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             Date: 
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Background Information 

Habitats, which once covered thousands of acres of land, are being reduced to tiny fractions of their original 

size as humans turn more and more wild lands into farms, pastures, cities, and highways. These patches are like 

islands of safety for the animals and plants that need that habitat to survive.  They are surrounded by a “sea” of 

unsuitable habitat. When a habitat is fragmented like this, it becomes a series of smaller habitat islands that are 

various sizes and various distances from each other. Often there is a larger habitat area (like a mainland for 

islands in the ocean) that serves as a source of new individuals for the smaller habitat islands (see diagram 

below). Often individuals are displaced by competition in the ecosystem of the source population and forced to 

emigrate.  Thus they are left searching the sea of unsuitable habitat until encountering suitable islands of habitat 

into which they can immigrate and colonize the newly available patches of habitat.   

 

For example, a national forest might have a 

source population of squirrels that migrate 

through logged clearings to get to the forest 

habitat islands.  Assume that a 10,000 acre 

part of a national forest has been leased to a 

lumber company. As part of the leasing 

agreement, the lumber company agrees to 

leave a 1,000 acre island in the middle of 

the forest uncut. They will also leave uncut 

several patches of forest totaling about 

1,000 acres.  How well will the various 

habitat fragments fare? 

 

Procedure 

Your job today is to simulate what will 

happen to the migrating species and on 

which islands they will most likely reach 

in the scenario above.  In order to do this 

you will map out a large source 

population surrounded by islands of 

suitable habitat that are of various sizes 

and distances from this large source 

population.  We will then use beans to 

represent the migrating species who 

leave the source population and 

determine which island they are most 

likely to end up on. 

1. Get a piece of newspaper and use a marker to map out the habitat islands and source population 

according to the diagram to the right.   Using a black marker, draw the main ecosystem and the four 

habitat islands as show in the illustration. The main ecosystem in 20cm in diameter. The small islands 

are 8cm in diameter while the big islands are 13cm in diameter. 

 

2. Place the newspaper on a table or lab counter.  Make sure it lies flat with no bumps. 

 

3. Count out 100 pinto beans from the plastic bag.  The beans will represent your migrating species. 

 

4. Place the two meter sticks on edge at the top and bottom of the newspaper to prevent “migrating” beans 

from bouncing onto the floor. 



 

5. Hold the 100 beans in your hand 20cm above the target dot in the center of the Main Ecosystem.  Slowly 

let the beans fall onto the target dot.  They will bounce and “migrate” all over the newspaper.  Some will 

make it to island habitats and live while others will not. 

 

6. Count the beans that landed in each of the four island habitat circles. Beans that land on the circle lines 

should be counted because they made it to the island’s beach.  Record the data for each island in its 

column in the Data Chart. 

 

7. Repeat the “migration” four more times so that you have a total of five migrations. 

 

8. Figure out the average for the five migrations for each island.  Record the averages. 

 

9. Figure out the percent that each island received of the total surviving migrants.  Do this by adding up the 

four averages and dividing that number into each of the separate averages for each of the four islands. 

 

Data 

 

Conclusion Questions 

1. Describe the effect of island size on the biodiversity of the island?  What effect does an islands proximity 

to other islands have on its biodiversity?  Why do these relationships exist?   

 

 

 

 

 

 

 

2. How are terrestrial habitat islands formed? 
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3. If you were working for the National Park Service and your job was to designate new U.S. parks in an 

effort to preserve and protect species, where would you locate them with respect to other parks with 

similar habitat. 

 

 

 

 

 

 

4. What kind of species (r-strategists or k-strategists) do think would be most sensitive to habitat 

fragmentation and why? 

 

 

 

 

 

 

 

5.  Many existing parks and preserves have already been fragmented into habitat islands.  What can be done 

to improve the biodiversity in situations like this, or to at least maintain existing levels of biodiversity? 

 

 

 

 

 

 

6. What are edge effects?  Which of the 5 habitat islands in this activity would experience the greatest edge 

effect?  Explain. 

 

 

 

 

 

7. Imagine that you have been tasked with designating 25,000 acres of protected wilderness area for 

preserving the biodiversity within San Diego County.  Would you choose to create a single large 

wilderness area or several smaller wilderness areas?  What are the pros and cons of your choice? 

 

 


