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Lesson 7.3
LOBSTER ROLL!*

Objective: Students will collect data by playing a game that illustrates the delicate
ecological balance between fishing, fishing regulations and fish populations. They will
graph and analyze the data, and will be able to explain how economic decisions can affect
the environment

Materials:
• Sheet 7.3 A: Copies of Game Rules for students
• Sheets 7.3B – 7.3D: Sample Spreadsheets depicting regulated and unregulated rounds
• Sheet 7.3E: Team Spreadsheets, one copy per round, per student
• Sheet 7.3F: Class Spreadsheets, one copy per round, per student, one copy onto a

transparency
• Charts 7.3A – 7.3B: Sample Graphs depicting regulated and unregulated rounds
• Calculators for each team
• Pencils with erasers
• 4 sets of dice
• A large supply of pennies, paper clips, erasers, or some other item. Elect one

item—pennies, for example—to stand for lobster traps. One penny should be
equivalent to 100 traps. Have another item stand for boats. As students buy boats
and traps, use these items to help them keep track of how many they have (like
hotels in Monopoly).

•  Overhead projector
• Graph paper, rulers

Timing: Three to four class periods

Background Information:
If you want to demonstrate dramatically the way human economic decisions can

affect the environment, play this game with your students. It is a model that simulates the
impact that the lobster fishery can have on the lobster population. Students act as teams
of lobster fishermen, and make economic decisions about the intensity of their fishing.
Meanwhile, as they fish, they keep track of the lobster population. They fish one round in
an unregulated system, and another in a regulated system that limits the number of days
people may fish. When they have finished the game, you have an opportunity to discuss
how unregulated fishing can harm a fish population, though it may be better in the short
term for people’s pocketbooks. Regulated fishing, on the other hand, can be riskier
economically, but it helps ensure the health of a fish population, which is important if the
fishery is to remain an important force in the economy.

Please note: the rules and figures represented in the game do not necessarily
correspond with reality. The prices set on traps, boats, maintenance costs, as well as the
method of regulating the fishery, and other items, may differ greatly from how things
truly are. The point of the game is not to focus on the specific figures, but to look at the
larger trends. Encourage students to ask questions that analyze the data: how is the
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lobster population affected when there are more traps in the ocean? How are people
affected when fishing is regulated? These are the important questions.

This is a complex game to explain on paper, but once you begin to play it, the many
rules should become clear. Play it once outside of the classroom—with family or
friends—before you teach it to your students, to make sure all the rules are clear to you.
The game and its rules are designed for high school grades, but middle school students
could easily play an adapted version.

Procedure:

1. Break the class into four teams. Each team represents a fleet of lobster boats. Each
team starts out with 1 boat, 200 traps, and $5,000. Tell students to mark the beginning
number of boats and cash on their Team Spreadsheets in the appropriate columns.
Use the Sample Spreadsheets as models.

2. Put the transparency of the Class Spreadsheet up on an overhead projector. During the
game, you will be keeping track of the class data on this sheet. Students should also
keep the same records on their own Class Spreadsheets. They will need to use the
data later when they graph the results.

3. Give each team two dice. Explain to them that the first round of the game will not be
regulated. Each team will be fishing for 150 days. Remind students that the rules,
prices, costs, and other items represented in the game do not necessarily reflect what
they are in real life. For example, there are many more than 1,000,000 lobsters in the
Gulf of Maine, but for the purposes of the game, that is the figure they are starting out
with. Also, lobster fishermen generally do not fish in “teams;” again, this is only for
the purpose of the game. The important thing is that they look at the larger trends in
the data they will be gathering.

4. Explain the game rules to the students. Play a practice round to clarify the rules.
Begin by having each team roll to determine their team’s rate of success. See the
Game Rules for details.

5. Continue to follow the steps outlined in detail in the Game Rules. Students should
continue to keep track of their results, while you keep track of the lobster population
on the Class Spreadsheet on the overhead.

6. After several years in an unregulated round of the game, you will begin to notice that
the lobster population is declining. Once the population figure reaches zero, or
becomes negative, stop the game immediately: there are no more lobsters in the
ocean! Use this time to discuss with students why they think the population declined
so sharply. Ask them to analyze their behavior as fishermen. Use questions like the
following:

• As they were fishing, were they thinking about the health of the lobster population at
all? Were they focused mainly on making a profit?

• How did their fishing behavior affect the lobster population?
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• What do they think might happen if there were no fishermen? Would the lobster
population grow exponentially? Or would another predator keep it under control?

• What happens to a predator (fishermen in this case) when the population of its prey
declines?

7. Now, play a round of the game in a regulated system. Use the formula in the Game
Rules to determine how many days teams can fish each year. The number of days
allowed will change each year, based on the lobster population and number of traps in
use. See the Game Rules for details.

8. Again, play several years of the game, keeping track of the population as you go. It
should stay relatively stable, or even increase. After seven or eight years, stop the
round, and ask students to analyze the data they’ve collected. What happened this
time around? Did the regulations frustrate them? Did they have a harder time making
money? Did anyone go out of business? What was the impact of their behavior on the
lobster population? Even if it was harder to make money, did they think they could
have survived on what they were making? Which system did they like better?

9. You may wish to play with the model in order to get different results. Some
suggestions:

• Change the base rate of population growth (raise or lower the value of r). This will
alter how the lobster population reproduces each year.

• Change the prices on boats and/or traps, or the yearly maintenance costs for these
items. Notice how this affects profits, and then how profits affect fishing behavior.

• Change the way the fishing season is regulated. Notice how this affects the lobster
population.

10. After you have played a few rounds of the game, and collected your data, have
students analyze the data more formally by graphing the results. Use the sample graphs as
models for your students to follow. Have them work individually or in pairs.

11. When students have completed their graphs, lead a discussion about the data and the
game. Ask some of the following questions:
• What did this game teach you about what it might be like to be a fisherman?
• Why is it important to regulate fishing?
• Do you have alternative suggestions for how fishing should be regulated? What are

they? Why might they work better than the regulation method in the game?
• If you made any changes in the game rules, how did they change the results?
• How does the game illustrate how human economic decisions affect the environment?
• This game is only a simulation of what happens in the real world. How accurate is it?

What factors does the game leave out? How might a fisherman criticize this game?
How might a biologist criticize this game?

12. Have students write a 1-2 page analysis to accompany their graphs. In their analysis,
they should explain each graph, discuss why they believe the lobster population acted as
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it did in each round of the game, and discuss why resource management is important to
Maine’s economy.

Evaluation: Grade students based on the accuracy of their graphs, and the thoroughness
of their analysis. Students may include their written analysis in their Unit Portfolios, if
they choose.

Follow-up Activities:
• Research the ways the lobster fishery is regulated in Maine.
• Invite a lobster fisherman to come speak to the class, to discuss management of the

lobster fishery.
• Learn about other fisheries and/or resources in Maine that are affected by human

impact. Create another version of the game for hunting, tourism, or forestry.
• Read and discuss “The Tragedy of the Commons,” by Garrett Hardin. It is one of the

seminal works on how regulation (or the lack thereof) influences human impact on
the environment. You may find it in Science, Vol. 163, No. 13, p. 1243-1248.

• For an opposing opinion, have students read sections of Julian Simon’s The Ultimate
Resource. Though not specifically about fisheries, Simon discusses how unregulated
resource use can be better for both the economy and the environment.

*This lesson is based on a game created by Adam Davis for his Marine Biology class at
Northshore High School, Seacliff, New York. It has also been used on Maine Public
Broadcasting’s web site “Home: The Story of Maine.” It is reprinted here with
permission.

Alignment with the Maine Learning Results:

Grade Level: 9th-dipl.
Content Area: Mathematics: DATA
Standard: Data Analysis

Performance Indicator B3: Students understand and know how to describe
distributions and find and use descriptive statistics for a set of data.

Grade Level: 9th-dipl.
Content Area: Mathematics: ALGEBRA
Standard: Functions and Relations

Performance Indicator D4: Students understand and interpret the characteristics of
functions using graphs, tables, and algebraic techniques.

Grade Level: 9th-dipl.
Content Area: Science and Technology: UNIFYING THEMES
Standard: Models

Performance Indicator A2: Students evaluate the effectiveness of a model by
comparing its predictions to actual observations from the physical setting, the living
environment, and the technological world.
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Grade Level: 9th-dipl.
Content Area: Science and Technology: THE SCIENTIFIC AND
TECHNOLOGICAL ENTERPRISE
Standard: Science, Technology, and Society

Performance Indicator C3: Students describe the role of science and technology
in creating and solving contemporary issues and challenges.

Grade Level: 9th-dipl.
Content Area: Science and Technology: THE LIVING ENVIRONMENT
Standard: Ecosystems

Performance Indicator E2: Students describe and analyze the interactions, cycles,
and factors that affect short-term and long-term ecosystem stability and change.

Grade Level: 9th-dipl.
Content Area: Social Studies: GEOGRAPHY
Standard: Geographic Knowledge, Concepts, Themes, and Patterns
Students understand the geography of the United States and various regions of the world
and the effect of geographic influences on decisions about the present and future.

Descriptor D1c: Analyze local, national, and global geographic data on physical,
environmental, and cultural processes that shape and change places and regions.
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Sheet 7.3A

LOBSTER ROLL!*
Game Rules

Starting Out:
• Each team begins the game with 1 boat, 200 traps, and $5000. Enter your beginning

totals on your spreadsheet.
• Traps cost $20 each (they are only sold or made in units of 100).
• Maintenance costs for traps are $3 per trap, per year.
• Boats cost $25,000 each.
• Maintenance, gear, and crew costs are $3500 per year, per boat.
• Each boat can carry a maximum of 600 lobsters. Each trap can hold one lobster. If

you have between 600 – 1200 traps, you must own 2 boats. If you have between 1200
and 1800 traps, you must own 3 boats, etc.

• The maximum number of days that a team can fish is 150.
• As teams make money, they have the option of growing their business by buying

more boats or more traps. If teams lose money, they have the option of having several
traps or boats sit out a year, during which they may catch fewer fish, but they also pay
lower maintenance costs. If a team goes out of business, it is out of the game.

• A fishing season may be either Unregulated or Regulated. In an Unregulated season,
teams can fish as much as they like, up to the maximum of 150 days. In a Regulated
season, the Maine State government regulates the number of days each team can fish,
based on the advice of biologists. Biologists decide how many fishing days will be
allowed each year, based on the lobster population of the previous year. The formula
is as follows:

# fishing days = (# lobsters/# traps)/10

For example, in a regulated season, when each team has 200 traps and there were
930,000 lobster remaining at the end of the first year, there would be 116 fishing days in
Year 2 [(930,000 fish / 800 traps) / 10 = 116].

Rules of Play:
1. First, decide whether the round will be regulated or unregulated. Make sure you play

at least one round of each.
2. Then, each team rolls the dice to determine its rate of success for that year. Use the

table below:

Roll Success Rate
2-4 75% (3/4 of traps are full every day)
5-7 50% (1/2 of traps are full every day)
8-10 25% (1/4 of traps are full every day)

11-12 10% (1/10 of traps are full every day)
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Using your success rate, figure out how many lobsters your team caught. For
example, if Team 1 rolls a 5, and they have 1 boat and 200 traps, their total catch for an
unregulated year is 22,500 lobster (75% success rate x 200 traps x 150 days). If the year
is regulated, the total catch for Team 1 will depend on the number of open fishing days
that season. If Team 1 rolls a 5 in a regulated year in which there are 116 days of fishing,
their total catch will be 17,400. Enter your team’s success rate and catch in the
appropriate columns on your spreadsheet.
3. Choose one person in the class to roll the dice in order to determine the wholesale

market price of lobster for the year. Use the table below:

Roll Price
2-4 $1 per lobster
5-7 $.75 per lobster
8-10 $.50 per lobster

11-12 $.25 per lobster

Write the price per lobster on your Class Spreadsheet, under Market. For example, if
the market roll is 6 in Year 1, lobsters are worth $1 each.
4. Calculate your team’s profits for the year, based on the market price of lobster and the

number of lobsters you caught. Make sure you subtract the cost of maintenance for
your traps and boats. For example, Team 1’s profits in the unregulated Year 1
(market=$1/lobster) would be $18,400 [(22,500 lobster x $1) - $3500 boat costs -
$600 trap costs)].

5. Then, calculate how much cash you have by adding your profit to the amount of cash
you began the year with. Depending on how your team did that year, you may wish to
buy more traps or another boat. More traps will allow you to catch more lobster. But
keep in mind, they will also cost more every year to maintain.

6. After you have made any purchases you wish to make, prepare your team’s records
for Year 2. Enter the number of traps and boats you now own on your spreadsheet.
Enter the cash you now have (accounting for what you may have spent on traps or
boats) in the column under Cash for Year 2.

Taking the Class Records:
7. Calculate the total number of lobsters caught that year by all teams. Subtract that

number from the total lobster population at the beginning of the year to find the
lobster population at the end of the year. Mark those numbers in their appropriate
columns on your spreadsheet.

8. Choose one person in the class to roll the dice in order to determine the rate of growth
for the lobster population for that year. Normally, the rate of growth (r) is 0.1 (10%).
But certain environmental conditions can affect the growth rate. If the dice show a 3,
environmental conditions have made it a good year for lobster reproduction, and the
rate of growth doubles (r=0.2). If the dice show an 11, it is a bad year for lobster
reproduction, and the rate of growth is 0 (r=0). Enter the environmental factor of 1
(normal), 2 (a good year) or 0 (a bad year) under the column labeled Environment on
your Class Spreadsheet. Enter the rate of growth (r) in the appropriate column.
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9. Then, determine the lobster population for the beginning of the next year, using the
following formula, where r=rate of growth:

Lobster population for next year = (r) x (lobster population at end of year) + lobster
population at end of year

For example, if there are 1,000,000 lobsters the first year, and a total of 70,000 are
caught, there are 930,000 lobsters at the end of the first year. In order to figure out how
many lobsters there are at the beginning of the second year, when r=0.1, use the formula:

Lobster population at end of year = 930,000
Lobster population for next year = 0.1(930,000) + 930,000;
0.1(930,000) = 93,000
Lobster population for next year = 93,000 + 930,000
Lobster population for next year = 1,023,000

10. You are now ready to begin playing for Year 2. Repeat all of the steps above, entering
all the information you gather in the appropriate columns on your spreadsheets.

*This lesson is based on a game created by Adam Davis for his Marine Biology class and
Northshore High School, Seacliff, New York. It has also been used on Maine Public
Broadcasting’s web site “Home: The Story of Maine.” It is reprinted here with
permission.
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Sheet 7.3B

LOBSTER ROLL!
Sample Class Spreadsheets: Regulated and Unregulated Rounds

Regulated:

Year r=growth rate Environment Market Lobsters
caught

Lobster
population
start

Lobster
population
end

1 .1 1 .5 60,000 1,000,000 940,000
2 .1 1 1 47,000 1,034,000 987,000
3 .1 1 .75 60,634 1,085,700 1,025,066
4 .1 1 .25 43,454 1,127,573 1,084,118
5 .1 1 .25 56,185 1,192,530 1,136,345
6 .1 1 .5 71,200 1,249,979 1,178,779
7 .1 1 .5 71,944 1,296,657 1,224,713
8 .1 1 1 117,153 1,347,185 1,230,031
9 .2 2 .75 114,601 1,353,034 1,238,434

Unregulated:

Year r=growth rate Environment Market Lobsters
caught

Lobster
population
start

Lobster
population
end

1 .1 1 1 21,000 1,000,000 979,000
2 .1 1 1 90,000 1,076,900 986,900
3 .1 1 .5 180,000 1,085,590 905,590
4 .1 1 .75 135,000 996,149 861,149
5 0 0 .5 192,000 947,264 755,264
6 0 0 1 262,500 755,264 492,764
7 .1 1 .75 322,500 492,764 170,264
8 .1 1 .75 697,500 187,290 0
9 0 0 0 0 0 0
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Sheet 7.3C
LOBSTER ROLL!

Sample Team Spreadsheet: Regulated Round
T1=Team 1, T2=Team 2, T3=Team 3, T4=Team 4

Year T1 Lobsters
Caught

T1
Traps

T1
Boats

T1 Cash (at season
opening)

T1
Success

T1 Profit (after
maintenance)

1 22,500 200 1 $   5,000 .75 $     7,150
2 28,200 600 1 20,150 .75 22,900
3 22,432 1000 2 26,050 .5 6,824
4 11,828 1200 2 36,874 .25 -7,643
5 4,646 1200 2 29,231 .1 -9,438
6 24,350 1200 2 19.792 .5 1,575
7 12,630 1200 2 21,367 .25 -4,285
8 36,741 1200 2 17,082 .75 26,141
9 12,300 1200 2 43,224 .25 -1,375

Year T2 Lobsters
Caught

T2
Traps

T2
Boats

T2 Cash (at season
opening)

T2
Success

T2 Profit (after
maintenance)

1 15,000 200 1 $   5,000 .5 $    3,400
2 9,400 300 1 10,400 .5 5000
3 11,216 500 1 19,400 .5 3412
4 17,742 600 1 24,812 .75 -865
5 17.423 600 1 23,947 .75 -944
6 12,175 600 1 23,003 .5 788
7 12,630 600 1 23,791 .5 1,015
8 12,247 600 1 24,806 .5 6,947
9 12,300 600 1 31,753 .5 3,925

Year T3 Lobsters
Caught

T3
Traps

T3
Boats

T3 Cash (at season
opening)

T3
Success

T3 Profit (after
maintenance)

1 15,000 200 1 $   5,000 .5 $    3,400
2 3,133 200 1 8,400 .25 -967
3 22,500 300 1 9,433 .5 12,475
4 6,000 400 1 23,908 .1 -3,200
5 22,500 600 1 24,708 .25 325
6 22,500 600 1 25,033 .25 5,950
7 45,000 600 1 30,983 .5 17,200
8 60,000 800 2 27,183 .5 50,600
9 90,000 1200 2 85,783 .5 56,900

Year T4 Lobsters
Caught

T4
Traps

T4
Boats

T4 Cash (at season
opening)

T4
Success

T4 Profit (after
maintenance)

1 7,500 200 1 $   5,000 .25 $    -1,450
2 6,267 400 1 7,550 .25 867
3 4,486 400 1 8,417 .25 -2,035
4 7,885 400 1 6,381 .5 -3429
5 11,616 400 1 2,953 .75 -2496
6 12,175 400 1 457 .75 688
7 1,684 400 1 1,144 .1 -4,558
8 8,165 400 1 -3,414 .5 2,765
9 0 0 0 0 0 0
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Sheet 7.3D
LOBSTER ROLL!

Sample Team Spreadsheet: Unregulated Round
T1=Team 1, T2=Team 2, T3=Team 3, T4=Team 4

Year T1 Lobsters
Caught

T1
Traps

T1
Boats

T1 Cash (at season
opening)

T1
Success

T1 Profit (after
maintenance)

1 7,500 200 1 $    5,000 .25 $    3,400
2 30,000 400 1 12,400 .5 25,300
3 45,000 600 1 41,700 .5 17,200
4 37,500 1000 2 41,900 .25 18,125
5 90,000 1200 2 64,025 .5 34,400
6 135,000 1800 3 85,425 .5 119,100
7 165,000 2,200 4 187,525 .5 103,150
8 225,000 3,000 5 281,675 .5 142,250
9 0 0 0 0 0 0

Year T2 Lobsters
Caught

T2
Traps

T2
Boats

T2 Cash (at season
opening)

T2
Success

T2 Profit (after
maintenance)

1 3000 200 1 $   5,000 .1 $    -1,100
2 15,000 200 1 3,900 .5 10,900
3 67,500 600 1 22,800 .75 28,450
4 52,500 700 1 28,250 .5 30,275
5 45,000 1200 2 68,525 .25 11,900
6 45,000 1200 2 80,425 .25 34,400
7 67,500 1800 3 101,825 .25 34,725
8 180,000 2400 4 123,550 .5 113,800
9 0 0 0 0 0 0

Year T3 Lobsters
Caught

T3
Traps

T3
Boats

T3 Cash (at season
opening)

T3
Success

T3 Profit (after
maintenance)

1 7,500 200 1 $   5,000 .25 $    3,400
2 11,250 300 1 10,400 .25 6,850
3 22,500 600 1 23,250 .25 5,950
4 22,500 600 1 29,200 .25 11,575
5 45,000 600 1 40,775 .5 17,200
6 22,500 600 1 57,975 .25 17,200
7 45,000 1200 2 62,175 .25 23,150
8 90,000 1200 2 85,325 .5 56,900
9 0 0 0 0 0 0

Year T4 Lobsters
Caught

T4
Traps

T4
Boats

T4 Cash (at season
opening)

T4
Success

T4 Profit (after
maintenance)

1 3,000 200 1 $   5,000 .1 $    -1,100
2 33,750 300 1 5,900 .75 29,350
3 45,000 600 1 41,250 .5 17,200
4 22,500 600 1 58,450 .25 11,575
5 12,000 800 2 49,025 .1 -3400
6 60,000 800 2 45,625 .5 50,600
7 45,000 1200 2 104,225 .25 23,150
8 202,500 1800 3 114,375 .75 135,975
9 0 0 0 0 0 0



Finding Katahdin Resource Guide, Lesson 7.3 www.mainememory.net
12 of 15

Sheet 7.3E
LOBSTER ROLL!

Team Spreadsheet—Blank
Round: Unregulated / Regulated (circle one)

Team:  1    2    3    4    (circle one)

Year Lobsters
Caught

Traps Boats Cash
(at season opening)

Success Profit
(after

maintenance)
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Sheet 7.3F
LOBSTER ROLL!

Class Spreadsheet--Blank
Round: Unregulated   /   Regulated   (circle one)

Team:  1     2     3     4     (circle one)

Year r = Rate of
Growth

Environment Market Lobsters
Caught

Lobster
Population

at Start

Lobster
Population

at End
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Chart 7.3A

Sample Graph: Lobster Population Dynamics, 
Unregulated
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Chart 7.3B

Sample Graph: Lobster Population Dynamics, Regulated
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