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Using Paddle-to-the-Sea

Holling Clancy Holling's talents are at their bast in the classic Paddle-
to-the-Sea. The story can be read, understood ard enjoyed on at least three
levels of student ability, thanks to Holling's artistry with words and
pictures. On the simplest level, the color illustrations alone can be used
to tell the story. Each chapter contains a full-page picture that perfectly
shows what the chapter is about. On a second level, the words of the
chapter reveal the ideas, develop the characters and settings, and explain
what the pictures are showing. For detailed study, the black-and-white
drawings in the margins of the text offer an expanded view of main points
in the story as well as teaching new material to enhance understanding.
From these drawings we learn how locks work, see interim maps showing
where Paddle is at each point, and compare the before and after of & forest
fire. Enjoy Paddle on the level most appropriate for your class.

You may also wish to show the 1967 film, Paddle-to-the-Sea, which is
distributed by the National Film Board of Canada. The film is 28 minutes

long. Students who previewed it with us were attentive throughout.

Using this Curriculum Guide

These Curriculum Activities have been developed for use in grades 3 - 6.
They have been tested among students and teachers in those grades and
found to be an interesting supplement to existing curriculum topics, as
well as an exciting way to teach those same topics. Choose any or all of
the activities presented to reinforce the concepts introduced in tha story.
The time you will need to complete each activity varies; some activities
require planning and preparation in advance. At the beginning of each
activity, you will find a statement of objectives that may help you to
choose activities appropriate for ycur class.
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Preface
The Ecosystem Approach

Research by the Ohio Sea Grant Education Program' has shown that middle school students in the
Great Lakes region do not have a great deal of knowledge about the lakes. In fact, 54% of the fifth
graders and 40% of the ninth graders tested in Ohio in 1983 could not identify Lake Erie on a map
of the Great Lakes. Even fewer could identify the other lakes. Those ninth graders are now voters,
each with a vote equal to yours and mine. We cannot be satisfied with the implications of this level
of knowledge among our students when it comes to resources as vital as our Great Lakes. Lack of
knowledge is a symptom of a larger problem: a lack of holistic thinking about the ecosystem. We are
an integral part of this system. What happens to it happens to all citizens of the world.

Paddle-to-the-Sea, a classic in children's literature, offers an opportunity to learn about the
Great Lakes Basin ecosystem in a meaningful and memorable way. On one level the story teaches
about the geography and economy of the region. On a higher level it provides a look at the
interactions of animals in the environment, of people with the environment, and of the ecosystem's
impact on all who live or even pass through this "long river reaching to the sea." On this level,

Paddle is an example of the ecosystem approach®.

To approach something on an ecosystem level is to view it as a connected whole, to see the
importance of specific parts, but always in relation to the whole and with us in it. While i; is
interesting to learn what animal tracks can tell us, or how a beaver's lodge is built, or how iron
ore is shipped on the Great Lakes, these should be viewed as environmental information that has
been designed to contribute to an understanding of the entire Great Lakes Basin ecosystem. The
physical conditions of the region -- its geography, its climate, its water quality -- define and
interact with the environments depicted in Paddle-to-the-Sea; in turn all those environments are
influenced by people and influence them in return. Together it is an ecosystem.

There is a consensus amorig organizations and governments in the Great Lakes Basin that the
Lakes must be managed with an ecosystem approach. This not only requires an understanding of
what the individual parts to be managed actually are, but more importantly, an understanding of
how those parts interrelate with each other and with the ecosystem as a whole. To teach about the
Great Lakes using the Curriculum Activities for Paddle-to-the-Sea is to take an ecosystem
approach. The authors and promoters of this work hope that teachers will find a place in the
curriculum to use most of the activities described here. Individually the activities can teach about
tne environments Paddle visited, but together they convey the importunt concept that everything is
connected. It is our hope that students will carry away from this unit some of the awe and respect
that Holling Clancy Holling felt when he wrote about the Great Lakes, as well as a feeling of being a

part of this remarkable ecosystem.

Rosanne W. Fortner, Assaciate Professor
School of Matural Resources, The Ohio State University

! Fortner, Rosanne W. and Victor J. Mayer, 1983. Ohio students' knowledge and attitudes about the oceans and Great
Lakes. Ohio Journal of Science 83(5): 218-224.

2 vallentyne, John R. and Alfred M. Beston, 1988. The ecosystem approach to managing human uses and abuses of
natural resources in the Great Lakes Basin. Environmental Conservation. 15(1):58-62.
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SUMMARY OF ACTIVITIES

Great Lakes Geography
Identify the shapes of the Great Lakes and surrounding states and
provinces on a map.

Travel to the Sea
Learn how local streams or rivers merge with other waterways to reach
the ocean.

Carving a Paddle Person
Learn how to use scale patterns in making carved models and how to
carve safely.

In One Lake and Out Another
Study the hydrologic cycle. Compare the filling times of the Great
Lakes and the time it takes for pollutants to flow through.

How Big is a Crowd?
Compare the number of people that live around each iake and
demonstrate how people must share and care for resources.

Rivers in the Air
Learn how air currents act like rivers to carry floating objects.

Balioon Launch
Learn about prevailing winds and identify locations reached by balloons
launched from your community.

Tour by Mail
Learn how to write a business letter correctly and receive information
from various Great Lakes cities.

Time Line
lllustrate the major events that occurred during each season of Paddle's
voyage and find out how long it took Paddle to reach the sea.

What Do You "See" in the Great Lakes?
Use the shape of each lake to suggest the outline of familiar figures or
shapes.
Vi
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Taken by Surprise
Write a story about being taken by surprise while trying to finish a
project.

Animal Snowshoes
Learn how feet can act like snowshoes and calculate foot area and
pressure for different animals.

Tracking a Good Story
Identify pictures of animal tracks and make a track picture "story."

Pond Diorama
Make a diorama illustrating the beaver pond.

Beaver's Point of View
Write a story about the pond from the old beaver's point of view.

Forest Careers
Find out about job responsibilities in many types of forest careers.
Take a field trip (optional).

Uses of Trees
Learn how trees are used and what products are made from them.

Logs to Lumber
Find out how a tree becomes lumber. Complete the puzzle using
vocabulary words from the story.

How Waves Move
Learn the parts of a wave and do an experiment to show how objects
move in waves.

Passport to Adventure
Learn passport terminology, make your own "passports" and play a
travel game.

Energy Flow and Food Webs

Learn how animals and plants interact in a food web using a pond food
web as an example.

vii
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Focd Chain Tag
Play a game illustrating the effects of toxics on animals in a simple
food chain.

Travel Math
Work with perimeter and distance-rate-time problems.

Uses of Iron Ore
Learn where iron ore is found, how it is processed and what products
are made from it.

Something’'s Fishy
Learn basic fish anatomy, play a game to identify parts of a fish, and
complete a fish puzzle.

Going Fishing
Create your own fish with paper and paint.

Thunderbirds and Sunsets
Explore folktales about weather and write your own story explaining a
weather event.

Oral History
Interview an older person about how things have changed over time.

Breeches Buoy Rescue
Use small pulleys and string to build a working model of a breeches
buoy.

How Locks Work
Use milk cartons to build a working model of a system of locks.

Clean Campaign
Organize a litter cleanup in your community and see how much
recyclable material you can collect.

Forest Fires--Good and Bad
Learn how fires can benefit as well as harm the environment.

Building a "Birchbark” Canoe
Use oaktag and yarn to make a model of a birchbark canoe.

viii




Harbor Guides
Play a game to illustrate how ships move through busy harbors.

Over the Falls
Write a story about how Paddle might have felt as he fell over Niagara
Falls.

Great Lakes Bulk Carriers
Learn the parts of a Great Lakes bulk carrier and find out what cargoes
are moved on the Great Lakes.

Parlez-vous frangais?
Learn simple French words and phrases and complete a word puzzle.
Sing a voyageurs' song.

Life in an Estuary
Learn what an estuary is and why it is an important resource.

Sharing Ecosystem Resources
Use role-playing to simulaie a Law of the Sea conference. Compare it
with Chief Seattle's view of resource use.

The Sea at Last!
Write about how Paddle might feel now that he has finaily reached the
sea.

Paddie Makes Headlines
Write and illustrate an article that might have appeared in a French
newspaper when Paddle arrived in France.

A Dream Comes True
Write a story about how you might feel if your dreams really came true.



Great Lakes Geography

Introduction: Holling compared the Great Lakes to bowls set on a
hillside, water running from one "bowl!" to another and on into a river that
eventually reached the sea. The states and provinces of two countries
surround the Great Lakes and the St. Lawrence River which connects them
to the Atlantic Ocean. These are ameng the largest lakes in the world, and
they are an important resource for all the people living along this "long
river reaching to the sea."

Objective: When students have completed this activity, they will be able
to identify the Great Lakes and the surrounding states and provinces on a
map.

Materials: Map of the Great Lakes worksheet (master on page 2), wall
map (in pocket of back cover), stiff paper or oaktag, double-stick tape,
labelled map of the Great Lakes area.

Procedure:

1. Reproduce the student worksheet, Map of the Great Lakes. See how
many of the Lakes, states and provinces students can identify. Use a
labelled map of the area as an identification guide when students have
named as many of the shapes as possible on their own. (You may want
to repeat the worksheet as a post-test after finishing the story.)

2. Put up the wall-sized outline map of the Great Lakes area. You may
want to laminate this map for durability. Make tags from stiff paper
or oaktag to label the lakes, states and provinces. Have studznts take
turns matching the names to the shapcs on the map. Use double-stick
tape to attach the tags to the map. As you read Paddle-to-the-Sea,
you may want to make additional tags to label cities, rivers or other
areas mentioned in the story.

3. Use string or yarn to mark Paddle's progress as you read each chapter.
Compare your map with the author's in the back of the original book.

4. Vary the drill daily as you read the story. For example, on one day have
students draw labels out of a hat and place them in the correct
locations on the wall map. On another day, assign a route to be taken
(for example, from Quebec to Gary, Indiana) and have students identify
lakes, states, and cities along the chosen route. On a third day, take
turns guessing the name of a place from each other's descriptions of
its location on the map, size, shape, and so on.
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Map of the Great Lakes

Write the letter or number of each place on the map beside the correct
name on the list below.

States_and Provinces

jor_Citi

lllinois

Indiana Buffalo

Michigan —_Chicago
— Minnesota

New York Great Lakes (D:,I:tvrilia:nd

Ohio Lake Erie Duluth

Ontario Lake Huron Erie

Pennsylvania Lake Michigan Milwaukee

Quebec Lake Ontario Toledo

Wisconsin Lake Superior Toronto

x‘2

A
C 0




Answer Key -- Map of the Great Lakes

K [llinois
__ L  Indiana
_F  Michigan

C  Minnesota

J New York
— M  Ohio

A Ontario

Q ___ Pennsylvania

B ___ Quebec
__E Wisconsin

Great Lakes

N Lake Erie
__H  Lake Huron
G Lake Michigan

__ 1  Lake Ontario
D Lake Superior

Write the letter or number of each place on the map beside the correct
name on the list below.

Z
le
C ROy
2¢( & :
36 =6\ 7 ¢
S 6
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LS

States_and Provinces

Maior Git

8 Buffalo
—3 _ Chicago
6 Cleveland

4 .Detroit

1___ Duluth
1 Erie

2 Milwaukee
5 _ Toledo
—9  Toronto




Travel-to-the-Sea

Introduction: The Indian boy knew that his Paddle Person could reach the
s¢a because he knew that the little stream near his home flowed into a
river, which in turn flowed into Lake Superior. He knew that Lake Superior
was connected to the other Great Lakes and that these lakes emptied into
a river which reached the Ailantic Ocean. We can trace the flow of water
in any stream as it flows downstream to rivers, lakes, and finally to the
sea.

Objective: When studenis have completed this activity, they will be able
to explain how their local stream or river merges with other waterways
to everitually reach the ocean.

Materials: Map of local waterways (most detailed area road maps show
sireams, rivers and lakes), map shaowing major rivers emptying into the
oceans (from an atlas, for example).

Procedure:

1. On the map of local waterways, locate the stream closest to your
school or town. Have students trace the route of the stream as it
merges *~ith other waterways until it reaches a major river. You will
need to know in which direction the water flows to be able to trace
its route downstream (in the direction of the flow).

2. |dentify the major river connected to your local stream. Find this
river on the map of major rivers, and trace its route to the ocean. You
may want tc draw a diagram of the waterways between your stream
and the ocean on the blackboard. If a river forks, there may be more
than one possible route to the sea. Trace out all of the possible
routes. (A sample map on the following page traces one route from
Columbus, Ohio, to the sea.)

Discussion Questions:
1. If we put a Paddle Person in our local stream, where would it go?

2. What waterways would carry our Paddle Person toward the ocean?

3. Is there anything along this route that could keep our Paddle Person
from eventually reaching the ocean (a dam, for example)?




4. Would it be possible for our Paddle Person to travel by more than ona
route? If so, where would the different routes carry our Paddle
Person?

5. What places would our Paddle Person pass by on the way to the ocean?

6. What ocean would our Paddle Person reach?

Extension Activity: Carve your own Paddle Person and release it in your
local stream. Directions for carving are on the next page.

Sample Map

A

Lake Erie

Arrows show the direction

in which water flows OHIO

Olentangy River

Columbus
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Scioto River
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Carving a Paddle Person

Introduction: The Indian boy carved his Paddle Person to look like a real
person in a canoe. To make his small model, the Indian boy used a scale
pattern to make sure that the proportions in his model were the same as
in real life. For example, if a real ;anoe measured twelve feet long and
two feet high, a model of the same canoe might be twelve inches long and
two inches high. In this case the scale for the model is one inch to one
foot. A larger model might be twenty-four inches long and four inches
high. In this case the scals is two inches to one foot. In both cases,
though, the proportions of the model canoce remain the same as the
proportions of the real one: all are six times longer than they are high.

Objectives: When students have completed this activity, they will be
able to explain how to use scale patterns in making carved models and to
list carving safety rules.

Materials: Graph paper for making patterns, blocks of balsa wood (about
2 X 4 X 8 inches, available at most craft shogs), jack knives or sharp

paring knives, sandpaper, acrylic paints and small paint brushes
(optional).

Rules for Carving Safely

1. Always carve with the sharp edge of the blade pointing away from you.

2. Make sure there is plenty of space around you so that you don't bump
others while carving.

3. Remove wood from the block a little bit at a time; never try to carve
off large chunks.

4. A sharp knife cuis wood more easily.
5. Always close a jack knife before ’carrying it; carry a paring knife with

the blade down and the sharp edge back.

Procedure:
1. Read and discuss the carving safety rules. Be sure students understand
the importance of following these rules while they are carving.




2. On the graph paper, trace around the side of the block of wood. This
will give you the maximum possible size of your model.

3. Draw the outline of a Paddle Person inside the rectangle. There is a
sample pattern on the next page, and the illustrations in the book may
also be helpful to you. Remember to consider the proportions of your
model. You may want to measure one of the illustrations in the book
and decide on a scale to keep the same proporticns as you draw your
outline within the rectangle.

4. Place your graph paper over one side of your block of wood and trace
around your outline with a dull pencil, pressing hard. Balsa wood is
very soft, and the pencil will push the outline into the wood. Turn your
graph paper over, place it over the other side of the block, and press
the outline into that side. Make sure that the front of the canoe is at
the same end on both sides of the block!

PLACE SCALE DRAWING
OVERBLOCK AND
TRACE OUTUNE

N

block of
balsa wood

scale drawing of
Paddie Person

5. Using a sharp knife, slowly carve small pieces of wood off the block
until you have carved all the way around the outline and the rough shape
of your Paddle Person is complete.

6. Use sandpaper 10 smooth your Paddle Person.

7. Carve or paint details (eyes, mouth, clothes, etc.) on your Paddle Person
if you wish.
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In One Lake and Out Another

Introduct’on: It took Paddle four years to travel through the Great Lakes,
but it takes much longer than that for water to move through the Lakes.
Water is always coming into lakes from rivers and groundwater and from
the atmosphere as rain or snow. Water is always running out of lakes and
evaporating into the atmosphere. All these processes put together are
called the hydrologic cycle. If a lot of water suddenly enters a large
lake, it can spread out, so the water level does not change very much. If a
lot of water suddenly enters a small lake, it does not have room to spread
out, and floods can occur when the water level rises. As water flows
from one Great Lake to another, changes in the water levels of upper lakes
affect the water levels in lakes downstream.

Objectives: When students have completed this activity, they will be
able to describe the hydrologic cycle, to explain reasons why lake levels
may change and to demonstrate how changes in water levels in large lakes
affect the water levels in small lakes downstream.

Materials: Three different-sized milk cartons (for example, gallon, quart
and pint), duct tape, measuring cup, ruler, India ink, Hydrologic Cycle
diagram and Water Rates worksheet (masters on pages 11-12).

Procedure:
1. Look at the Hydrologic Cycle diagrami. Discuss the following
questions.

* How does water get into the Great Lakes?

* Where does water go when it leaves the Great Lakes?

* Does water disappear? Does "new" water ever appear?

* What might change the amount oi water entering or leaving a lake?
(For example, a dam, a diversion, ice and snow melting.)

* What happens to a substance that can dissolve in water when it gets
into a lake?

* How long do you think it takes for such a substance to wash out of a
lake?

2. Cut milk cartons and fasten them together with duct tape to represent
a chain of three lakes. Cut a notch in each carton to allow water to
flow down the chain. Use the diagram on the next page to help you
build the model. Place the entire model in a sink or dishpan to catch
water that mignt overflow.

3. Use the measuring cup to fill each "lake" with water until the water
level is 3 centimeters be ow the bottom of the_outflow notch in each
carton. Use your ruler to measure the depth of the water in each lake.

9
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. Add one cup of water to the largest lake. Measure the depth again.
How much has the water level changed?

. Add one cup of water to uie middle lake. What is the new water level

in the middle lake? In which lake did the water level change more?

. Add one cup of water to the smallest lake. What is the new water

level? Did the water overflow? What can you conclude about how the
size of a lake affects changes in water levels when equal amounts of
water are added to each lake?

. Add several drops of India ink to the water in the largest lake and stir

gently. What has happened to the color of the water?

. Slowly add water to the largest lake until it begins to overflow into

the middle lake. What is happening to the water in the middle lake?
Continue adding water to the largest lake until the water is
overflowing from each lake. Describe what happens to the color of the
water in each lake as more and more water is added to the system.

. Continue adding water until the water in the largest lake looks clear

again. Can you still see ink in the water of the other lakes? What can
you conclude about how water-soluble pollutants are carried through
lakes? (India ink is not water-soluble, but it is used here as a visible
example.)

Trim off tops of cartons as shown

Cut outflow notches

\

Fasten cartons together with duct tape

10
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Water Rates

Use the information below to answer the following questions.

Volumes of the Great Lakes (km3) Filling times (years)
Lake Superior 12,100 Lake Superior 180
Lake Michigan 4,900 Lake Michigan 100
Lake Huron 3,540 Lake Huron 23
Lake Erie 484 Lake Erie 3
Lake Ontario 1,640 Lake Ontario 8

Volume = area x depth

1. If you spread all of the water in the Great Lakes over the continent of
North America, how deep would the water be? The area of the
continent is approximately 21,900,000 square kilometers. Add the
volumes of the Great Lakes together and divide the total by the area of
North America to calculate this depth.

2. The area of Lake Erie is 25,700 square kilometers. How deep would
Lake Erie have to be to hold all of the water in Lake Superior? Divide
the volume of Lake Superior by the area of Lake Erie to calculate this
depth.

3. Because water entering a lake mixes with water already in the lake, it
takes a very long time for water-soluble substances to wash out of
lakes. It takes about three times longer to wash 90% of a soluble
susstance out of a lake than it takes to fill the lake. If you poured a
cup of salt into Lake Superior, how long would it take for 90% to wash
downstream? How long would it take for 90% of the same salt to wash
through the Great Lakes and out of Lake Ontario? Calculate the 90% ‘
removal times for each of the Lakes by multiplying their filling times
by 3. Add these times together to find out how long it would take io |
wash 90% of the salt out of the Great Lakes. What does this tell you . ‘
about pollutants entering the Great Lakes? ' (

|
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Answer Key -- Water Rates

Use the information below to answer the following questions.

Volumes of the Great Lakes (km3) Filling times (years)

Lake Superior 12,100 Lake Superior 180
Lake Michigan 4,900 Lake Michigan 100
Lake Huron 3,540 Lake Huron 23
Lake Erie 484 Lake Erie 3
Lake Ontario 1,640 Lake Ontario 8

Volume = area x depth

1. If you spread all of the water in the Great Lakes over the continent of
North America, how deep would the water be? The area of the
continent is approximately 21,900,000 square kilometers. Add the
volumes of the Great Lakes together and divide the total by the area of
North America to calculate this depth.

Total volume = 22,664 km3
Depth = 22,664 km3 + 21,900,000 km2 = 0.001 km or 1 meter

2. The area of Lake Erie is 25,700 square kilometers. How deep would
Lake Erie have to be to hold all of the water in Lake Superior? Divide
the volume of Lake Superior by the area of Lake Erie to calculate this
depth.

12,100 km3 + 25,700 km? = 0.47 km or 470 meters

3. Because water entering a lake mixes with water already in the lake, it
takes a very long time for water-soluble substances to wash out of
lakes. It takes about three times longer to wash 90% of a soluble
substance out of a lake than it takes to fill the lake. If you poured a
cup of sait into Lake Superior, how long would it take for 90% to wash
downstream? How long would it take for 90% of the same salt to wash
through the Great Lakes and out of Lake Ontario? Calculate the 90%
removal times for each of the Lakes by multiplying their filling times
by 3. Add these times together to find out how long it would take to
wash 90% of the salt out of the Great Lakes. What does this tell you

about pollutants entering the Great Lakes?
90% removal times:

Lake Superior 180 x 3 = 540 years

Lake Michigan 100 x 3 = 300 years

Lake Huron 23 x 3 = 69 years

Lake Erie 3 x 3 =9 years

Lake Ontario 8 x 3 = 24 years

| TOTAL = 942 years 13
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How Big is a Crowd?

Introduction: As Paddle traveled through the Great Lakes, he passed by
forasted wilderness areas and cities where thousands of people live. The
Great Lakes and the surrounding land provide many resources for the
people who live in the area. Water for drinking and industry, fish for food,
minerals and other resources are abundant. But people create wastes and
add chemicals to the environment when they use resources, and these can
be harmful. When many people are concentrated in one area, they may
compete for scarce resources. In addition, the wastes these people
generate tend to concentrate in the area immediately around them and may
cause pollution problems.

Objectives: When students have completed this activity, they will be
able to list the relative areas and relative human populations of the five
Great Lakes and to describe some of the problems that arise when many
people need a limited resource.

Materials: Ball of string; masking tape; area, population and fish
production tables (master on page 18); 100 (minimum) Hershey kisses or
peanuts in shells; 5 paper bags.

Advance Preparation:

1. Cut lengths of string and tie the ends together to make loops
proportional to the areas of the five Great Lakes. Suggested lengths in
meters are given for groups of less than thirty and more than thirty
participants (less/more). .

Lake Superior 85/ 11.0 m
Lake Michigan 6.0/ 7.5 m
Lake Huron 60/75m
Lake Erie 25/3.0m
Lake Ontario 20/25m

2. Decide how many students will be "populating” each of the Lakes. Use
the chart on the next page to assign numbers of students to represent
the relative numbers of people living around each lake. Numbers are
given for both United States and Canadian residents (U.S./Canada).
Remember that Lake Michigan is the only Great Lake which shares nc
border with Canada.

NOTE: You may want to invite another class to share in this
activity, especially if your class has less than twenty people in it.
Larger numbers of participants better illustrate the differing
concentrations in population throughout the Great Lakes region.

14




Number of people
U.S./Canada

Total participants {15 |20 | 25 | 32 | 35 40 45 50

Lake Superior J0/0 |0/0 |[0/0 } 1/0 | 1/0 11/0 | 1/0 | 1/0
Lake Huron §1/0 {1/1 {1/1 p1/1 | 1/1 j2/1 | 2/1 | 2/1
Lake Oﬁtario 1/211/3 {2/3 )2/4 | 2/4 12/5 | 3/5 | 3/6

Lake Erie |4/1 |5/1 [8/1 | 8/2 |11/2 |12/2}13/3 | 15/3

Lake Michigan {6/0 |7/0 {9/0 |11/0}13/0 |15/0}17/0|19/0

3. Divide Hershey Kisses or peanuts in shells into groups representing the
proportional number of fish caught annually in each of the Great Lakes.
You will need at least 100 Kisses or peanuts. One Kiss or peanut
represents approximately 50 tons of fish. Label the five bags with the
names of the five Lakes and use the table below to put the correct
number of "fish" in each bag. (For groups of less than 25 students, you
may want to halve these numbers.)

Lake Superior 8
Lake Michigan 35
Lake Huron 5
Lake Erie 50
Lake Ontario 2

Procedure:

1. Look at the tables of information about the Great Lakes and discuss the
following questions:
*Which of the lakes has the largest area? Which has the smallest?

" *Which lake has the largest population? Which has the smallest?
*Are more people living near the eastern or the western lakes?
*Are more people living near the United States or the Canadian shores?
*Which lake produces the most fish? Which produces the least?
*Where would you go if you wanted to catch fish?

15




2. Make an "international border" on the floor with a strip of tape.
Arrange the loops of string which represent the five Great Lakes along
the border from left to right according to the diagram below.

[
N

Lake Huron

lLake Erie  Lake Ontario

Lake Superior

Lake Michigan

4. Assign the appropriate numbers of participants to the United States
and Canadian sides of each of the Lakes. (An alternative is to assign
participants to each lake without specifying a country; in this case
you do not need the tape border.) Each participant should put one foot
on the string "shore" of the lake. Where are people closest together?
Did anyone have a hard time finding room to stand? On which lake or
lakes do you think the biggest cities are located?

5. Pass the appropriate bag of "fish" around each lake. Each person takes
ONE Kiss or peanut each time the bag is passed to him or her until the
bag is empty. (If you have no one assigned to Lake Superior, set aside
that bag and do not distribute those "fish" in the other lakes.) Which
lake had the most "fish"? In which lake did people catch the most?
Why do you think this is so?

6. People create waste when they use resources, and much of that waste
is carried by water. Too much waste causes pollution problems. Open
and eat your "fish." Put the foil wrappers or peanut shells on the floor
inside the loop of string that is your lake. Which lake has the most
waste (largest number of wrappers or shells)? In which lake is the
waste most concentrated (closest together)? Remember that the
water from each lake flows into the lake downstream (in this case, to
the right) of it. Which lake or lakes do you think might have the worst
pollution problems? Why do you think so?

7. Clean up and discuss the activity together.

16




Discussion Questions:

1. What relationships have you seen between population, resources and
waste?

2. What could you have done to make sure ALL participants got an equal

number of "fish"? (Sell or trade for other resources or services, for
example.)

3. How do you think the amount of pollution in the Great Lakes could be
reduced?

4. How could you reduce the amount of waste you produce?

Extension Activities: Play math games with Great Lakes areas and
populations. For example, find out how many Lake Eries could fit in one
Lake Superior, how many people per square meter there are in each lake,

and so on. Or organize a Clean Campaign (page 109) to learn more about
recycling.

Additional Information:

The Gr kes: An Environmental nd Resource Bogk.
Jointly produced by the U.S. Environmental Protection Agency and
Environment Canada. Copies are available free of charge from:

Great Lakes National Program Office «

U.S. Environmental Protection Agency
230 South Dearborn Street
Chicago, lllinois 60604

OR

Conservation and Protection, Ontario Region
Great Lakes Environment Program
Environment Canada
25 St. Clair Avenue East
Toronto, Ontaric M4T 1M2

34
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Water Surface Areas oi the Great Lakes

(km?)

Lake Area
Lake Superior 82,100
Lake Michigan 57,800
Lake Huron 59,600
Lake Erie 25,700
Lake Ontario 18,960

Great Lakes Population

(as of 1981)
Lake Canada United States Total
Lake Superior 180,440 558,100 738,540
 Lake Michigan 0 13,970,900 13,970,900
Lake Huron 1,051,119 1,321,000 2,372:119
Lake Erie 1,621,106 11,347,500 12,968,606
Lake Ontario 4,551,875 2,090,300 8,642,175

Average Annual Catch of Fish

(tons)

Lake

Annual Catch

Lake Superior
Lake Michigan
Lake Huron
Lake Erie
Lake Ontario

400
1,800
280
2,600
100

18




Rivers in the Air

Introduction: Throughout the story, Holling describes how Paddle is
carried along by currents. Currents in the water of the pond carried
Paddle around its shores; currents carried him around the shores of Lake
Superior and up the shore of Lake Michigan. Currents act like rivers
within a body of water such as a lake or pond. There are also currents in
the air, caused by winds. Air cuirents also act like rivers to carry
floating objects (balloons, for example) from place to place.

Objective: When they have completed this activity, students will be able
to explain how air currents act like rivers to carry floating objects.

Materials: Fan, soap bubbles (buy the bublle solution and bubble ring at
most stores where toys are sold, or make your own solution of dish soap
and water, and use a small circle of thir: wire as a bubble ring).

Procedure:

1. Practice making bubbles with the bubble iing. Observe how the bubbles
float and move in the air. Try blowing the bubbles from place to place
with your breath. What happens to the bubbles?

2. Set up the fan in one corner of the room and turn it on to its lowest
setting. This simulates a steady current of wind in the classroom.

3. Make bubbles and release them in the current of air in front of the fan.
Observe how the bubbles move in this air stream. Where do they go?
How fast do they move? Do they always move in the same direction?

4. Try releasing the bubbles above the fan, below it, or beside it, as well as
in front of it. Observe how the bubbles move now.

5. Turn the fan speed up and repeat the experiment. Now what happens to
the bubbles? Do they move in the same direction that they did at the
lower speed? Do they move the same distance?

Discussion Questions:
1. What happened to the bubbles you released in still air (before the fan
was turned on)?

2. What happened to the bubbles you released in front of the fan? How did
they move?
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3. Was there any difference in the way the bubbles moved when you
released them above, below, or beside the fan? Why do you think this
might be so?

4. Compare the way the bubbles moved in the air stream with the way you
have seen objects move in water currents. How does the wind act like
a river in the air?

5. When the fan was turned to the higher setting, what happened to the
bubbles? What does this tell you about the strength of the wind
created by the fan?

6. Paddle was carried along by water currents, but sometimes winds
pushed him backward. How do wind currents help people move from
one place to another? Can you think of ways that wind currents might
keep people from moving ahead?

7. How do people use the power of winds to do work? Some examples are
sailboats, windmills to pump water or generate electricity, hang
gliders.

8. Are wind currents and water currents related?

9. Suppose bubbles lasted forever. Would this create problems in our
world?

Extension Activity: Organize a balloon launch to illustrate how wind
currents can carry objects to different locations. Directions are on
the next page.




Balloon Launch

Introduction: Wind currents in the air carry floating objects like
balloons from place to place much as water currents carried Paddie aiong
on his voyage. Where the floating objects are carried depends upon the
direction the current is moving. Releasing balloons in the wind and
finding out where they land will help us discover what direction the wind
was blowing when the balloons were released.

Objectives: When they have completed this activity, students will be
able to list and identify on a map the different locations that the balloons
reached, and to tell the direction the wind was blowing on the day of the
launch.

/. Materials: Balloons, string, helium tank for filling balloons, pre-stamped
“post rcards (available from the post office).

Advance Preparation:
1. Find a clear area to launch the balloons. Playgrounds, parking lots, or
open fields are good choices. Avoid areas with many wires and tall
trees nearby.

2. Find out where to rent a helium tank, how much it will cost and how to

operate it. Check party supply stores or look for HELIUM listings in the

Yellow Pages of the phone hook.

3. Ask for parent volunteers to help with chaperoning and transportation
to the launch site.

4. Call your local newspaper and arrange coverage for this special event.
Arrange for a vollow-up article after your cards have been returned.

5. Complete a weather unit. Discuss wind speed, wind direction,
forecasts. Consider contacting a local meteorologist to give a
weather presentation to the class.

Procedure:
1. Have each student address a post card to your class in care of your
school's address.

2. Prepare a brief message for students to write on the post cards. Here
is a sample message: =

o 21 28
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John Smith's class in (your town) launched this balloon on
(month/day/year). Please fill in your name, address and the
date and place you found the halloon, then mail this card back
to us. Thanks for helping us!

3. Laminate the cards to protect them from the weather and damp
landings.

4. Fill the balloons with helium aiid attach a filled balloon to eacih card
with a two- or three-foot length of string. Be very careful with the
filled balloons: they will breaix easily if bumped and they will float
away if you let go of them. It is a good idea to have exiras in case
accidents do happen to some balloons before you reach your launch site.

5. A clear, breezy day is best for launching your balloons. Choose a launch
day and an alternate in case of unexpected bad weather. Have fun!

6. Wait for your cards to come back in the mail. It could take weeks for
the cards to come back, and some wil! never come back at all. You
should set an outside time limit for waiting, then go ahead and discuss
ycur results.

Discussion Questions:
1. Of the number of cards launched, fhow mary were returned to you?

rom how many different places were the cards returned?

3. Locate these places on a map of the area. Are they close togetner or
far apart? Are these places in roughly one direction from the launch
gite or from all around it?

4. What does this tell you about the wind direction and speed on the day
of \he launch?

NOTE: Many people now fear that balioon launches endanger marine
animals. Some animals like sea turtles mistake the plastic for the
jellyfish they usually eat. Please consider all the impacts that this
activity might have if wind currents from your area move out over the
ocean. .
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Tour bv Mail

Introduction: The Indian boy wanted to travel to the sea. Since he
couldn't go himself, he carved Paddle to take the journey for him. Paddle
travelled to many places on his way through the Great Lakes to the sea.
We can "visit" many of these places ourselves without ever leaving home.
We can write letters to people who live in the places we would like to
visit, asking them to send us information about where they live.

Objective: When students have cempleted this activity, they will be able
to write a business letter correctly.

Materials: List of addresses (on the next page), paper, envelopes, stamps.

Procedure:

1. Write to the Chamizers of Commerce of various Great Lakes cities, or
to the tourism bureaus of the states and provinces mentioned in the
story. Some useful addresses are listed on the next page. Consult
your telephone directory for local addresses.

2. Keep these guidelines in mind when you write your letters:

*Send gne request from the class to each person or agency.

*Ask for specific information: What attracts tourists to this area?
How many people live in this city (state, province)? What industries
are located there? What are the most important products of the
area?

*Send a self-addressed, stamped envelope with your request. This will
make it easier for the agency to answer your letter.

*Plan to wait two or three weeks after sending vour letters for yeur
requested infarmation to arrive.

3. Use this basic format to write a correct business letter to each

agency:
- = —Return address

C——]+ — —Date

Agency name and address — - -

Greeting: Dear Siror Madam, - - ]
Body of letter — — F
¢ -~ - Closing: Sincerely yours,
14 - -~ Signature
23
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4. Many Chambers of Commerce and tourism bureaus will send colorful

brochures or post cards to advertise their major attractions.

You may

want to make a bulletin board to display these advertisements, or
attach them to the appropriate areas on your wall map of Paddle's

voyage.
places.

Selected Addresses:

Greater Cleveland Growth Association
690 Huntington Building
Cleveland, Ohio 44115

Toledo Area Chamber of Commerce
218 North Huron Street
Toledo, Ohio 43604

Ohio Department of Development
Office of Travel and Tourism

30 East Broad Street

Columbus, Ohio 43216

Ontario Travel
Queen's Park
Toronto, Ontario, Canada M7A 2ES

Minnesota Department of Economic
Development

51 East 8th Street

St. Paul, Minnesota 55101

Wisconsin Department of Natural Resources
Box 450

Madison, Wisconsin 53701

Michigan Tourist Counci!
300 South Capitol Avenue
Lansing, Michigan 48926

lllinois Adventure Center
160 Morth La Salle

Chicago, lllinois 60601

24

Compare and contrast the advertisements from different

Indiana Tourist Development Division
336 State House

Indianapolis, Indiana 46204

Pennsylvania Bureau of Travel Development
400 South Office Building

Harrisburg, Pennsylvania 17120

New York Travel Bureau
99 Washington Street
Albany, New York 12245

Tourisme Quebec
12 Sainte Anne Street
Quebec City, Quebec, Canada G1R 3X2

Tourism New Brunswick

P.O. Box 1030

Fredericton, Ncw Brunswick, Canada
E3B 5C3

Nova Scotia Department of Tourism
P.O. Box 130
Halifax, Nova Scotia, Canada B3J 2M7

Prince Edward Island

Tourist Information Division

P.O. Box 940

Charlottetown, Prince Edward Island,
Canada C1A7M5
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Time Line

Introduction: Paddle's journey to the sea took a long time, and many
things happened to him on the way. We use calendars to help us keep track
of time and events, but they usually show us only one month at a time. A
time line is another way to keep track of time. It is a continuous record
of events that happen cver time, like placing the pages of a calendar side
by side instead of one on top of the other. A time line would show us at a
glance how long ‘it took Paddle to reach the sea and what kinds of things
happened to Paddle during each season of his journey.

Objectives: When students have completed this activity, they will be
able to tell how long it took Paddle to reach the sea and to list the major
events that occurred during each season that passed. Note: You can make
one time line for the whole class or have each student make one.

Materials: Long strip of paper (rolls of newsprint, shelf paper or
computer paper are idea!), markers or crayons.

Procedure:

1. Begin your time line at the left edge of the paper. Since Paddle's
journey begins in the spring, write "Spring" at the beginning of your
time line.

2. Working from left to right, add events and seasons to the time line as
you read the book. A summary of the major events in each season is
provided on the next page.

3. lllustrate the time line with drawings of Paddle's adventures.

Discussion Questions:
1. How long did it take for Paddle to reach the sea?

2. What kinds of things happened to Paddle in each season?
3. What animals did Paddle meet? Where did he meet them?
4. What people did Paddle meet? What were they doing?

5. How many cities did Paddle visit?

6. In what order did Paddle pass through the Great Lakes?

7. Where did Paddle's journey finally end?
25
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Seasonal Summary of Main Events

SPRING 1
Paddle's journey begins
Paddle travels through the beaver pond
Paddle is carried to the sawmill with the
logs
The lumberjack saves Paddle

SUMMER 1
Paddle reaches Lake Superior
“addle is trapped in the marsh
‘addle passes Duluth, Minnesota, and
Superior, Wisconsin
Paddle is stained red from iron dust
Paddle is caught with the fish in the Apostle
Islands

FALL 1
Paddle passes Keweenaw Peninsula
Paddle gets tossed ashore and washed back
into the lake by storms
The ship is wrecked in Whitefish Bay
Faddle gets tossed ashore and picked up by
the Coast Guard crew
Bill repairs Paddle

WINTER 1
Paddle rides the dogsled to The Soo
Maloney keeps Paddle on the ore boat until
Spring

SPRING 2
Paddle goes to Gary, Indiana, on the ore boat
Paddle is dropped overboard with Maloney's
laundry

SUMMER 2
Paddle travels north through Lake Michigan

FALL?2
Paddle survives the forest fire

6
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WINTER 2
Paddle skates over Lake Huron

SPRING 3
Paddle drifts south through Lake Huron

- SUMMER 3
Paddle reaches Bay City, Michigan
Paddle gets a boat ride through Lake St.
Clair to Detroit and then to Lake Erie
Paddle travels through Lake Erie to Buffalo

FALL 3
Paddle goes over Niagara Falls
Paddle gets caught in the whirlpool
Paddle travels through Lake Ontario

WINTER 3
Paddle stays with the old lady in Montreal

SPRING 4
Paddle travels down the St. Lawrence River

Paddle is caught in the tides in the Gulf of St.

Lawrence

SUMMER 4
Paddle rides the Gulf Stream to the Grand
Banks
Paddle reaches the sea
Paddle is picked up by the French fishing
boat

SPRING 5
French newspaper with Paddle's story
arrives in Nipigon country




- part of a general introduction to the story. Or repeat the activity for each

What Do You "See" in the Great Lakes?

Introduction: As Paddle travels through each of the five Great Lakes,
Holling describes a "picture" that he imagined in the outline of the shape
of each lake. Lake Superior made Holling think of a wolf's head, Lake
Michigan appeared to be a squash with its leaves, and so on. Use your
imagination to see what Holling saw in the shape of each lake. Do you see
any different pictures in these outlines?

Objective: When they have completed this activity, students will be able
to identify the shape of each of the five Great Lakes.

Materials: Outlines of each lake (masters on pages 28-32) for each
student, sample pictures drawn by the author, markers or crayons.

Note: You may wish to complete this activity for all five Great Lakes as
lake as Paddle's travels carry him through it.

Procedure:

1. Give each student an outline of one of the lakes. If you are using this
as a general introduction, you may wish either to have everyone use
the same shape at the same time (see how many different pictures
students see in the same shape) or divide the class into groups to work
on all five lakes at the same time.

2. Examine Holling's pictures of what he saw in each lake. Look for the
details that help each outline to become a whole picture.

3. Think about what you can see in the shape of each lake. Draw details
in the outline to complete your picture. Did you see any different
pictures than Holling did in each lake?

4. Share your lake picture(s) with the class. How many different
pictures did you discover for each lake?

5. Test your memory. Can you identify each lake by shape? Take turns
choosing a blank outline and have others name it, or name a lake and
have others choose the correct outline.

Extension: Look at maps in an atlas for other geographic features whose
shapes suggest pictures to you (examples: Italy looks like a boot, Lake St.
Clair is heart-shaped). Trace the outlines of these features and fill in
details to complete new pictures from these shapes.
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Taken by Surprise

Introduction: The Indian boy had been working on his Paddle Person
during the winter. He wanted to send Paddle on his journey in the spring.
Suddenly, he heard geese flying overhead, returning to the North. Spring
was coming soon, but his Paddle Person wasn't ready yet! He would have to
work quickly to finish his project before the ice melted. People are often
taken by surprise when they are trying to get something done. Many times
people must meet deadlines to fin'sh a project. Have you ever been in such
a situation?

Objectives: When they have completed this activity, students will be able
to. list the six basic questions a story should answer. They will write and
illustrate a story which answers these basic questions.

Materials: Paper, pencil or pen, markers or crayons.

Procedure: :
1. Discuss with students what they expect to find out when they read any
story. Six basic questions should be mentioned:
*WHO is the story about?
- *WHAT is happening in the story?
*WHY do these things happen?
*WHEN is it happening?
*WHERE does the story take place?
*HOW is the problem solved? (How does the story end?)

2. Read Chapter 1, How Paddle-to-the-Sea Came To Be. Discuss possible
answers tc these six basic questions from information in the chapter.

3. Write a short story about someone being taken by surprise or trying to
meet a deadline. It can be about something that actually happened to
you or someone you know, or you can make up a situation. Remember
the six basic questions your story should answer.

4. Draw a picture to illustrate your story. What basic question(s) have
you answered with your drawing?

5. Share the stories with the class. Read each one aloud, then discuss it.
Have the class list the six basic questions, then answer them for each
story.




Animal Snowshoes

Introduction: The Indian boy used snowshoes to help him move over the
snow when he went to check on Paddle. When he got there, he saw the
tracks of many animals in the snow. Moving through deep snow can be
difficult for many animals, but some have specially adapted feet to help
them move more easily during a snowy winter. These animals have feet
which are very large compared to their body size--feet like snowshoes.
Instead of sinking into the snow and pushing through it to move, animals
with snowshoe feet can move over the snow without sinking in, so t.ay
use less energy to go from place {> place. In general, the larger an
animal's feet are in proportion to its weight, the less it will sink into
snow. This means that if two animals weigh the same, the one with
smaller feet will sink farther into snow than the one with bigger feet.

Objectives: When they have completed this activity, students will be
able to define pressure in terms of body weight and foot area and to
explain how some animals' feet act as snowshoes.

Materials: ruler, pencil, plain péper, graph paper, diagrams of animal
tracks (pages 42-46), Animial Snowshoes worksheet (master on pages
y 36'37)-

Terms to Know:
Pressure--the amount of weight per unit area; how hard something
pushes against something else. For this activity,

Pressure = body weight in kilograms
foot area in square centimeters

Advance Preparation: On the day before you do this activity, have each
student find out his’/her own weight. You may be able to use a scale in the
school gym or the health office.

Discussion questions:
1. What animals visited Paddle on the hillside?

2. Which of these do you think would sink farthest into the snow? Which
one would not sink very much at all? Why do you think so?

3. What happens to you when you try to walk through deep snow? Why do
you think the Indian boy used snowshoes instead of regular boots to

walk through the snow? a4
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Procedure:

1. Use the animal track diagrams to calculate the approximate foot area
for different animals. Record the information on the worksheet. First
measure the height of the hind foot print in centimeters, then measure
the width of the hind print. Multiply the height by the width to get the
approximate foot area in square centimeters. |If the front print is a
different size than the hind print, measure its height and width also
and multiply them to calculate its area. Now calculate the animal's
total foot area. Remember, these animals have four feet, so you will
need to add together the areas for both hind feet and both front feet
(four in all) to calculate the total foot area. Fill in the chart for each
animal. -

2. Now calculate your own foot area. Use a pencil to trace the outline of
your bare foot on a piece of paper. Measure the height and width (at
the widest point) of your footprint and calculate its area. Multiply by
two (you have two feet) to calculate your total foot area and write
this total on the chart.

3. Now find your own weight in kilograms. If you measured your weight
in pounds, divide by 2.2 to calculate your weight in kilograms. Fill in
your weight in kilograms on the chart. The average weight of each
animal in kilograms has already been filled in for you.

4. Now you are ready to calculate the pressure that each animal exerts as
it stands on a surface. Divide each animal's weight by its total foot
area. Fill in the pressure column on your chart. Don't forget to
calculate your own pressure!

5. Calculate the pressure you would exert if you were wearing a pair of
snowshoes that are 60 cm long and 35 cm wide. What is the total
area of your snowshoes? Divide your weight by the area of your
snowshoes to calculate your new foot pressure. Is your foot pressure
greater with snowshoes or without?

6. Graph your results. Put WEIGHT along the X-axis (horizontal) and
PRESSURE along the Y-axis (vertical). For each animal, make a pcint on
the graph where its weight and its foot pressure intersect. What can
you conclude about the size of feet in determining foot pressure? Can
two animals of different weights exert the same pressure? How
would this be possible? How can two animals of the same weight
exert different pressures?
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Name:

Animal

Snowshoes Worksheet

Animal |Hind foot area(cm?)iTota' foot area(cm?)| Weight(kg)| Foot ‘Pressure(kg/cm?)
(height x width) x 21 body weight -+ total foot area
White-footed i
mouse :
| 0.10
[Front foot area(cm?)
(height x width) x 2
i
i
!
i
' - f
Hind foot area(cmz)'Total foot area{cm?2)fWelghi{kg)iFoot Pressurc(kg/cm?)
(height x  width) X2, body weight + total foot area
Weasel :
! 0.65
[Front foot area(cm2)
(height x width)xz:
i
1
i
| .
T
Hind foot area(cm?)iTotal foot area(cm2)|Weight(kg)lFoot Pressure(k icm?)
(height x width) x 21 body weight + totai foo! area
Wolf i
i
i
| 42
[Front foot area(cm?
(height x width) x 2
i
i
]
i
Hind foot area(cmz):Tntal foot area(cm?)|Weight(kg)lFoot Pressure(kg/cm?2)
(height x width) x2l body weight + total foot area
Woelverine !
i
| 28

[Frunt foot area(cm?2)
(height x width) x 21
I
!
I 36
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Name:

page 2

|
Animal [Hind foot area(cm?)!Total foot area(cm2)Weiqght(kg)|Foot Pressure(kg/cm?)
(height x width) x 2! body weight + total foot area
Rabbit :
|
! 1.80
Front foot area(cm2)
(height x width) x 2
|
|
I
!
]
Hind foot area(cmz):Total foot area(cm2jWeight(kg)] Foot Pressure(kglcmz)
(height x width) x 2, body weight + total foot area
Moose :
! 515
Front foot area(cm?2)
(height x width)xz:
|
|
|
1
]
Foot area(cm2) Total foot area{cm?)Weight(kg)|Foot Pressure(kg/cm?2)
(height x width) x 21 body weight + total foot area
Self |
|
|
|
|
|
|
|
!
|
Foot area(cmz) :Total foot area(cmz} Weight(kg)] Foot Pressure(kglcmz)
{height x width) x 2 : body weight + total foot area
Self with |
snowshoes :
]
|
|
' 37 ;
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Tracking a Good Story

Introduction: Many animals came to look at Pz 'ile while he was on the
snowbank. The Indian boy knew what animals hau been there be_ause he
recognized their tracks in the snow. Animal tracks tell a story. Tracks
show what animals have been in certain places, which way they were
travelling, how fast they were moving, and if they were alone or with
others. Look for animal tracks in snow during the winter or in muddy
areas when there is no snow on the ground. -

Objectives: When they have completed this activity, students wiil be
able to identify pictures of tracks of the animals mentioned in Chapter 3
and use pictures of animal tracks to tell a story.

Materials: Pictures of animal tracks and sample track picturs story
(pages 42-46), drawing paper and pencil for each student or group of
students, Animal Print ldentification worksheet (master on page 40).

Terms to Know:
Print--mark left by a single paw
Track--set of prints; shows direction and speed of motion

Procadure:

1. Study the pictures of animal prints and tracks. Toe marks in tracks
are a clue to the direction in which the animal was travelling; the
toe marks will be at the front of each print. The distance between
tracks is a clue to how fast the animal was moving; usually, the
farther apart the tracks, the faster the animal's speed.

2. Discuss the following questions:

Are any of these prints similar to ones you have seen before? Which
ones?
(For example, wolf is similar to dog, moose is similar to deer)

How are these prints and tracks alike and different?

Two of these animals belong to the same family. Can you identify
them by comparing their prints?
(Weasel and wolverine belong to the same family--both have five
toes on front and hind feet)

3. Complete the Print Identification Worksheet.

4. Study the sample track picture story. Discuss the following
questions:
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What animals were involved? Why do you think so?
Which way was each animal moving? How can you tell?
How fast was each animal moving? How can you tell?
Can you tell what happened? Why do you think so?
(Rabbit sees wolf. Rabbit runs away from wolf. Wolf chases rabbit.)

5. Have students work individually or in groups of two or three to draw
their own track picture stories. Students must decide what animals
will be involved and what will happen to each, then draw the story
using orly pictures of tracks. When the pictures are complete, show
each picture to the class and have studenis try to "read" each othar's
picture stories. Use the discussion questions above to help students
iterpret the stories.

Additional Information:
A Guide to Nature in Winter, by Donald Stokes. Boston, Massachusetts:
Little, Brown & Company, 1976.

A Natural History Guide, by Herbert Laun. Alton, lllinois: Alsace Books
and Films, 1967.

Track Finder, by Dorcas Miiler. Berkeley, California: Nature Study
Guild,1981.

<y
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Animal Print ldentification

Match the picture of each hind foot print with the name of the correct animal.

WOLF

MOUSE

RABBIT

WEASEL

WOLVERINE
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Answer Key -- Animal Print Identification

\
Match the picture of each hind foot print with the name of the correct animal.

WOLF

MOUSE

RABBIT

WEASEL

~ WOLVERINE




Prints of white-footed mouse, actuai size

front hind

“ ]

track pattern in snow --
mark of tail often seen

Prints of cottontail rabbit, actual size

front hind

track pattern in snow

o




Prints of weasel, actual size
front hind
.‘“, .
>
track pattern in snow --
mark of belly often seen

Prints of wolf, actual size

front and hind

4 :

track pattern in snow
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Prints of wolverine, actual size
front

track pattern in snow




Prints of moose, actual size
front and hind

track pattern in snow--
note marks where toes drag




Sample track picture story
What happened here?
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Pond Diorama

Background: Read Chapter 4, Brook and Beaver Pond, and discuss the
following questions:
1. How did beavers make the pond? They built a dam across the stream.

2. What does the beavers' home look like? [/t is made of sticks held
together with mud. It looks like a small island in the pond.

3. What do the pond banks look like? There are many trees around the
pond. There are stumps of trees that the beavers have cut down.

4. What animals are mentioned in the chapter? Beavers, deer, mink, fish,
muskrat, skunk, porcupine.

5. Why would these animals need the pond? For food and water (all), for
a home or protection from enemies (beaver, fish, muskrat).

Objectives: When they have completed this activity, students will be
able to name animals which live in or near a northern pond and tell how
those animals use the pond.

Materials: Large shoe box or small carton for each diorama (have each
student make one, or collaborate on a larger one for the whole class),
pictures of pond animals (cut from magazines or draw your own), stiff
paper or oaktag, paste, plain wood toothpicks or srall twigs, modelling
clay, tempera paints and brushes, aluminum foil and cotton balls
(optional).

Terms tc Know:
Diorama: a three-dimensional picture or scene
Lodge: a beaver's home, built of sticks and mud in a pond

Procedure:

1. Set the shoe box on one long side, opening toward you. The two short
sides and the bottom of the box form three "walls" of your diorama.
The two long sides become the "ground" and the "sky." See the diagram
on the next page.

2. Use tempera paints to paint the background scene on the "walls" of the

diorama. Remember that this pond is in a forested area and that
beavers have cut down some trees.
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. Paint the sky on the diorama. You may want to glue on cotton balls to
make clouds.

. Paint the ground and the pond on the diorama. You may want to use a

piece of aluminum foil to represent the water in the pond.

. Make the beavers' dam and home (lodge). Use pieces of toothpicks or

twigs for the sticks. Use modelling clay to "glue" the sticks together.
Position the dam along one side of the pond and the lodge in the center
of the pond. Use more clay to hold them in place. You may want to use
pieces of twigs stuck in clay alorig the edges of the pond to represent
the stumps of cut trees.

. Cut from magazines or draw your own pictures of the pond animals.

Cut out each animal and paste it to a piece of stiff pape., leaving a tab
of stiff paper at the bottom (see the diagram below). Position the
animals in the diorama by folding the tab underneath and gluing it to
the box; the animals will stand up. Your diorama is complete!

stiff
paper picture

)

Vi

fold back

Diorama
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Beaver's Point of View

Introduction: Paddle travelied down the brook and into a beaver pond.
The author describes all the things Paddle "sees." He is writing from
Paddle’s point of view. In the middle of the pond, an old beaver sits on top
of his lodge. What might the beaver think of Paddie? What might he think
of the other animals at the pond? How might hc “sel as he scratches
himsel® in the sun? The old beaver has a different point of view than
Paddle does. Different things are important to him.

Objectives: When they have completed this activity, students will be able
to list the six basic questions a story should answer. They will write and
illustrate a stcry which answers these basic questions.

Materials: Paper, pencil or pen, markers or crayons.

Procedure:
1. Discuss with students what they expect to find out when they read any
story. Six basic questions should be mentioned:
*WHO is the story about?
*WHAT is happening in the story?
*WHY do ihese things happen?
*WHEN is it happening?
*WHERE does the story take place?
*HOW is the problem solved? (How does the story end?)

2. Read Chapter 4, Brook and Beaver Pond. Discuss what the old beaver
sees from the top of his lodge and how the beaver might feel about
Paddie and the other animals. Try to answer the six basic questions
from the beaver's point of view as you talk about the chapter.

3. Pretend you are the old beaver and write a story about the pond from
his point of view. Remember the six questions your story should
answer.

4. Draw a picture to illustrate your story. What basic question(s) have
you answered with your drawing?

Extension Activities: Choose another animal mentioned in the chapter
and write a story from its point of view. OR write a play about the pond
and give a speaking part to each of the animals.




Forest Careers

Introduction: As Paddle floated down the river during the first Spring of
his voyage, he was caught in a log jam and carried toward a sawmill. The
logs had been piled along the river banks by loggers, or lumberjacks. The
lumberjacks cut the trees in forested areas and sent them off to the
sawmill. There are many careers related to growiny, harvesting and using
forests and trees.

Objective: When students have completed this activity, they will be able
to list and describe at least three forest-related careers.

Materialy: Forest Careers worksheet (master on page 52), pencil or
pen.

Procedure:

1. Ask students to think of jobs related to forests or trees. For each inb
named, list at least one responsibility involved in that job. {or
example, a logger cuts down trees. A list of some forest-relatar.
careers is on the following page. Did the class think of 2i! of thowias
Did you come up with any different ones?

2. Find ou: about forest-related jobs in your community ¢r state. This
information would be available from area colleges or universities,
Cooperative Extension services, Chambers of Commerce or industries.
Check your local telephone directory for phone nur-bers and addressas.
Call or write to request information about different forest carsers. If
you choose to write, use the suggestions for requesting information
and the business letter format found on page 23. Make a bulletin board
to display your information.

3. Invite a representative of one of the agencies you contacied to speak
to the class about his/her job and related careers. Before the speaker
arrives, think of questions to ask or issues you want to talk about and
encourage students to interview the speaker. Encourage the speaker to
bring informational handouts or ideas for activities to do wiih the
class that could enhance the speaker's presentaticn.

4. Complete the Forest Ca.2' "* worksheet.
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Examples of forest-related careers:

Arboretum employee--classifies and cares for woody plants including
trees; may preserve samples for display.

Botanist--studies the life cycles, growth, structure and classification
of plants.

Forester--studies the growth patterns, management and use of wooded
areas; helps decide what trees should be planted to fulfill a given need
(for lumber or to enhance wildlife habitat, for example).

Landscaper--plans where trees and other plants should be placed to
fulfill specific functions (for decoration or to attract wildlife, for
example).

Logger--cuts down irees and prepares logs for transportation to mills.

Lumberyard employee--sorts and stacks types of lumber for different
uses. '

Paper mill employee--performs any of a number of functions involved
in transforming wood chips into paper.

Park naturalist--communicates information about the growth and use of
forests and natural areas to the people who visit the park.

Research scientist--discovers new ways to use wood or wood products;
studies how trees affect the environment and how they are affected by
the environment.

Sawmill operator--processes logs into different types of jumber.

Tree farm operator--grows trees for sale, for example to landscapers
or to Christmas tree suppliers.

Tree surgeon--cares for irees; studies diseases of trees and how to cure
them; cuts down dead branches cr trees.

Truck driver--carries logs, trees and plants, or wood products from one
place to another.

Wood products marketer--chooses and sells things made from wood to

businesses and the general public (paper or furniture, for example).
51
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Name:

Forest Careers

Read the job descriptions listed below. Then choose the career name that
best applies to the description and write the letter of the career name in
the space provided.

Designs a display *o explain how wooded areas in a park are used
by people and animals.

Decides what trees should be planted to provide the best supply of
lumber for building materials.

Cuts down trees in wooded areas and prepares logs for
transportation to sawmills.

Cuts logs into lumber for different uses.

Selects trees and shrubs to plant near a house to attract birds to
the area.

Processes wood chips into newsprint for a newspaper publisher.

Studies diseases of trees and cuts down dead branches.

A. Forester
3. Logger

C. Landscaper

D. Naturalist

E. Paper mill employee
F

. Scrvmill operator

G. Trez surgeon
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Answer Key -- Forest Careers

Read the job descriptions listed below. Then choose the career name that
best applies to the description and write the letter of the career name in
the space provided.

D Designs a display to explain how wooded areas in a park are used
by people and animals.

lumber for building materials.

B Cuts down trees in wooded areas and prepares iogs for
transportation to sawmills.

E Cuts logs into lumber for different uses.

_C  Selects trees and shrubs to plant near a house to attract birds to
the area.

A Decides what trees should be planted to provide the best supply of
—E  Processes wood chips into newsprint for a newspaper publisher.

G Studies diseases of trees and cuts down dead branches.

A. Forester

B. Logger

C. Landscaper

D. Naturalist

E. Paper mill employee
F. Sawmill eperator

G. Tree surgeon




Uses of Trees

Introduction: A lumberjack saved Paddle from the saw at the sawmill.
But the log that had carried Paddle went on through the sawmill and was
made into lumber. Many other products come from trees as well.

Objectives: When students have completed this activity, they will be
able to list at least five products that they use in their daily lives which
come from trees. They will be able to give examples of at least three
different categories of products from trees.

Materials: Uses of Trees list (master on page 55).

Procedure:

1. Ask students to think of as many products from trees as they can.
Products from trees include all kinds of wood products, paper and food
items, among other things. How do students use these products in
their daily lives?

2. How did American Indians use trees? The Chippewa were expert at
building canoes from birchbark (build your own model birchbark canoe
using the directions in this guide). They also made baskets and built
homes from wood and bark. Dyes from bark, roots and fruits were
used to color clothing and crafts. Trees provided food as well.

3. Study the Uses of Trees iist. How many of the uses shown here did
you think of? Did you think of any that are not on this list? What
uses seem unusual to you?

4. Make a bulletin board or set up a display table to illustrate diiferent
uses of trees. Have students bring in examples or pictures of products
from trees. Draw pictures showing products from trees and how
people use them. Make labels for different products and/or different
categories of products (building materials, furniture, food, etc.).

5. Play an alphabet game with products from trees. Try to think of
products that begin with each leiter of the alphabet (A for apple, B for
boat, C for charcoal, etc.). How many of these are represented on your
bulletin board or display table? You may want to consult an
encyclopedia for more information about the uses of trees.
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USES OF TREES

WOQD PRODUCTS
Airplanes Plywood
Barrels Railroad ties
Baseball bats
Baskets Sawmill wastes:
Boats Bedding for animals
Bowling pins Fuel (wood alcohol)
Boxes Insulation board
Bridges Packing materials

Building materials
Cabinets
Caskets

Charcoal:
Explosives
Filters
Fuel

Crates

Doors
Fenceposts
Flooring
Foundations
Furniture
Matches
Mine timbers
Musical instruments
Paneling
Pencils

Particle board
Pulp chips

Shingles

Signs

Telephone poles
Tongue depressors
Toothpicks

Toys

Veneer

Window frames

Wood pulp:

Acetate
Cardboard
Cellophane

Paper
Photographic film
Plastics

Rayon (fabric)
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QTHER FOREST PRODUCTS

Bark:
Adhesives
Cork
Dyes
Fuel
Soil mulch
Tannic acid

Fruit:

Appies
Beechnuts
Black walnuts
Blueberries
Cranberries
Hickery nuts
Oranges
Pecans

Pine nuts

Gum:
Pine oil
Rosin
Turpentine
Vernish

l.eaves:
Cedar oil
Holly
Wreaths

Sap:
Maple sugar
Maple syrup




Logs to Lumber

Introduction: How does a log become lumber? Read Chapter 7, Padd!e
Meets a Friend. Look at the diagram of the sawmill at the top of that page.
The boom keeps other logs together in the water until they are pushed
onto the bull-chain. Then the logs are carried through the saws and cut
into boards. Finished lumber and the leftover sawdust are shipped to
lumberyards or factories to be made into other products.

Objective: When students have completed this activity, tiey will be able
to name and define terms related to sawmills and lumber.

Materials: Sawmill Terms Crossword Puzzle (master on page 57),
pencil or pen.

Terms to Know:

boom--barrier or fence made of logs attached end-to-end to keep loose
logs together in the water

buli-chain--chain with spikes that carries logs through the runway

carriage--moving platform that supports and shifts logs in the sawmill

chute--tube or trough where waste materials are dropped

lath--narrow strip of wood

logs--trunks of trees that have been cut down and had their branches
removed

lumber--logs that have been sawed into boards

plane--to make smooth or level

runway--channel in which logs move

season--to age wood to improve its durability

slab--flat, broad, thick pi.ce of wood

tram--open railway car

Procedure:
1. Study Holling's diagram of a sawmill. Find the vocabulary words on
the diagram. Can you figure out what each is by looking at this
picture?

2. Complete the Sawmill Terms Crossword Puzzle. All the words
used are found in Chapter 7.

3. Why do you think the sawmill in the story is close to water? What
other ways are there to carry logs to sawmills or to carry lumber
from sawmills? Discuss what things you would need to run a
successful sawmill.
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SAWMILL TERMS CROSSWORD PUZZLE
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ACROSS CLUES DOWN CLUES
3. Flat, broad, thick piece of wood 1. Barrier or fence of connected
8. Logs sawed into boards logs
7. Narrow strip of wood 2. Stacked
8. Moving platform that supports 3. Cutting tool
or shifts wood 4. Spiked chain used to move logs
9. Made smooth or level in the runway (hyphenated
11. Aging wood to improve its word)
durability 5. Trough down which wastes are
dropped

12. Opwzn railway car
7. Tree trunks from which the
branches have been removed

10. Factory where logs are sawed

13. Channel or track in which logs
move
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12. Open railway car .
7. Tree trunks from which the

branches heve been removed
10. Factory where logs are sawet

13. Channel or track in which logs
move

Answer Key -- SAWMILL TERMS CROSSWORD PUZZLE
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ACROSS CLUES DOWN CLUES

3. Flat, broad, thick piece of wood 1. Barrier or fence of connected

6. Logs sawed into boards logs

7. Narrow strip of wood 2. Stacked

8. Moving platform that supports 3. Cutting tool
or shifts wood 4. Spiked chain used to move logs

9. Made smooth or level in the runway (hyphenated

11. Aging wood to improve its word) . ‘
durability S. '(Ij'roughddown which wastes arz

roppe
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How Waves Move
Adapted from OEAGLS EP-27, Waves on the Great Lakes

Introduction: As Paddle travelled through the Great Lakes, he was
constantly moving through the water. He rode forward on currenis, was
pushed backward by wind, and bobbed up and down on the waves. This
activity will help you find out how objects move in water waves.

Objectives: When students have compieted this activity, they will be
able to identify the parts of a wave and to describe the motion of an
object in a wave.

Materials: Length of rope (at least three meters), masking or duct tape,
Parts of a Wave diagram and How Waves Move worksheet (masters on
pages 60-61).

Terms to Know:

crest--the highest point on a wave

trough (pronounced troff)--the lowest point on a wave

wave height--the vertical (up and down) distance between the crest
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