
Student activities

See "Teacher's Guide" for activity instructions.
Master copies of student activity pages included in this section are as follows:

~ Zebra Mussel Biology
Zebra Mussel Critical Habitat Needs

~ Zebra Mussel Impacts
~ Zebra Mussel Site Report
~ Zebra Mussel Action Plan Outline

~ Zebra Mussel Study Site Data Cards  9 pages!
~ Follow-Up Ideas

NOTE TO TEACHERS AND STUDENTS:

It is against Virginia state law to import live zebra mussels or any other non-indigenous  exotic!
species into the state. No activity in this curriculum involves the use of live zebra mussels. Due
to the danger of accidental introduction and the strict laboratory controls required for their use,
live exotic species are not recommended for student research,
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Zebra Mussel Impacts

Zebra rnussels can reproduce in large numbers in suitable habitats. Although individual zebra mussels
are small, they attach to each other to form large colonies which grow on almost any solid underwater
materiak These colonies can grow to contain as many as 100,000 mussels per square meter!

Large populations of zebra mussels in many parts of the United States can cause serious problems, such
as the following:

~ Clog intake pipes in water treatment plants, power generating plants, and industrial facilities,
reducing water flow and causing occasional shutdowns

~ Attach to pier pilings, navigational buoys and markers, and docks, interfering with navigation
and increasing corrosion

~ Grow on boat hulls and inside engine systems, decreasing fuel efficiency and damaging engines

~ Attach to shells of native freshwater mussels, weakening or killing them by interfering with the
mussels' ability to open or close their shells, as well as competing for food

~ Filter large amounts of phytoplankton from the water, reducing food available for other filter-
feeding organisms and many fish

15



Zebra Mussel Critical ltabitat Needs

6- 28'Cwater temperature

 spawn at 12 - 23'C;

die above 30 C!

7,4 - 9.4pH

salinity less than 5 parts per thousand  ppt!

calcium  from CaCO3! greater than 20 parts per million  ppm!

need firm surface for attachmentsubstrate

NOTE: Larval forms are more sensitive than adults, especially to cold roater temperatures.



1ebra Nussel Biology

The zebra mussel is a freshwater bivalve mollusk, originally found in Europe in the Caspian, Aral, and
Black seas. Adult zebra mussels range from 0.5 to 3.5 cm long. The zebra mussel's scientific name is
Dreissena polymorpha. The name polymorpha refers to the many individual variations in the color and
pattern of the shell. Most zebra mussels have striped shells, but some are solid black or brown.

Zebra mussels feed on plankton, including algae, bacteria, larval animals, and other tiny particles of or-
ganic matter suspended in the water. The mussel pumps water into its body through a siphon tube and
filters out the food, The water is pumped out through a second siphon. An adult zebra mussel filters an
average of one liter of water each day.

Although they are freshwater animals, zebra mussels can survive in slightly brackish water �.5 parts
per thousand!. Some adult zebra mussels have survived for several days in water with salinities as high
as 12 parts per thousand under controlled laboratory conditions.

Zebra mussels grow and reproduce best in water which is 12 to 26'C with a calcium content of at least
20 parts per thousand. The calcium is important for the growth and maintenance of the shell.

Zebra mussels are either male or female. Mature females can produce 30,000 eggs each year.
Some females have produced as many as one million eggs per year. Spawning occurs when water tem-
peratures warm to 12 to 23'C. If the water temperature remains suitable, spawning may occur several
times during the season.

A fertilized zebra mussel egg becomes a microscopic, planktonic larva. The larval mussel spends two to
three weeks swimming about, feeding on phytoplankton. During this stage, downstream currents can
easily transport the larval zebra mussel from one body of water to another.

About two to three weeks after hatching, the larva begins to settle to the bottom. To survive, it must set-
tle on a hard surface. Almost anything will do, including rocks, pier pilings, boats, concrete, or another
animal's shell. It attaches to the surface with strong fibers called byssal threads. Zebra mussels fre-
quently grow in large colonies, with hundreds of individuals attached to an object and to each other.

Zebra mussels can crawl from place to place by secreting temporary byssal threads which the mussels
attach and detach as they move along.









1. Visit your local water treatment facility or electric power plant to find out how the operators keep the
water intake areas free of debris, animals, plants, etc. It is usually possible to schedule a tour for a
group if you call in advance.

2. Take a walk around your school, a local park, or your yard. List the plants and animals which were
introduced from another part of the United States or another country. A horticulture teacher, science
teacher, botanist, or garden club member might be able to help you with the survey.

3. Call a local greenhouse or plant nursery and ask if your class can schedule a visit to learn about the
types of plants which are grown and sold there. How many of these are native plants? What differ-
ent parts of the world have provided us with some of our most common house and garden plants?
What are the advantages and disadvantages of cultivating native vs. exotic plants?

4. Many exotic animals have been intentionally brought into the United States. These animals may have
been imported for pets, for hunting, or for control of other species. Contact state and federal wildlife
and agriculture departments for information on regulations which control the importation of exotic
animals into your state, Local pet stores should also be able to explain how they are required to fol-
low regulations concerning the sale of exotic species.

5. Many plants which originated in the Americas, including corn, tomatoes, and "Irish" potatoes, have
been introduced to Europe and Africa. What impacts have these exotic species had on the economies
and ecosystems of these areas?

6. Get involved in a water quality monitoring project to learn how to measure mineral content, pH, tem-
perature, and other water conditions. Many communities have organized groups which monitor
water quality in specific sites. Contact the following organizations for information on citizen water
quality monitoring:

Global Rivers Environmental Education

Network  GREEN!

721 East Huron

Ann Arbor, M1 48104

�13! 761-8142
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Jay West
Save Our Streams  SOS!

Izaak Walton League of America
1401 Wilson Blvd., Level B

Arlington, VA 22209
�03! 528-1818

Kathleen Ellett, Monitoring Director
Alliance for the Chesapeake Bay, Inc.
6600 York Road, Suite 100

Baltimore, MD 21212

�10! 377-6270


