Slide 1

Aquatic Invasive Species…

"There goes the Neighborhood!"

The Wisconsin Lakes Partnership at University of Stevens Point developed this educational program. The main goal is to familiarize us about the threat of four high-profile aquatic invasive species in Wisconsin: Purple Loosestrife, Eurasian Water-milfoil, Zebra Mussels and Rusty Crayfish.

Slide 2 – Concerned with the health of our waters?

If we are concerned with the health of our waters we should become familiar with exotic species and learn how to stop the transportation of them to noninfested Wisconsin waters. 

So what is an exotic?

Exotic species are plants and animals that have been introduced into habitats where they are not native. 

As native species grow and develop in their native habitat (home), there are limits (predators, parasites, etc.) that keep the populations in check.

Sometimes, when a species is moved to a new location, the same checks and balances aren’t there.

It is now free to grow and spread wherever it can survive!  When this happens, an exotic species becomes invasive.
Slide 3 - Dandelions

Dandelions are an excellent example of a beautiful native European flower that has escaped to North America. The early colonists never realized that, centuries later, this plant would reproduce, spread and remain a common sight in our landscape.

The dandelion has all the right traits of an invasive exotic species.  To be successful in survival, the dandelion like many other invasive species reproduces at a fast rate, out-competes the native species for food and space, adapts to a variety of temperature and moisture conditions, and has few predators.

Humans are the main cause of exotic introductions. Never before have people traveled to remote places only to bring back a “hitch-hiker”. Often times it is unknown to the traveler that they are assisting in another invasion. It is crucial that we stop and understand the current exotic species and the strategies needed to stop future expansions.

Sit back, listen and learn!  

You play an integral part in stopping the spread of invasive species!

Slide 4 – Invasive Species: Where did they come from?

One of the most damaging impacts on the world’s ecosystem, including the Great Lakes of North America, is the introduction of invasive species. In their native waters, these organisms maybe relatively harmless. But, when transported to other waters, they can cause problems for native organisms, disturbing the balance of natural ecosystems and costing humans millions of dollars!

Slide 5 – Look around the map, do you recognize any of these invasives?

In the United States, over 4500 non-native organisms, including several thousand plant and insect species and several hundred non-native invertebrates (animal without backbones), mollusks (clams) and fish have established populations. 

Look around the map; do you recognize any of these invaders?

Slide 6 - How are aquatic non-native species introduced?

Often non-native aquatic species are introduced and spread by activities such as maritime commerce, recreational boating, sport fish stocking, trade goods (lumber, food, etc) and accidental releases associated with aquaculture industry, aquarium trade, bait business and horticultural practices.

Slide 7 - How do you protect Wisconsin’s inland waters from aquatic nuisance species?

Slide 8 - How can you prevent non-native populations from dramatically increasing, displacing native species, reducing biodiversity and limiting water-use activities?
Slide 9 - BY EDUCATION! 

Education is the key to prevention and control of aquatic nuisance species in Wisconsin. Active involvement of lake organizations, fishing clubs, boating organizations and manufactures is needed to ensure that laws, policies and programs for aquatic invasive species are successfully implemented.

Slide 10 - Let’s look at four examples of aquatic invasive species that can have had significant economic and ecological impact on Wisconsin waters.
Slide 11 – Purple Loosestrife

Purple Loosestrife  (Lythrum salicaria)  is a tall (3-7 foot) plant, with square woody stalks. The stalk is covered with purple flowers composing of 5-6 purple-pink petals surrounding a small yellow center. This plant was irresistible to horticulture enthusiasts, but is now illegal to cultivate.

The arrival of Purple Loosestrife, a beautiful but aggressive invader, arrived in eastern North America in the early 1800’s. Settlers brought plants to North America for their flower gardens, and seeds were present in the ballast holds of European ships that used soil to weigh down the vessels for stability on the ocean.

Slide 12 – Purple Loosestrife Distribution Map

Since Purple Loosestrife was introduced, it has spread westward and can be found across much of Canada and the United States.

Slide 13 – Purple loosestrife continued

Purple Loosestrife is a very hardy perennial, which can rapidly degrade wetlands, diminishing their value for wildlife habitat. Hundreds of species of plants, birds, mammals, reptiles, insects, fish and amphibians rely on a healthy wetland for survival.

Slide 14 – Purple loosestrife continued

When Purple Loosestrife gets a foothold, that habitat where fish and wildlife feed, seek shelter, reproduce and rear their young, becomes choked under a sea of purple flowers.

Slide 15 – Purple loosestrife brochures/cards
This purple exotic can be identified with the help of purple loosestrife brochures and cards available from UW-Extension and DNR. 

Slide 16 – Beware – purple loosestrife flower

Beware that each flower will produce a seed capsule and a mature plant (2-5 years old) will release 2.7 million seeds annually! As tiny as grains of sand, seeds are easily spread by water, wind, wildlife and humans.

Slide 17 – Digging, Hand Pulling, and Cutting

Controlling the spread of purple loosestrife is crucial to protecting vital fish, wildlife and native plant habitat. 

The best time to control purple loosestrife is in late June, July, and early August, when it is in flower, plants are easily recognized, and BEFORE it goes to seed.

Once flower petals begin to drop from the bottom of the flower spike, the plant begins to produce seed. Control activities can continue during this time, but require greater care so seeds are not shaken from the plant. At sites were plants have gone to seed, remove all of the flowering spikes first by bending them over in as plastic bag and cutting them off into the bag. Further cutting of stems or pulling can now take place without fear of spreading the tiny seeds.

Proper disposal of plant material is important. Put all plant pieces in plastic bags (vegetation rots quickly in plastic) and take the bags to a sanitary landfill site.

Be sure the landfill doesn’t require the bags to be broken open for composting!  Composting is not advised, as purple loosestrife seeds may not be destroyed and the thick, woody stem and roots take a long time to decompose. If facilities exist in your area, incineration is an effective way to dispose of plant material.

Be aware that your clothes and equipment may transport the small seeds to new areas! Thoroughly brush off your clothes and equipment before leaving the site.

Slide 18 – Chemical control
Chemical control is another method used to help curb purple loosestrife. 

If an infestation is in a dry, upland area, and on your own property, an approved herbicide can be applied to individual plants by selective hand spraying. If the purple loosestrife is near or in the water, a permit is required. Call the regional DNR office for more information BEFORE you treat!

Broadcast spraying is not recommended as it kills all broad-leaved plants, leaving the area open to further invasion from nearby sources of purple loosestrife.  This also provides an opportunity for seeds present in the soil to sprout.

Slide 19 – After chemical control

Typically the purple loosestrife will begin to brown and the leaves curl after one week of chemical application. Total plant death will be within two weeks.

Slide 20 – Bio-control beetles on leaf

In the mid-1980’s, biologists began to conduct a search for biological control agents of purple loosestrife. Of the more than 100 insects that feed on purple loosestrife in Europe, several species were thought to have excellent potential.

Testing began in Europe and was completed in North America between 1987 and 1991 prior to the insects being approved and released. Following the rigorous testing process and evaluation, five species of beetles received approval for release in North America.

Galerucella pusilla and Galerucella calmariensis (shown) are leaf-eating beetles that are currently being raised and released in Wisconsin.

Slide 21 – Bio-control – leaf damamge

The adult G. calmariensis lay eggs in late summer on the purple loosestrife plant. As the eggs mature to active larvae, they consume the leaves and new shoot growth. The larvae then continue to grow and mature to adult beetles.

Slide 22 – Beetle release

In late July and August, the adult beetles are released at specific sites across Wisconsin. At the time of release, site characteristics including habitat, size of infestation and water levels are recorded. 

Follow up visits to the site occur later so that survival and establishment of the beetles can be assessed and impact on the plant population evaluated.

It is hoped that the impact of these beetles will result an 80% reduction of purple loosestrife. With this estimation, it will take 10-20 years after the insect population becomes established before the purple loosestrife sites begin to decline significantly.

Slide 23 – Eurasian water-milfoil with diver

As you move off the shoreline and into the water, you may encounter another exotic species, Eurasian water-milfoil (Myriophyllum spicatum).

Slide 24 – Map, Counties with EWM

This exotic has spread across North America for decades and hit southern Wisconsin in the 1960’s.

During the next thirty years, Eurasian water-milfoil continued to be transported from lake to lake in Wisconsin. According to DNR, in 2004, there are 61 counties and more than 400 sites with confirmed infestations of Eurasian water-milfoil.

Slide 25 – Eurasian water-milfoil close-up

Eurasian water-milfoil is one of eight water-milfoil species found in Wisconsin and the only one that is not native. 

Eurasian water-milfoil is a submersed plant with feather-like leaves arranged in whorls (circles) on the stem. There are usually more than 14 pairs of leaflets per leaf.

Eurasian water-milfoil easily fragments and new roots form which attach to new objects, boats, trailers and motor propellers.

Slide 26 - Eurasian water-milfoil mat on surface of water

When Eurasian water-milfoil fragments take root, another plant colony forms and begins to spread around the lakeshore in waters 3-10 feet deep.

Eurasian water-milfoil can beat the competition and form dense beds that shade native plants and stop speeding boats.

Slide 27 - Harvester

Allowing Eurasian water-milfoil to stake its claim in a lake can be a costly mistake. 

As the Eurasian water milfoil continues to grow at a daily rate of 2-3 inches, it will not take long for a lake to choke with the weed. Mechanical harvesters maybe the option to keep waterways navigable.

Before this "super weed "gets out of control, lets look at the keys to prevention.

Slide 28 – Through the Looking Glass

Early detection of Eurasian water-milfoil growth is critical in stopping the plant from becoming a widespread problem in a lake. The best chance to halt this invasive plant is when it first appears on the scene.  

Learn to recognize Eurasian water-milfoil! 

It is important to be able to distinguish Eurasian water-milfoil from other aquatic plants. 

Through the Looking Glass and the identification cards available from DNR and UW-Extension are valuable tools.

Remember that healthy beds of native plants reduce the risk of Eurasian water-milfoil successfully invading!

Slide 29 – Hand pulling and raking

New invasion of Eurasian water-milfoil usually appears at boat landings and at disturbed vegetation sites. New colonies are best removed before they expand.

 Hand pulling and raking is a simple and effective control for small areas. 

Slide 30 – Boat, chemical treatment

For larger colonies, milfoil can be effectively treated with selective chemicals early in the summer before the plant flowers. 

A permit and a trained licensed applicator are required by the DNR before any chemicals enter the lake water! 

Whole-lake herbicide treatment is not generally permitted because of the potential to disrupt lake ecosystems by eliminating both exotic and native plants. 

Slide 31 – Bio-control weevil close-up

Research continues to explore biological control of Eurasian water-milfoil. 

A small (2-3mm, that’s tiny!) native aquatic weevil, Euhrychiopsis lecontei, shows promise in helping control the super weed.

This black and yellow stripe weevil has a preference for Eurasian water-milfoil over other native plants.

Slide 32 – Weevil larvae in stem

The adult weevils lay eggs in the active growing tip of Eurasian water-milfoil. The egg matures and the larval form burrows deep into the stem. 

By hollowing the stem and destroying the growing tip of the plant, limits the plant from increasing in size and spreading by root production.

Water chemistries (oxygen, pH, temperature, total phosphorus), shoreline vegetation, Eurasian water-milfoil density, plant maturity and predation of the weevils by small fish are the variables may impact the effectiveness of this bio-control, which appears to be effective at some, but not all, sites.

Preventing the transport of Eurasian water-milfoil to new sites is still the best way to protect against new populations!

Slide 33 – Rusty crayfish

Rusty crayfish is another species that has invaded inland Wisconsin waters.  Rusty crayfish are thought to be native to the Ohio River Basin and the states of Ohio, Tennessee, Indiana, and Illinois. 

As of 1960's “rusties” found their way into the waterways by non-resident anglers who brought them north to use as fishing bait. As the rusty crayfish population increased, they were harvested for regional bait markets and biological supply companies for educational purposes.

Even though a warning not to release rusty crayfish into the wild accompanies crayfish sold to schools, such warnings may be forgotten and the “rusties” may be released.

Except on the Mississippi River, it is illegal to possess live crayfish and fishing equipment on Wisconsin waters.

Slide 34 – Two rusty crayfish

Identifying crayfish can be very difficult.  Here are some general identification guidelines. If positive identification is needed, contact your local fishery management agency (DNR)

· Robust Claws (color grayish-green to reddish-brown)

· Dark, rusty spots on each side of their carapace (shell)

· Black bands at tips of claws

Slide 35 – Many rusty crayfish

Rusty crayfish inhabit lakes, ponds, and streams. They prefer areas that offer rocks, logs or other debris as cover. They feed on a variety of aquatic plants, invertebrates (worms, snails, leeches, clams, aquatic insects) fish eggs and small fish.
Rusty crayfish mate late in summer, early fall or early spring. The eggs hatch in 3-6 weeks and stay with the female until they have molted several times. The female offers protection during this vulnerable time in life. 

During the first year a rusty crayfish may molt 8-10 times the first year! Rusty crayfish reach maturity at a length of 2 1/2 inches. The fast growth and early maturity allows this species to out compete the other native crayfish for food, shelter and space.

Slide 36 – Rusty crayfish cooked

Because female rusty crayfish have the ability to lay 80 to 575 eggs, it is obvious to see that “rusties” can quickly overpopulate a lake. The control of this species is difficult, as chemicals will not selectively eliminate just the rusty crayfish. The best method of control is to prevent their introduction.

Trapping crayfish will not eradicate the crayfish, but it will help control the adult population.  There is a market for crayfish meat, especially in Sweden. Between 2,000-3,000 metric tons of crayfish are consumed annually at a festival in Sweden. Because of the crayfish plaque in Europe, the availability of crayfish from those waters has declined drastically. The rusty crayfish may be the best substitute for Sweden markets. It is too early to speculate if crayfish trapping and aquaculture will be a significant industry.  However, people in Wisconsin enjoy eating them too.
Slide 37 – Zebra mussels, beach

The latest aquatic invasive species that has gotten our attention as we walk the beach is zebra mussels.

Slide 38 – Zebra Mussel distribution map (WI)

Zebra mussels originated in western Russia in the area of the Caspian Sea. Shipping and canals allowed the mussels to gradually spread through Europe. Zebra mussels are believed to have entered United States waters when discharged into Lake St. Clair from the ballast water of a transoceanic ship in the 1980s.  They then spread (and were transported) throughout the Great Lakes and down the Illinois Ship and Sanitary Canal and IL River to the Mississippi. 

As of 2004, there were approximately 50 Wisconsin inland lakes with established zebra mussel communities.

Slide 39 – Zebra mussel with byssal threads

Zebra mussels are a small, two-shelled clam that grows to two inches long. Light and dark bands give the D-shaped shell a zebra-like appearance. They produce a tuft of fibers known as byssal threads, which allow them to attach to hard surfaces.

Slide 40 - Why are Zebra Mussels a problem?

A mature female mussel produces more than 1 million eggs each year. The young mussels (veligers) drift with the current for 3-4 weeks, and then attach to a hard surface. When zebra mussels accumulate, they can clog water intake values and engine outdrives causing expensive shut downs, repairs and replacements of docks, breakwaters, and boats.

Zebra mussels consume significant amounts of phytoplankton, the base of the food chain, drastically reducing the food available for native clams and fish.

Slide 41 - What can you do to prevent the spread of zebra mussels and other invasive species? 
· Inspect and remove aquatic plants, animals, and mud from your boat and equipment before leaving water access,
· Drain all water from your boat and equipment leaving water access,
· Dispose of unwanted bait in trash,
· Spray/rinse boat and trailer with hot (>104 ºF) and/or high-pressure water, especially if moored for more than a day, OR 
· Dry thoroughly for 5 days 
Remember there is no cure once Zebra Mussels have entered the water!

Slide 42 – Inspect and remove

Inspect and remove…
…plants and animals from your boat, trailer and accessory equipment (anchors, centerboards, trailer hitch, wheels, rollers, cables, and axles) before leaving the water access.

Slide 43 - Drain

Drain…
…your water from your boat and equipment (motor, livewells, bilge water, and transom wells) before leaving the water access area.

Slide 44 – Dispose
Dispose…
…of unwanted bait in the trash, not in the water.

Never dip your bait or minnow bucket into one lake if it has water in it from another. 

And never dump live fish from one water body into other waters.

Slide 45 - Clean boats, clean waters….
Spray/Rinse... or Dry

Rinse your boat, trailer, and equipment with hot (>104 ºF) and/or high-pressure water, especially if moored for more than a day, OR dry thoroughly for 5 days before transporting to another body of water.

Slide 46 - Learn

Learn 

What these organisms look like (at least those that you can see). If you suspect a new infestation of an exotic plant or animal, report it to the department of Natural Resources. 

Remember to consult the DNR for recommendation and permits before you try to control or eradicate an exotic species.

Slide 47 – All of us need to get involved… (beach scene)

All of us need to get in involved in preventing the spread of exotic species. 

If you find an aquatic invasive species:

· Keep it: Put it in a plastic bag

· Chill it: Put the specimen in the refrigerator or freezer
· Report it: Contact the nearest DNR service station
Remember it’s up to us!
