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Purpose:

To demonstrate what the importance of genetic variability is to health within a species and how this diversity facilitates adjustment (adaptation) to ecosystem changes.

Background:

There are 3 kinds of biological diversity:  individual, within a species, and within an ecosystem.  The ability of an individual to survive changes in the environment comes from the extent of genetic diversity the individual has, thus giving it the ability to adapt to those variations.  Diversity within a population means that there are enough organisms to continue producing a variety of genetic combinations within the group.  Biodiversity deals with the ecosystem;  a diverse ecosystem provides a variety of food for those living there, which allows for a higher survival rate.


The best way to ensure a large and healthy population with enough gene choices is to have sufficient habitat to support it.  When the number of individuals decreases, the gene pool also decreases, causing what is called a “bottleneck” in the population, or a limited variety in gene diversity. 

Procedure:

1. Obtain a small handful of colored beads from the teacher.  These beads will represent the genes available in a population of black-footed ferrets.

2. Match your “genes” to the gene key below and circle the “genes” that are in the gene pool of your population:

Key to Genetic Characteristics




Yellow

camouflage




Black

precise vision




Orange
accurate sense of smell




Pink

strong claws and forearms




Blue

healthy jaw formation




Green

agility




Purple

acute hearing




Red

healthy rate of reproduction




White

immunity to canine distemper

3. Choose 5 Environmental Situation cards from the pack at your table.

4. Complete the Bottleneck Scenario worksheet on the back of this page and answer the questions for discussion.
Black-Footed Ferret Bottleneck Scenario:

1.  
Calculate the percentage of genetic diversity of your population:

Nine genes (colors) represent 100% genetic diversity in the original population

_____ genes received / 9 original genes = __________% genetic diversity

2.  List the genetic characteristics that your population received through the bottleneck.

3.  List the genetic characteristics that your population lost through the bottleneck.

4.  Complete the table below using the 5 environmental situation cards:

	Environmental Situation

(briefly describe)
	Desirable genes
	Expected outcome for your population

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Questions for Discussion:

1. Why does gene diversity help protect a population?

2. Why would a smaller population have a higher risk of being eliminated than a large population?

3. Why do you think smaller populations have a harder time surviving disease?

4. Combine your genes with another group.  Do you have traits now that weren’t available before? ___________

How does this relate to habitat fragmentation?

      


     BottleNeck Genes


(A Gene Pool Analysis)











