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Background and Lesson Logistics

BACKGROUND

Many people, including a large portion of those who live close 
to the Great Lakes, do not a have a basic understanding of the 
individual characteristics of and the differences between the lakes. 
Since it is difficult to understand many of the Great Lakes issues, 
such as global climate change, pollution, and water use without 
a basic understanding of the lakes, this activity is designed to 
help visualize the differences in volume, shoreline length, human 
population distribution, and fish populations of the Great Lakes.

This lesson can be easily adapted for 
nonformal education settings. Nonformal 
educators will want to focus on the 
“Explain” portion of the lesson where 
learners construct the lakes with string. 

LESSON LOGISTICS

Lesson Summary: In this activity, 
learners will construct the five Great 
Lakes from string and use paper 
“water” and “fish” to show comparisons 
between the lakes. After completing 
this activity, students will be able to:

Lesson Objectives: Compare and 
contrast the differences between 
the Great Lakes in water volumes, 
length of shoreline, human population 
distribution, and the amount of fish 
harvested from each lake.

Subject/Grade Levels: Geography

As written this activity is appropriate  
for students in grades 4 to 8, but can 
easily be adapted for high school 
students and adult learners.

Materials: Students will need a large working surface preferably on the ground so that 
all can gather around the lakes.

• 1 small area per group

• Five strings, each tied into a circle,
in the following lengths: 3.8 m, 3.0 m,
1.6 m, 0.9 m, 0.7 m. Add a piece of
masking tape on each string with
the length noted on it.
(1 set per base group)

• Lake labels (1 set per base group)

• Five lake population papers
(1 set per base group)

• Pen or Pencil
(1 per base group)

• 100 blue squares to represent water
(1 set per base group)

• 100 fish papers
(1 set per base group)

• Map of the Great Lakes
(1 for each expert group)

• Copy of Great Lakes Data
(1 for the teacher)

• Great Lakes System Profile Map
(1 for each expert group)

• Student Activity Sheet
(1 per student)

• Student Exit Ticket
(1 per student)

• Additional brightly colored
string
(Optional)

Templates for materials are found at the 
end of the lesson instructions.

ALIGNMENT
National Geography Standards:  
#3: How to analyze the spatial organization of people, places and 
environments on Earth’s surface (grades 4, 8)

Great Lakes Literacy Principles:  
#1a,b,d: The Great Lakes, bodies of fresh water with many features, 
are connected to each other and to the world ocean. #6b: The Great 
Lakes and humans in their watersheds are inextricably interconnected.
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Lesson Plan
ACTIVITY SETUP
Prior to the activity, prepare bags for base groups that contain the five labeled strings, lake name cards and lake population papers, as 
well as 100 blue water squares and 100 fish squares. The template sheets have 25 water drops and 50 fish per page.

These notes should help with interpreting the Great Lakes Data chart and with setting up the activity.

• Shoreline: In order to make strings that depict the relative lengths of shoreline of the Great Lakes, use the relative length data 
in the shoreline section. Any unit of measurement may be used as long as it is used consistently. The measurement units will 
depend on the amount of space available for the lesson. For instance, if the lesson will be taught outdoors, a large unit of 
measurement may be used, such as meters. In this case, the Lake Superior string would be 3.0 meters long. To stay organized, 
label each string with a small piece of tape with the relative length number on it.

• Water Volume: The 100 blue squares represent all of the water in the Great Lakes combined. To find how 100 squares should  
be distributed, look at the relative volume data in the volume category. It lists 54 for Lake Superior; this mean that 54 of the 
squares should be in the Lakes Superior string model (over half of all the water in the Great Lakes is in Lake Superior).

• Human Population: The total population data figures in the population section are rounded off to the nearest million. The 
students attempt to guess the numbers in this category. It is interesting to realize that Lake Superior has only approximately  
0.6 million people living in its watershed. This is less than 2% of the total population of the Great Lakes watershed.

• Commercial Fishing Harvest: The row labeled “relative amount of fish harvested” in the fishing section indicates the number of 
pounds of fish that would come from each lake if the total number of pounds from all the lakes was 100. As they did with water 
volume, students should distribute the 100 fish squares amongst the lakes.

ENGAGE
This lesson, as a whole, can be 
used as an engagement activity 
for an entire unit on Great Lakes 
science or geography. However, the 
following questions might be asked to 
specifically introduce this lesson:

• Do you know the names of the  
five Great Lakes?

• Have you ever visited a  
Great Lake?

• What Great Lake would you 
consider “your” lake?

• What major cities are along the 
shores of the Great Lakes?

• Why do people visit the  
Great Lakes?

EXPLORE
This lesson begins with a teaching strategy called a jigsaw. In a jigsaw, students are 
first assigned an EXPERT group (large group) and then reorganized into different BASE 
groups (smaller group) that will contain at least one member from every expert group. 

1. Divide the class into five EXPERT groups. Assign each EXPERT group a lake 
to research and answer background questions; these students will be the 
experts on their assigned lake.

 NOTE: At the end of the lesson a “Great Lakes Data” chart is provided for the educator 
to use while facilitating learning during BASE group time. As an option for younger 
learners who may struggle with online research, “Student Data Cards” are provided 
for students to use during EXPERT group time.

Lake Expert Groups

Erie Huron Michigan             Ontario Superior

Card Matching Groups
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EXPLAIN

2. Reorganize students so that each BASE group contains at least one expert on each lake.  These new groups should have
at least five students in them. Students should have their completed worksheets with them.

3. Provide each group with a bag containing the five measured strings, lake names, 100 fish squares, 100 water squares and five 
strips of paper for lake populations.

4. Facilitate the activity by having students demonstrate their hypotheses about the shoreline length, volume, human populations 
and commercial fishing harvest in each lake. Here is a possible script:

• Shoreline: Arrange the five strings to form a model of the outline of the Great Lakes. Add in your lake name cards once 
the strings are assembled.

• Volume: Distribute 100 squares of blue paper among the lakes to represent all of the water contained in the lakes. For 
example, if your group thinks that the water is divided equally among the lakes, then put 20 blue squares into each lake.

• Commercial Fishing Harvest: Distribute 100 fish squares among the lakes to represent the amount of fish harvested from 
each lake for human food. If your group thinks, for example, that the same amount of fish is harvested from each lake, then 
put 20 fish squares into each lake.

• Human Population: The total population of people living in the Great Lakes watershed is approximately 35.7 million. Divide 
that number among the Great Lakes. For example, if your group thinks that about half of the people in the Great Lakes live in 
the Lake Superior watershed, then write 18 million on the strip of paper labeled Lake Superior Population.
NOTE: The goal is not necessarily to get the number correct, but to have students start thinking about where people are located around the 
lakes. Instead of writing actual numbers on the strips of paper, the lakes could be ranked from 1 to 5 for highest population to lowest population.

• Optional Addition to the Map: For more advanced learners, provide a long brightly colored string that can be added to the 
map to represent the US-Canadian border. 

5. After base groups have assembled the “lakes,” have students share their hypotheses and then reveal the answers from Great 
Lakes Data.

EXTEND
Students answer geography questions after completing the class activity. Some questions will require the use of a map of the Great Lakes 
basin such as the one provided here.

Answers to Student Worksheet

1. Erie, Ontario, Huron, Michigan, Superior

2. From Lake Superior, a water droplet may 
or may not travel through Lake Michigan,
but will move through Lake Huron, 
then Lake Erie and Lake Ontario before 
entering the St. Lawrence Seaway on a 
journey to the Atlantic Ocean.

3. Lake Superior

4. Illinois, Indiana, Michigan, Minnesota, 
New York, Ohio, Pennsylvania, Wisconsin

5. Lakes Erie, Huron, Ontario and Superior

6. St. Mary’s River

7. St. Clair River and Detroit River

8. No

9. Lake Ontario

10. St. Lawrence Seaway;
to the Atlantic Ocean

11. Lake Huron

12. Lake Erie

13. 64 m or 210 ft

14. Deeper by 15 meters

15. Niagara Falls

16. a. between Lakes Huron and Erie
b. Lake Erie
c. Lake Michigan
d. Lake Ontario

17a. St. Lawrence Seaway

17b. Niagara River

17c. Detroit River

17d. Lake St. Clair

17e. St. Clair River

17f. St. Mary’s River

17g. Straights of Mackinac

17h. Lake Erie

17i. Lake Huron

17j. Lake Ontario

17k. Lake Michigan

17l. Lake Superior

17m. Lake Erie

17n. Lake Michigan

17o. Lake Superior

17p. Lake Huron

17q. Lake Erie

17r. Lake Ontario

17s. Lakes Michigan and Huron

17t. Answers will vary
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Alternatively, search for additional sets of data about the Great Lakes such as average depth, fish populations, average water retention 
time, level of pollution, etc. to use with learners in the same manner as the topics addressed here.

How big is a crowd? is a lesson that can be done as an extension of this one. Students again create the lakes from string, but  
this time, investigate the relationships between area, population, fish production and pollution. This lesson can be found at  
https://www.cgll.org.

EVALUATE
Have students rank the Great Lakes according to various characteristics.  A half-sheet ranking table that can be used in a variety of ways (as 
an exit ticket, as a mini-quiz, or as an engagement activity used the day following the lesson) to formatively assess students is provided.

Other sample evaluation questions include:

• What was the most surprising thing you learned from this activity? Why? [Students may find the amount of fish taken and the 
amount of people living on Lake Erie surprising because of the lake’s relatively small size. Likewise, students may be surprised at 
the large volume of water contained in Lake Superior.]

• Which guesses were not close to the correct answers? What reasoning led your group to the wrong decisions?  
[Answers will vary.]

• Why do so many people live around Lake Erie? [There are several reasons. One is that Lake Erie has a somewhat milder climate. 
Additionally early trade routes were along its shores and large population centers developed early in America’s history.]

• Why don’t the length of coastline and the amount of water correspond? [The depths of the lakes are very different.]

ADDITIONAL RESOURCES
 A variety of resources about the Great Lakes can be found at https://www.cgll.org.

The US EPA’s “The Great Lakes” is an up-to-date, digital resource for Great Lakes facts and figures. It can be accessed at  
https://www.epa.gov/greatlakes/great-lakes-facts-and-figures.

REFERENCES
NOAA National Marine Ecosystem Status
https://ecowatch.noaa.gov/index.php/home

Great Lakes Fast Facts. Michigan Sea Grant College Program.
https://www.michiganseagrant.org/topics/great-lakes-fast-facts

The Life of the Lakes, Michigan Sea Grant and Michigan State University (Fourth edition, 2019).
https://www.miseagrant.com/Life_of_the_Lakes_p/michu-19-501.htm

https://www.cgll.org
https://www.epa.gov/greatlakes/great-lakes-facts-and-figures
https://ecowatch.noaa.gov/index.php/home
https://www.michiganseagrant.org/topics/great-lakes-fast-facts
https://www.miseagrant.com/Life_of_the_Lakes_p/michu-19-501.htm
https://www.cgll.org
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 SUPERIOR MICHIGAN HURON ERIE ONTARIO Total**

Shoreline 
(including 
islands)

 
Miles

Relative length

Volume*

Human  
Population in 
Watershed

Annual 
Commercial 

Fishing  
Harvest

 2,726 1,640 3,830 871 712 10,210

 3.0 1.6 3.8 0.9 0.7 10

 2,900 1,180 849 116 393 5,438

 12,100 4,918 3,538 484 1,640 22,680

 53 22 16 2 7 100

Cubic Miles

Cubic Kilometers

Relative volume

 607,121 12,000,000  3,000,000 12,000,000 8,150,895 35,758,016

 0.6 12.0 3.0 12.0 8.1 35.7

U.S. & Canada 
2024

Approximate 
population to the 

nearest million

 3,216,623 3,738,142 2,021,941 5,669,670 47,395 14,693,771

 646,105 0 2,187,056 23,255,006 366,060 26,454,227

 3,862,728 3,738,142 4,208,997 28,924,676 413,455 41,147,996

 10 9 10 70 1 100

 83 136 117 129 119

U.S. (pounds)

Canada (pounds)

Total

Relative  
Amount of Fish 

Harvested

Number of  
Fish Species

Great Lakes Data
EDUCATOR CHART

*Measure at Low Water Datum.
**Note: The total shoreline is greater than the sum of the lakes because connecting channels are included.

Updated from the activity in ES-EAGLS Land & Water Interactions in the Great Lakes- “How well do you know the Great Lakes?”© The Ohio State University, 1996.  
Updated in 2014 and again in 2024.
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Great Lakes Data

Updated from the activity in ES-EAGLS Land & Water Interactions in the Great Lakes- “How well do you know the Great Lakes?”© The Ohio State University, 1996.  
Updated in 2014 and again in 2024.

*Measure at Low Water Datum.
**Note: The total shoreline is greater than the sum of the lakes because connecting channels are included.

LAKE SUPERIOR

Length

Shoreline with islands .......................................2,726 miles

Relative length .................................................................... 3.0

Volume*

Cubic miles ......................................................................2,900

Cubic kilometers ......................................................... 12,100

Relative volume .................................................................... 53

Human Population in Watershed

United States and Canada (2024) ......................607,121

Approximate population to  
the nearest million .............................................................. 0.6

Annual Commercial Fishing Harvest

United States ......................................... 3,216,623 pounds

Canada .........................................................646,105 pounds

Total .......................................................... 3,862,728 pounds

Relative amount of fish harvested ................................. 10

Number of fish species ...................................................... 83

LAKE MICHIGAN

Length

Shoreline with islands .......................................1,640 miles

Relative length .................................................................... 1.6

Volume*

Cubic miles ......................................................................1,180

Cubic kilometers ............................................................4,918

Relative volume .................................................................... 22

Human Population in Watershed

United States and Canada (2024) ............... 12,000,000

Approximate population to  
the nearest million ............................................................... 12

Annual Commercial Fishing Harvest

United States ......................................... 3,738,142 pounds

Canada .......................................................................0 pounds

Total .......................................................... 3,738,142 pounds

Relative amount of fish harvested ....................................9

Number of fish species ....................................................136

STUDENT DATA CARDS
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Great Lakes Data (continued)
STUDENT DATA CARDS

LAKE HURON

Length

Shoreline with islands .......................................3,830 miles

Relative length .................................................................... 3.8

Volume*

Cubic miles ......................................................................... 849

Cubic kilometers ............................................................3,538

Relative volume .................................................................... 16

Human Population in Watershed

United States and Canada (2024) ..................3,000,000

Approximate population to  
the nearest million .............................................................. 3.0

Annual Commercial Fishing Harvest

United States ......................................... 2,021,941 pounds

Canada ..................................................... 2,187,056 pounds

Total .......................................................... 4,208,997 pounds

Relative amount of fish harvested ................................. 10

Number of fish species ................................................... 117

LAKE ERIE

Length

Shoreline with islands .......................................... 871 miles

Relative length .................................................................... 0.9

Volume*

Cubic miles ..........................................................................116

Cubic kilometers ............................................................... 483

Relative volume .......................................................................2

Human Population in Watershed

United States and Canada (2024) ............... 12,000,000

Approximate population to  
the nearest million ........................................................... 12.0

Annual Commercial Fishing Harvest

United States ......................................... 5,669,670 pounds

Canada ...................................................23,255,006 pounds

Total ........................................................28,924,676 pounds

Relative amount of fish harvested ................................. 70

Number of fish species ................................................... 129

*Measure at Low Water Datum.
**Note: The total shoreline is greater than the sum of the lakes because connecting channels are included.

Updated from the activity in ES-EAGLS Land & Water Interactions in the Great Lakes- “How well do you know the Great Lakes?”© The Ohio State University, 1996.  
Updated in 2014 and again in 2024.
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Great Lakes Data (continued)
STUDENT DATA CARDS

LAKE ONTARIO

Length

Shoreline with islands .......................................... 712 miles

Relative length .................................................................... 0.7

Volume*

Cubic miles ......................................................................... 393

Cubic kilometers ............................................................1,640

Relative volume .......................................................................7

Human Population in Watershed

United States and Canada (2024) ..................8,150,895

Approximate population to  
the nearest million .............................................................. 8.1

Annual Commercial Fishing Harvest

United States ................................................47,395 pounds

Canada .........................................................366,060 pounds

Total ..............................................................413,455 pounds

Relative amount of fish harvested ....................................1

Number of fish species ................................................... 119

TOTAL FOR ALL GREAT LAKES COMBINED**

Length

Shoreline with islands ....................................10,210 miles

Relative length ..................................................................... 10

Volume*

Cubic miles ......................................................................5,438

Cubic kilometers ......................................................... 22,680

Relative volume ................................................................. 100

Human Population in Watershed

United States and Canada (2024) ............... 35,578,016

Approximate population to  
the nearest million ........................................................... 35.7

Annual Commercial Fishing Harvest

United States .......................................14,693,771 pounds

Canada ...................................................26,454,227 pounds

Total ........................................................41,147,998 pounds

Relative amount of fish harvested .............................. 100

*Measure at Low Water Datum.
**Note: The total shoreline is greater than the sum of the lakes because connecting channels are included.

Updated from the activity in ES-EAGLS Land & Water Interactions in the Great Lakes- “How well do you know the Great Lakes?”© The Ohio State University, 1996.  
Updated in 2014 and again in 2024.
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Name ___________________________________________

Student Activity:
How well do you know the Great Lakes?

EXPERT GROUP QUESTIONS
Use these questions to guide your research on your Great Lake. Some internet sites you might search include:

The Center for Great Lakes Literacy:  https://www.cgll.org

Great Lakes Facts and Figures:  https://www.epa.gov/greatlakes/great-lakes-facts-and-figures

Great Lakes fast facts:  https://www.michiganseagrant.org/topics/great-lakes-fast-facts

1.  What Great Lake are you researching?

2.  Where is your lake in relation to the other four Great Lakes?

3.  What state or states does your lake touch?

4.  What waterways connect your lake to other lakes or an ocean?

5.  What countries does your lake touch?

6.  What are the major cities on your lake?

7.  What is the surface area of your lake?

8.  What is the length of the shoreline of your lake?

9.  How deep is your lake?

10.  At what elevation is your lake?

11.  How much water is in your lake (volume)?

12.  What kind of fish can be found in your lake?
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BASE GROUP QUESTIONS

1. Write the names of the five Great Lakes in order from smallest volume to largest volume. ______________________________________

 ______________________________________________________________________________________ ____________________________________

2. Describe a path that a drop of water might take to reach the Atlantic Ocean. __________________________________________________

 __________________________________________________________________ ________________________________________________________

3. What lake does Minnesota touch? __________________________________________________________________________________________

4. Circle the names of the Great Lakes states.

  New York  Michigan Illinois Pennsylvania

  New Mexico Maryland Oklahoma Ohio

  California  Indiana Texas Washington

  Minnesota Iowa Florida Wisconsin

5. What lakes touch both Canada and the United States? ______________________________________________________________________

6. What river is between Lake Superior and Lake Huron? ______________________________________________________________________

7. What rivers are between Lake Huron and Lake Erie? ________________________________________________________________________

8. Is Lake St. Clair a Great Lake? ______________________________________________________________________________________________

9. To what lake is the Georgian Bay attached? _________________________________________________________________________________

10.  What river leaves Lake Ontario?  Where does it go? _________________________________________________________________________

11.  What lake has the shortest shoreline? ______________________________________________________________________________________

12.  What lake is the shallowest lake?  __________________________________________________________________________________________

13.  What is the maximum depth of Lake Erie? __________________________________________________________________________________

14. Is Lake Ontario deeper or shallower than Lake Huron? _______________________________________________________________________

15.  What is the waterfall that connects Lake Erie and Lake Ontario? ______________________________________________________________

16.  For each city, write down the lake that it is closest to:

 a. Detroit _________________________________________________ c. Milwaukee ______________________________________________

 b. Cleveland _______________________________________________ d. Rochester _______________________________________________ 
 

Name ___________________________________________
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Name ___________________________________________

BASE GROUP QUESTIONS (CONT’D.)

17. Identify the Great Lake or other natural feature.

 a. I am the link between Lake Ontario and the Atlantic Ocean. _______________________________________________________________

 b. I am a river between Lake Erie and Lake Ontario. __________________________________________________________________________

 c. I am the most downstream link between Lakes Huron and Erie. ___________________________________________________________

 d. I am the body of water between Lakes Huron and Erie. ____________________________________________________________________

 e. I am the most upstream link between Lake Huron and Lake Erie. __________________________________________________________

 f. I am the river between Lake Superior and Lake Huron. ____________________________________________________________________

 g. I am the straits between Lake Michigan and Lake Huron. __________________________________________________________________

 h. I am the shallowest lake. __________________________________________________________________________________________________

 i. I am the lake with the longest shoreline. ___________________________________________________________________________________

 j. I am the lake with the smallest surface area. ______________________________________________________________________________

 k. I am the only lake entirely in the US. _______________________________________________________________________________________

 l. I am the deepest lake. ____________________________________________________________________________________________________

 m. I am the warmest lake. ____________________________________________________________________________________________________

 n. I am the lake with the largest population around it. ________________________________________________________________________

 o. I am the lake with the most water in it. ____________________________________________________________________________________

 p. I am the lake that contains Manitoulin Island. ______________________________________________________________________________

 q. I am the lake emptied by the Niagara Falls. ________________________________________________________________________________

 r. I am the lake at the lowest elevation. ______________________________________________________________________________________

 s. We are the lakes at the same elevation. ___________________________________________________________________________________

 t. I am the lake to which your school is closest. ______________________________________________________________________________
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Name ___________________________________________RANK THE GREAT LAKES

KEY: 1 = most/largest      5 = least/smallest

 ERIE HURON MICHIGAN ONTARIO SUPERIOR

The western most lake to the  
eastern most lake

The deepest lake to the  
shallowest lake

The lake with the longest shoreline  
to the lake with the shortest shoreline

The lake with the largest volume of water to 
the lake with the smallest volume of water

The lake with the largest population living in 
its watershed to the lake with the smallest 
population living in its watershed

The lake that sustains the largest commercial 
fish harvest to the lake with the smallest 
commercial fish harvest

Name ___________________________________________RANK THE GREAT LAKES

KEY: 1 = most/largest      5 = least/smallest

 ERIE HURON MICHIGAN ONTARIO SUPERIOR

The western most lake to the  
eastern most lake

The deepest lake to the  
shallowest lake

The lake with the longest shoreline  
to the lake with the shortest shoreline

The lake with the largest volume of water to 
the lake with the smallest volume of water

The lake with the largest population living in 
its watershed to the lake with the smallest 
population living in its watershed

The lake that sustains the largest commercial 
fish harvest to the lake with the smallest 
commercial fish harvest



Learn more at
stonelab.osu.edu

OHIO STATE’S ISLAND CAMPUS ON LAKE ERIE

352 W. Dodridge St. 
Columbus, OH 43202
614-292-8949 Office 
614-292-4364 Fax
ohioseagrant.osu.edu

OHIO SEA GRANT COLLEGE PROGRAM

OHSU-EP-1586

Ohio Sea Grant, based at The Ohio State University, is one of 34 state programs in 
the National Sea Grant College Program of the National Oceanic and Atmospheric 
Administration (NOAA), Department of Commerce. The program is supported by 
NOAA, The Ohio State University, OSU Extension, the Ohio Department of Higher 
Education and donations and endowments. 

This lesson has been reviewed 
for content and accessibility 
by the Center for Great Lakes 
Literacy. 

Questions can be directed 
to Angela Greene at 
greene.792@osu.edu.

http://stonelab.osu.edu

	Structure Bookmarks



