into it. The points of the stream that are at the 
highest elevations are called the headwaters. Many headwaters come 
together to form a stream . The headwaters are the source of the 
stream. Then trace downstream until your main stream joins another 
stream or body of water. This is the mouth, the place where the stream 
drains into another body of water. 

four elements 
of life . sun, air, 
waleI' and soil 

-

· _. 

~!. ~ 

. __r..:. 

. ~~, 

features that really stand out such as hills, 
valleys, forests, streams, homes, factories, 

spots on your topographic map and mark 
them in pencil. They will serve as reference 
points so make sure to mark what each point 

Now it's time to try mapping out where you 
live in the watershed: Find your home on the 
map, or at least the general area. Mark it with an "X." 

You will need to pay attention to the contour lines and the slope of 
the land. Outline the watershed of the stream you traced in blue 
by finding the highest elevation contour lines surrounding it. Use a red 
pencil to mark this . 

Where does the water go that falls on your roof? Where does the 
stream go that runs through town? To answer these questions 
and to work on local wate r issues, you need to learn about your 

local watershed. 

What is a watershed? Right now you are sitting in one . A watershed is 
an area of land that collects and transports rainfall and snow melt to a 
given lake, stream or wetland . Streams and rivers provide the drainage 
pathways. Ponds, lakes and wetlands act as the catch basins. Watersheds 
include lotic, or flowing water, and lentic, or still-water systems. 

Activity 2 
Recognizin9 and exploring 


local watersheds 


Life Skill: 
Solving Problems - Analyzing 
possible causes 

Earth Stewardship Skill: 
Understanding the significance 
of water cycles in' an ecosystem 

Science Process Skill: 
Experimenting and controlling 
variables 

Success Indicator: 
You will be able to: 

1. 	 Define watershed 
2. 	 Identify the sources and 

quality of the four elements 
of life within your watershed 

3. 	Identify how you fit into 
and impact the watershed 

National Science Standard: 
Water circulates through the 
crust, oceans and atmosphere 
in what is known as the "water 
cycle" 

Materials: 
D topographic maps of local 

area 
D road or regional maps 

D colored pencils 



.. 

The red division is called 
the drainage divide. It separates one waters ed 
from another. Everything within the red line is in the same 
watershed. If rain fell on the land within the red area, it would 
flow to the streams you marked in blue. Remember water always 
takes the eas·iest path and it doesn't flow uphill. It always moves 
to the lowest elevations. 

To 	further understand your local watershed: 
• 	 Compare and contrast the four elements of life-sun, soil, 

water, air-found in the highest place in your watershed to the 
lowest point. How are the four elements of life supplied? 

• 	 Think about the quality of each of the four elements. Are there 
soil quality problems? Are there contamination sites in your 
watershed? Air or water quality problems? 

• 	 Look at the land use within your watershed. What is the land 
being used for? Are there a lot of farms, homes, forests, parks, 
factories, etc.? Take a look again from your outlook point and 
walk through your watershed to evaluate land usage. 

• 	 Discuss how humans could be affecting the water that flows 
through your watershed. What kind of things could the water 
be picking up as it travels across the landscape? Do you see dirt 
from construction sites washing into the street or streams? 
Have people left their leaves or grass clippings in the gutters? 
Do you see gasoline or oil washing off parking lots or gas 
stations? Is there litter that is flowing into streams? 

• 	 Prepare a presentation and share your map and what you 
learned about your local watershed with your group or your 
helper. 

. "~~!:="O"
, - watersheds visit 
www.n4hccs,Qrg and link to: 

• 	 Izaak Walton League 

• 	 The Adopt-A-Stream 
Foundation at the Northwest 
Stream Center 

• 	 Center for Watershed 
Protection 

• 	 U.S. Geological Survey 

Display the map you made 
of your local watershed, or 
make a model of your 
community's watershed. 
Make a key and identify 
features on your map. 
Explain what watersheds are 
and how they are Impacted 
by people's actions. 

Contour lines are the brown lines you see on 
topographic maps. These lines join points of land at 
the same elevation or altitude (height). Vertical 
distance and horizontal distance are both 
important on topographic maps. 

The vertical inteNal is 
the change in 
elevation each 
successive contour 
line represents_ 

The change is constant on a given map. Usually, 
each contour line represents a lO-foot change in 
elevation, but some maps use 20-foot., 5-foot., or 
even 2-foot. inteNals. 

The horizontal inteNal is the distance between 
contour lines and varies with the steepness, or 
slope, of the land-the steeper the hill, the closer 
the lines. Lines far apart represent a gradual slope or 
a generally level area, while lines close together 
represent a steep slope or a cliff. 

www.n4hccs,Qrg


lNo~tAer;~~ A~o~t 
lN~terfketAf 

Watersheds come in all shapes and sizes. 
Watersheds can be a few square miles in size, 
as in the case of a small lake, or continental 
in size, as in the case of the Mississippi River. 
Watersheds can cross county, state, country and 
even international borders. Homes, factories, 
forests, prairies, small towns, big cities and 
so much more make up watersheds . Each 
watershed is different because of differences 
in plants, animals, soil, water and land use. All 
of the activities that take place in a watershed 
determine the quality of the lake, stream or 
wetland to which they flow. 

We each live within a watershed and are an 
important part of it because we influence what 
happens in our watershed. Usually the higher 
the level of human activity taking place within 
a watershed, the more impact there is on its 
water resources. 

Protecting water quality is a local responsibility and 
there are lots of ways you can help. Here are 
some things you can do to keep your watershed 
clean: 

~ 	 Have septic systems pumped everyone to 
two years. 

• Use fertilizers and pesticides sparingly. 

Leave grass clippinQls on the lawn to fertilize 
the grass naturally. 

• 	 Plant trees and 
other plants that 
attract birds to eat 
insects and save 
on pesticides. 

Inspect alii pipes, 
faucets, spigots 
and toilets for 
leaks. 

• 	 Take chemicals to 
a hazardous waste 
center for proper 
disposal. 

• Recycle motor oil and automotive fluids 
to appropriate service recycling stations. 

• 	 Hold a clean up day to keep trash out 
of the waterways. 

• 	 Plant trees and grass to prevent soil from 
eroding. 

• 	 Start a compost pile instead of throwing 
away your waste. 

Talk It Over 
• 	 How did the topographic map represent the area 

you "observed? Were you able to interpret the 
information on the map? 

• 	 What was the hardest part about identifying your 
area's watershed? 

Let's Reflect 
• 	 Why is it important to become familiar with the 

area around us? 

• 	 What did you learn about your area that you did 
not know before? 

So What? 
• 	 How could what you learned in this activity be 

important in your everyday life? 

• 	 Think about the four elements of life within 
your watershed: sun, soil, water, air. How do the 
elements vary within your watershed? How do 
the elements vary during the time of day within 
your watershed? Time of year? Season? 

Issues to Discuss 
• 	 As water passes over and through the land, 

it may carry pollutants. What are some things 
you and your community could do to 
help keep your watersheds clean and healthy? 

• 	 Cartographers are people who make maps. 
They might make maps of watersheds or maps 
of cities. Why are maps important to helping us 
understand ecosystems? 

1. List all of the ways that you can 
think of that you affect water. For 
each of these, think of how you may 
be able to reduce or improve your 
use of water. 

2. Make a poster about your 
watershed. 

3. Find your watershed address. 
Every watershed in the United States 
is given a name with a corresponding co"tovr lj"e 
2-12 digit number that is its

Dvai"a'je rA i vi~e "watershed address." Check out 
Le"t;( http://www.epa.gov/surf and find. 
Lot;( yours. • 

Hope 4. Attend local planning and zoning 
Topo'j yapJ.;( Map meetings. Do water quality protection 

issues affect any decisions that areWatey(J.,erA 
made? 

http://www.epa.gov/surf


four elements 
of life - sun, air, 
water and soil 

Activity 3 
Exploring the many 

features of soil 

Life Skill: 
Acquiring/Evaluating 
Information - Obtaining and 
interpreting information 

Earth Stewardship Skill: 
Recognizing the importance 
of soil in an ecosystem 

Science Process Skill: 
Organizing, gathering and 
analyzing data 

Success Indicator: 
You will be able to: 

1. Define soil and its features 
2. Explain how soil develops 
3. Describe the soil profile 
4. 	Describe some physical 

characteristics of soil 
5. 	Describe the features of soil 

as an environment for life 

National Science Standard: 
Soil consists of weathered 
rocks and decomposed organic 
material, and is often found 
in layers, with each having a 
different chemical composition 
and texture. 

Materials: 
o shovel 
o measuring tape 

o ruler 
o pack of 64 crayons 

o water 
o plastic gallon milk container 

o stopwatch 
o zip-lock bags 

o scale 
o pencil 

What's the deal with dirt? 

You probably see it all 

the time-at construction 


sites, along the side of the road, 
in your garden and so on-but 
you probably haven't given it 
much thought. So why should 
you pay attention to soil? 

Soil is essential to all life on earth . Plants 
depend on soil and in turn, all other life depends on plants. Soil is the 
place where plants are rooted and it's where many minerals and water 
are stored. Decomposition and nutrient recycling also take place in 
the soil. Just as we try to recycle human-made materials, nature also 
recycles valuable resources in the soil. Nutrients are recycled when 
plants die and decompose. 

To explore different soils, choose three different locations 
where you have permission to dig a hole and take a sample 
of the soil. These areas could be a forest, an abandoned city 
lot, a prairie, your backyard or an area surrounding a 
wetland. 

1. 	 Carefully use a shovel to make a hole (1 foot wide by 1 foot long 
by 1 foot deep) at each site. Get a clean cut to bring to the ground 
surface to look at the soil horizons. Measure the thickness of each 
layer and record other information on a soil profile drawing in 
your journal. What color is each layer? Use .a pack of 64 crayons 
to make your best color match. . 

2. 	Fill the holes you dug with one 
gallon of water and record how 
long it takes for the water to 
drain from each hole. This is the 
drainage rate. 

3. 	Pick up a soil sample from each 
of your three sites . Put them in 
zip-lock bags. 

4. 	To determine the amount of 
water in each sample, first weigh 
your samples. Then, remove 
water from them by setting them 
out in the sun until they are dry . 

I 
or by putting them in an oven at .' 
300°F for 30 minutes . Weigh the ", 
samples again. The amount of 
water in the soil sample is the 
difference in weight between 
the dry and wet soils. 

5. 	Record your observations and 
measurements in the chart on the next page. 



I 

Sample #1 Sample #2 Sample #3 

Describe the site: 

What plants do you see? 
What animals or signs of 
animals (burrows, tracks, 
etc.) do you see? Are there 
any signs of humans? Does 
the soil get a lot of use? 
What is the land used for? 

" 

Describe the organisms 
and ingredients in the soil. 

Are they mineral (weathered 
rock, river sediments) or 
organic (dead leaves, peat)? 

Describe the soil smell 

I 

What does it feel like? 

Is it grainy or coarse 
or sticky? What appears to 
be the main ingredients? 

Describe the texture-
sand, silt or clay 

Drainage rate 

Amount of water 
in the soil sample 

r 

I 


. 


I 




What is soil? Soil is 
the upper layer of 
loose material at 
the earth's surface 
that may be dug 
or plowed and that 
supports the growth 
of plants. Soil is not 
just ground-up rock. 
It is made up of both 
abiotic and biotic 
things. Minerals , rock 
pieces, gases, air and 
water are all non-living 
things found in soil. 
The living (or once 
living) components found in soil include bacteria, 
fungi, insects, roots, and dead organic matter. 

Not All Aoils Are the Same 
The way soils form depends on five interdependent 
factors: 

• 	 Parent material 
Parent material is the original rock or transported 
materials that soil develops from. The rocks may 
be igneous, sedimentary or metamorphic, which 
will largely determine the make-up of the soil. 
In addition, transported materials moved by wind, 
water, glaciers and gravity affect a soil's composition. 

• 	 Climate 
Temperature and precipitation influence soil 
development. Cltimate also helps determine what 
plants or animals live in a place and when they 
die, they become part of the soil. 

• 	 Biotic factors or o 'rganic activity 
Biotic factors, such as plants, animals, bacteria 
and fungi, add organic matter, cause mixing of 
the soil (worms are a good example) and 
influence the amount of erosion . 

• 	 Topography 
Topography, or the slope of the land, describes 
the steepness and contour of the land, which 
therefore influences the amount of water that 
enters the soil. 

• 	 Time 
The formation of soil also depends on time. It 
takes a long time for rocks to break down and 
for materials to decompose and build up. 

Other Soil Features: 
Soil Profile 
A vertical cut through the soil is a soil profile. 
This profile is broken down into layers called soil 
horizons. Each horizon has distinctive features 
including color, thickness, texture, structure, 
porosity (the amount of air space), chemistry 
and composition. In general , soils have six major 
horizons: 

Jj!'-ii_""Mi!!M....~ --- Rotted plant 

?'-<-I:"'t"''-L..>--<..--t 

--- Humus 

Leached zone 

--- Maximum 
accumulation 

--- Loose material 
(little soil 
development) 

Bedrock 

Soil texture indicates the relative proportion of 
different sizes of individual soil grains. Individual 
mineral soil particles are classified by size into: 

• 	 Sand - 0.05 to 2 mm; easy to see; feels gritty; 
the soil particles are large and have lots of air 
spaces between them. Water runs easily through 
sandy soils because of the air spaces. 

• 	 Silt - 0.002 to 0.05 mm; hard to see with the 
naked eye; feels like flour. 

• 	 Clay - 0.002 mm; when these particles are dry, 
they tend to lump together and make hard dirt 
clumps, but when they are wet, they are slick 
and sticky; very fine. The clay mineral particles 
are tiny, stick closely together, and have little air 
space between them. 

Porosity - Poros ity is a measure of the amount 
of air space in the soil. Pore space includes spaces 
within and between soil particles, old root channels 
and animal burrows . When pores are large, as in 
coarse sands, water moves so quickly through the 
large pores that little is left for plant use. In clay-rich 
soils, the pores are so small that water cannot easily 
drain from them . An important term associated 
with soil porosity is saturation. Saturated soils are 
those soils that are at maximum water content with 
all of their pores filled. 



Talk It Over 
• 	 Did you start thinking more about soil as you 

did'these activities? 

• 	 Why is soil one of the four elements of life7 

Let's Reflect 
• 	 What differences and similarities did you notice 

among your soil samples? 

• 	 Heavy soil use, such as off-road vehicles, continual 
walking , etc. can result in soil compaction . Soil 
particles become so closely packed together that 
water cannot flow through it . Why should farmers 
and gardeners be aware of soil compaction 7 

So What? 
• 	 What did you find while searching through soil 

that relates to the "Four Elements of Life"-sun, 
soil, water and air? How does soil help reinforce 
this eco-concept? 

• 	 Mice , ground squirrels, earthworms, fungi, wood 
roaches , beetles, snails, ants, sow bugs, cicada 
nymphs and many other creatures call the soil 
their home. Describe how the soil is a "living" 
ecosystem . 

Issues to Discuss 
• 	 Soil doesn't really get much credit. What advice 

would you give to someone if they said , "Soil is 
just ground,up rock. Why should I pay attention 

- . to that?"nndons 
or more information on • Farmers grow a cover crop on their fields during~ soils visit www.n4hccs,org the winter months. How is this a form of soil 

and link to: conservation7 

• 	 Department in Science, 

Technology, Energy, 

Engineering and Math 

(ESTEEM) - The Energy 

Department's Ed ucation 
Community 

1. Do you pay much attention to soil? Think of all of the ways 
that you interact with soil. Record all of your interactions 
throughout a day, both directly and indirectly, with soil. How 
many interactions did you discover? 

2. Try drawing with the different kinds of soil you collect. 
You can mix water and even some black or brown tempera 
paint in with your soil. Try cutting out different shapes and 
objects from old paper grocery bags and then decorating 
them with your paint. 

3. Send a sample of soil to be tested. You can find out how 
much nitrogen, phosphorous and other nutrients are in 
your soil. Call your local Cooperative Extension Service for 
more information on soil testing . 

4. Collect and compare soil samples from various locations, 
even the bottoms of wetlands, lakes and rivers. What plants 
and animals did you discover living in these soils? 

Abiotic 

Biotic 
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I Everything IS 

, connected to 
everything else 

Activity 4 
looking at the process of 

flower pollination, fertilization 
and seed production 

Life Skill: 
Reasoning - Using logic 
to draw conclusions 

Earth Stewardship Skill: 
Recognizing the role of 
pollination in the balance 
of nature 

Science Process Skill: 
Observing and classifying 

Success Indicator: 
will be able to: 

Identify the basic parts 
of a flower 

2. 	Explain how pollination 
works 

3. 	Guess as to the pollinator 
of a flower given the 
flower's characteristics 

National Science Standard: 
Although different species 
might look dissimilar, the unity 
among organisms becomes 
apparent from an analysis of 
internal structures, and the 
evidence of common ancestry. 

Materials: 
o 	a variety of flowers from 

a florist shop 
D tweezers 

o 	notebook 
o 	pencil 
o 	colored pencils 

Per{e(ted PoLLir\atior\ 


Nature is crazy! Check out this 
example: some orchid flowers look 
like the backsides of female bees. 

Male bees try to mate with them, but 
instead, only succeed in pollinating the 
flower. This is a strange, but true, happening 
in our wild , wonderful world. This unique 
example of flower pollination is only one 
illustration of the many ways that flowers 
attract pollinators for the important step 
of pollination in plant reproduction . 

Have you ever heard the saying, ''Take the time to smell the flowers "? 

It's good advice for a number of reasons. Sitting back and watching 

flowers can teach you a lot. 


To explore the process and importance of flower pollination, go to your 

local florist or out to your garden and get a variety of flowers. lay 

the flowers on a sheet of white paper. Try 'to locate all of the different 

flower parts. You can use tweezers to pullout these various parts. 


Remember, not all loweJs will have all of the parts. 

Compare the flow to ~cb 6ther. Do some have both male 

and female parts? it the~ an have the same number of male 

and female parts? Sk~tc he . ..•. _\ 

flowers and label
 
parts in your journal. 


Then ead back outside and spend some 

time lu ·

this ·n a field, a city park or a community 

flowerbed. Look at a variety of flowers and 

tti~ir different parts. Sketch the flowers. 

Observe the flowers over a period of time. 

Keep a record of the organisms that visit 

the flowers and what 

they do while they are 

around the flowers. 


After you have observed 

many flowers, see if you 

can predict what kind 

of pol'linator a flower 

attracts based on its 

deSign, color, shape 

and siz,.e. Stay around 

to watc h flower 

ai1d see i f your 

predictiorr is correct. 


'their various 

t exploring the flowers. You can do 



I 
Flower 

Pollinator Color 
Flower 
Smell 

Flowering 
Time 

Landing 
Platform 

Other Informtion 
About Flowers 

Wind 

~ 
Not important No nectar or 

perfume 
Not important Don't need Very small; not showy 

Hummingbirds

1)1
Red, orange, 
yellow 

Very weak to 
non-existent 

Diurnal-
day time 

Don't need-
usually suspended 
away from other 
branches because 
hummingbirds 
hove 

Tubular, fairly open and large, produce nectar I 

early in morning before dawn 

Butterflies 

" 
Red, orange, 
yellow, blue 

Sweet, 
relatively 
strong 

Diurnal Have Open flowers 

Bees 

?: 
Yellow, blue Strong, sweet Diurnal Have, although it's 

not distinct or 
specialized 

Honey gUides
stripes leading to nectar direct bees-
makes them pass by pollen 

Bats .., green, creams 
Whitish, pale 

-
(because they 
are easy to 
locate in the 
dark) 

Musty 
"bat like" odor, 
strong 

Nocturnal Can hover 
quite well 

Tubular (bats have long tongues), tend to 
be more open than hummingbird pollinated 
flowers because bats bigger and not as 
graceful, a lot of nectar produced to satisfy 
bat, flower may be open all day but then 
nectar not produced until dusk; large flowers 

Moths 

.." 
Pale, whitish Very chemical 

oriented, 
sweet, strong 

Nocturnal, 
produce nectar 
at night 

Can hover 
quite well 

Long proboscis, very small flowers but long 
tubular structures, very small petals, long 
tube-no one else gets in-very specialized 

Flies 

• 
Red or modeled 
with brown, 
looks like meat 
or feces 

Sticky, feces 
or rotten 
meat smell 

Nocturnal, 
produce nectar 
at night 

Yes-
huge area, 
big petals 

Specialized flowers
(because of the smell, 
a lot of other pollinators are eliminated-flies 
want to lay eggs-get fooled 

Some beetles 

~ 
White Anytime Strong, fetid, 

like dirty socks 
Anytime Most beetles not specialized pollinators 

but are rather by default although some 
do have specialized flowers for beetles -
well protected ovaries because beetles 
have mandibles-inferior ovaries 

Flowers can't move from place to place like most animals 
can. They are rooted in one spot, so they use wind, 
water and animals to carry their pollen to potential 
mates (other flowers). Some flowering plants are 
dependent upon animals such as insects, birds and 
bats for survival. This relationship is often mutualism. 
This means that both the plant and the animal 
pollinator benefit. Flowers can offer rewards like 
nectar, pollen, fragrances and oils. Animals seek out 
these rewards and then, as they travel from plant to 
plant, they disperse pollen, making cross-pollination 
effective and ensuring the reproduction of the plants. 

Pollinators vary depending on where you live. 
In the Temperate Zone, insects and bees are the 
maid pollinators. In the tropics, other animals 
such as hummingbirds and bats are added as 
major pollinators. The form, color and behavior 
of flowers can tell you a lot about their pollinators. 
This table shows you examples of flower 
characteristics and their matching pollinators. 
You'll see that animal-pollinated flowers often 
have bright colors, aromatic nectars and specific 
shapes and patterns to lure hungry bees, birds, 
butterflies and bats. 

I. 



What Is Pollination? 
Pollination is the transfer of pollen from male 
parts of flowers to female parts. These 
various parts are actually modified leaves. 
Pollen is made up of small grains that contain 
male sperm cells. They must somehow reach 
the female organ of a flower known as the 
pistil. The pistil is made up of three parts: 
the stigma, style and ovary. The stigma is 
the sticky (to trap pollen) platform at the top 
of the pistil. It is held up by the tube-like 
style. The style then leads down to the ovary. 
Inside the ovary are ovules, which contain 
female egg cells . 

The male part 
Partr o{ a Aowerof the flower is 


called the 

nPoI~Gr"stamen. It 

surrounds the 
pistil and is 
made up of two 
parts: the 
anther and 
filament. The 
anthers are the 
top parts of the stamens that produce the 
pollen . The stem -like filaments hold up the 
anthers. When a grain of pollen lands on the 
stigma, a tiny tube begins to grow downward 
toward the ovary. The sperm cells in the 
pollen travel down through this tube to join 
the egg cell. Fertilization then occurs. The 
fertilized ovules become seeds and the ovary 
becomes the fruit. The other parts of the 
flower, the petals and sepals, can be quite 
showy and fragrant to attract pollinators. 

If thil tl<lt ·B,....r 
•...t h~f ' Itor y ? 

~~~ to[~~
:i ';6 

A""thel" Nechl" Poll i..,Clto I"S' 

(Yoff-poLli..atio", Ovary Repl'oductio.., 
feditl'zatio" Pirril $tat"e .. 

fIlat"e"t Polle" ftJ'jt"1I 
MutuaLi!,., PoLLi...atio>\ )tAe 

Learn about any poisonous or 
dangerous plants and animals 

Safety in your area. If you don't I<now 
what something is, let it be!First 

Makj~<j Co~~e(tjo~) 


Talk It Over 
• 	 Describe some of the flowers you observed to 

a friend. What different designs, colors, shapes 
and sizes did you find? 

• 	 How easy was it for you to find the anthers 
and the pollen on the different flowers? Why 
would pollen usually be available in such large 
amounts? 

Let's Reflect 
• 	 What kind of pollinators did you see coming 

to the various flowers? 

• 	 What flower adaptations did you observe that 
relate to attracting pollinators? 

So What? 
• 	 How were some of the flowers you observed 

connected to their pollinators? 

• 	 Why is pollination important to the cycle 
of a plant's life? 

Issues to Discuss 
• 	 If you were shown a flower you've never seen 

before, do you think you could predict its type 
of pollinator? Why or why not? What would 
give you the best clues? 

• 	 Botany is a branch of science and biology that 
deals with plants, and a botanist is a person 
who studies plants. Why is the work of 
botanists important to environmental studies? 

-- . 
We For mno~~!tion on pollination ~visit www.n4hccs.org and link to: 

• 	 Biology4Kids 

I . Spend some time learning about pollination. 
Watch flowers and trees in blossom in the 
spring. Watch how bees, butterflies or insects 
travel from flower to flower. Look closely at the 
flower. What does it feel like, look like or smell 
like? Watch the flowers and blossoms and see 
what visits them-you will need to be patient. 

2. Make a poster of different flowers and their 
pollinators . Label the different parts of the 
flower. 

http:www.n4hccs.org


Activity 5 
Using a key to identify 

different plant species 


Life Skill: 
Reasoning - Applying rules 
to a procedure 

Earth Stewardship Skill: 
Recognizing the variety found 
in nature 

Sc:ienc:e Proc:ess Skill: 
Classifying information 

Suc:c:ess Indic:ator: 
You will be able to: 

1. 	Sort out objects or organisms 
based on slight differences 

2. 	Use these differences to 
construct an identification 
key 

National Sc:ienc:e Standard: 
Although different species 
might look dissimilar, the unity 
among organisms becomes 
apparent from an analysis of 
internal structures, and the 
evidence of common ancestry 

Materials: 
D 	a common object with 

ten different varieties like 
buttons, pencils, shoes, etc. 
with a different number 
taped to each 

D 	field guides or identification 
books with dichotomous 
keys 

D paper 

D pencil 

Everything IS 

connected to 
everythmg else Key;l'\~ It Dvt 


" 

Have you ever seen a bird, flower or insect and 
wondered what it was called? You probably 
know a few names of different mammals, birds, 

flowers and trees, but what if you come across 
something out in the environment that you couldn't 
identify? How would you find out its name? 

One great way to find out is to look through field 
guides that give pictures and descriptions of 
different organisms. Many of these field guides also 
use a series of steps called a key. These keys take you step-by-step 
through different choices, and finally to the identity of the unknown 
spec:imen. Using these keys can help you "unlock" the identity of 
various plants and animals, as well as non-living things like rocks. 

Learning th"e name of things in our environment is one of the first 
steps toward understanding more about it. Scientists use taxonomy 
to identify different organisms in the environment. Taxonomy is the 
dassific:ation of organisms according to their natural relationships. 

To construct your own taxonomic key, first select a common object 
such as buttons, clothing, shoes or vegetables and choose 10 different 
varieties or kinds. Take all of the objects and list the characteristics 
of each of them (color, size, material, special features, etc.) on a piece 
of paper. Then choose a characteristic that divides the objects into two 
groups. 

Write down what is common 
in those objects and what 
makes each object different 
from the others within the 
group. Then choose a 
characteristic that separates 
them again . As you do thiS, 
you are recording and 
separating the objects based 
on their diagnostic or "key" 
features and characteristics. 

If several objects are still 
together, you will need to 
describe more characteristics to 
separate them and keep dividing groups up until each object is by 
itself. As you do this you really are looking to answer the question : 
What makes this thing different from all of the other things? 

Eventually you will have separated out all of your objects and are now 
able to actually write out your key. Construct either a bracket key or 
flow chart. There will probably be many different ways to sort and key 

out your objects, so you can try different possibilities . 

Write out your key in your journal, and then share your 
results with your helper or group. Ask them to use your 
key to identify the objects you used to develop your key. 



There are many different kinds of keys, but two 
you may encounter are called the bracket key 
and the flow chart. These are both dichotomous 
'keys. This means you are given two (the prefix "di" 
means two) choices or statements from which to 
choose. In each step you choose the one statement, 
out of the two, that describes your unknown 
specimen. After the first choice is made, you 
keep following the statements that describe your 
unknown specimen until you come to its name. 

Not only are keys easy to use, but they are easy 
to construct as well. Suppose you were sorting 
fruit and had an apple, banana, orange and 
peach. Below are two examples of how the fruit 
could be keyed. 

Bracket Key: 

In the bracket key, the two statements grouped 
together are called a couplet. The number in 
parentheses beside each couplet tell's you which 
statement directed you to that point, so you can 
backtrack through the key if needed. 

1 a Fruit is round ... . ...... . .... go to 2 
1 b Fruit is not round .......... . BANANA 

2a (l a) Fruit is red, green, or yellow .. APPLE 
2b Fruit is orange . ...... . ...... go to 3 

3a (2b) Fruit is fuzzy ...... . ...... PEACH 
3b Fruit is not fuzzy .. . ....... . . ORANGE 

T•
JP$ ~oy Making a Key 

Just follow these simple steps and you can 
construct your own key using anything you like: 

• 	 Always put statements in pairs. The user 
should always have two choices. 

• 	 Make the largest and most obvious 
separations first. For example, if you have 
to construct a key for use with one blue 
button and three white buttons, use the first 
set of statements to sort the blue button 
from the white buttons. 

Flow Chart: 
The flow chart also offers two choices but the 
arrangement is very different. You can backtrack 
through this key as well by following the lines 
backward. 

Fruit 
I 

Fruit is round. 	 Fruit is not round. 

BAN~NA 
Fruit is red, green, 

or yellow. 

{ 
APPLE 

Fruit is orange. 

Fruit is fuzzy. Fruit is not fuzzy. 

{ 	 { 
PEACH ORANGE 

• 	 The best keys use absolute characteristics 
such as the presence or absence of a 
particular feature. 

• 	 Follow the key the whole way through to 
the name of your unknown specimen. Don't 
skip any of the steps in a key. 
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- nnections 
or more information on ~using a classification key 

visit www.n4bccs.org and 
link to: 

• 	 South hampton University's 
Environmental Database 
for Schools 

Claf!i(ieatlo,", 

Co"fl~t 
V;ehotof""o"S Key 

fielJ 6,,;d.~ 

Key 

5f~(if""~'" 
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Talk it Over 
• 	 W~at challenges did you encounter in constructing 

your key? 

• 	 Which type of key did you construct? Why did 
you choose this type of key? 

Let's Reflect 
• 	 How is the key you made different from and 

similar to other nature and scientific keys? 

• 	 Were others able to use your key to identify 
the objects you classified? Why or why not? 

So What? 
• 	 What are some reasons why you might want to 

be able to identify various living and non-living 
things? 

• 	 How does classifying and identifying organisms 
in the environment help us to better take care 
of the natural world? 

Issues to Discuss 
• 	 How does a key show that everything is 

connected to everything else? 

• 	 A taxonomist is someone who examines the 
classification of organisms according to their 
natural relationships. Why would the ability to 
identify an organism help biological scientists 
in their studies of anything from deer to 
dandelions? 

1. As you go about your day, look at the things around you, 
both natural and human-made. What are some of their identifying 
or key features? Try making keys for various objects and see if 
someone else can use it successfully. 

2. Now that you have made a taxonomic key, go give one a try. 
There are keys for almost every kind of thing you could encounter in 
nature, including mammals, amphibians, birds, fish, insects, flowers, 
trees, rocks and animal tracks and signs. The more you practice, 
the better you will be at using a key. 

3. Compile a guide on local edible plants-and plants to avoid. 
Include "key" characteristics so that a user could identify these 
plants in the field. 

4. Take a friend on a hike and teach them how to use a field 
guide and key. 

5. Identify ten birds that come to a bird feeder using a bird 
identification book. How are most bird identification books 
different from a dichotomous key? I 

http:www.n4bccs.org


Everything is 
connected to 
everything else 

Activity 6 
Exploring the causes and 

effects of pollution 

Life Skill: 
Solving Problems - Identifying 
the problem and recommending 
an action plan 

Earth Stewardship Skill: 
Recognizing the importance 
of pollution control 

Science Process Skill: 
Questioning and looking 
for evidence 

Success Indicator: 
You will be able to: 

1. 	 Explain the life cycle 
of a product or food 

2. 	 Identify wastes/pollution 
generated during product 
production, use and 
disposal 

3. 	Identify ways to reduce/ 
prevent pollution 

National Science Standard: 
Human beings live within the 
world's ecosystems and modify 
ecosystems by destruction 
of habitats through pollution. 

Materials: 
o a favorite food or product 

as chosen by a group 
o 	scrap or recycled paper 

o 	pencil or markers 

• 


: Preve~t Poll"t;o~ 


Do you ever think about 
where the products you 
buy and the food you eat 

come from, or how they are 
connected to the natural 
world? The products we use 
have a life cycle . This cycle 
begins before we buy and use 
the products and continues 
after we use them. 

Fast food, disposable goods 
and cars - all of these things 
make our lives easier and 
more comfortable . However, 
pollution and waste can 
come from these products 
too. 

Waste is defined as 
discarded or unwanted 
material. It becomes 
pollution when it is 
released out into the environment. 
Pollution can come from businesses, 
factories, farms, schools, veh icles 
and our homes. This pollution can 
damage our soil, air and water. 

Survey your 4-H club members, your classroom at school, your church 
youth group or another group to find out their favorite food or product. 
Add up their responses and then explore the life cycle of the most 
popular food or product selected by the group. 

The "life" of all consumer products has 
three phases: 

• 	 Production 

• 	 Use 
• 	 Disposal 

Take three pieces of scrap or recycled 
paper and write: "Production ," "Use," and 
"Disposal" on each separate one. Divide 
each piece of paper into two sides. On one 
side write "Process" and on the other side 
write ·'Waste/Pollution." 

1. Begin by filling in the "Process" side of 
each paper. It may help to pretend that 

you are the product: 


Pro<en ~lfte/Poll .. tjo .. 

Uie 

~-----------I....----

I 
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Preventing pollution means eliminating it at its source. This means 
you are trying to prevent garbage and pollution before it starts. 
Looking at the source of your waste and figuring out how to eliminate 
it (reduction) should be considered before recycling, pollution 
control and waste disposal. If you don't generate waste, then you 
don't have to get rid of it. The simple act of choosing, using and 
disposing of a product affects the environment in many ways. 

You've learned that soil, air and water are all interconnected with 
us. Waste becomes pollution when it is released into the 
environment. Unfortunately, this pollution can then be transferred 
from one location to another and can move from the air to the soil 
to the water. A great way to see the eco-concept, "Everything Is 
Connected to Everything Else," in action is to examine your 
interactions with the environment through the purchase and use 
of a product. We need certain items and we need to eat, but have 
you ever stopped to think about how the environment is affected 
by your actions? 

Under "Production": Before I (am even in the store; 
am even in your house; am used by humans), 
materials such as (flour, sugar, steel, plastic) 
are brought to (a factory, a bakery) to (make 
me, bake me). List all of the components or 
ingredients of the product or food (labels will 
help you). 

Under "Use": I am (used; eaten) by (kids; adults; 
babies; all people) from (all over the world; 
mainly the United States). 

Under "Disposal": After I (break, am eaten and 
digested), I head to (a landfill, a septic system or 
waste treatment plant). The packaging (wrappers, 
bag, box) goes (to the garbage can, in the 
recycling bin) and heads to (a landfill, a recycling 
center). 

At each step in the process of the product 
be sure to think about the raw materials, 
resources and energy used and consumed along 
the way. 

2. 	List the sources of waste and pollution that 
correspond with the processes under the "Waste/ 
Pollution" side of each paper. For example: 

• 	 What kind of energy is used? (electricity for 
cooking, refrigeration) 

• 	 When is water used? (for clean-up, for cooling) 

• 	 What wastes are produced to make the 

product? (shipping, packaging) 


3. 	Take another piece of scrap paper. Write 
"Preventing Pollution" on this one. Look at your 
various sources of waste/pollution on each of your 
three sheets and think about ways to prevent this 
pollution. If you can't find a way to prevent 
pollution (which would be the best option) 
consider ways to reduce, reuse and recycle. 

4. 	To analyze the product overall, ask yourself 
these questions: 

• 	 Do I really need this product? 

• 	 Is there a less wasteful way to get what this 
product gives or does for me? 

• 	 Are there different ways to do this or are 
there safer products to use? 
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Talk It Over 
• 	 Were you surprised at how many steps were 

involved in the life of the food or product? 

• 	 What type of pollution occurred most frequently in 
the production and use of the food or product? 

Let's Reflect 
• 	 How do you make consumer choices? How has 

what you learned changed how you think about 
consumer choices? 

• 	 What kinds of wastes and pollution were 
generated in the manufacture and use of the 
product? Do you think all of this was necessary? 
Why or why not? 

So What? 
• 	 What kinds of environmental systems could be 

affected by the life of a simple product? Take 
some examples from your sheets and expand 
on them. 

• 	 Scientists report that mockingbirds are mimicking 
the rings of cell phones. How is noise pollution 
hurting the environment? 

Issues to Discuss 
• 	 Pollution prevention can be related to all aspects of 

our lives, such as household hazardous waste and' 
pesticide reduction, energy and water conservation 
and related interconnections. What do you think 
would be the benefits of preventing pollution? 

• 	 Scientists, engineers, technicians and factory 
managers are just some of the people who work 
to prevent pollution. What are some ways that 
you can help prevent pollution? 

, ~~~o '" PO""tioo pcoveotioo v;,;t www.n4hm.o•• ondllo.to 

• 	u.s. Environmental Protection Agency's Recycle City 

• 	 KSE Worldwide (Kids 

for Saving the Earth) 


1. Record reasons why you think preventing pollution is important. 
Brainstorm ways to get others thinking about the life cycle of the 
products they buy and ways to prevent pollution . 

2. For a week or two, record everything you buy, whether it be a snack, 
a computer game, a shirt, etc. Go through a life cycle analysis of each 
product at the end of the time period. Are there environmental issues 
in the production, use or disposal of the product that don't mesh with 
your environmental philosophies? If so, look for alternatives and 
change your practices. 

Po LL vtl 0 .... 


PoLlvtio .... p"elle ....tio.... 

iA)arte 
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Activity 7 
Exploring groundwater 


and the water cycle 


Life Skill: 
Solving Problems - Identifying the 
problem and generating solutions 

Earth Stewardship Skill: 
Recognizing the importance 
of clean water 

Science Process Skill: 
Predicting outcomes and analyzing 
results 

Success Indicator: 
You will be able to: 
1. 	Describe how groundwater 

is part of the water cycle 
2. 	Discover how groundwater 

is stored in an aquifer 
3. 	Explain how pollutants could 

percolate through the soil and 
contaminate groundwater 

National Science Standard: 
Water evaporates from the earth's 
surface, rises and cools as it moves 
to higher elevations, condenses as 
rain or snow and falls to the surface 
where it collects in lakes, oceans, 
soil and in rocks underground. 

Materials: 
o clear, flat-bottomed pan or box 

(a baking dish, shoe storage box 
or old aquarium will work well) 

o two quarts of sand (NOTE: The 
sand will need to be replaced each 
time the experiment is repeated 

o four or five sponges to cover the 
top of the box or pan 

o watering can with sprinkle nozzle 
or a spray bottle 

o 	water 
o 	meat baster or long eyedropper 
o 	four clear jars 
o 	red and blue food coloring 

Do you know where the water from the faucet in your home 
comes from? About half of the freshwater supply in the United 
States comes from groundwater. Think back to the water 

cycle . Remember that the hydrological cycle, or water cycle, is 
the constant circulation of water from oceans, lakes, rivers and 
plants to the atmosphere, to the land and eventually back to the 
oceans, lakes, rivers and plants. It is the natural process of water 
use, purification and replenishment powered by the sun. 

Follow these steps to demonstrate 
the movement of water through the 
soil into the groundwater: 

1. 	Fill a clear, flat-bottomed pan 
or box two thirds full of sand. 
The layer of sand represents 
an aquifer and the bottom 
of the container represents 
a layer of bedrock. 

2. 	Place a layer of sponges on 
top of the sand to represent 
topsoil. Real topsoil is not 
used because it will discolor 
the water and prevent the 
food-colored water from being clearly visible. 

3. 	Lift or prop up one end of the container to create a slope. 

4. 	Use a watering can or spray bottle to sprinkle a few cups 
of water (to represent rain) onto the model. Notice now the 
"topsoil" (the sponges) becomes saturated and then how the 
water percolates down to the aquifer. Continue the "rain" until 
the model is saturated but not to the point of standing water. 

5. 	 Use a meat baster or long eyedropper at the lower end of the 
model to simulate the pumping of water from a town's well. 
Pump some of the water and place it in a clear jar. Some sand 
will also come up, but it will settle to the bottom of the jar. 

Describe the water cycle you have constructed: 	 ( 

, 



Pollution Problems 
1. 	 Designate the elevated end of the model as a 

site of contamination, which could be due to a 
faulty landfill, an oil spill or consumer products 
such as batteries, cleaning fluids and drain 
cleaners. Mix approximately 10 drops of red 
food coloring in a jar with 1 cup of water. Do 
the same with the blue food coloring. These 
solutions will represent pollutants. Use an 
eyedropper to drop samples of colored water 
onto the contamination site. What do you think 
will happen to the contamination when it rains? 
Make some guesses or hypotheses. 

2. 	Simulate rain by sprinkling water over the 
surface. As the food coloring pollution soaks 
through the sponge layer, what do you think 
will happen to it? From the surface, it would 
appear that the pollutants went "away," but 
remember, everything must go somewhere. 

3. 	 Use the meat baster or long eyedropper to 
pump some water from the town's well. What 
has happened to the groundwater? Where are 
the pollutants? Keep pumping water out of 
the well until the well runs dry. Then add more 
rain to see if the water is purified when it is 
pumped from the well. You'll discover that once 
groundwater is polluted, it is very difficult to 
clean it up. 

Describe what you learned about pollution and its 
abiHty to get into the groundwater? 

£)Cplor;~Cj 


ro,,~tAw~ter 


Groundwater is water stored below the ground 
surface in pore spaces in subsurface sand, 
limestone or gravel. Precipitation infiltrates, 
or flows through, the ground, percolates, 
or moves, down through the soil and then fills 
in pore spaces i,n soil and rock to become 
groundwater. 

Between the land surface and the depth where 
we find groundwater is the zone of aeration, 
a zone where spaces in soil and rock contain 
only air and water mms. 

Porous, water-saturated layers of sand, gravel, 
or bedrock through which groundwater flows 
are called aquifers. An aqUifer is an 
underground formation of gravel, sand, or 
limestone that holds and transmits water. 
During periods of dry weather, groundwater 
seeps out of aquifers into rivers and lakes and 
helps to maintain the level of water. 

Most aquifers are replenished naturally by 
precipitation that percolates downward 
through the soil and rock in what is called a 
natural recharge. Any area of land through 
which water passes into an aquifer is called a 
recharge area. Groundwater moves from the 
recharge area through an aquifer and out to a 
discharge area (a well, spring, lake, geyser, 
stream or ocean) as part of the hydrological 
cycle. 

Adapted from There Is No Away (p. 61) in O'Connor (1985). 



ITalk It Over 
• 	 What surprised you most about this experiment? 

'/ 

• 	 Why should we be concerned about the 
groundwater even though it is not visible? 

Let's Reflect 
• 	 What happened to the pollutants that were 

spilled on the topsoil? 

• 	 Why is pollution difficult to remove from the 
environment? 

So What? 
• 	 What does it matter if pollutants get into 

groundwater in the first place? 

• 	 How are all living creatures affected by pollution 
in the groundwater? 

Issues to Discuss 
• 	 Suppose that you found out about a hazardous 

waste leak from an old factory near your home. 
What information would you like to find out 
about as soon as possible? (your water supply 
location, clean-up efforts, amount of pollutant 
spilled, rate of travel of the pollutant, etc.) 

• 	 Hydrogeology is study of the character, source 
and movement of underground water. Why 
would a hydrogeologist be concerned about 
oil spills or hazardous waste? 

~~~~~non ~	groundwater visit 
www.n4hccs.org and link to: 

• 	 United States Geological 

Society (U.S.G.S.). Click 

on Themes, Resources 

and then Water 

Resources . 


DI .., ,,r" ,yo. Dee er 
••• ._f8!A,vi{ev 

1. Try sketching a representation of the water cycle from memory. 
Brainstorm ways in which the groundwater could be influenced by 

Seclyock 
Grov"clwater 

human activity. 
HIclrolo".1ical cycle 

2. Today there are tougher laws on how and where landfills areI"Filtrate 
constructed. Visit a landfill in your community to see how it was

Percolate constructed. Write a letter to solid waste officials to find out how , 
Rec~ar'je and where wastes in your area are disposed. 

wate table 3. Get inventive and see if you can come up with ways to clean up 
Zo"e o{ aeratio" the pollutants from the groundwater model before they reach the 

town's well. Zo"e of ratv ratio" 

http:www.n4hccs.org


Activity 8 
Exploring the effects of acid 


rain on the environment 


Life Skill: 
Solving Problems - Identifying the 
problem and generating solutions 

Earth Stewardship Skill: 
Identifying the effects of acid rain 
damage on the natural world 

Science Process Skill: 
Experimenting by controlling 
variables 

Success Indicator: 
You will be able to: 

1. Explain acid rain, acidity and pH 
2. 	Describe some of the causes of 

acid rain 
Describe some effects of acid 
rain on living organisms 

National Science Standard: 
Human beings live within the world's 
ecosystems and modify ecosystems 
by destruction of habitats through 
pollution 

Materials: 
D measuring cups 
D chopping knife 

D red cabbage leaves 

D water 
D access to stove 
D spring water 

D tap water 
D distilled water 
D rainwater or water from different 

ponds, lakes and streams 
D other liquids to test for acidity 

(such as lemon or orange juice, 
soda pop, milk, Kool-aid) 

D strainer 
medicine droppers 
spoons or other measuring tools 
cups or glasses for mixing 

D at least two healthy plants 

. 
, 

Acid RCli", Activity 
hat would you think if you experienced the following 
situation? 
For years, you have gone to a beautiful lake to go fishing 

with your family. The lake was secluded and full of life. Trout, otter, 
loons and algae live in and around this lake. Then on one visit you 
begin to notice that the lake is turning clear. After a while the fish 
stop biting and the lily pads, frogs and other animals have disappeared. 
What happened to this lake? 

The culprit-acid rain. 

01- "'!I'" 
it' f t,,..~ 
To ,..ove , 

Do the following two activities to help you 

better understand acidity and acid rain: 


Activity 1: A Homemade Test for Acidity* 

1. 	Prepare an acid-indicating solution by adding about 1 cup of 
finely chopped red cabbage leaves to about 1 quart of water. 
Bring the mixture to a boil. Simmer for about 10 minutes or 
until the water takes on a distinct dark-purple appearance. 

2. 	Remove the mixture from the stove and strain out the cabbage 
pieces, saving the purple water. Cool the purple water before 
using it as an acid-indicator. 

3. 	Collect different types of water to test for acidity. Use spring 
water, tap water, distilled water, rainwater or water from 
different ponds, lakes and streams, or other liquids such as 
lemon or orange juice, soda pop, coffee, milk and Kool-aid. 

4. 	Before testing your liquid, make a prediction as to whether it 
will be acidic or basic. Write your prediction in the table and 
then test the liquid. 

Prediction 
Test Liquid ACid, Base or Neutral 

5. 	To test different liquids for acidity, put 2-4 tablespoons of the 
cabbage (indicator) solution into a mixing cup. Next, add a few 
drops of the liquid to be tested. The indicator will turn green if the 
liquid is a base. It will turn yellow if the liquid is a very strong base 
(water this basic would definitely kill fish). If the test liquid is 
acidic, the indicator will turn red. The indicator will turn light pink 
if the liquid is very acidic. If the indicator doesn't change colors, the 
liquid is very close to neutral. (Caution: Do not mix solutions and 
spoons, or you can contaminate your samples). 

Adapted from Acid Rain (p. IS) in MN Extension Service (1988). 



Activity 2: Acid Rain 's Effects on Plants 

Now that you discovered the acid ity of some 
liquids, you can do an experiment to see the 
effects of acids on living organisms. You could 
use some of the acidic liquids discovered 
above, or you could use the following 
procedure: 

1. 	Select two healthy plants of the same type 
of about the same size and other 
characteristics. Label one of the plants 
as "acid rain" and the other as "normal." 
Use vinegar to water the plant labeled "acid 
rain," while using tap water to water the 
plant labeled "normal. " Vinegar is used to 
represent acid rain because it is so acidic. 
Formulate a hypothesis as to what will 
happen to each of the plants over time . 

2. 	Be sure to give the plants the same 
amount of liquid (vinegar or tap water) 
each time you water them . Also, put them 
in the same location, so they receive the 
same amount of sunlight, air and are 
exposed to the same temperatures. 

3. 	Check your plants every other day and 
record your observations . Measure the 
plants each time you check them. What 
color are they? Do they appear to be 
healthy? Do they appear to be different 
from each other? At the end of the 
experiment, you can graph the growth 
of the two plants. 

4. 	 It may take 2-4 weeks to see the effects 
of acid rain on plants. How long did it 
take for you to see the differences in your 
plants? Also, when you are finished, look 
at the root structures of the plants. Are 
there differences in the root growth 
between the plants? 

T~e pH 
S,~le 

As the name suggests, acid rain is rain that is 
acidic. Acidity is measured on a pH (potential 
hydrogen) scale which ranges from 0-14. The 
pH value indicates whether a solution is acidic 
or basic. An acid is any substance that has a pH 
level below 7 and a base is any substance that 
has a pH above 7. pH values of 7 are considered 
neutral, neither acidic or basic. The pH scale is 
logarithmic. This means that a change of 1 pH 
unit represents a tenfold change in the level of 
acidity. A liquid with a pH of 3 is 10 times more 
acidic than a liquid with a pH of 4 and 100 times 
more acidic than a liquid with a pH of 5. 

pH kale (acirA  bate) 
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Natural, uncontaminated rain water is generally 
somewhat acidic, with a pH of about 5.6 (so the 
term acid rain is used to describe rain with a pH 
below 5.6). 

AcirA 

Aciol vaih 


~ale 
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pH 
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Acid Rain 
Acid rain is formed when certain gases 
dissolve in rainwater to form acids. The 
most common natural acid-forming gases 
are carbon dioxide (from animals) and 
chlorine (originating from salt), the latter 
being quite rare. By far the most common 
cause of acid rain is sulfur dioxide (502), 

which is believed to cause 70 percent of 
acid rain, with various oxides of nitrogen 
(NOx) causing the remaining 30 percent. 

There are natural and human-made causes of 
acid rain. Volcanoes produce sulfur dioxide 
and hydrogen sulfide to form sulfuric acid 
in the rain. On the other hand, man-made 
pollutants in the atmosphere can also cause 
acid rai IT. Poll utants are put into the ai r 
by factories, power plants and cars through 
the burning of fossil fuels. A chemical 
transformation in the atmosphere changes 
these pollutants eventually into sulfuric and 
nitric acid. Air currents carry the particles 
(emissions) or acids until they settle out 
as dry particles, or fall in the form of 
precipitation. 

The best approach to reducing acid rain is 
to reduce emissions of sulfur dioxide and 
nitrogen oxides, the pollutants responsible 
for acid rain. For example, sulfur dioxide 
emissions from power stations can be 
reduced before, during or after combustion. 
In addition we can use alternative energy 
sources (instead of fossil fuels), use catalytic 
converters in cars or just reduce the amount 
of energy we use. 

Talk It Over 
• 	 Tell a friend what you learned about acid rain 

in two or three sentences. 

• 	 Describe acid rain damage that you have 
observed in your neighborhood. 

Let's Reflect 
• 	 What affect can acid rain have on plants and 

other living organisms) 

• 	 What might be the long-term effects of acid rain 
on the environment? 

So What? 
• 	 Acid rain helps us learn about the ecological 

concept, "Everything Must Go Somewhere". 
Why do you think acid rain depicts this concept7 

• 	 What can you do to help decrease pollutants that 
cause acid rain? 

Issues to Discuss 
• 	 How would you teach someone about acid rain 

if they lived in an area that put pollutants into 
the atmosphere but did not feel the effects of 
acid rain directly? 

• 	 A biochemist might work to protect water 
quality by studying and analyzing the chemical 
properties of water. How does understanding 
the chemistry of water help us to understand 
the production of acid rain? 

Prepare a display showing the results of your 
'Acid Rain's Effects on Plants' experiment. Include 
photos and descriptions. 

~WehConnections 
/"'''F~;· more information on 
L~ aCid ram VISit 

YflJ..l1'!'.Il~~.2!9 and link to: 

• 	 Environmental Protection 

Agency 


As you test to see acid rain's effects on plants, sketch 
or photograph your plants over time. Be sure to 
include observations as to their overall health and 
appearance. 

http:YflJ..l1'!'.Il


Activity 9 
Identifying ways to reduce, 


reuse and recycle solid wastes 


Life Skill: 
Acquiring/Evaluating 
Information - Obtaining 
and interpreting data 

Earth Stewardship Skill: 
Making responsible purchasing 
decisions 

Science Process Skill: 
Organizing, gathering and 
analyzing data 

Success Indicator: 
You will be able to: 

1. 	 Define solid waste 
2. 	Explain what happens 

to solid waste 
3. 	Describe alternatives 

to creating solid waste 
4. 	Suggest ways to reduce, 

reuse and recycle materials 
in everyday waste 

National Science Standard: 
Human beings live within the 
world's ecosystems and modify 
ecosystems by destruction 
of habitats through pollution 

Materials: 
o 	your household trash 

o 	rubber gloves 

o 	pencil 

I Sort T~ro,,~~ Solid lNafte 
I 

Solid waste is anything that we put out for garbage that is in a 
solid or semi-solid form . Milk cartons, cereal boxes, apple cores, 
paper, pop cans, old shoes , lawn clippings and potato chip bags 

could all be solid waste . Appliances, such as stoves and refrigerators 
and furniture could be solid wastes too. The composition of solid waste 
varies from home to home, from business to business, from industry 
to industry, from town to town, and from city to city. 

Paper products 

Glass items 

Metals 

Plastics 

Food Wastes 

Other 

TOTAL 

What 's in the waste you produce? 
Look through your household trash 
at the end of the week and record 
the number of items of each: 

% 

100% 

Create a pie chart to represent how much of your solid 

waste is composed of paper, glass, metal, etc. Determine 10%
papllv 
the percentages of each category of the total waste. 
For example, suppose you found 10 paper products, 
and there were 50 total items. So ... 10/50 = 0.20 

0.20 x 100% = 20% 
You would fill in and label 20% of the pie chart as paper products. 



i Activity 9 
Identifying ways to reduce, 


reuse and recycle solid wastes 


Life Skill: 
Acquiring/Evaluating 
Information - Obtaining 
and interpreting data 

Earth Stewardship Skill: 
Making responsible purchasing 
decisions 

Science Process Skill: 
Organizing, gathering and 
analyzing data 

Success Indicator: 
You will be able to: 

1. 	 Define solid waste 
2. 	Explain what happens 

to solid waste 
3. 	Describe alternatives 

to creating solid waste 
4. 	Suggest ways to reduce, 

reuse and recycle materials 
in everyday waste 

National Science Standard: 
Human beings live within the 
world's ecosystems and modify 
ecosystems by destruction 
of habitats through pollution 

Materials: 
o 	your household trash 
o 	rubber gloves 

o 	pencil 

Solid waste is anything that we put out for garbage that is in a 
solid or semi-solid form. Milk cartons, cereal boxes, apple cores, 
paper, pop cans, old shoes , lawn clippings and potato chip bags 

could all be solid waste . Appliances, such as stoves and refrigerators Jand furniture could be solid wastes too. The composition of solid waste 
varies from home to home, from business to business, from industry 
to industry, from town to town, and from city to city. 

What's in the waste you produce? 
Look through your household trash 
at the end of the week and record 
the number of items of each: 

% 
Paper products 

Glass items 

Metals 

Plastics 

Food Wastes 

Other 

100%TOTAL 

Create a pie chart to represent how much of your solid 

waste is composed of paper, glass, metal , etc. Determine 20Y. 


p~pev 

the percentages of each category of the total waste . 
For example, suppose you found 10 paper products, 
and there were 50 total items. So ... 10/50 = 0.20 

0.20 x 100% = 20% 
You would fill in and label 20% of the pie chart as paper products. 

, 



Look at what makes up your solid 
waste. Everything must go somewhere, 
so where is your waste going? What 
could be lid waste 

you can: 

[ REDUCE 
[ Ask yourself: Do I need iP 

Can I buy it with less '. 
more durable produ :ackaflmg? Are there 
fix or mend i() 0 c s available? Can I 
a lot ofpackagin:/~~ use products with 
this? Could you bu . at could replace 
Do you buy a lot :fn;~re products in bulk? 

Isposable products? 

REUSE . an I use it again? Give 
Ask yourself. C ind a different use 
it away? Can I f shirts that could ~e 
For it? Are there old t to the GOOdWIll, 
I' . rans or sen Id
turned Into ~ hrift store? Cou 
Salvation Arm~ or t at a yard sale? Are 
you sell some Item~ntainers that could be 
there old yog;rt ~ional facility to groW d 
used at an e uca er that could be use 
plants? Is there fap 

for scrap paper. 

RECYCLE 
Ask yourself: Can I recycle it? 

Can I compost it? Recycling is the 

collection and reuse of scrap and solid 

waste materials. Are there leftovers or 

vegetable scraps that could be 

compos ted? Are there paper, glass, 

plastic, metal, newspaper, etc. 

products that could be recycled? 

Recycled materials are made or 

incorporated into new products. 


Red"c.i~Cj 

Solid lN~fte 


The ~olid waste stream is the accumulation or sum of 
all of the solid waste that is thrown away. In 1995, each 
person in the United States generated an average of 4.3 
Ibs. of solid waste per day (US EPA, 1995). In addition, 
solid waste is generated from agricultural, mining and 
industrial practices, homes, schools and businesses. The 
solid waste from these latter places is called municipal 
solid waste. So in response to the question, "Who 
makes all of this waster... we all do. 

After we create all of this waste, what happens to it? 
Just because the garbage truck comes and hauls it away, 
don't be fooled into thinking that it's gone. It doesn't just 
go away. How it is dealt with depends on regulations 
and facilities for a particular area. 

Waste often goes into: 

• Landfills 
In the past, landfills had a lot of problems with leaching 
- wastes were leaking out of the landfill and into the 
soils, groundwater and waterways. Today, landfills 
are so well built and airtight that waste does not even 
decompose. Now we have problems with landfills 
filling up. 

• Incinerators 
Waste is burned producing air pollution and ash. 

• Litter 
Some solid waste is never even taken by the garbage 
truck. Instead, it ends up as pollution in our waterways, 
in the air, or in the soil. 

These may not sound like very attractive ~ 
options, but there are other ways to 
manage our solid waste. However, the 
solutions aren't simple. It is a matter of 
changing lifestyles, which is hard to do. 
In the United States, we live in a throw
away society. There are disposable 
cameras, disposable razors, disposable 
diapers, disposable everything. The goal 
and solution is to reduce the amount of 
solid waste we produce in the first place. 
This is called source reduction. 

Practice safety and act 
responsibly in the environment. 
and most accidents can be Safety 
prevented. Avoid dangerousFirst situations, such as horseplay. 

Discuss safety with adults, and 


talk about emergency procedures. 
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Makj~:1 Co~~e(tjo~f 
Talk It Over 
• 	 What category of waste (paper, glass, metal, etc.) 

did 'you find the most often in your trash? 

• Using the information you collected about your 
, . waste habits, approximately how much waste 
: ' would you produce in a year? 

Let's Reflect 
• 	 Were you surprised by what you found in your 

solid waste? Why or why not? 

• 	 How can you cut down on the amount of waste 
you generate? 

So What? 
• 	 What things did you find that could be kept out 

of the solid waste stream and either reduced, 
reused or recycled? 

• How difficult do you think it will be to make 
" changes in your purchasing habits, based on 
'. what you now know about solid waste? 

',"': "Issues to Discuss 
Does your waste vary by week or is there a 
particular day that a lot of waste is generated? 
How might changes in the seasons affect waste 
prod uction? 

• 	 How can communities decrease the amount 
of solid waste that they generate? 

~Web~(onnections 
( '' ''''-ror more i~format i on on 

----~ recycling VISit 


www.n4hccs,Qrg and link to : 


• 	 U,S, Environmental 

Protection Agency's 

Recycle City 


• 	 The Earth Dog Site! 

DJ ' ,~ Dee er 
..•.. . 

any ideas? 

1. Keep a record of the items you personally throw in the 
trash, whether it's at school, at home, or at a friend's house. 
Are there ways to reduce, reuse or recycle these items? 

2. Learn more about what happens to your solid waste. 
I",ci" evatov Visit a landfill, an incinerator or a recycling center. 

La"".I{i LL 3. How much solid waste do you generate in a day, a week, 
Mv" icipat S'oL ic\ wafte a month or a year? Weigh your waste and keep track of what 

you throwaway. Can you reduce this amount of solid waste? Recycle 

Rec\vce 4. Find at least one item in your garbage for which you can 
find several other uses. Be creative, Does your family haveRevfe 

>o Li c\ ...... afte 
5. Close the recycling loop. Locate stores that sell products >oLic\ ...... afte ftveaf"" 
made from recycled materials such as carpet from plastics, 

>ovvce vec\vctio" recycled paper, tiles from old glass, etc. Recycle the recycled 
materials so that the cycle of goods continues, 

www.n4hccs,Qrg


There is no such 
thing as a free 
lunch 

Have you done any of these things: walked somewhere, talked to 

: 

Contact your local utility companies 
to find out what energy resources (coal, 

Activity 10 
Exploring energy usage 

in the home 

Life Skill: 
Reasoning - Using logic 
to draw conclusions 

Earth Stewardship Skill: 
Understanding energy 
conservation 

Science Process Skill: 
Collecting data and looking 
for evidence 

Success Indicator: 
You will be able to: 

1. 	 Read an energy bill 
2. 	Determine your family's 

energy usage over a period 
of time 

3. 	Conduct an energy survey 
of your home 

4. 	Evaluate survey results and 
implement conservation 
practices 

National Science Standard: 
Energy is a property of many 
substances and is associated 
with heat, light, electricity, 
mechanical motion, and sound, 
and it is transferred in many 
ways 

Materials: 
o pencils 
o old energy bills 
o 	calculator (optional) 

a friend, rode a bike, mowed the lawn, weeded a garden or gone 
swimming? If so, you used energy in your body to do that work . 

Often we use mechanical or electrical energy to replace human effort. 
Sometimes we do this because the other energy source is faster or 
easier or we may just not like doing the job. For example, we may use 
a computer to type a note to someone instead of writing it out by hand. 

Have you ever gone on 
safari? A safari is usually 
a journey to look for wild 
animals, as in Africa. But 
in this safari, you won't be 
looking for animals-you'll 
be looking for sources and 
uses of energy. To begin 
your energy safari, first 
find out how much energy 
your family actually uses. 
To do thiS, you will need to 
learn how to read energy 
bills. 

gas, water, wind, etc.) are used to supply 
electricity to your area. Then obtain a copy of your family's energy 
bills, which give information about how much energy was used in a 
certain time period. You will probably need an adult to help you figure 
out what everything on the bill means. Calculate your family's energy 
costs. You can even look back at old bills to compare your family's 
usage over time. 

Now you can look at how you and your family use energy. Look for gas 
and electric appliances around your home, and for 'areas where energy 
is wasted. Do you: 

• 	 Constantly leave the lights on? 

• 	 Have the air conditioner set on the coldest setting, even when it is 
chilly outside and the windows could be opened? 

• 	 Run a large cycle for laundry even when you only put in a few 
pieces of clothing? Forget to close the refrigerator door? 

• 	 Leave the TV or stereo playing when there's no one looking at it or 
listening to it? 

Do the worksheet called Energy Use Safari to find our how your family 
uses energy and how you can begin to conserve energy. 



Goal: Locate and evaluate the habits and 
practices of energy use in your home. 

Area to Conduct Safari: All rooms in 
home and even the garage. 

DirectiGns: Look for each item on the list. There 
are a variety of answers for each. Find out what 
energy source is used to run it. See if your family 
wastes any energy while using this item, and for 
ways to change your practices to reduce energy 
use. Some examples are done for you. 

What to 

ILook For 
Item 

IFound 
Energy 
Source I 

Any Wasted I Ways to Reduce Use/ 
Energy? How to Change Practices 

Something 
to read by Lat"'p flectvicity Yef 

• Tvv", li"jht o{{ a{tev vfi","j' 
• Rea~ ovtfi~e whe", the weathev if ",ice. 

Two hot spots 
Ove", 

Wavt'" fi~ewalk 

Gaf 

Sv", 

Yef 

No 

Cook i", t"'icvowave to veheat itet"'f 

NIA 

Something 
to listen to , 

Mothev'f 
voICe 

Hvt"'a", No NIA 

A container 
of cold air 

A hand 
insulator 

A dirt eater 

A communication 
box 

~ 

~ 

A people 
warmer 

A food 
warmer 

Something that 
stirs food 

Two power 
tools 

Moving 
pictures 

Machine that 
helps you 
travel 

/~w~(onnedions
G -For more information on energy conservation visit 

~t!Ll[I!tIJ~i&I:S and Iin k to: 

• 	 The Atmospheric Radiation Measurement (ARM) Program's 
Education Center E",e v"j y 

• 	 Department of Energy Biological and Environmental Geothevt"'al 
Research Program's Educational Sites for All Ages Vtility (ot"'pa",y 

I 



People use wood, coal, natural 
gas, oil, steam, water, wind, 
geothermal, solar energy and 
other energy sources to dq 
particular jobs. We use energy 
at home for heating and cooling, 
preparing and storing food, 
clean.ing, entertainment or 
hobbies, travel, communicating, 
lighting and so much more. 

In your energy explorations, y 

you will find that different sources of 
energy can be used to do the same job. Some people 
use natural gas for cooking while others use electricity 
or wood. All sources of energy have their advantages 
and disadvantages and these may vary from person to 
person. Think about each energy source and its pros 
and cons as you learn about energy. 

Some Things You (and Others) 

Can Do to Conserve Energy: 


• 	 Use energy efficient light bulbs (fluorescent instead 
of incandescent bulbs). 

• 	 Bike, walk, carpool (share rides) or take the bus. 
• 	 Turn off 'li9hts when not in use. 
• 	 Recycle items such as paper, aluminum cans, 

plastic bottles - recycling uses Jess energy than 
producing new products from raw materials. 

• 	 Choose recycled products. 
• 	 Plugs holes and caulk windows to stop heat loss. 
• 	 Replace damaged doors and windows to reduce 

the need for heating and cooling in the building. 
• 	 Set the thermostat at a reduced temperature when 

you leave on vacation. 
• 	 Turn off all machines when not in use. 

1. List five things you will do, starting 
today, in your own life (at home, school, 
work, play) to conserve energy. 

2. Edwin L. Drake drilled the world's first 
oil well in 1859 in Titusville, PA, and 
launched the modern petroleum industry. 

Talk It Over 
• 	 Share the results of your energy use safari 

with a friend . Do each of your families use 
energy in the same ways? 

• 	 Which forms of energy did your family 
most frequently use? 

Let's Reflect 
• 	 How many electric appliances did you find 

in your bedroom/bathroom? 

• 	 How often do you use each of the appliances 
you found in your home? Are there any of 
these appliances that you could do Without? 
Why or why not? 

So What? 
• 	 What ways did you find to reduce your 

energy use? 

• 	 Predict what would happen if everyone 
in the country reduced their energy usage. 
What would be the benefits? What would 
be the negative effects? 

Issues to Discuss 
• 	 Think about the eco-concept, "There Is No 

Such Thing as a Free Lunch." Do you think 
your energy bills reflect the true cost of 
energy use? Why or why not? 

• 	 Scientists are researching more efficient 
ways of using energy. Why is it important 
to find alternative energy sources for the 
future? 

4. Keep a long-term record of energy use 
in your home and your energy reduction 
practices. Do you notice a change in 
energy bills? 

5. Pretend that all forms of energy 
become twice as scarce or expensive. 

How do you think this innovation changed What could you do to cut your energy use? 
America and the whole world? How could you be more careful with the 

amount of energy you use? How could you 3. Try the Energy Safari Survey in your use some other tool that uses human 
school, church, community center, etc. You energy instead of one that uses electricity? 
will have to modify it a bit because these 
other buildings will likely use energy 
differently than your family does. How can ' 
energy use be reduced in these buildings? 



There is no such 
thing as a free 
lunch 

Activity 11 
Identifying pests and 

understanding pest control 

Life Skill: 
Solving Problems - Examining 
information and analyzing 
possible reasons 

Earth Stewardship Skill: 
Understanding pest 
management practices 

Science Process Skill: 
Organizing data and predicting 
outcomes 

Success Indicator: 
You will be able to: 

1. 	 Explain what a pest is 
2. 	Describe six pest control 

methods used 
3. 	Describe some of each 

method's advantages and 
disadvantages 

National Science Standard: 
Populations of organisms can 
be categorized by the function 
they serve in an ecosystem 

Materials: 
D 	paper 
o 	pencil 

How Doe! Yo"V 

G2rdel'\ Grow? 


Remember the nursery rhyme: 

"Mary, Mary, quite contrary, 

how does your garden grow? 

With silver bells and cockle shells 

and pretty maids all in a row." 

You may have grown your own food in a garden, but do you know 
where most of the food that Americans eat is produced? The answer is 
not a grocery store, although you most likely buy your food there. Instead, 
think back to all of the ingredients that make up different foods. From 
where do we get these different ingredients? 

Most of the food we eat comes from farms. Crops (corn, wheat, 
soybeans) can be grown, or livestock (cattle, chicken, turkey) can be 
raised on farms. Farms have changed a lot over time. Before there were 
farms, people were hunter-gatherers. Then people had small plots of 
land on which they grew food for themselves. As time passed, these 
farms became larger. 
Now fewer people 
work on farms, but 
they provide food and 
fiber for everyone 
else. 

Today, farming is still 
changing and there is 
a trend toward large 
corporate farms. 
However, all 
throughout history, 
with all of these 
changes, farmers 
always have had to 
deal with pests and 
pest control. 

What is a pest? A pest is 
any plant or animal that 
is considered undesirable. 
Pests can compete with 
humans for food or shelter, 
transmit diseases, feed on 
humans or otherwise threaten 
human health, comfort or 
welfare. 



than the benefits received. 

Currently there are five main approaches to pest 
control:Pefty 
• 	 Physical controll - fencing to keep deer out of crops,Proble~f 	 sticky traps to keep flies away, various trapping 

methods, hoeing and hand-pulling weeds 

Integrated Pest Management 
There is a newer approach to pest control called integrated pest management (lPM). IPM is 
a philosophy (a way of thinking) of pest management, not a specific, defined strategy. Biological, 
ecological, economic, social and aesthetic aspects of pest control are examined and a variety 
of techniques are used. IPM combines physical, cultural, chemical and biological pest control 
and the use of resistant varieties. Trained professionals are needed who have a detailed 
understanding of the pest, its population cycles, its natural enemies, life history and ecology. 
Constant and consistent monitoring is essential as IPM tries to maximize benefits (pest control) 
by minimizing costs and environmental impacts. Farmers may have to accept more damage to 
their crops and consumers may have to accept less perfect looking and more expensive food. 
This kind of approach can take a lot of time, money and effort, but there are long-term 
environmental and economic benefits associated with IPM. 

What is a pest depends on your values and 
viewpoints and this can change depending on 
the time, place, attitudes, values, biases and 
circumstances. What you consider a pest may 
not be a pest to others. For example, you may 
have a sister or brother who you consider a 
pest, but their friends probably don't see them 
as a pest. 

Animals or plants can become pests in a 
number of ways. There may be large numbers 
of them because the number of their natural 
enemies was reduced. Animals and plants can 
also become pests because humans move into 
their habitat or because humans move them 
to a new habitat. 

When people began adopting agricultural 
practices, they began ILJsing various forms of 
pest control. As long ago as 3000 BC, the 
Chinese used plant substances to get rid of 
insects. Sometimes the purpose of pest 
control is to kill alii of the pest species (this is 
called eradication), but usually the goal is to 
reduce the pest population to a level where 
the costs of reducing the population are less 

• 	 Cultural control - not planting the same crop in the 
same place year after year, adjusting the time of planting 
and/or harvesting, mixing the crop species in a field, 
making a more varied (heterogeneous) landscape 

• 	 Chemical control - using chemicals that are either 
botanical (derived from plants) or synthetic (manufactured 
by humans) to control pests. These chemicals are called 
pesticides and are usually divided up into four chemical 
groups: (1) insecticides to control insects; (2) herbicides 
to control weeds; (3) fungicides to control molds and 
fungus; and (4) rodenticides to control rodents. 

• 	 Biological control - using pests' natural enemies to 
control that pest. This may be done when organisms are 
introduced into an area where their natural enemies don't 
naturally occur, or when humans have eliminated the 
pests' natural enemies from a specific location. 

• 	 Resistant varieties - the development of pest-resistant 
crop varieties has been a more recent strategy to combat 
pest problems. Scientists breed plants for genetic 
resistance to pests. This is a form of genetic engineering. 

The eco-concept "There Is No Such Thing as a Free Lunch" 
explains that every action has a consequence. Consider 
chemical control as an example. Chemicals are easy to 

apply, they can be effective in small doses and they are 
relatively low in cost. However, many chemical pesticides 
can kill species other than the targeted pest, or they can 
get into surface waters, rivers and groundwater. 



Make a list of the advantages, or pros, and 
disadvantages, or cons, of each type of pest control 
available to today's farmers. Try to list at least three 
pros to each method and three cons as well. Discuss 
your list with your helper. 

Pest Control Advantages Disadvantages 
\ 

Biological Control l. l. 

2. 2. 

3. 3 

Chemical Control l. 1. 

2. 2. 

3. 3 

Cultural Control 1. l. 

2. 2. 


3. 3 

Physical Control l. l. 

2. 2. 

3. 3 

Resistant Varieties l. l. 

2. 2. 

3. 3 

Integrated Pest 1. l. 

Management 2. 2. 

3. 3 



S;olo"l;c al co ..·,tvol 

Cl->e l'""; ca l cont rol 

Cu ltuval control 


[rael ;cat;on 


run"l;c;ele 

Herb;c;ele 


In J"ect;c;ele 


Inte"lvat eel pe J" t 

I'"" ana"lel'""ent (l PMl 


PeJ"t 

Pe J" t ;ciele 


Pl->yJ";c al control 

ReJ";J"tant variet ;eJ" 


Roele nt;c;ele 


Talk It Over 
• 	 What advantages and disadvantages did you 

find for each pest control method? 

• 	 How can these methods work together 
to provide acceptable pest control? 

. Let's Reflect 
If you had a farm, what type of pest control 
method would you prefer using to manage the 
pests in your crops? 

• 	 Have you ever tried to grow a garden, only to be 
overrun with weeds? Why was controlling weeds 
important to the growth of your garden plants? 

: . . So What? 
• 	 Does one pest control method stand out as the 

best to you? Why or why not? 

• 	 When is an organism a pest? Is a corn plant a 
weed pest in a soybean patch but not in a corn 
field? Is a deer a pest in a housing development 
but not in a forest? How is being a "pest" strictly 
based on human definition? 

Issues to Discuss 
• 	 Some pests have become or are becoming 

resistant to certain pesticides. They are evolving 
to live right along with the pesticides. Is this a 
problem? If so, how can we deal with it? 

• 	 Agronomists are trained in the management, 
physiology, production and weed control of field 
crops. How would IPM benefit both agronomists 
and consumers as well as the environment? 

. 

~-- .. 

Web COnnettions 
For more information on 

pest management visit 


4 s.or and link to: 


• 	 Department of Agriculture 

• 	 E Patrol 

1. Not all of our food comes from farms. We also get food 
from rivers, lakes and oceans. Fish, lobster, shrimp and 
crabs are harvested from these waters. Find out how pests 
are controlled in the water. 

2. Survey local farmers and people in your community. Ask 
them "How does your garden grow?" Find out what methods, 
if any, they use to control pests in their gardens, on their 
lawns and elsewhere. Why do they use these particular 
methods? 

3. On a visit to the grocery store, check vegetables and fruit 
to see where they were grown and how they were grown. 
Can you tell if pesticides, fungicides or other chemicals 
were used on the plants? 



There ;s no such 
thing as a free 
lunch 

Activity 12 
Observing insect 
damage to plants 

Life Skill: 
Acquiring/Evaluating 
Information - Obtaining 
and interpreting data 

Earth Stewardship Skill: 
Recognizing parasitic 
relationships in nature 

Science Process Skill: 
Observing and looking 
for evidence 

Success Indicator: 
You will be able to: 

1. 	Describe what a gall is 
and how it is formed 

2. 	Locate and observe galls 
in a field 

3. 	Determine any patterns 
to goldenrod galls using 
collected data 

National Science Standard: 
Populations of organisms can 
be categorized by the function 
they serve in an ecosystem 

Materials: 
o notebook 

o pencil 
o butter knife 
o magnifying glass 

Goldenrod galls are very common and easy 
to find in old fields, especially in the fall. 
Two types of these galls include bunch 
galls and ball galls. They are formed by 
different species of f l,ies , and are found in 
different locations on the goldenrod. Visit 
a field and look for these goldenrod 
galls. 

Make a sketch of the field 

in your journal and mark where 

goldenrod galls are found on the plants. 

Record what kind of galls you find. 


1. 	Observe a gall carefully. Do you see any holes in the gall? This could 
indicate that the insect has emerged, or predation by birds. Do you 
see any evidence of attempted predation? 

2. 	Where is the gall located on the plant? Sketch some of the galls that 
you find and their interesting features. 

3. 	After you have observed the galls in the field, check out these 
questions and record your answers in your journal: 

• 	 Do there seem to be any • Do you notice any patterns as 
patterns as to where bunch to the position of galls on the 
galls are located in the field? goldenrod? 

• 	 Are most of them near the • Are galls usually on the stem 
field edges, in the middle near the plant's base, in the 
of the field, etc.? middle of the stem, etc.? 

• 	 Are there any patterns as • Are there any patterns as 
to where galls in general are to the gall position on the 
located? goldenrod and bird predation? 

• 	 Are there any spatial patterns • Are galls on the upper part of 
as to where galls with holes the stem most preyed upon? 
in them are located? 

So~e '~fec.tf S"ve Have 

aLot o{ Gall 

Have you ever seen these balls 

on plants? Even if you haven't, 
what do you think they are? 

Make a guess.The ball is a gall on the 
goldenrod plant. Galls are abnormal 
growths on plants and are the result 
of activity by parasitic insects. 
A parasite is an organism that lives 
on or in an organism of a different 
species and derives nutrients from it. 
The parasite benefits, but the other 
species, the hosts, are harmed. 



GolcAel'\vocA 

Gall! 


The parasites on 
the goldenrod 
(Solidago spp.) 
are various species 
of flies (Order: 
Diptera). The 
females of these 
gall-making insects 
deposit their eggs 
on specific parts 
of the host plants. 
The tissues 
surrounding this 
spot then swell to 
form the gall, 
which is the actual, 
swelled mass. The 
gall is the result 
of abnormal tissue 
development 
caused by the egg 
being deposited or 
the development of the larva. Galls can be 
found on goldenrod stems, leaves and buds. 
The insect egg develops within this gall, 
hatches and feeds on the surrounding plant 
tissue. The gall not only provides a source 
of food for the parasite but also protection. 
The insect will go through different life 
stages and then emerge from the gall 
to repeat this cycle. 

~o, / 
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00 
- insect pests visit 

www.n4hccs.org and link to: 

Talk It Over 
• 	 Did you find any patterns in the data you 

collected? 

• 	 What types of galls did you find in the field? 

Let's Reflect 
• 	 How did looking for patterns help you see the 

big picture of what was happening in the field? 

• 	 Describe another time when you used a pattern 
to help you understand something. 

So What? 
• 	 The relationship between goldenrod plants, flies 

and goldenrod galls is an example of parasitism. 
What are some of the "negatives" in nature that 
could be associated with the insects getting their 
"free lunch" from the goldenrod? 

Issues to Discuss 
• 	 Describe other examples of parasitism in nature. 

How do these examples exhibit the eco-concept, 
"There Is No Such Thing as a Free Lunch"? 

• 	 Plant pathologists interpret and diagnose the 
changes caused by diseases in plant tissues. 
Why is examining the relationship between the 
host and the parasite important in developing 
pest control methods? 

Make a display that teaches 
people about gal/s. Include 
real examples of gal/s you 
discovered. 

• 	 Earth Force 1. Trees are often the targets of insects, and insects are 
• 	 United States Department even grouped according to the way they damage trees . 

of Agriculture Defoliators eat tree leaves or needles. Sapsuckers draw 
sap and plant juices from the tree. Bark-borers feed on 

to the inner bark of a tree. Terminal and shoot-boring{w[-tot..: 	 insects infest the tips and shoots of small trees. Twig o ~ 
~ . ~ borers or girdlers feed on the main stem. Certain insects 

are also cone and seed eaters. Gall insects stimulate 
trees to grow abnormally, forming lumps of tissue called 

GaLL galls. Look for signs of these insect attacks on trees. 
Hoft 2. Compare goldenrod galls from various fields. 

Pa l-aMe Compare patterns from your collected 
Prec.latio ... data from the various sites. 
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Activity 13 
Observing the variability 

found in nature 

Life Skill: 
Reasoning - Examining 
information for relevance 
and accuracy 

Earth Stewardship Skill: 
Recognizing the importance 
of adaptation to survival 

Science Process Skill: 
Observing and recording 
information 

Success Indicator: 
You will be able to: 

1. 	Describe what adaptations 
are 

2. 	Draw plants and explain 
how they are suited for 
their particular lifestyle 
by their adaptations 

3. 	Use drawings as a way to 
notice differences in plants 

National Science Standard: 
Biological adaptations include 
changes in structures, behaviors 
or physiology that enhance 
survival and reproductive 
success in a particular 
environment 

Materials: 
o 	paper 
o writing utensils especially 

pencils 
o 	plant identification books 

(t 'L	 earning to draw is really a matter of learning to see-to see 
correctly-and that means a good deal more than merely looking 
with the eye." 

"Merely to see, therefore, is not enough. It is necessary to have a fresh, 
vivid, physical contact with the object you draw through as many of the 
senses as possible-and especially through the sense of touch.!' 

from The Natural Way to Draw by Kimon Nicolaides (1941) 

Take notice of the plants around you. 

Each time you find an interesting or new 

plant, take note of its special and unique 

features. Ask these questions: 


• 	 What adaptations do you see for 

attracting insects, conserving 

moisture, collecting sunlight, 

surviving mowing or dispersing 

seeds? 


" 	 What is the environment like where 

the plant is found (sunny, shady, dry, wet)? 


• 	 Describe how this plant is suited for its lifestyle in this environment. 

Try drawing, sketching or making a rubbing of the plant. 
Just like the quotes at the beginning of the activity suggest, 
drawing and sketching can help you take notice of the 
differences between plants and their unique adaptations. 
Drawing in nature can be fun, relaxing and is a great way 
to sharpen your observation skills. 

You can also try drawing the plant without taking your eyes off of it. 
This is called contour drawing. Here you are most concerned with the 
edges of the object you are drawing. This may be the edge of a tree, a 
leaf or the edge of a flower petak You should spend most of your time 
looking at the object. Pretend your pencil is like your eyes, following 
the outline of the object. Use your pencil to gently trace the object 
edges and try not to lift your pencil off the paper. The more you do 
this, the better you will become. 

As you are drawing, you may find something that you cannot name. 

First draw it, then color in it and add some 

descriptive words. This will help you remember it 

later. You can look it up in a field guide to discover its TI-e ....orl~ ,Ii 

identity. 	 ('IV It"c.lIO. 

Soon you will have a collection of drawings, sketches 

and descriptions of plants with their unique features 

and adaptations. Share your drawings with your helper 

or your group. Describe what you learned about plants 

by taking a closer look. 




Taki",c:1 a Look 


Have you looked really closely at plants? You may 
think that all plants are the same, but there is a huge 'J 

diversity in the type of plants found on the earth. 
Plants are generally grouped as non-vascular plants 
(mosses, ferns, horsetails) and vascular plants 
(gymnosperms and angiosperms). Many of the plants 
you see day-to-day are vascular plants: 

• 	 Gymnosperms are plants with a "naked" seed. This 
means that the seeds are not enclosed in flowers or 
fruit. Conifers, like firs, pines, redwoods, spruce and 
hemlock are all gymnosperms. 

• 	 Angiosperms have seeds that are found enclosed 
in the flowers and fruit. Within the angiosperms, 
there are two groups, the monocotyledons and the 
dicotyledons. 

1. Monocotyledons include plants such, as 
grasses, li'lies, irises, orchids , cattails and palms . 
They have parallel leaf veins, one seed leaf and 
flower parts in threes or multiples. 

2. Dicotyledons include many of the herbs, almost 
all shrubs and trees (except the conifers), plus 
many other plants. They have netted leaf veins, 
two seed leaves and flower parts in fours or fives 
or mUltiples. 

Plants are often very different from one another 
because they have certain adaptations for a 
particular lifestyle in a habitat. An adaptation is a 
particular feature or behavior an organism has which 
helps it live in its environment. If plants didn't have 
these adaptations they would not be able to grow 
and reproduce. Take, for example, mountaintop plants 
that face many problems such as strong winds, ice 
blizzards, pounding rains or intense 
heat with which to deal. To live in 
these conditions, many mountaintop 
plants have developed waxy, woolly 
and/or fat, succulent leaves. You don't 
have to go to a mountaintop to see 
plant adaptations. Just look closely at 
the plants in your own neighborhood 
and you'll see the diversity found in 
the plant world . 

AJ.aptatio" 
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Talk It Over 
• 	 How many and what kinds of plant 


adaptations did you find? 


• 	 How did drawing the plants help you 

observe the detail in the plants? 


Let's Reflect 
• 	 Did one kind of adaptation seem very 


common? Why would this be the case in 

your area? 


• 	 How did drawing the plants help you 
discover the differences between plants? 

So What? 
• 	 How did drawing the plant help you 

discover things about the plants that you 
did not recognize when you first saw the 
plant? 

• 	 How does paying attention to the small 

details help you better understand 

something? 


Issues to Discuss 
• 	 What are some other things you could 

do to help yourself pay more attention 
to special features and unique differences 
in nature? 

• 	 Art and photography are two areas that 
allow for environmental expression. What 
are some other ways that both nature and 
art can be explored together? 

~Web/Connections 
/'Q--f~~' more information on plant classification 
' - '" visit www.n4hccs.org and link to: 

• 	 Rainforest Action Network's Kid's Corner 

• EcoKids Online 

1. Write your reactions to the given quote by Kimon 
Nicolaides, on page 44, in your journal. Then follow the 
activity and record your sketches. At the end of the activity, 
look back at the quote. Did you gain some new insight into 
these quotes after completing the activity? 

2. See if you can find an area around your neighborhood
Gyf"'l"ofpe Vf"'lf where no plants are growing. Why do you think there are no 

Mo""o(otyLecAo l'\ f plants growing there? What is causing this? What adaptations 
No" -valc,,lav pl7l ...tf may plants be lacking to live and grow in this area? 

Vafc"lav pL."tf 	 3. Turn your collection of plant adaptations into 

an identification book for plants in your local area. 
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All plants and 
animals are affected 
by the M.A.D. law 

Activity 14 
Finding out about different 

forms of seed dispersal . 

Life Skill: 
Acquiring/Evaluating 
Information - Creating data 
gathering processes 

Earth Stewardship Skill: 
Recognizing the diversity 
found in nature 

Science Process Skill: 
Solving problems through 
experimentation 

Success Indicator: 
You will be able to: 

1. 	Sort a variety of seeds 
into categories 

2. 	Describe seed dispersal 
methods based on the 
physical properties of seeds 
through experimentation 

National Science Standard: 
Species acquire many of their 
unique characteristics through 
biological adaptation, which 
involves the selection of 
naturally occurring variations 
in populations 

Materials: 
o 	large variety of seeds 

o 	magnifying glass 

o 	low-powered fan 

o 	bucket full of water 

o 	paper 

o 	pencil 

o 	ruler 

o 	stopwatch 

'I 

H
ave you ever seen the plants called jewelweed or touch -me-nots? 

They're the ones that explode when you touch their seed pods. 
Their ripened seedpods pop open and throw out their seeds. This 

is just a really cool way for the plant to release its seeds for dispersal. 

Dispersal is how seeds arrive at their germination 
destination. The chances of the seed surviving are 
improved if seeds can be spread to other areas or 
dispersed. Plants use a variety of agents to disperse 
their seeds to help them find a suitable place to grow. 
Gravity, wind, water, animals and combinations 
of these transport seeds to new places where Part"erl I ... 

fti'jhtl. 
they can germinate and become established 
seedlings. 

':f -

Collect a variety of seeds from the outdoors. They can be 
found in lots of places-along a stream bank, in a field or 
in the deep woods. Write down where you find the seeds in 
your journal. You can also buy some seeds from the grocery 
store-some will be hidden inside fruits or berries. 

Your job is to find out how the seeds get to locations where they can 
germinate and become established seedlings . To do this, you will need 
to experiment with different seed dispersal methods . As you test each 
seed, record what method of dispersal you think the seed utilizes and 
why. 

1. 	Visually examine each of your seeds. What Js it shaped like? Does it 
have "wings"? Is it heavy or light? DescriD~ j , ·xture. Is there any 
fleshy fruit that might serve as food fer blr 5 0 - ~ . -:!.. • 

2. 	Experiment with the flight 
pattern of each of your seeds. 
Drop seeds in front of a fan 
to demonstrate what effect 
moving air (like wind) would 
have on the seed. Describe the 
movement of seed flight and 
the time in the air. Does it float 
through the air, or does it 
rapidly drop to the ground? 
How far does it travel? Measure 
the distance. 

3. 	Determine how your seed 
responds to being placed in 
water. Does it sink right away, 
after some time, or does it float? 
Time how long the seed floats. 
The shape, size, weight and 
appearance of the seed can 
give you clues as to how it 
is dispersed . ., 

. ..... 

. -



4. 	Put the seeds into groups based on categories 
you establish. How did you decide to group the 
seeds the way you did? 

Seed description Category Method of dispersal 

As you explore the properties of each seed, keep 
a chart in your journal of seed similarities and 
differences. Sketch the seeds and include any 
important information. 

Seed! Are Mea~t 
to Travel 

Methods of seed dispersal are: 

• 	 Moderately heavy, winged seeds or seeds 
with blades: "helicopters" such as, maple, 
ash, elm and basswood are dispersed by 
gravity and the wind 

• 	 Fluffy hairs or parachutes: "parachutists" 
such as, milkweed, thistle and dandelion are 
dispersed by wind 

• 	 Seeds that will float: "floaters" such as, 
coconut and cranberries are dispersed by water 

• 	 Heavy-seeded species: "nuts" such as, 
walnuts and acorns are dispersed by 
mammals and birds 

• 	 Fleshy, attractive and tasty fruit 
surrounding the seeds: "fruits and berries" 
such as, apples, cherries, raspberries and 
blueberries are dispersed by mammals and birds 

• 	 Sharp hooks or barbs that act like 
Velcro: "hitchhikers" such as, burdock and 
cockleburs are dispersed by animal fur and 
people's clothes 

All seeds are dispersed by humans with the ability 
to travel lengthy distances 

Set up a testing station where people can explore 
seed dispersal. Make a fact sheet to give to people 
after they test various seeds. 

What Are Seeds For? 

All living things grow and reproduce . Many 
plants (the angiosperms) use flower and 
seed structures to accomplish reproduction. 
Seeds develop within the ovary (the female 
part) of the plant after being fertilized by 
the pollen (the male part). The actual seed 
consists of the embryo, which develops 
from the fertilized egg, the stored food, 
which consists of or derives from the 
endosperm, and the seed coat, which 
protects the seed. Under favorable conditions, 
the seed is capable of sprouting and 
developing into a plant-but the conditions 
have to be just right. Plants need water, 
sunlight, air, nutrients and soil . Therefore, 
most seed-bearing plants have developed 
ways to disperse the seed away from the 
parent plant so that it has a better chance 
of obtaining these needed resources without 
competing with the parent. 

-"tk--- Endosperm 

a--- Seed coat 

1"-- !:mbryo 
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-For more information on 
seed dispersal visit 
www,n4hccs.org and link to : 

• U.S. Forest Service 
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Talk It Over 
• 	 How did you decide on the method of seed 

dispersal for each type of seed? 

• 	 Which type of seed dispersal did you find to 
be the most effective for moving seeds long 
distances? 

Let's Reflect 
• 	 How do you think that some seeds could be 

dispersed in multiple ways? 

• 	 Why is seed dispersal so important to plant 
survival? 

So What? 
• 	 What does seed dispersal have to do with the 

M.A.D. Law? 

• 	 How is seed dispersal a form of adaptation? 

Issues to Discuss 
• 	 How can gathering and organizing information , 

like you did as you recorded data about your 
collected seeds, help you make decisions? 

• 	 Silviculture is a branch of forestry dealing with 
the development and care of forests. Why 
would a silviculturist need to know about seed 
dispersal and how trees reproduce? 

1. Design seeds that have a new kind of dispersal method. Be sure to 
explain what characteristics the seeds have that help them get to new 
locations. 

2. Collect some common and/or exotic fruits from your grocery store. 
See if you can find where the seeds are and predict how they are dispersed. 

3. Dissect a seed and look at it under a microscope. Identify the seed coat, 
the endosperm and other parts of the seed. 

4. Have a "Seed Celebration." Did you know that there are lots of seeds 
that we eat all the time? Try some sunflower seeds, sesame seeds, rice, 
corn, pecans, walnuts, beans and cashews-all seeds! Bake some pumpkin 
seeds and have a delicious treat! 

5. Many seeds are collected for restoration efforts in prairies and wetlands. 
Find a local group that is doing this and become involved with their restoration 
projects? 

6. Try some creative writing . Pretend that you are a seed. Write a story 
describing what you would look like, how you got dispersed and what 
happened after you got to a new location. 

7. Put out five different types of seeds/nuts and count what mammals/birds 
eat them. Do certain animals have a preference? 

http:www,n4hccs.org


Activity 15 
Learning about bird 

identificat,ion and bird 
migrations 

Life Skill: 
Acquiring/Evaluating 
Information - Obtaining and 
interpreting information 

Earth Stewardship Skill: 
Recognizing bird adaptations 
to food and habitat availability 

Science Process Skill: 
Organizing and classifying data 

Success Indicator: 
You will be able to: 

1. Explain how birds fit the 
M.A.D. Law 

2. 	Distinguish some important 
identifying characteristics 
of birds 

3. Identify birds in the field 
4. 	Keep on-going records 

of bird sightings and 
migration patterns 

National Science Standard: 
Species acquire many of their 
unique characteristics through 
biological adaptation which 
involves the selection of 
naturally occurring variations 
in populations. 

Materials: 
o bird identification guide 

o binoculars (optional) 

o notebook 

o pencil 

: M.A.D. ~;rrAf 


IN hat could two very dififerent 
places, like the state of 
Pennsylvania in the United 

States and the country Ecuador, 
have in common? They have 
different climates, cultures, people 
and languages - but, both places 
prov,ide habitat, a place to live, to 
many Neotropical migratory birds. 
Neotropical migrants breed in the 
U.S. and Canada and then migrate 
south to spend the non-breeding 
season in the Caribbean, Mexico 
and Central and South America. 

There are about 340 species of Neotropical migrants. Shorebirds, 
waterfowl, birds of prey and songbirds are all included. These birds are 
both members of temperate and tropical ecosystems. As birds move 
between these two different worlds, there are changes in their plumage 
(their feathers) and behavior. 

Learning to identify migrating, as well as non-migrating, birds comes 
with practice. In your journal, keep a master list of the birds you see 
over a period of time. Include the date of each observation, the time 
of day, weather conditions, general habitat, a description of the bird, 
its sex and its behavior. 

If you can't identify a bird but can narrow down the possibilities to two 
or three similar species, note their names and any comments that may 
help you with a more precise identification the next time you see the bird. 

Watch the coming and going of the birds in your area. Their 
arrival and departure can bea major sign of seasonal change. 
Keep a checklist of the dates when and where you see birds. 
Do you notice their arrival in the spring and their departure 
in the fall? Which birds stay around all year? Take a look at 

the birds' distribution patterns and their 
migratory routes, if they indeed migrate. Over 
time, you will be able to see what birds spend 
only a short time in your area, perhaps a few 
days or a week, those that spend some time 
there, perhaps all summer long, and those that 
remain all year long. 

Share your notebook with your helper. 
Brainstorm for ideas on ways that you can help 
migrating birds. 
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Birds are a great example of the M.A.D. Law 
not only because their bodies are adapted to 
their environment, lifestyle and usually flight, 
but also for another important reason. 
Migration is a spectacular example of the 
"move" strategy. Some birds stay in the same 
geographical region their entire lives, however, 
many birds choose a different strategy and 
migrate between northern and southern 
locations to take advantage of the seasonal 
changes in food and nest site availability. 

You can witness this amazing seasonal 
migration of birds that cross North America 
each spring and fall. Birds migrate through 
aerial corridors called flyways. Bird 
migration routes have changed and birds 
have been affected as humans have altered 
the landscape. One main concern is the 
destruction of habitat along migration routes 
and destruction of tropical areas. If birds have 
no where to stop for rest as they migrate, and 
if they have no home to return to, their 
populations will show negative effects. 

Bird Identification 
There are some basic clues to identifying 
birds in the field. Field guides note these key 
characteristics. Once you learn to focus on 
particular f~atures of birds, you will be good 
at identifying almost any bird you run across. 
Some things to note are: 

Time and Place: 
Where is the bird found? Is the habitat forest 
field, shoreline, etc.? What time of year is it?' 

Behavior: 
What is the bird doing? Is it pecking at a tree like 
a woodpecker, or is it flying in a V formation like 
Canada geese? Is the bird alone or in a group? 
What is its flight pattern like? Does it fly straight 
like a mourning dove, dip up and down like 
a northern flicker, hover like a hummingbird 
or swoop low like a swallow? 

Before you study birds and their migrations, you 
should learn how to tell one bird species from 
another. You will first need to learn the different 
parts of a bird's body. 

Size, Shape and Function: 
• 	 Bird size: Is it bigger/smaller than a sparrow? 

A robin? A crow? 

• 	 General shape : Is it compact or slender? 

• 	 Wing shape: Are the wings long and pointed 
like an American kestrel or short and round 
like a ruffed grouse? 

• 	 Tail shape: Is the tail forked like a barn 
swallow, scalloped like a tree swallow, squared 
like a cliff swallow, or rounded like a blue jay? 

• 	 Bill shape: Is the bill sharp and hooked like 
an eagle, thin and pointed like that of a 
warbler, broad and flat like a mallard, or 
thick and pointed like a great blue heron? 
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• BirdSource home page 
of Cornell University 

• Journey North 

• 	 National Audubon Society Watch List for Kids 

• 	 BIRDNET 

Talk It Over 
• 	 What are some of the common birds that 

you observed? 

• 	 What was the least common bird that you 
saw? Why do you think it was uncommon? 

Let's Reflect 
• 	 Are you beginning to notice the arrival and 

departure of certain birds? Describe your 
observation. 

• 	 What other animals migrate? What are 
some of the reasons why these animals 
migrate? 

So What? 
• 	 Why would it be beneficial to study birds 

and their migration patterns? 

• 	 Why is migration considered an adaptation 
for survival? 

Issues to Discuss 
• 	 How could humans influence birds and 

their migrations? 

• 	 Ornithology is the branch of science 
dealing with the study of birds . How can 
the study of migration patterns help an 
ornithologist better understand birds? 

," , 
. ,. ,, " . 

1. Do some creative writing. Take the perspective 
of a bird and write about where you would go, what 
you would see, etc. 

2. Migrating birds use various clues to help find 
their way. Some birds orient themselves by the stars 
at night and by the sun during the day. Birds also use 
the earth's magnetic field and landmarks such as 
mountain ranges, coasts, or rivers to find their way. 
Find out more about how birds migrate. 

3. Contact your local nature center to find out how 
to become involved with their bird banding/bird 
census programs. 

4. Learn bird songs to help in identifying species. 

5. Build various kinds of birdfeeders and learn about 
the kinds of foods to which birds are attracted. 

6. Learn about other migratory species, such as 
Monarch butterflies, garter snakes and lobsters . 



Activity 16 
Introducing animal tracking 

Life Skill: 
Acquiring/Evaluating 
Information - Obtaining and 
interpreting information 

Earth Stewardship Skill: 
Identifying animals by the 
signs they leave behind 

Science Process Skill: 
Organizing and classifying data 

Success Indicator: 
You will be able to: 

1. 	 Interpret the evidence of 
signs left by three different 
animals 

2. 	Identify common animal 
tracks 

National Science Standard: 
Species acquire many of their 
unique characteristics through 
biological adaptation, which 
involves the selection of 
naturally occurring variations 
in populations 

Materials: 
D field guides to animals 

and animal tracks 
D plaster of Paris 
D containers for mixing 

D cardboard or tin to form 
into a ring to put around 
the track (or milk cartons 
cut to form a square) 

Tra'k;l'\~ 
Ie 

The secret to tracking is patience ... Follow the markings and with 

each step notice everything that is around you ... Constantly 

check the terrain and surrounding animal and plant life. Notice 


everything. It is all speaking to you. It is like a giant puzzle. When you 

put it all together, you will have the picture of what transpired on the 

spot you are on ... lmagine being able to read the earth like a book and 

picture what had happened. " 


from The Search - The Continuing Story of The Tracker by Tom Brown, Jr. 

. 

... 

There are a lot of ways you can learn 
about something. You could ask 
someone for the answer, you could 

r.;,". read about it in a book or you could 
. find out about it yourself. One of the 
, best ways to learn about animals is 
. to get outside and look for animal 
signs . All animals have a home, and 
you can find signs of these homes 
by tracking. Tracking is a way of 
paying close attention to the signs 
around you and working to read 
what happened. 

~-t -- -<f -----<; 

Take a trip to an area where there is a lot of wildlife. While you are outside 
tracking, look for the following animal signs: 

• 	 Chewings and gnawings - Look under trees for chewed-on pine 

cones and nuts. Some birds and squirrels may have caused this. 


• 	 Trimmed trees and nibbled tips - Deer often munch on the lower 
branches of trees. Also, the tops of seedlings often become food for 
animals. This is called browsing. Look for teeth marks and the type 
of cut as well. Was it a clean cut or was the vegetation torn off? 

• 	 Nuts - If nuts are found in places other than beneath the parent tree, 
they must have been carried there. Some jay birds and squirrels collect 

• 

• 	 Scat - Animal droppings or 

feces. Take notice of what is in 

them: berries, fur, bones? This 

can tell you who left it. Also, 

the size and location give you 

clues. 


• 	 Urine stains - These marks 

are noticeable in the snow. 


and store nuts a distance from the producing tree. 

Tracks  These are footprints left by animals. You can often find them 
in soft, muddy ground, in sandy places or in the snow. Be sure to look 
at the track's shape, size, depth and pattern of the animal's gait (the 
way it moves its feet). Experienced trackers can tell how old a track 
is and how fast the animal was moving that made it. 
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Use Your Senses 
Use your senses to become a better tracker. Be quiet 
and still and listen for the sound of animals and 
birds. What are they saying? Are the birds squawking 
and sending out a warning signal? Is there movement 
of the brush as a deer passes through? Try using 
your nose to discover. Animals often leave their 
scent behind. Your nose can also give you clues 
as to the kinds of vegetation in the area. Don't 
be afraid to use your hands to fee II the tracks left 
behind by animals. Run your hand over the spot 
where they gnawed at a tree seedling. Did they tear 
off the shoots or make a clear cut? Use your eyes to 
look above you in the sky, in the treetops, in bushes, 
under bushes, under leaves and to all sides. Just 
expanding your view will allow you to learn so much 
more . 

• 	 Feathers or fur - A single feather was probably 
just shed by a bird, but a whole pile of feathers 
and bones could mean that the bird was lunch 
for something else. A pile of fur and bones could 
also have been lunch. Can you find clues as to 
what was eaten or what ate it? 

• 	 Rubbings or claw marks - Look for trees 
where deer have rubbed their antlers against the 
bark. Also, you can sometimes find bear claw 
markings on the trunks of trees . 

• 	 More animal signs - Shed antlers, parts of 
turtle shells, owl pellets , birds' nests, wing marks 
in the snow, tunnels, worn out paths or trails 
(high traffic areas), broken branches showing 
where animals have walked can aU give you clues 
as to what kinds of animals were or are in the 
area and what they are doing . 

Keeping Records 
Put the information you find on index cards like the 
one here. You could paste a picture from a magazine 
or a photo of the animal on the back with its name. 

, 
Date: 

1 

Time : 

location: 

Other Information 

.J 

Looking for animal signs 
You can also look for tracks in neighborhood gardens 
or sandboxes, or you could make your own soft, 
smooth , open area with sand to watch for new tracks. 

Try to find an animal track so you can make a mold 
of it using cardboard, tin or milk carton frames and 
plaster of Paris. Look on pond and stream banks 
because tracks are easily made in moist so il. Follow 
the directions to make a plaster of Paris mold of the 
track. Then try to identify the track. 

If you find animal tracks, follow them in both 
directions-where the animal was coming from and 
where it was going. Look for other animal signs as you 
do this. Try to figure out what the animal was doing, 
where it was going and why it was going there . 

Make a map of the area in your journal and 
mark the locations of animal signs. Make 
your own symbol system . You can include 
sketches of tracks and other various signs. 
Describe what you find about animal activity. 

StIIft a collection of plaster of Paris molds of 
identified tmlmtlI trades. Enter your collection 
tm4 I»IImtII trtlCklng Information In a fair exhibit. 
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W~r m:re =:!~~n on ~ animal tracking vis it 

www.n4hccs.org and link to : 

• 	 The Wilderness Society's 
Kids Corner 

• 	 Ranger Rick's Kid's Zone 
from the National Wildlife 
Foundation 

SYo.... j'e 

kat 
TYacki,,'j 

Talk It Over 
• 	 The, sixth eco-concept is "All Plants and Animals 

Hav'e a Home." What did or could you learn 
about animals' habitats or niches by tracking? 

• 	 What types of tracks were the easiest to find? 
Which were the hardest to locate? 

Let's Reflect 
• 	 What do you think you need to work on to be 

a better tracker? How can you become more 
aware of the signs in nature? 

• 	 How did tracking help you better understand 
the ecosystem you explored? 

So What? 
• 	 What important skills did you learn from this 

activity that you could you use in other areas 
of your life? 

• 	 Describe a time when you used clues to find 
the answer to something . 

Issues to Discuss 
• 	 Many people used to support themselves and 

their families by hunting , trapping and using their 
tracking skills. Why don't as many people make a 
living like this today? 

• 	 Tracking, trapping or hunting gUides may lead 
people on trips to observe, research or collect 
certain kinds of wildlife for various reasons . 
Why are these skills important to learning more 
about the environment? 

1. Investigate how tracking and animal signs vary throughout the year. 
Try this same activity in the winter, fall, spring and summer and keep 
an on-going record of the changes you find. 

2. Watch real animals in action. You can try this at a zoo, with critters 
in your backyard, or with animals in the wild. Watch what the animals 
are doing and learn their habits. What kind of markings do they leave 
behind? What food do they like to eat? How do they eat? What eats 
them? How do they walk? What is their gait like? And so on. 

3. Find out what endangered or threatened species live in your area. 
Why are they listed in this way? What kinds of programs could you 
become involved with to help change the status of these species? 

4. Choose one of the animals whose signs you observed. Research 
this animal and put together a one-page fact sheet on some common 
signs and evidences that one would find in nature indicating the 
presence of this animal. 

http:www.n4hccs.org


Activity 17 
Exploring the local habitat 
and basic wildlife needs 

Life Skill: 
Solving problems - Examining 
information and recommending 
an action plan 

Earth Stewardship Skill: 
Understanding human 
influences on wildlife habitats 

Science Process Skill: 
Observing and looking for 
evidence 

Success Indicator: 
You will be able to: 

1. 	Define the word habitat 
2. 	Describe the four basic 

resources wildlife need 
to survive.-, 3. 	Locate sources of food, 
water, shelter and space 
for wildlife in your 
neighborhood 

National Science Standard: 
The number of organisms 
an 	ecosystem can support 
depends on the resources 
available 

Materials: 
o 	pencil 
o wildlife identification guides 

(optional) 

" 


Food 

o Fruits, berries 

l\Iorki~~ i~ l\Iildli{e Habitat! 

I
brush piles, oceans, caves, leaf litter)? This is their habitat. 

selected? Check what resources were present. Did you 
see any wildlife or signs of wildlife using these resources? 

n what kind of habitat do you live? A habitat is the environment where 
an organism lives and grows. It includes physical features, like rocks 
and air, and biological features, like plants and animals. Habitats for 

wildlife are like what your home is to you. What kinds of places do people 
call home (brick homes, mud homes, adobe homes, igloos, huts, tents, 
apartments, townhouses, mobile homes, house boats)? What kind of 
places do wildlife call their home (rivers, trees, underground, logs, 

Pick a habitat in your 
neighborhood and find what 
resources are available for 
the wildlife living in the area. 
You can try this in a variety 
of habitats and then compare 
the information you collect. 

Record your findings 
in your journal. Record 
the habitat type (city 
park, backyard, field, 

vacant lot, schoolyard, farm 
field, woodlot) you are 
exploring. 

Listed below are some of the 
resources wildlife need. Which 
did you discover in the habitat you 

(Wildlife may get water 
from the food they eat.) 

Water 
o Bird baths 

Shelter and Space 
o Tree cavities 
o Holes in buildings 

o Human-made houses 
for wildlife 

o Hollow logs 
o Dense brush 

o Brush piles 

o Rock piles 

o Burrows 
o Cliffs or high buildings 

o Trees and shrubs 

o Ponds and streams 

o Other 

o Seeds, nuts, grains 

o Grasses, leaves, twigs 
o Flowers with nectar 

o Small mammals and birds 

o Insects 
o Decaying plants or animals 

o Garbage 

o Other 

o Fountains 

o Containers full of water 

o Puddles 

o Streams 

o Lakes 
o Ponds 

o Other 



In order to survive, all wildlife must find four basic 
resources in their habitat: 

• 	 Food 

Wildlife need food year-round to live and grow. In 
their habitat, wildlife species may find fruit, 
seeds, nut-bearing trees and shrubs and other 
plants that provide food. Some wildlife, like 
hummingbirds and butterflies, like nectar-rich 
flowering plants. During the winter what will 
wildlife eat? Are there bird feeders to feed the 
birds? Where else can wildlife get food in their 
habitat? 

• 	 Water 
Wildlife use water for drinking, bathing and for 
keeping cool. Birdbaths, fountains, ponds and 
streams can be sources of water. Where are 
these sources of water in their habitat? 

• 	 Shelter 

Just like people need a home for shelter, so do 
wildlife. Shelter provides a safe place to hide, 
sleep, be warm or cool and be protected from 
the weather. Brush piles, hollow logs and trees, 
rock piles, dense vegetation, evergreens, field 
patches and even water can provide cover for 
various wildlife species. A variety of plants will 
give wildlife the shelter that they need for 
feeding, hiding and nesting. 

• 	 Space 

Wildlife also needs space to live and raise their 
young. They may require certain kinds of areas 
for courtship, nesting or nurturing their young. 
Are there any dead or dying trees to provide 
nesting cavities? Are there bird, squirrel, or bat 
houses where wildlife can find protection for 
their young? 

Do you think that wildlife can find all of these things 
in your neighborhood? Do the habitats in your 
neighborhood provide what wildlife need? What 
kinds of wildlife do you see in your neighborhood, 
including your own backyard? You may see squirrels, 
chipmunks, a variety of birds, rabbits, snakes or 
butterflies. Where do you think these species find 
the four things they need to survive? 

~Webfbnnettions 
/ "-'f~;more information on 
\-~ wildlife habitats visit 

wlNW,n4hccs.org and link to: 

• 	 National Wildlife Foundation 

• 	 World Wildlife Fund 

Talk It Over 
• 	 M~ke a poster that displays the four basic needs 

of wildlife that you observed in your selected area . 

• 	 Did you find all four wildlife resources in your 
habitat? Which ones were missing, and how 
could you help provide the missing resources? 

Let's Reflect 
• 	 What was the most difficult resource to find 

in the habitat you explored? 

• 	 Was there a resource available to some animals 
but not to others? Describe what you observed. 

So What? 
• 	 Based on the habitat resources you found in your 

neighborhood, what kinds of wildlife would you 
expect to see? What kinds of wildlife, or signs 
of them, did you actually find? 

• 	 How can people help provide habitat resources 
for the wildlife in their neighborhoods? 

Issues to Discuss 
• 	 What wildlife species are not found in your 

neighborhood? What habitat resources are 
lacking that prevents them from calling your 
neighborhood home? 

• 	 A wildlife manager cares for and makes decisions 
about certain areas of land for wildlife. Why would 
a wildlife manager conduct habitat improvement 
programs and teach the public about certain 
wildlife issues? 

1c4€>~.r 

Make a Wildlife habitat game. Design and build an 
interactive or board game that helps teach people 
about the four habitat needs: food, water, shelter 
and space. 

1. Make a sketch of your ideal wildlife habitat. 
What would it include? How would wildlife get 
food, water, shelter and space? 

2. Pick a species of wildlife that you have seen 
in your neighborhood. Look up this animal in an 
encyclopedia, wildlife guides or other wildlife 
books from your ,local library. Find out the particular 
habitat needs of this species. How does your 
neighborhood provide the resources this species 
needs? 

3. Map out the location of all of the sources of 
food, water, shelter and space you find for wildlife. 
Keep track of where you observe wildlife or signs 
of wildlife. Does certain wildlife hang around certain 
resources? Where does most wildlife gather? 

http:wlNW,n4hccs.org
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Activity 18 
Discovering the 

decomposition process 

Life Skill: 

Acquiring/Evaluating Information 
Creating data gathering processes 


Eanh Stewardship Skill: 

Understanding the importance of 

decomposition to the balance of nature 


Science Process Skill: 

Solving problems through experimentation 


Success Indicator: 

You will be able to: 


1. 	Describe the decomposition process 
2. 	Describe some insects found in the 

top layer of soil and leaf litter and 
their importance. 

National Science Standard: 
mposers are consumers that use 

materials and dead organisms 
food 

Materials: 
o bucket or container to carry soil 

samples 
o newspaper 
o toothpicks 
o pencils and spoons for probes 
o hand lens 
o moist cotton swabs 
o insect identification books 

To make Berlese funnel: 
o two-liter plastic soda bottle 
o utility knife 
o very fine netting or screen (small 

enough to keep soil from falling 
through but allowing insects to pass) 

o tape 
o scissors 
o paper towels 
o strong light source 

D'fc.oVer'~~ 

'~rect Decofl' Orerr 
What lives in the top layer of soil and leaf litter? Why 

insects of course! They live just about everywhere! 
What do they do there? They act as decomposers, 

breaking down the dead plant and animal matter. They use 
these "waste" materials as food. All of the remains of the 
plants and animals that fall to the ground eventually lose 
their shape and form and become part of the soil, thanks to 
the decomposers. However, not all decomposers are insects. 
Bacteria, fungi, annelids, earthworms, sowbugs, millipedes, 
centipedes and arthropods are also effective decomposers. 

Decomposition is constantly happening in all types of 
habitats-forests, fields and even in your own backyard. If 
decomposers didn't do their job, layer upon layer of decayed 
material and litter would be piling up all around us! Insect 
decomposers in the soil help show us that soil is not dead 
it is the habitat for many living organisms. How many of 
these insect decomposers do you think there are? Let's find 
out. 

Make a Berlese funnel to collect these insect decomposers. 

To find out how many and what kind of insect decomposers 
live in your yard, go outside and collect leaf litter and the top 
layer of soil from the same spot. It would be best to collect 
samples from under trees or in the corner of a yard
somewhere where the litter and soil has not been disturbed 
too much. Be sure to record the location of where you took 
the sample and general characteristics of the site. 

Bring your sample indoors. 
Layout some newspaper 
so that you can dump out 
your soil to examine it 
more closely. Record the 
general characteristics 
and properties of the 
soil-the feel of it, its 
texture, any moisture 
you can feel, its smell, 
any organisms you can 
see, etc. 



1. 	Cut the neck off from the soda bottle just 
where it begins to curve into the bottle. 

2. 	Moisten a piece of white paper towel and place 
it into the bottom of the bottle. This will help 
you see the little creatures you collect. 

3. Place the top of the soda bottle upside down to 
make the funnel, keeping the top edges flush. 
Secure the funnel with tape. 

4. Place the wire screen in the funnel about 
2 inches from the top edge and put a small 
handful of leaf letter on top. 

5. 	Place an incandescent light bulb a few inches 
over the trap. Allow it to warm and dry the 
leaves overnight. 

Use your Berlese funnel to see what kinds of insects 
are in your soil sample. (It is best to do this at the 
beginning of the day so that the light is on the 
sample for several hours.) Make reasonable guesses 
(predictions) as to what you will find. Record your 
guesses and reasons as to why and how you came 
up with those ideas. 

Throughout the day, you can check your Berlese 
funnel and then at the end of the day, record your 
results-all of the organisms you discovered (use 
identification books to find some of their names) 
and the number of each should be included. Record 
your observations and insect counts in your journal. 

Paper towel 

To learn more about insect decomposers: 
• 	 Try doing this activity in different habitat types 

and then comparing the types of insects you find 
in each. How are they the same? How are they 
different? 

• 	 Collect soil from a specified area of ground. 
For example, collect soil from a one foot by 
one foot plot (going to a depth of 2-3 inches)
approximately one square foot. Then, count the 
number of organisms collected in that one plot. 
From this, you can estimate the number of 
organisms over a broad area. For example, 
you could estimate the number of organisms 
in one acre. Since there are 43,560 square feet 
in one acre, you can just mUltiply the number 
of organisms in your plot by 43,560 to get the 
estimated number of organisms in one acre. 

Don't forget to return your sample to where you 
found it-these decomposers are needed out in 
nature. 



J 


Web1imnectionS ~ or more information on 
insect decomposers visit 
www.n4hccs.QrQ and link to : 

• 	 U.S. Geological Society's 
TerraWeb for Kids 
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Talk It Over 
• 	 What kind of insect decomposers did you find? 

What other living and non-living things did you 
find? 

• 	 What signs of decomposition did you find as you 
looked through the leaf litter? 

Let's Reflect 
• 	 Did the number of insects you found in the 

Berlese funnel increase, decrease , or stay about 
the same as compared to just rooting through 
the soil? 

• 	 What other an imals live in the soil? (Think about 
larger animals, not just insects.) How do they 
help in the decomposition process? 

So What? 
• 	 Why is the funnel set up as it is-with the light 

and heat at one end and the damp cloth and 
white paper at the other? What insight does the 
Berlese funnel give you into these insect 
decomposers' habitat? 

• 	 Describe what the world would be like if there 
were not a natural process of decomposition 
at work in the natural world. 

Issues to Discuss 
• 	 Why do we want to return the soil and animals 

to where we found them? 

• 	 An entomologist is a scientist who studies 
insects to find out about their impact on the 
environment and humans. With what you have 
learned about decomposition , why is it important 
that we understand insects and their 
life cycles? 

1. Try making some drawings of food webs. Incorporate 
the insects that you find into the web. Try making 
guesses as to what the insect eats and what eats it. 
Try to find out if you were right. 

2. Find out more about the insects that you discovered 
in your soil sample. What makes them insects? Are they 
decomposers? What do they eat? 

3. Decomposers don't seem to get the respect they 
deserve. Try writing a jingle to promote the importance 
of decomposers in the food webs of life. 

www.n4hccs.QrQ


A 

Abiotic - not alive 

Acid - usually sour; sharp and 
biting to the taste (vinegar). 
Having a pH of less than 7.0. 

Acid rain - rainwater with 
a pH less than 5.6; formed 
when certain gases dissolve 
in rainwater to form acids 

Adaptation - a change in 
structure, function, or form that 
produces better adjustment of an 
animal or plant to its envi!lOnment 

Angiosperm - any of a class of 
plants, including all the flowering 
plants, characterized by having 
the seeds enclosed in an ovary 

Anther - the part of a stamen 
where pollen is produced 
usually at the tip 

Aquifer - an underground layer 
of porous rock, sand, etc. 
containing water, into which wells 
can be sunk 

B 
Base - having a pH value greater 
than 7; expresses alkalinity 

Bedrock - mineral matter 
variously composed, formed 
in large quantities in the earth's 
crust by the action of heat, water, 
etc; a particular kind of stone 

Berlese funnel - scientific 
instrument used to remove 
insects from their habitat 

Biological control - a pest control 
method that uses a pests' natural 
enemies to control that pest 

Biotic - of life or caused by living 
organisms 

Browse - to nibble at leaves, 
twigs, etc. 

lNordt to Explore 


C 

Chemical control - a pest 
control method that uses 
chemicals that are either 
botanical (derived from plants) 
or synthetic (manufactured 
by humans) to control pests. 

Classification - arrangement 
according to some systematic 
division into classes or groups 

Community - a group of animal 
and plant species living together 
and having close interactions, 
especially through food 
relationships 

Contour drawing - to draw 
an outline of an object without 
looking at the paper 

Contour line - a line on a map 
or chart connecting all points 
of the same elevation (or depth) 
in a particular area 

Couplet - a couple; pair 

Cross-pollination - the transfer 
of pollen from the anther of one 
flower to the stigma of another, 
as by the action of the wind or 
insects 

Cultural control - a pest control 
method that uses crop growing 
methods and natural cycles to 
control pests, for example, crop 
rotation, interplanting and timing 
of planting or harvesting 

D 

Decomposer - an organism that 
breaks down organic material to 
forms capable of being recycled 

Decomposition - to break up or 
separate into basic components 
or parts; to !lOt 

Dichotomous key - division 
into two parts, groups, or classes, 
especially when these are sharply 
distinguished or opposed 

Dicotyledon - flowering plants 
with two seed leaves; specifical'ly, 
any plant belonging to this 
subclass of flowering plants 
which is characterized by seeds 
with two seed leaves, net-veined 
leaves, and flower parts in fours 
or fives 

Dispersal - to break up and 
scatter in all directions; spread 
about; distribute widely 

Drainage divide - a landform 
that separates one watershed 
from another 

E 
Emissions - something 
discharged; an issuance 

Embryo - the undeveloped plant 
within a seed 

Endosperm - a tissue that 
surrounds the developing embryo 
of a seed and provides food for 
its growth 

Energy - inherent power; capacity 
for vigorous action; the capacity 
for doing work 

Eradicate - to get rid of; wipe 
out; destroy 



I 
p 

Fertilization - the act or process 
of making fertile. To aid in 
reproduction and bearing of 
offspring 

Field guide - books that give 
pictures and descriptions of 
different organisms for 
identification purposes 

Filament - the stalk of a stamen 
bear,ing the anther 

F'lyway - flying route taken 
regularly by migrating birds 
going to and from their breeding 
grounds 

Fungi - any of a large group 
of organisms, including molds, 
mildews, mushrooms, rusts, 
and smuts, which are parasites 
on living organisms or feed 
upon dead organic material, 
lack chlorophyll, true roots, 
stems and leaves, and reproduce 
by means of spores 

Fungicide - any substance that 
kills fungi or checks the growth 
of fungal spores 

G 
Gall - a tumor on plant tissue 
caused by stimulation by fungi, 
insects or bacteria 

Geothermal - the heat of the 
earth's interior 

Groundwater - water found 
underground in porous rock 
strata and soils, as in a spring 

Gymnosperm - any of a large 
class of seed plants having the 
seeds borne on open scales, 
usually in cones, and usually 
lacking true vessels in the woody 
tissue; the class includes the 
pines, spruces, cedars, cycads 
and the ginkgo 

H 

Habitat - the region where a 
plant or animal naturally grows 
or lives; native environment 

Herbicide - any chemical 
substance used to destroy plants, 
especially weeds, or to check 
their growth 

Host - any organism on 
or in which another lives for 
nourishment or protection 

Hydrologicall cycle - the cycle 
of water movement involving 
evaporation, precipitation, and 
the flow to the seas 

I 
Incinerator - a device that burns 
things to ashes; a furnace or 
other device for burning trash 

Infiltrate - to pass through small 
gaps or openings 

Insecticide - any substance used 
to repel, kill or drive away insects 

Interdependent - a dependence 
on each other or one another; 
mutual dependence 

Integ,rated pest management 
(IPM) - a philosophy of pest 
management, that combines 
physical, cultural, chemical and 
biological pest control methods 

K 

Key - a logical device, usually 
an ordered, contrastive listing of 
significant characters of a group 
of organisms, used to identify 
unknown individuals for 
taxonomic classification 

L 
Landfill- the disposal of garbage 
or rubbish by burying it under 
a shallow layer of ground 

Leaf litter - leaves that have 
fallen from trees and have not 
yet decomposed into the soil 

Lentic - water that is not moving; 
still water 

Line transect - survey method 
that scientists use to sample the 
biotic parts of a community 

Lotic - flowing water 

Migration - to move from one 
pace to another with the changes 
in seasons, as many birds and 
some fishes 

Monocotyledons - any of a 
subclass of flowering plants having 
a seed with only one seed leaf; and 
usually having parallel-veined 
leaves, flower parts in multiples of 
three and no secondary growth in 
stems and roots, as lilies, orchids 
and grasses 

Municipal - solid waste 

Mutualism - symbiosis with 
mutual advantage to both or 
all organisms involved 



Recycle  to use again and 
again 

Reduce  to lessen in any way 

Reproduction  process by 
which plants and animals 
produce offspring 

Resistant varieties  plants 
that have been genetically altered 
in ways that protect them from 
pest damage 

Reuse  to use over again 

Rodenticide  any substance 
used to poison and kill rodents, 

N 

Nectar - the sweetish liquid 
in many flowers, used by bees 
for the making of honey 

Neotropical - designating the 
zoo-geographical region that 
includes South America, the West 
Indies, Central America and 
tropical Mexico 

Nitric acid - a colorless, fuming 
acid that is highly corrosive; 
prepared by the action of sulfuric 
acid on nitrates and by the 
oxidation of ammonia 

Non-vascular plant 
plants that do not have xylem or 
phloem (water and food 
conducting tissues respectively) 

o 

Organic matter - the remains 
of dead plants, animals and 
animal wastes 

Ovary - base of a pistil, where 
the seed develops; a female 
plant part that aids in sexual 
reproduction of plants 

p 
Parasite - a plant or animal that 
lives on or in an organism of 
another species from which it 
derives sustenance or protection 
without benefiting the host and 
usually doing harm 

Percolate - to pass a liquid 
gradually through small spaces 
or a porous substance; filter 

Pest - any destructive or 
troublesome insect, small 
animal, weed, etc. 

Pesticide - any chemical used 
for killing insects, weeds, etc. 

pH - a symbol for the degree of 
acidity or alkalinity of a solution 

Physical control - pest control 
methods that use barriers to 
keep pests from their hosts, 
examples are fences, sticky 
traps, pulHng weeds 

Pisti - the female element of 
a flower - composed of stigma, 
style, and ovary 

IPolien - the male germ cells 
produced in the anthers 

IPollination - the transfer of 
pollen from the flower anther 
to the flower stigma 

Pollinator - any organism that 
transfers pollen from a stamen 
of a flower to the upper tip of 
the pistil of a flower 

Pollution - decay or corruption 
through contamination 

Ponution prevention - activities 
that eliminate or decrease the 
amount of pollution produced 

Population - all the organisms 
living in a given area 

Porosity - a measure of the 
amount of air space in the soil 

Predation - the act of plundering 
or preying; the method of 
existence of predatory animals 

R 
Recharge - the natural 
replenishment of an aquifer 
by precipitation that percolates 
downward through the soil 
and rock 

especially rats and mice 



S 
Saturation - filled to capacity; 
having absorbed all that can be 
taken up 

Scat - animal droppings or feces 

Seed coat - the outer boundary 
layer of a seed 

Slope - a piece of ground that is 
not flat or level; rising or falling 
ground 

Soil - surface of the earth that 
supports life - the upper layer of 
earth that may be dug or plowed 

Soil compaction - when soil 
particles become so closely 
packed together that water 
cannot flow through the pore 
spaces 

Soil horizon - the layers of 
a soil profile; each horizon has 

• 	 distinctive features, including 
color, thickness, texture, structure, 
porosity (the amount of air space), 
chemistry and composition 

Soil profile - a vertical section 
of soil exposing its various 
subsurface layers 

Soil texture - the arrangement 
of the particles of the soil as it 
affects the appearance or feel 
of the soil 

Solid waste - anything put out 
for garbage that is in a solid or 
semi-solid form 

Solid waste stream - the 
accumulation or sum of a'II of the 
solid waste that is thrown away 

Source reduction - to reduce 
the amount of solid waste we 
produce in the first place 

Specimen - one individual of a 
class or group, used as a sample 
or example of the whole, class 
or group 

Stamen - pollen producing 
organ of a flower 

Stigma - tissue at the tip or side 
of the style that receives the 
pollen; a female plant part that 
aids in sexual reproduction of 
plants 

Style - tube connecting the 
stigma of a flower with the 
ovary; a female plant part that 
aids in sexual reproduction of 
plants 

Sulfuric acid - an oily, 
colorless, corrosive liquid 

T 
Taxonomy - the science of 
classification; laws and prinCiples 
covering the classifying of 
objects; a system of arranging 
animals and plants into natural, 
related groups based on some 
factor common to each, as 
structure, etc. 

Topographic map - map or 
chart representing the surface 
features of a region, including 
its relief and rivers, lakes, etc, 
and such man-made features 
as canals, bridges, roads, etc. 

Tracking - following a series 
of marks or other discoverable 
evidence left by a person, animal 
or thing that has passed, as 
a footprint, wheel rut, wake 
of a boat, etc. 

U 

Utility company - any company 
that provides expendable 
resources to a home or business, 
such as electricity, gas, water or 
oil 

V 

Vascular plant - plants having 
xylem and phloem (water and 
food conducting tissue) 

W 
Waste - useless or discarded 
material, as ashes, garbage, 
sewage, etc. 

Watershed - a ridge or stretch 
of high land dividing the areas 
drained by different rivers or 
river systems 

Water table - the level below 
which the ground is saturated 
with water 

Weathering - to become 
discolored, disintegrated, etc. 
by exposure to the weather 
or atmosphere 

Z 
Zone of aeration - the area 
between the land surface 
and the depth where we find 
groundwater; where spaces in 
soil and rock contain only air 
and water films 

Zone of saturation - the 
subsurface area where all 
available soil and rock spaces 
are filled with water below 
the water table 



Environmental Books: 
Eyewitness Science: Ecology by Steve Pollock; Dorling 
Kindersley; New York; 1993. 

The Young Oxford Book of Ecology by Michael Scott; 
Oxford University Press; New York; 1995. 

Crinkleroofs Guide to Knowing Animal Hahitats by 
Jim Arnosky; Simon & Schuster Books for Young 
Readers; New York; 1997. 

Who Eats What?: Food Chains and Food Wehs - Let's
Read-And-Find-Out Science Stage 2 by Patricia 
Lauber; Harper Collins Publishers ; 
New York; 1995. 

Lives Intertwined: 
Relationships Between Plants and Animals 
by Allen M. Young; Franklin Watts, A Division 
of Grolier Publishing; New York; 1996. 

Nature Detective: How to Solve Outdoor Mysteries by 
Eileen M. Docekal; Sterling Publishing Co., Inc.; New 
York; 1989. 

I Can Be a Biologist by Paul P. Sipiera; Children's Press; 
Chicago; 1992. 

Nature Projects for Young Scientists by Kenneth G. 
Rainis; Franklin Watts; New York; 1989. 

Environmental Experiments Ahout Life - Science 
Experiments for Young People by Thomas R. Rybolt 
and Robert C. Mebane; Enslow Publishers, Inc.; 
Hillside, NJ; 1993. 

Field Guides: 
The Auduhon Society Field Guide Series. 
New York: Alfred A. Knopf. 

Golden Field Guides. Racine, WI : Western Publishing 
Co. 

Golden Nature Guides. New York: Golden Press. 
(paperback series) 

Peterson Field Guides. Roger Tory Peterson (Ed.). 
Boston, MA: Houghton Mifflin Co . 

Ranger Rick's Nature Scope. Washington, DC: 
National Wildlife Federation. 

'/ 

Videos 
My First Green Video: A Kid's Guide to Ecology 
& Environmental Activities (Based on the Popular My 
First Book Series); Sony Music Entertainment, Inc.; 
1993. 

Environmental Organizations: 
The following organizations can provide you with 
resources. Many of them are even free. Look for 
activities, videos, filmstrips, CD-ROMs, audiocassettes, 
maps, posters, informative articles, technical 
information, pamphlets, hrochures, and fact sheets. 

• Alliance for Environmental Organization 

• American Forest Foundation 

• American Nature Study Society 

• Ducks Unlimited 

• Izaak Walton League of American, Inc. 

• National Audubon Society 

• National Geographic Society 

• The National Wildlife Federation 

• The Nature Conservancy 

• North American Association for Environmental 
Education 

• 	Soil and Water Conservation Society of America 

• 	US Army Corps of Engineers 

• 	US Bureau of Land Management 

• 	US Department of Agriculture 

• 	USDA Natural Resources Conservation Service 
(NRCS) 

• 	US Environmental Protection Agency 

• 	US Fish and Wildlife 5-erv' e 
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From Animal Science to Woodworking - you'll find a variety

of curriculum products for easy use at home, club and school. 


• Beef 
• Cat 
• Dairy Cattle 
• Dairy Goat 

Dog 
• Horse 

Meat Goat 
• Poultry 
• Rabbits 
• Pets • Sheep • Swine 
• Exploring Farm Animals 
• Veterinary Science 

• Arts &Crafts 
A Palette 
of Fun 

• Theatre Arts 

• Consumer 
Savvy 

• Financial 
Champions 

• Sewing and 
Textiles 

'5t-",-P-P ",~J
C10lSsvooIM. Resot.\vces 

• Down-To-Earth 
• Embryology in the Classroom 

• Lessons and More 
• Moving Ahead-Adolescent 

Growth And Development 

• The Power of Experiential 
Learning 

Science Discovery Series 

• Citizenship
Public 
Adventures 

• Microwave 
Magic 

• Exploring Your 
Environment 

• Fishing for 
Adventure 

• Forestry 

• Down-To
Earth
Classroom 
Gardening 

• Gardening 

• Small Engines 
Woodworking Wonders 

Find sample pages, reviews, resources and order form at: 

1",;:,,;:,'8 It'aai!·' '·i 
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",~J- Leoo.J.evs\""ip 

• 	Child 
Development
Kids on the 
Grow 

• 	Moving Ahead
Adolescent 
Growth and 
Development 

• 	Step Up to 
Leadership 

'5cie~ce 


",~J- "'ec\""~olo~y 


• Aerospace 
Adventures 

Computer 

Mysteries 


• 	Bicycle 
Adventures 

• 	Electric 
Excitement 

• 	Embryology 
in the Classroom 

• Entomology 
• Science Discovery Series 
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