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1 Lesson 2 

Lesson 2:  What factors influence the size of the wolf and moose populations 
on Isle Royale? 

 
Overview: 

Purpose:   
The purposes of this activity is to gather information from real-world case study (the Isle Royale wolf & moose 
ecosystem) and develop questions about factors that might be influencing population size changes. 
 
NGSS Lesson Level Learning Performance 

• Obtain and communicate information from text and verbal presentations about the physical structures, 
behaviors/metabolism, the resources needed for survival, and environmental factors that affect wolves 
and moose populations on Isle Royale. 

 

Scientific Principles Discovered in this Activity 
l Food sources, metabolic rates, the amount of food stored as fat, grazing and hunting patterns and rates, 

reproductive rates, and parasites are possible factors that could affect the size of wolf and moose 
populations.  

l When food becomes scarce, decreases in populations size are often delayed due to the stored food (fat) 
that organisms can use up; when food becomes abundant, increases in population size are often delayed, 
due to gestation time. 
 

Description of the Lesson 
Students read and summarize a general introduction to the Isle Royale ecosystem, with a particular 

focus on two populations: the wolves and moose that live on the island.  They analyze graphs of the wolf and 
moose population sizes for the first year that data was collected (1959) and for a recent year that the data was 
collected (2010).   They draw predicted graphs for population sizes for the years between these two points. 

They then meet in small groups and break up the responsibility for researching more information about 
one of these populations in another short reading (a different reading is assigned to each of the four group 
members).  They share their findings with the group members and write a brief summary of each other’s 
discoveries. 

The class brainstorms possible factors that might cause the population size to change (or not change) 
over time and questions they now have about the case study.  They share these and post these on the Case 
Study Board.  

In their homework students analyze graphs of the wolf and moose population sizes for the first 5 years 
that data was collected (1959 to 1963) and plot data for the next nine years (1963 to 1970).   
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Lesson Details: 
 
Time 60-90 minutes 
 
Materials 
 
For Teacher 

l Blank piece of poster board or poster paper titled “Isle Royale Case Site”.  Optional: color printouts of 
moose, wolves, and/or the island posted on the poster (see next page for example). 

 
Per student 

l 1 packet of “Introduction to the Class Case Study – Isle Royale” – available in pdf from teacher 
dashboard web page (see last page of the teacher guide for this lesson for details on how to get to that). 

 
 
Lesson Outline and Timing 
 
 
Launch  

• Introduce the case study by doing either of the following: A) read through page 1 through 3 and 
Introduction to the Class Case Study packet together  OR B) login into wise and read through 
step 1.1 together – (10 min.) 

Explore 

• Assign groups to analyze data packets (1 person in each group to one packet). Individuals in 
each group read, highlight and summarize important information in their data packet (15-20 
min.) 

• Group members share out and record a summary of each member’s findings (15-20 min) 
Summarize 

• Introduce Case Study Board.  Brainstorm factors that might affect whether the size of the 
population changes from year to year (20 min.) 

• Adding two new principles to the Driving Question Board. (5-10 min.) 
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Lesson Enactment Details 
Build the case study board below before class starts.  One 
large piece of butcher paper can be used for this.  As the unit 
progresses, record and post student questions or discoveries 
about the case study here.   Toward the end of the unit you 
will also add a graph of the moose and wolf populations 
from 1959 to 2010 on it. 
 
Here is a simple example that includes a picture of the 
island, the wolves, and the moose (pictures found on the 
internet by searching for Isle Royale). 
 

                  
 
Launch 

• Pass out a copy of “Introduction To Our Class Case Study – Isle Royale” packet to each student. 
 

• Read page one together as a class and have students answer question 1 on page 1. 
 

• Have students read page 2 individually and answer the questions on that page. 
 

• Talk through the graph on page 3 to show students how both the wolf and moose populations are plotted 
on different y-axis, but on the same graph.  Questions to ask to check for understanding this 
representation would be: 

o Based on this graph, estimate how many wolves were on the island in 1959?   
Students should say around 20 

o Based on this graph, estimate how many wolves were on the island in 2009? 
Students should say about the same as in 1959 (20). 

o Based on this graph, estimate how many moose were on the island in 2009?   
Students should say a bit above 500. 

o Based on this graph, estimate how many moose were on the island in1959? 
Students should say about the same as in 2009 (around 500). 

 
• Have students complete questions 5 though 7 individually on this page. 

 
Explore 

• Assign students to groups of 4 people and have the group members assign different tasks to each 
member.  Everyone should complete question 8 (keeping track of names of people assigned different 
data packets in the  group). 

• Have all individuals in each group read, highlight and summarize important information in their data 
packet.  Pages 5 and above in the packet are divided into different sections for the different readers. 

• When that is complete remind group members share out within their group and record a summary of 
each member’s findings on page 4 in question 9. 

Summarize:  
• Introduce the Isle Royale Case Site board and tell students that this is where we want to keep track of 

ideas or questions we have about this case.  Ask students to brainstorm factors that might affect whether 
the size of the population changes from year to year or questions they have about the case site.   

• Have them write these on index cards or post it notes and share them out as they post those on the board. 
Here are some factors that students will likely mention in what they post to the case study board”:   Food 
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sources, metabolic rates, the amount of food stored as fat, grazing and hunting patterns and rates, 
reproductive rates, parasites, weather and climate. 

• When students have completed sharing, discuss how available food would impact the size of a 
population.  Ask students why a population would tend to decrease in size when there is less food 
available.  Students should say because the organisms starve and die if they don’t have enough food to 
stay alive.Ask students why a population would tend to increase in size when there is more food 
available.  Students should say because organisms need food to make new organisms (for building 
blocks).  

• Point out to students that they learned that both the wolf and the moose store up the food they eat as fat.  
And this stored fat can last many days to keep the organism alive when no other food is available.   Ask 
students if this is true in humans?  In bears?  In other animals?  Students should say yes.  Add the first 
principle listed to the driving question board:  When food becomes scarce, decreases in populations size are 
often delayed due to the stored food (fat) that organisms can use up 

•  Point out to students that they learned that both the wolf and the moose take many weeks or months 
from mating to giving birth.  This time it takes for gestating (pregnancy) delays the effects of food 
abundance have on increasing the size of a population. Ask students if this is true in humans?  In bears?  
In other animals?   Students should say yes.   Add this principle to the driving question board: when food 
becomes abundant, increases in population size are often delayed, due to gestation time. 

• Tell students that both of these principles will be represented in behavior of the computer simulations 
they will be using in the next lessons. 

 

Conclusions & Insights: What Type of Interactions Affect Populations of 
Organisms In Ecosystems? 
 
• When food becomes scarce, decreases in populations size are often delayed due to the stored food (fat) 

that organisms can use up 
• when food becomes abundant, increases in population size are often delayed, due to gestation time. 

 
Homework: Assign Homework 2.1 - Case Study Update #1 for tonight.  PDFs of the homework is available 
on the teacher resource page for the unit.  Simply click on the blue link for each activity under the student 
assignments section to download the pdf of the homework. 
 

 


