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Patty Loew:

Hello and welcome to “In Wisconsin.” I'm Patti Loew.  This week, take flight to find out how the state is battling a winged invader.  Meet a teacher who lifts her students to new creative heights.  Head to the bottom of Lake Michigan to see how a tiny animal is causing big trouble.  And find out how UW researchers believe they can put the zap on aquatic intruders in Wisconsin.  

Loew:

Deep beneath the surface of Lake Michigan, there's a battle for survival going on.  That battle is featured in this week's report from our series “The Great Lakes Connection.” for decades, the zebra mussel has been the bane of existence for waterfront businesses and scientists.  Now it seems that the zebra is getting crowded out of the aquatic scene.  As Liz Koerner found those concerned found you need to be careful what you wish for.  

Liz Koerner:

The zebra mussel made a splash when it first arrived in the Great Lakes in the late 1980s.  The invasive species hitched a ride in the ballast water of ships from eastern Europe, ships that enter the Great Lakes through the St. Lawrence seaway.  After it arrived, the tiny zebra mussel multiplied in the Great Lakes at a staggering speed.  Lakeshore utilities and industries have spent about $2 billion to date battling to keep their intake pipes clean.  But now the zebra mussel has met its match.  It's being eaten out of house and home by one of its relatives called the quagga mussel.  

Russell Cuhel:

These are all quagga mussels here.  We haven't found a live zebra mussel in my hand.  

Koerner:

Russell Cuhel and Carmen Aguilar are scientists with UW-Milwaukee's Water Institute.  They've been tracking the battle for dominance in Lake Michigan using a specially-adapted remote operated vehicle with a camera attached.  

Cuhel:

We watched when there were two or three quagga mussels in a grab in March, 2003.  And now out of 1,000 or 2,000 mussels, we might get five zebra mussels.  So they have overwhelmingly run over the zebra mussel population in only three years.  

Koerner:

The good news with this latest invasion of quagga mussels is that they don't seem to be adding to the problem for industries that pull water from the lake.  

Cuhel:

The quagga mussel is not as much of a problem for the water intake, because the threads that hold them to surfaces are not as strong as zebra mussels.  And they don't appear to favor very rapidly flowing water.  

Koerner:

The scientists and their students have discovered other differences between the two invasive mussels, differences that give the quagga mussels a big competitive advantage.  For example, zebra mussels must attach to hard surfaces like rocks in order to eat.  Quagga mussels can attach to hard and soft surfaces, like the sandy lake bottom, so they cover more ground.  

Carmen Aguilar:

Quagga mussels have the added benefit to them that they can actually survive and metabolize in colder water.  

Koerner:

Because quagga mussels can survive in colder water than zebras, they can live in deeper water.  And unlike zebras, the quagga mussel keeps multiplying all winter.  

Cuhel:

Every boulder, every rock, is completely covered with mussels, but now they're quagga mussels.  And in this particular view, we're looking over the top of a hill, down into a valley, and you see that the valley floor is virtually completely covered with quagga mussels.  

Koerner:

And a lot more quagga mussels means a lot less food for other species in the lake.  So in addition to the mussels survey, Cuhel and Aguilar are testing the water, trying to find out how big a bite the quagga mussels are taking out of the food supply below the surface.  

Aguilar:

One of those mussels can filter one liter of water a day, one mussel.  

Koerner:

The mussels eat tiny plants called phytoplankton, and a lot of it.  It's too early to say for certain how big a hole the quagga mussels are eating in the food chain, but some fish may already be suffering.  

Cuhel:

There are suggestions that alewife is already in decline.  

Koerner:

Alewife is the favorite food of stocked pacific salmon, which happens to be the favorite catch for sports fishermen.  

But sport fisherman aren't the only once with a stake in the lake.  Commercial fisherman also bank on a healthy haul.  Gary Seger works the southern half of Lake Michigan fishing.  He says that during the last ten years both zebra and quagga mussels have taken their toll.  

Gary Seger:

There haven't been any survival of the young of the year.  That's due to the filtration of the water taking place, which is causing depletion of the plankton.  

Koerner:

But Door County fisherman Dennis Hicke disagrees.  He says he's not convinced that quagga mussels are to blame.  

Dennis Hicke:

There is a difference in the growth of the white fish.  I think they're growing probably slower right now.  But I don't know at this point if anybody can say absolutely that's the reason for it.  

Koerner:

While not all fishermen are convinced that quagga mussels are affecting the fish, Cuhel and Aguilar continue to collect evidence of the impact of this new invasive species on the lake's ecosystem.  Looking for answers much needed by all the stakeholders in and around the Great Lakes.  

Loew:

More than 180 invasive species are estimated to already be in the Great Lakes, with a new one arriving on average every 6.5 months.  As Liz mentioned in her report, often these invasives are arriving via ballast water discharged from ships.  

The search for a solution to this problem is leading to some radical ideas.  The conservation group Great Lakes United proposed banning overseas freighters from the Great Lakes.  And Michigan has passed a law prohibiting ocean-going ships from dumping ballasts in state waters unless it has first been treated to kill any invasive species.  While the legal wrangling continues, UW researchers say they've come up with a method to prevent invasives from hitching a ride into the lakes in another way.  Attached to the outside of ships' hulls.  Andy Soth reports.  

Andy Soth:

It's a fact of nature.  Where there is a surface, some living thing will try to grow on it, whether it's a stone that's gathered moss, or something you've left in the fridge too long.  It's why we brush our teeth, to remove the bacteria that want to grow there.  When these living things cause problems for people, scientists call it biofouling.  It's a big problem for ships at sea.  Boats from carriers to canoes are designed to slip smoothly through the water.  When some living thing attaches and grows on a ship's hull, that creates drag.  

That can greatly reduce a ship's efficiency.  And it can lead to the spread of invasive species from one environment to another.  The Navy supports research on ways to reduce biofouling.   A new approach is being tested at the University of Wisconsin Professor Daniel Noquera and his assistant Rodolfo Perez. 

Daniel Noquera:

The typical way to remove the material nowadays is using mechanical means.  Go there, the ship gets into the harbor, is lifted and we start cleaning it like cleaning your teeth with your toothbrush.  

Soth:

The idea is to create a nonmechanical method.  Here's an analogy Wisconsinites can appreciate.  

Noquera:

It's like the rear defrost in a car.  You have some lines there that hit the window and that removes the ice, and against the mechanical removal that you have to scrape your window.  

Soth:

But instead of widely-spaced heated wires, they envision a network of electrodes generating a low voltage, a non-lethal charge.  Imagine a Great Lakes freighter with a hull like a low voltage bug zapper.  The charge is imperceptible to fish, but it won't let invasives hitch a ride.  

Rodolfo Perez:

Who wants to sit somewhere that basically where there’s some kind of electric field of current.  Let’s say, if this chair is electrified, I wouldn't sit here.  

Soth:

And apparently neither would a barnacle, enemy number one of sea-faring vessels

Perez:

Well, barnacles, they're like a nemesis.  They are not welcome in any ship.  

Soth:

Barnacles are so hard to remove because they produce a super strong glue and then grow a hard shell.  So the key is to keep them from attaching in the first place at the larval stage.  Perez is doing side by side tests to see if barnacles avoid electrified surfaces.  

Perez:

In this case, this is a barnacle that hasn't settled.  You can see the shape.  They look longer and thinner.  

Soth:

Settled barnacles take on a round shape as they latch on, which only happens on the left side, that’s not electrified.  Rinse both sides with water and the still-swimming barnacles on the right electrified side are swept away.  

Noquera:

I think one of the unique things is that we can tailor our electric pulses to affect different types of organisms.  

Soth:

Noquera and Perez are anxious to try out their methods on zebra and quagga mussels.  Applying their low-voltage, non-lethal fields to water intake pipes clogged by these intruders might clear them out.  Electrified ships' hulls could help cut down on future invasives.  Of course, it's a long way petri dish to a Great Lake.  

Noquera:

We still have to do a lot of development to get there.  But that's our ultimate goal.  

Loew:

Rodolfo Perez tells us that he and the Professor Noquera are now outfitting larger surfaces with a different electrode layout that will be tested this summer.  He says they also submitted a proposal to collaborate with UW-Milwaukee to investigate the effect their electrode system has on mussels in Lake Michigan.  If the funding comes through, they'll start that research next February.  You can find out more about this research and about all our Great Lakes reports by logging on to greatlakesforever.org.  Once there, you'll find streaming video of the reports, producer diaries and bonus video.  Again, you'll find it at greatlakesforever.org.  

Loew:

It's like something out of a B horror flick, a menace arrives from the unknown, overwhelming our cities.  A military-style effort is launched to stop it.  The menace seems to be getting the upper hand.  Then seemingly out of nowhere comes a plot device that helps turn the tide of battle.  Have we been watching the Sci Fi channel way too much?  Reporter Art Hackett says maybe not.  

Phil Pellitteri :

Our first infestation started up in Door County, which makes a lot of sense because of all the people coming from around the country to camp up there.  People traveling from infested areas probably brought egg masses and larvae and that's how they established.  They're almost like a super star as far as an insect is concerned.  They feed on a wide variety of trees, but primarily oaks and poplars are on the top of the list.  It’s been a rather slow spread, because the moth, at least the variety of moth that we have here does not fly in the adult female stage.  They probably get transported by egg masses that are attached to camping gear or lawn furniture.  

Art Hackett:

Entomologist Phil Pellitteri is explaining the first chapter in the story of a scientific experiment that took place nearly 150 years ago, an experiment that went terribly wrong.  

Pellitteri:

A gentleman out in Massachusetts wanted to cross breed these with regular silkworms to make silk.  That is like trying to cross a pig with a sheep.  It isn't scientifically possible.  

Hackett:

Needless to say, the experiment failed.  The gypsy moths were abandoned.  

Pellitteri:

Some of those escaped and the infestation spread from there.  

Hackett:

They start as caterpillars which spin cocoons, which hatch the next cycle of gypsy moths.  About 25 years ago, the caterpillars started devouring Wisconsin's trees.  

Pellitteri:

What happens during the day is they will often crawl underneath crevices of bark and other places and hide and lay low.  Then in the evening they'll go up to feed on the tree.  They eat to two to three times their body weight a day.  When they really get going, they eat every leaf off of a tree.  If this happens for two to three years in a row, the trees become in such a weakened state, that wood-boring beetles come in and kill them.  

Hackett:

The caterpillars don't just help kill trees.  Gypsy moths are messy eaters.  

Pellitteri:

That is the digestive plant material that they put out.  It's subtle, but there's an awful lot there.  When we look at this tree, it's still lightly infested.  You can only imagine tenfold, 20-fold.  

Hackett:

They are in general messy insects.  

Pellitteri:

They put their egg passes on the sides of buildings so much so that you have to get there and brush the stuff off.  And they also cause skin irritation if you come in contact with the caterpillar.  People can't go in their back yards for two to three weeks during a bad outbreak.  And we don’t have that much summer in a state like Wisconsin.  

Hackett:

America has been fighting the gypsy moth for nearly 100 years.  The first attempt to fight an exotic pest with exotic controls, a fungus from Japan.  It goes by an exotic and difficult name.  

Pellitteri:

It’s called entomophaga maimaiga.  

Hackett:

When it infects a caterpillar, the caterpillar dries up.  

Pellitteri:

You can take a dried up caterpillar and grind it.  That will release the spores into the ground.  Then, when you get the right wet conditions early in the spring when the moths are small, they become infected with the spore.  Eventually the fungus over takes the body and kills it.  

Hackett:

The fungus didn’t appear to thrive in America.  

Pellitteri:

It was released back in the 1910s, 20s, very early with no evidence of establishment.  People kind of forgot about it.  

Hackett:

Scientists tried nearly 50 different biological controls in the first 50 years of the gypsy moth outbreak.  

Pellitteri:

Some of them now were probably not the best choices.  There's one called Compsilura concinnata, that's a fly that does go after gypsy moths, but unfortunately, we find it goes after some of our native species too.  There's some documentation that some of the wild silkworm populations have suffered because of that.  

Hackett:

But the story of the gypsy moth is a continuing lesson in the law of unexpected results.  By the 1980s, the U.S. Department of Agriculture had declared war on the gypsy moth.  As the insect has spread from east to west across the United States, the battle line moved ahead of it.  The battle line now bisects Wisconsin.  

Chris Letteau:

The real goal is to find these isolated infestations well out in front of the main infestation.  

Hackett:

Chris Letteau coordinates the Wisconsin Department of Agriculture's gypsy moth program.  This day, the planes are operating out of Mineral Point's airport.  

The planes crisscross over Iowa and Green Counties, hitting pockets of trees where traps found moth populations earlier in the year.  The planes are dropping pheromone flakes.  It sounds like an important part of a nutritious breakfast, but actually it is a biological control.  

Letteau:

What we're doing is by putting out all these little pheromone flakes, they mimic the female moths.  They emit the scent the males use to find the females.  In low level populations with these fake females out there, they spend their time chasing these fake females, and don't actually get an opportunity to reproduce.  The last couple years have been a great success.  We've actually  managed to move the line back a little bit on average across the state.  

Pellitteri:

There's no way you will eradicate this insect.  But they call it slow the spread.  And the idea is on that fire line, as it's moving through, to try to slow it up so its establishment in the state will be delayed and hopefully over time we will have other ways of managing it.  

Hackett:

Scientists may have another way.  Remember how we said the story of the gypsy moth is a story of unexpected results?  Around 1990, Pellitteri says computer models were predicting a huge outbreak of the insects.  

Pellitteri:

When people investigated, they found the gypsy moths were all dying on the trunks of trees, drying up and they were all infected with this fungus disease.  

Hackett:

The same fungus released nearly 80 years before.  It's uncertain why it suddenly started reducing the moth population.  It may just have needed the right pattern of wet springs.  

Letteau:

In 2003, when we had a wet spring in the southern part of the state, we did get some real blow-up of the fungus, which killed a lot of caterpillars.  We’re very happy about that.  

Pellitteri:

It's not going to happen every year, but if we could get a break every three or four years, it will hold those populations down.  

Hackett:

The Japanese fungus may not put the pilots out of business.  They fight on the front lines of the battle.  

Letteau:

The fungus hasn’t yet caught up to the front.  It may take a while.  There could be a lot of damage before it actually would get in there and help to reduce the population.  

Hackett:

For those who fight the gypsy moth, the fungus may be a long lost friend they didn't realize they had.  

Loew:

Chris Letteau says this year's treatments will start in mid May.  He also told us that trapping information from last fall shows that the moths have not spread much.  The DNR is now seeking public comment on its aerial spraying plan.  You can find out how to submit a comment by going to our website at www.wpt.org/inwisconsin.  

Loew:

Our reports so far this week have dealt with species most people are not so thrilled with.  Quagga mussels, gypsy moths.  Our final report features an animal people are much more fond of, the whooping crane.  In fact, a teacher at  Berlin High School is so enamoured with the bird she uses it to inspire her art students.  Frederica Freyberg reports.  

Frederica Freyberg:

The whooping crane, a majestic animal, the tallest flying bird in north america.  Pollution and development nearly wiped the whooping crane out of existence by the 1950s, but they are slowly coming black.  They now number about 400 worldwide.  That's thanks to efforts like those of the International Crane Foundation near Baraboo.  

Paul Hanson:

I want these students to become passionate.  

Freyberg:

It's also thanks to a different kind of effort on the part of high school art teacher Paula Hanson.  

Hanson:

I want them to know that they are the messenger.  That they are the ones who are sending a message out to the world that we need to protect our environment so that we can protect the species.  

Freyberg:

Busy hallways at Berlin High don't seem to lend themselves to the serious business of artistic expression with an ecological bent.  But enter Mrs. Hanson's room.  She's talking about extinction and preservation.  

Hanson:

What we're going to start with is our time lines of the whooping crane versus the sand hill crane.  

Freyberg:

Paula Hanson is licensed to teach art.  

Hanson:

So that you create form, you create depth, you create the illusion of the texture that you're trying to seek.  

Freyberg:

But while teaching art, Paula Hanson also teaches science.  

Hanson:

Make sure that you create a habitat that makes ecological, biological sense to that bird that you're working on.  

Student:

Mrs. Hanson is an awesome teacher.  

Freyberg:

Carly Horvath is one of the students inspired to do her best work in Mrs. Hanson's class.  Work like this piece entitled “Sunset Crane.”  It's among the works that are part of an international traveling exhibit, an art exchange program through the International Crane Foundation.  

Alyssa Rod:

When we have people going to China, or Russia, India, Cuba, those countries are where we're going to be sending those pieces of artwork to when they can go.  

Freyberg:

Carly says she has never left the midwest, but her artwork will.  

Horvath:

Just thinking that other people in like Japan, or wherever they'll go, will see it, it's just amazing.  

Hanson:

So you're actually creating the illusion of these moving wings.  And that's why it looks kind of blurry.  

Freyberg:

Mrs. Hanson wants the artwork of cranes sketched on paper to look scientifically realistic.  The message is not abstract, but believable in its beauty.  The integration of art and science doesn't explain the whole reason Mrs. Hanson's students create works that stand out as exceptional.  

Hanson:

I just feel kids don't always know what they're capable of.  They don't know sometimes what their potential is.  And as a teacher, you have to push them to their limit.  And what truly thrills me is when I see a student that looks at their finished work and goes wow, I did that.  

Freyberg:

Paula Hanson says her students are helping tell the world about this beautiful, incredible bird, showing the world what would be lost without them.  But she's not just focused on the world audience.  She's looking to impassion her students, one campus at a time.  

Hanson:

These students now are talking about, “Mrs. Hanson, I saw a sandhill crane in the field and it had two little ones running around.  And now every time I see a crane, I think about what we did in art class.”  And I'm thinking wonderful.  It's working.  

Loew:

The International Crane Foundation tells us any school or child can participate in its art exchange program.  For more information, check out the link on our web page at www.wpt.org/inwisconsin.  

We leave you now with a look at a rarely-seen area of our state.  And it's brought to us from one of our viewers.  Mr. Nelson of Washburn had his camera in hand when steelhead trout were migrating up the Sioux River in Bayfield County a few years ago.  He tells us the trout should begin running any day now.  For “in Wisconsin,” I'm Patty Loew.  See you next time.  
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