Zebras Charging Across North America!

Summary:  Students learn about the invasive Zebra and Quagga Mussel species and use decision making skills to develop a control method for lakes.

Target Audience:  Middle- High School

Objectives:  The learner will be able to:  

1. Understand the impacts that invasive species have on aquatic systems and on the human communities that are connected to these systems.

2. Propose solutions to control the invasion and spread of Zebra Mussels.

Essential Question:  Why are invasive species so successful at out competing native species, what are the consequences of these invasions, and what are some ways that we can control and prevent the spread of these species?

Content:  Lake Ecology, Resource Management

Skills:  Critical Thinking and Decision Making, Visual Communication, Persuasive Writing

Key Vocabulary:  invasive species, native species, nonnative species, ballast

Materials: 
One Student Page copy for each student



Poster paper



Assorted art materials such as markers, crayons, colored pencils

Background Information:


Aquatic invasive species have become one of the most significant problems that lake management professionals face today.  From Eurasian Milfoil, to carp, to zebra and quagga mussels, non-native species have taken over lake habitats and in many cases changed whole-lake food web structures. 

Most invasive species are so successful because they are not native to the area and therefore lack the competitors and conditions that have kept their populations in check throughout evolution.  Many non-native species can out-compete the native species for food, nutrients, sunlight, and space, causing a decline in the native species.    

Procedure:  

Assessment:

Alignment:

Resources:

Student Page

Zebras Charging Across North America!

	Who?
	Common Name:

Zebra Mussels
	Scientific Name:

Dreissena polymorpha

	

	What?
	Zebra mussels are small, one inch long bivalve mollusks which are native to the Black and Caspian Seas in Eastern Europe.  

Zebra mussels are an invasive species in North America because they are aggressively taking over native species and natural systems as they spread.  Invasive species are usually so successful because they have no natural competetor, or they simply outcompete native species found in that area.

	

	When?
	In 1988, the first zebra mussel was discovered in Lake St.Claire.  Within a few years zebra mussels exploded in density and had spread throughout the Great Lakes, and into parts of the Mississippi River watershed!

	

	How?
	Scientists think that a zebra mussel had been transported accidentially from the Black or Caspian Sea in the ballast water of a ship.  Ballast water is used to help stabilize

	
	
	

	
	
	

	
	
	

	Why is it important?
	
	


Student Page

Part 1: Zebra Mussel Spread 
  
  Questions: 

How did the Zebra Mussels spread through the Great Lakes?  What patterns do you see?

Where in the lakes/rivers do you find Zebra Mussels?  Do they spread throughout? 
  
  
  
  

What do the dates on each map tell you about the mussels' spread? 
  
  
  
  

Part 2: Control of Zebra Mussels 

The class is working with a decision making method abbreviated PrOACT. Follow the steps to make a reasonable class decision. 

1. What is the Problem being considered? 
  
  

2. Since scientists and resource managers have to deal with more than just the invading species, what are some Objectives they might want to reach when they choose a control method for Zebra Mussels? With the class, make a list of up to five Objectives. 

        Obj 1:

        Obj 2: 

        Obj 3: 

       

        Obj 4: 

        Obj 5: 
  

3. Brainstorm with the class some methods of controlling zebra mussels.  This is your list of Alternatives. 

        Alt 1: 

       

        Alt 2: 

        

        Alt 3: 

       

        Alt 4: 

       

        Alt 5: 
  

4. With a small group of your classmates, you will become the scientists who recommend one of these Alternative methods.   Do some research on your method, and go back and RANK each Objective for how important it is in your chosen Alternative. Be prepared to defend  your rankings. 

Some Web Resources you may want to use: 
Exotic Aquatics on the Move -- Zebra Mussels http://www.iisgcp.org/EXOTICSP/zebra_mussel.htm#related%20sites 
Zebra Mussels and Other Non-indigenous Species (Wisconsin Sea Grant) http://www.seagrant.wisc.edu/greatlakes/glnetwork/exotics.html 
USGS -- Zebra Mussel Resources http://nas.er.usgs.gov/zebra.mussel/ 
Zebra Mussel Control Methods from Wayne State University http://sun.science.wayne.edu/~jram/zmctrl.htm 
  
  

5. Make a poster that shows what your control method is and how you it would work.  Be sure to consider what the Consequences would be if your Alternative was used for Zebra Mussel control. 

        Conseq 1: 

       

 Conseq 2: 

         Other consequences: 
  
  

5. What are the Tradeoffs for using your Alternative? Which Objectives can you meet? Are important (highly ranked) objectives met with your method? How do you justify trading some objectives for others. 
  
  
  
  
  
  

6. All groups will present their posters and try to convince the class to select their Alternative control method. Make an O-A chart like the one below to take notes on the presentations and to record class reactions to the Alternatives. [You will need more space than this.] 
  

	
	Alternative 1 
[write it here]
	Alternative 2
	Alternative 3
	Alternative 4
	Alternative 5

	Objective 1 
[write it out here]
	
	
	
	
	

	Objective 2
	
	
	
	
	

	Objective 3
	
	
	
	
	

	Objective 4
	
	
	
	
	

	Objective 5
	
	
	
	
	


7. The class as a whole will decide on one method, or perhaps more than one, that should be used under different situations. Write the decision here. What convinced the class to decide this way? 
  
  
  
  

Part 3: Demonstrating what you learned 

Write a feature article for a local newspaper telling what Zebra Mussel control method the scientists have adopted, and let the readers know 
    (a) why this method was chosen, 
    (b) what the possible consequences are for using it, and 
    (c) what the tradeoffs were. 
The citizens who read this article should be convinced that you have applied good science and made a reasonable decision. 
  
  

