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Invasion of an Exotic Species:
Stop the Zebra Mussel!

Rctivities and Resources
For Grades 8- 1Z

Thousands of exotic plants, animals, and microbes have been intro-
duced into the United States. Some of these organisms were inten-
tionally imported for use in agriculture, the pet industry, and fish
and wildlife management. Others accidentally found their way to the
United States in ships' ballast water, in packing materials, or as hitch-
hikers on other plants and animals. Many exotic species, such as soy-
beans and wheat, have been beneficial. Others, such as the Japanese
beetle and kudzu, have had a negative impact. In addition, plant and
animal species from the Americas have been exported to other parts
of the world, with similar effects. Many exotic species displace
native plants and animals, alter ecosystems, cause disease, and inter-
fere with human activities in industry, agriculture, and recreation.

The zebra mussel is an exotic freshwater mollusk from Europe which
was accidentally introduced into the United States in the Great Lakes
area in 1985 or 1986. The mussel larvae were most likely transported
in the ballast water of a ship and released into Lake St. Clair. The
mussels reproduce rapidly in suitable habitats and have created
serious environmental and economic problems in many parts of the
country. Zebra mussels are spreading toward the mid-Atlantic states.
Where and how will they be most likely to invade Virginia? How
can the zebra mussel invasion be controlled?

The activities and resources presented in this packet will guide
students in a study of the zebra mussel and the possibilities of its
invasion of Virginia. Actual scientific research data are introduced
as a critical part of group problem-solving activities. Students are
challenged to use the scientific data and other information to design
action plans to help prevent the introduction and spread of zebra
mussels into the state. Additional follow-up activities extend the
study of zebra mussels and encourage the investigation of the impact
of other exotic plants and animals.
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3. For each group, duplicate one copy of the other four pages  " Zebra Mussel
Biology," "Zebra Mussel Critical Habitat Needs," "Zebra Mussel Impacts," and
"Zebra Mussel Study Site Report" !. If you wish, give the "Biology" sheet to
each student to read before class. You may want to make overhead transparen-
cies of the "Critical Habitat Needs" and "Impacts" sheets and display them for
reference during the activity.

4. If students are not already familiar with the concept of exotic species, decide
how you will relate the zebra mussel issue to other concepts that they have
studied, such as animal adaptation, species competition, impact of human
activities on ecosystems, etc.

Conducting the Activity

1. Divide the class into groups of four to six students each. Assign roles within
the groups as follows:

Materials Manager: Obtains activity materials from teacher, distributes
them to group, and returns all materials to teacher in good order after
activity is finished.

Recorder: Keeps written notes on group discussions and observations.
Records group responses to questions on activity worksheets. Reads
written information back to rest of group for their approval.

Reporter: Gives verbal report to the class summarizing the group's con-
clusions, using the activity worksheets and other notes from the Recorder.

Research Technician s!: Provide s! additional information to the group
during the problem-solving activities by consulting supplementary hand-
outs and reference materials.

2. Introduce students to the information from the "Zebra Mussel Impacts,"
"Zebra Mussel Biology," and "Critical Habitat Needs" sheets. You may lead a
class discussion, or each small group may read and discuss the information
and review it with the teacher and the rest of the class. Explain that they will
be working in groups to analyze scientific information in order to predict
whether or not various places in Virginia are suitable habitat for zebra mussels.

3. Give each Materials Manager a set of Zebra Mussel Study Site data cards and a
copy of the Zebra Mussel Study Site Report form. The Materials Manager
should distribute the data cards one at a time to all group members  some stu-
dents may get more than one card if groups have fewer than six students!. In
turn, the students read aloud the information on their data cards to the other
group members. The Recorder reads the Study Site Report form to the group.

4. Based on this information, each group develops a prediction about the likeli-
hood that its study site will be affected by zebra mussels. The questions on the



Study Site Report form will guide their discussion. The Recorder writes the
predictions and supporting information on this form.

6. If you plan to follow this activity with "Developing a Zebra Mussel Action
Plan," have the Recorders keep their Site Report forms to use as reference.

Summary and Evaluation

1. Based on the information known about each study site, did each group make a
reasonable prediction about the zebra mussel's introduction and establish-
ment?  See chart below for scientists' predictions.! If students disagree, re-
member that all of the facts are not yet known, and that there is some room for
debate.
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high

moderate
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high

moderate

1. James River
2. Potomac River
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2. Rank the study sites from "lowest risk" to "highest risk" for the successful
establishment of a zebra mussel population. Which site is closest to your
school?

3. Overall, what human activity might be most likely to contribute to the intro-
duction of zebra mussels in Virginia?

4. Locate the study sites on a Virginia highway map. How could the location
and geography of each study site contribute to the introduction of zebra
mussels? Once the zebra mussel becomes established, how far away from each
study site do you think the mussel could spread?

5. At which study site nught zebra mussels have the most serious econonuc

impact?

5. Once all groups have completed their report forms, each group's Reporter
shares the results with the rest of the class. To facilitate discussion as the class

compares the sites, the Recorders can post on a chart or the chalkboard the pre-
dictions for their sites, along with water quality data and other important facts.





Conducting the Activity

1, Give each Materials Manager copies of the "Zebra Mussel Action Plan Outline"
sheet and the supplementary publications.

2. Briefly introduce the activity, and give students the timeline for the completion
of their plans and for their class presentations �-10 minutes each!. Encourage
the groups to use charts, posters, and any other creative methods to make their
presentations effective.

3. On the day set aside for presentations, assign a timekeeper to help keep the
activity on schedule. Each group should allow time for questions and com-
ments from the rest of the class when its presentation is finished.

Summary and Evaluation

1. Have a small group of students serve as an evaluation team, and let them
choose which plans are the most creative, comprehensive, practical, effective,
etc. Alternatively, have the entire class discuss and evaluate the merits and
shortcomings of each plan.

2. How do the groups' action plans compare to the efforts which Virginia and
other states are making to control the zebra mussel? Students may want to
contact zebra mussel specialists to get their reactions to the student plans.
 See "Resources" for contact people,!
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Additional curriculum materials may be ordered from the following sources:

"Alien Invaders; A Case Study on Zebra Mussels"
 curriculum unit with student activities!

The Rivers Project
Southern Illinois University

Box 2222

Edwardsville, IL 62026

"Saving America's Pearly Mussels"
 video, script, and poster!
Virginia Tech Extension Distribution Center
112 Landsdowne St.

Blacksburg, VA 24061-0512



Other Zebra Mussel Contacts

Ohio Sea Grant College Program
The Ohio State University
1314 Kinnear Road

Columbus, OH 43212

�14! 292-8949

Michigan Sea Grant College Program
Zebra Mussel Information Office

University of Michigan
20200 Bonisteel Blvd.

Ann Arbor, MI 48109

�13! 764-1138

Minnesota Sea Grant

Zebra Mussel Information Center

208 Washburn Hall

University of Minnesota
Duluth, MN 55812

�18! 726-8712

Tennessee Valley Authority
1101 Market Street

Chattanooga, TN 37402
 800! 538-2526
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