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[INFTRODUC PION

The University of Wisconsin Sea Grant College Program is a statewide program of basic
and applied research, education and technology transfer dedicated to the wise steward-
ship and sustainable use of the nation's Great lakes and ocean resources. It is part of a
national network of 29 university-based programs funded through the National Sea Grant
College Program, National Qceanic & Atmospheric Administration, U.S. Department of
Commerce, and through matching contributions from participating states.

More than 160 faculty, staff and students are currently participating in UW Sea Grant-
funded projects at six UW System campuses (UW-Madison, UW-Milwaukee, UW-Green
Bay, UW-Manitowoc, UW-La Crosse and UW-Superior). Sea Grant specialists — strategi
cally located at Advisory Services cffices on UW campuses in Green Bay, Madison.
Manitowoc, Milwaukee and Superior — convey research needs and research results
between coastal resource users and the academic community.

During 1996-98, UW Sea Grant is supporting 35 research, outreach and education projects
designed to enhance Great Lakes spert and commercial fisheries, improve freshwater
aquacutture, analyze the ecosysiem effects of zebra mussels, explore the potential of
biotechnology and other advanced technologies for marine and Great Lakes applications,
analyze socie-economic issues and advise coastal communities and Great Lakes-related
businesses, enhance safety for recreational scuba divers, and investigate the cycling of
toxic contaminants in Great Lakes systems and develop strategies for pollution remediation.

Since its creation nearly 30 years ago, Sea Grant has proven to be a sound investment. The
national Sea Grant network offers an established infrastructure for university research and
technology transfer to the marine sector of the national economy. It is the only Great Lakes ax
ocean program in the United States that combines research and outreach to bring scientific
information te state. regional and federal resource managers, the public and industry.

The UW Sea Grant program is internationally recognized for its cutting edge research in
fisheries, toxic contaminants and water quality, aquaculture and seafood technology.
biotechnology, estuarine and coastal processes, diving physiology, policy studies, and
innovative research iniiatives. During 1996-98, UW Sea Grant is utilizing an issue-

oriented approach to address problems and respond to opportunities in the following
thematic areas.



Lake Superior Initiative

Lake Superior is a vital economic and environmental resource. It is also a fragile ecosystem
threatened by toxic chemicals, exotic species and human exploitation. While environmental
protection and restoration are vital, economic development is also critical to communities
in the Lake Superior basin,

PRCJECTS

Restoring Sustainable Fisheries to Lake Superior
Helping Lake Trout Make a Comeback in Lake Superiar
Tracking Trace Metals in the Lake Superior Watershed
Investigating the Effects of Mercury on Fish Poputations
The Economics of a Sustainable Lake Superior Fishery

Studying Life Patterns of Recreational Boaters
in the Apostle Islands Region

Sharing Wisconsin's Underwater Treasures

Monitoring Wisconsin's Great Lakes-Area Eceromic Future



LAkL SUPERIOR INITIATIVE

1. Restoting sustainable fisheries to Lake Superiar

Restoring native fish communities remaing a fong-term goal of Great Lakes fisherias
managers. The intent is to establish a state resembling that which existed prior to the major
decline in fish stocks due to overexploitation and invasion of the parasitic sea lamprey. But to
do so requires a means for collecting, synthesizing and analyzing some basic informaticr.

This project wilt gather data and provide tools for analysis of Lake Superior fisheries.
Researchers will develop a bicenergetics mode for populatians of key species in Lake
Superior — lake and steelhead trout, chinaok and coho saimon, and burbot. This madel
will provide important informaticn about the Lake Superior food web, as well as estimates
of contaminant bioaccumulation in the system. Researchers wilt also assess cument and
future effects of predation and fishing prassure.

This research will prove invaluable to managess charged with restoring sustainable fisheries
in Lake Superior. The findings will help guide continued ake trout restoration efforts,

design of saimenid stocking programs, implementation of fishery regulations and develop-
ment of sea lamprey control strategies.

NEW PROJECT IR/LR-72): Sustanability of the Lake Superior Frsh Cammunity: An Analysis of
Gpportunities and Constrainis

James F Kitchsll
Cerler for Limnology
UW-Madison

2. Halping lake trout make a comeback in Lake Superior

The rehabilitation of lake trout in Lake Superior is one of the Great Lakes’ brightest success
stories. Through the efforts of scientists and managers, the once-decimated populations of
trout have rebounded significantly. As these populations continue to recover, it is important
to determine the stock structure so the fish can be managed for a sustainable harvest.

Lean and siscowet lake trout are closely related salmonids in Lake Superior. Although
distinct as adults. the young fish look the same. in order to better contral the trout fishery,
managers rieed a way to tell the two fish apart at all ages.

in this project, researchers wilt identify genetic markers 1o aid in stock identification and to
distinguish between young lean trout and young siscowet trout. This work also will lead to
development of a noninvasive DNA test — important because fish wan't have to be killed
to obtain genetic samples.



State, federal and tribal agencies involved with rehabilitation programs can use such
technology to more efficiently manage the recovering lake trout fishery in Lake Superior.

NEW PROJECT (R/LR-73] Application of Microsatesites to Stock Identification in Lake Super.or Lake
Trout

Rutn B. Phillips
Center tor Great Lakes Studies
UW-Milwaukee

3. Tracking trace metals in the Lake Superior watershed

Lake Superior is the cleanest of the Great Lakes, and people want 1o keep it that way by
eliminating as much pollution as possible. That pollution includes metals like tead, cad-
mium, arsenic, mercury, 2inc and others. Even af very low concentrations, some of these
metals can exert toxic effects.

Streams and tributaries throughourt the Lake Superior watershed are major reservoirs of
metals. This project will assess key faciors controling the mobility and fluxes of a dozen
different metals in representative tributaries of Lake Superior. Researchers will study trace
metal transport and relationships to stream geochermnistry, watershed characteristics and
hydrologic events. The use of newly developed “ultra-clean” sampling and analysis methods
will enable researchers to quantify metal concentrations at the near-molecular tevel.

This information will enable regulators and managers to develop and enforce realistic
standards governing trace metal poliution in Lake Superior and etsewhere.

NEW PROJECT (R/MW-71): Trace Metals in Lake Superior Tributaries: Implications for Contaminant
Virtual Elimination

David £, Armstrorg
Water Charmistry Program
UW-Madison

William C Sonzogni
State Laboratory of Hygrene
LAW-Madison

4. Investigating the effects of mercury on fish populations

Mercury contamination i$ widespread in the Great Lakes region. Aithough its effect on
humans has been widely studied, there has been relatively iittle research about the
consequences of mercury contamination on fish populations.

This study will investigate the relationship between mercury consumption by female fish
and its effects on their offspring. The researchers will feed female fathead minnows a
mercury-contaminated diet. They will examine the minnows' young and determing whether
mercury concentrations in larval fish are depencent on concentrations in the maternal fish.
They will also observe the effects of maternally transmitted mercury on hatching success,
feeding behavior, growth and survival in the young.



The information gained in this research will help fisheries managers understand the
relationship between mercury contamination and the health of susceptible fish
populations.

NEW PROJECT {R/MW-75): Maternally Transmitted Mercury: Effects on Embryo and Larval Fish
Survival, Growth and Feeding Behavior

Mark B. Sandheirnch
River Stydies Center
UW-La Crosse

Acnald G. Rada
River Studiss Center
UW-La Crosse

5. The economics of a sustainable Lake Superior fishery

Economic research informs public debate and decision-making on policies for Great Lakes
fisheries. But 10 date, economic models have focused almost exclusively upen efficiency
based on maximizing the present value of the fisheries. More and more, however, commu-
nities and resource managers are working to build and protect the sustainability of their
resources, so they can continue praducing into the future,

This project will buiid an economic framework that integrates the concept of sustainability
with that of efficiency. This madel will be appled to the fisheries of Lake Superiar, informing
policy-makers of the implications of planming for and achieving a sustainable fisheries
resource.

NEW PROJECT (R/PS-36] Sustamapiity and the Economics of Fishenes Management: A Lake
Supenor Case Study

Hichid G Rishop
Agricultiire and Applied Fooanmins
W Madhison

6. Sludying iife palterns of recreational boaters in the Apostle Islands region

The Apestle ksfands region of Lake Superior has been a popular recreational boating site
for many years. But the numbers of boaters and their characteristics are constantly
evolving. These changes affect northern Wisconsin's natural and economic environments.

A group of Apostle isiand-area boaters were surveyed in 1975 to learn what factors
influenced their participation in recreational boating. They were surveyed again in 1985,
and in 1997 this group will be surveyed again to obtain information about their current
Wfestyles and to sbserve changes in their boating participation,

As one of few long-term panel studies in the recreation research field, this project wil
provide informatior; about how pecple's recreational fives change as they age. It also will
reveal changes in how society regards and uses wilderness. This study will show how
recreational boaters have aftected the Apostie Islands area and how that area has changed
and developed to suit the boating population.



Understanding the recreational choices made by this aging population will reveal what
individual, societal and site-related influences affect people’s decision-making processes.
These findings will help policy-makers, resource managers. business owners and the
public make informed decisions refated to recreational and economic development In
nerthern Wisconsm,

NEVW PROJECT {R/PS-48): Participat:on in Apostle Istands Boeating: Parsistence ang Change, 1975-
1997

Thomas A, Heberlein
Bural Sociclogy
UW-Madison

7. Sharing Wisconsin's underwater treasures

The Great Lakes are home to thousands of weli-preserved shipwrecks that hold recre-
ational. historical and archeolegical significance. For the past eight years, the Wisconsin
state underwater archeclogist has been building an inventory of the state’s Great Lakes
shipwrecks and other submerged archeological treasures. This project will share informa-
lion on Wisconsin's Lake Superior shipwrecks with the public in entertaining, educational
and interactive ways.

Shipwreck information will be made available to recreational divers, educators, archeoto-
gists, students and the public in three formats: waterproof dive guides, an interactive
mulimedia World Wide Web site and a CD-ROM. The effort is also designed to help attract
recreational divers ta these wrecks. A Michigan Sea Grant study found that shipwreck
diving can provide a million-dollar boost to the tourism econcmies of nearby coastal
cammunities. Ancther aim of the project is to foster better stewardship and protection of
Wisconsin's submerged cultural resources through public education, especially within the
diving community.

This collection of Lake Superior shipwrecks will serve as a prototype for developing a more
comprehensive, regicnal Great Lakes shipwrecks database.

In addition to warking on multimedia site guices to Lake Superior shipwracks, the Commu-
nications Office wilt assist the Lake Superior initiative coordinators as they plan and host a
public forum on Lake Superior issues. The forum is tentatively sltated for 1898,

NEW PROJECT [A/AS-3B) lce-Water Mansions: Mulimedia Site Guides to Lake Supenior Shipwrecss
Stepnen C. Wittman

Sea Grant Instifute

UW-Madison

David §. Cooper
State Historical Society of Wisconsin



8. Monitori i -
onng Wisconsin's Great Lakes-area economic future

In connection with UW Sea Grant's Lake Superior Initiative, the Advisory Services business
specialist i collecting and analyzing information about Wisconsin's Great Lakes-refated
businasses in the Lake Superior region. These data will be used to evaluate trends and
help area communities with their development plans.

in another project, Advisory Services is coordinating a lake herring marketing study, in
which commercial lish processors will distribute herring samples — with preparation and
storage instructions — to wholesalers and distributors in the Midwest. This study could
lead to new opporiunities for the Lake Superior fishing ndustry.

At the same time, Advisory Services is working with Wisconsin Department of Natural
Raesources ta arrange commercial fishing license buy-outs to nelp reduce pressure on the
laka's fish populations.

CONTINUING PROJCT (A/A5- 11 Advisory Services. Program Goordmation ard Field Offices

Allen H Miller wath Harvey Hoven
Sea Grant Institute
W -Madison



Nonindigenous Species

The Great |Lakes have been invaded by mare than 130 species of plants and animals, but the
recent invasion of zebra mussels has arguably had the widest impact. The mussels damage
human structures and also impact aquatic ecosystemns by altering nutrient cyclng, contami-
nant cycling and habitat features.

PROJECTS
Understanding Zebra Mussels’ Effects on Great Lakes Snails
The Inland Invasion of Zebra Mussels
Developing Strategies to Keep Ahead of Zebra Mussels
Tapping Eastern European Resources for Zebra Mussel information
Determining the Effect of Zebra Mussels on Nutrients Needed by Fish
Determining Zebra Mussels’ influence on Green Bay PCB Confamination
Dealing with the Zebra Mussel ard Eurasian Ruffe

Alerting the Public to Problem Species



NONINDIGENOLS SPECIES

1, Und&‘!'Standing zebra mussels’ effects on Great Lakes snails

Despite the zebra mussel's rapid spread throughout the Great Lakes and connected
drainage basins, its effects on the ecolegy of fhese habitats are unclear. For exampie,
native snails of the Great Lakes would seem to be at risk from the zebra mussel's propen-
sity to attach to just about any hard surface. Though the rofe and importance of gastro-
pods in Great Lakes ecology is not well understood, loss of snail species due to 7ebra-
rruissel adhesion of “fouling” might have repercussions that could cascade through the
Great Lakes ecosystem.

In this study, researchers will determine the extent of zebra-mussel fouling on the snail
fauna of southwestern Lake Michigan, In addition, the research will: dacument the extent
of fouling by zebra mussels on native gastropod fauna among habitats, among species
and among individuals: examine the population-level impacts of zebra-mussel fouling on
native gastropod fauna; analyze impacts of zebra-mussel fouling on such individual snail
metabolic and life-history parameters as consumption, respiration, reproductive capacity
and growth; and investigats variables like behavior, shell characteristics and habitat that
influence gasiropod species’ susceptibdity to fouling.

CONTINUING PROJECT (R¢ B-601. Fopulation and Energetic Conseguences of Zebra Mussel Fouling
an Native Gastropod Fauna of Laxe Michigan

[hanna k. Fadilla
Zoology
LW-Madison

2 The inkand invasion of zebra mussels

Despite widespread empirical informaton on the spread of zebra mussels through
navigable waters. almost nothing is known about the potential rate and direction of the
overland spread of zebra mussels to North American inland lakes.

In this project, researchers will look for zebra mussels in plankton sampies collected from
six regicnal “lake districts” in Wisconsin, Michigan, Indiana and Hllinois. These districts
differ in their potential exposure to sources of zebra mussels. Within each region, research-
ers will sample confrasting sets of takes that differ in characteristics likely to make them
susceptible to invasion, Information on boat transfer will also be collected from these sites.

From these findings, researchers will seek to document the spatial and temporal pattern of
zebra mussels’ spread within local systerns of inland waters. They will compare the
characteristics of invaded and noninvaded lakes to determine correlates of invasion
susceptibility and infer likely dispersal mechanisms; assess the relative importance of
primary and secendary invasion events on the spread of zebra mussels within focal



systems of inland waters; compare patterns of local invasions in different regions to
determine the generality of any observed patterns; and test predictions of importance of
the exposure of inland systems to nearby source populations.

CONTINUING PROJECT {R/LR-62); An Assessment of the Overlana Qispersal of Zebra Musssis into
Inland Nerh American La<es

Clifford Kra®t
Sea Grani Institute
UW-Madison

3. Developing strategies to keep ahead of zebra mussels

As zebra mussels spread from the Great Lakes to Wisconsin's inland lakes, they can cause
major ecological changes. By altering nutrient avaiiability, these prolific nonindigenous
mollusks could transform lake systems based on plankton-fish interactions into systems
dominated by zebra mussels and bottorn-feeding fish.

This study will help fish managers keep ahead of the zebra mussets. Researchers will
investigate the effect zebra mussel infestations have on energy transfer between primary
producers, like phytoplankion and plants. and higher-level consumers. Also, they will
determine what characteristics make a lake susceptible to zebra mussel colonization.

Results of this research combined with long-term data from Wisconsin's lakes will contris-
ute to an understanding of how zebra mussels could after specific inland lakes. This
information will help managers predict the probabiiity of zebra mussel infestations and wili
sliggest management strateqies for lakes that appear susceptible.

CONTINUING PROJECT (R/LR-63); The Effect of Zebra Mussel Infestation in inland Lakes ¢n Pelag.c
Benthic Coupling

Russell L. Cunel
Center for Great Lakes Studes
UW-Milwalkee

David N. Edgingtor
Center for Great Lakes Studies
UW-Milwaukes

4. Tapping Eastern European resources for zebra mussel information

Eastern European scientists have amassed a wealth of information about zebra mussels.
These mollusks were accidentally transporied from Europe and deposited in the Grea:
Lakes during the 1980s. Since then they have caused numercus ecological problems.
Eastern European researchers hiave been studying zebra mussels for many years. but due
to past political and cultural circumsiances. North American scientists have been unable to
take full advantage of their findings.

This prolect brings two Belarussian scientists to the University of Wisconsin-Madison.
where they will spend 10 months working with resident faculty and other visiting scientists,
They will use their data to test and develop models of zebra mussel establishment ang
spread. prepare manuscripts about their findings and assist with field research in the Great
L akes region.



Many North American scientists, water managers ang policy-makers will directly benefit
from sharing information with these Eastern European scientists.

CONTINUING PROJECT (R/LR-65): Facilitation of Exotic Species information Exchange Befween
North America and the Former Soviet Union

Dianna K. Padilla
Zoology
UW-Madison

5. Determining the effect of zebra mussels on nutrients needed by fish

The Great Lakes and inland lake ecosystems are undergomg major changes due to zebra
mussel invasions. These mofiusks, which were accidentalty introduced 1o North American
waters in the 1980s, are filter teeders. They take nutrients out of lake water, causing it to
becoms clearer.

in recent years, fewer young fish have sntered the fish populations of some lakes. There
are many possible causes for this, but some scientists suspect the zebra mussel 1s the

culprit.

This study will help prove or disprove that zebra mussels negatively affect farval fish by
taking necessary nutrients aut of the water. It will alsc determine whether that impact, if
proven, can be offset by adding nutnents to the water, In addition, the researchers will
check whether fish that switch from eating plankton to bottom-dwelling invertebrates are
better able to survive in zebra mussel-infested watars than fish that do not change their

sating habits.

Findings from this study will help fishery managers identify lakes where zebra mussels
could negatively affect native fish and will suggest ways 1o reduce zebra mussels’ impact
on these fish.

CONTINUING PROJECT iR/LR-86): Trophe Interactions between Zebra Mussels and Larval Fisn:
Fxperimentat Tests of Competition far Planktonic Besources

Mark B. Sandheinnich
River Studies Center
UW-La Crosse

Wikiam B. Richardson
National Biological Services
Uw-La Crosse

6. Determining zebra mussels' mfluence on Green Bay PGB contamination

Green Bay's bottom sediment and foad web corttain high concentrations of polychiori-
nated biphenyls (PCBs). PCBs are toxic chemnicals that accumulate in animal tissues,
Seme members of the PCB chemical family are more toxic than others.

Zebra mussels extract PCBs from water and accumulate high concentrations of the
chemicais in heir bady tissues. Although this might increase PCB exposure for some
members of the food web, it could decrease exposure for others.



In this stucly, researchers will take samples of Green Bay zebra musseis, plankton, fish and
deepwater invertebrates and analyze them for the more texic members of the PCB family
— the caplanar congeners. They will combine these measurements with existing modeis to
determine zebra mussels’ influence on the flow of PCBs in the Green Bay ecosystem,

The information gained in this study will enable managers to better assess the risks
associated with PCB exposure and the potential benefits of sediment remediation.

CONTINUING PROJECT (R/MW-57): Influence of Zebra Mussels on the Bistribution and Fate of
Coplanar PCB Congeners in the Green Bay Estuary

David E. Armstrong
Water Chem.stry Program
Uw-Madison:

Wiltiam C. Sorzogni
State Laboratory ol Hygiene
UW-Madisnn

7. Dealing with the zebra mussel and Eurasian ruffe

Qutreach efforts are key to controlling nonindigenous species. The zebra mussel, which
has spread throughout the central United States. has had significant ecanomic and
ecological effects. It clogs water intake pipes and attaches to and fouls boat hulls, dock
pitings and other submerged objects. The Eurasian ruffe has become the dominant species
in the Dulutn, Minn.,-Superior, Wis., harbor and is expected to have a negative impact on
nearshore fisheries. UW Sea Grant Advisory Services is enlisting public support for
activities and practices that will curtaii the spread of these and other invaders,

This project involves a wide range of activities conducted in collaboration with other Great
Lakes Sea Grant programs. UW Sea Grant's efforts include coordinating the development
of the National Sea Grant Nonindigenocus Species World Wide Wet site, producing the
quarterly Zebra Mussef Update national newstetter and training citizen volunteers o collect
water samples frorn inland lakes and send them in to be tested for zebra mussel larvae.

in support of nonindigenous species research. Advisory Services is compiling and analyz-
ing data from the Great Lakes in an effort to further understand interactions between native
and nonnative fish.

CONTINUNG PROJECT (AsAS-36): Zebra Musse: Qutreach Plan: A Cortinuing Program of the Great
Lakes Sea Grant Netwark

Chfford K-aft
Sea Grant Institute
Uw-Madison

Alier H. Waiter
Sea Grant Institute
Uw-Madison



B. Alerting the public to problem species

The UW Sea Grant Communications Office supports the nonindigenous species research
area by preparing news releases about Sea Grant-supported exofic aquatic species
rasearch and outreach, and annually distributing thousands of fact sheets and pamphiets
about a variety of nuisance nonindigenaus species to the public.

The Communications Office aiso publishes the Sea Grant network's national newsletter,
Zebra Mussel Update, in collaboration with Adviscry Services' exotic species specialist,
The Ohio State University Sea Grant Cotlege Program and Mercury Marine, a Brunswick
Company. Distributed quarterly coast to coast, the newsletter currently has an estimated
readership of more than 100,600.

In cooperation with the University of Minnesota Sea Grant program, UW Sea Grant is
preparing a series of special public-service announcements about the Eurasian ruffe, a
new nonindigenaus fish recently found in Lake Superior. in hopes of helping to prevent its
gpread to other waters. UW Sea Grant is also providing publicity support for an interna-
tional conference on Eurasian ruffe.

CONTINUING PROJECT (A/AS- 23 Communications Office and Program Coordination

Stephen C. Wittman
Sea Grant Institute
LW -Madisan
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Aquaculture for the Great Lakes Region

Wisconsin and the Great Lakes region have abundant resources and existing markets that
are well-suited to commercial agquaculture. Aqualculture is vital to the valuable Great Lakes
sommercial fishing industry, which depends on hatchery production and fish stocking.

PROJECTS

Overcoming Yellow Perct's Growth Limitations

improving Growth and Survival Rates of Yelliow
Perch and Wateye in Aguaculiure

Coniroliing Stress Response in Saimon ang Trout
Making Acuaculture Information Available to the Public

Providing Financial Advice



AQUACULTERE FOR i1 ka1 # VRS REGION

1. Overtoming yeﬂow perch‘s, growth limitations

Raising yellow perch 10 an acceptable market size is a difficult task, The faster-growing
fernales are more desirale than males, but when they reach sexual maturity their energy
goas into egg making — not flesh preduction. This reduces fillet yieids and profits.

One way to solve this problem is 10 preduce triploid females, whick are sterile. In this
project. researchers will create jamale tetraploids — fish with four sets of chromosomes —
and treat them with male harmones so they produce sperm. They will cross the tetraploids
with regular diploid females, which have twa sets of chromosemes. in an attempt to
produce triploid females — tast-growing. sterile fish. They then will compare the growth
and development of triploids with that of normal yellow perch.

This project will provide aquacullurists. managers and researchers with information about
genetic and hormonal manipulations that can be used with yellow percn. The technigues
gained n this study wil! also heip with developing improved coolwater fish strains. It should
result in more efficient perch production, greater deveicpment of cammercial aguaculture
and imgroved tishenes in the Great Lakes region.

CONTINUING PROJECT [RAB1-8): Evaualing Yeslow Perch Tetraploigs Tor the Froduction of
Polyplos, Gytogens and Hybnds

Jaftrey & Malson
Food Geence
W -Madison

2. Improving growth and survival rates of yellow perch and walteye in aquaculture

Growth of the walleye and yellow perch aquaculture industry is hampered by variable fish
survival rates and poor fish growth. To a large extent, these problems can be attnbuted 1o
the harmiul effects of physiological stress.

The overalt goal of this project is to characterize the physiological stress response of
purebred and hybrd walleye and yeHlow perch, and 1o use measures of stress to evaluate
various fish cuiture strategies and develop improved culture echniques. This research will
generate baseline informaton for evaiuating the influence of selected rearing conditions
and pond-harvest. fransportation, and fish-culture strategies on purebred and hybrid

walleye and perch. The information will be used to develop practical “least-stress”
methods to raise these fishes.



The use of “iow-stress’ procedures devetoped by this study should result in iower produc-
tion costs for public and private hatcheries and fish farms, greater development of
commerciai aquaculture and improved fisheries in the Great Lakes region.

CONTIKUING PROJECT (R7AQ-22) Assessment and Management of Physiological Stress in Cool-
Water Fist Cu'llure

Jefrey A Malison
Food Science
UW-Madison

3. Controlling stress response in salmon and trout

Researchers know that physiclogical stress decreases the health, growth and reproductive
performance of cultured fish. In fact, stress is one of the most important problems in
aquaculture and fisheries management.

In this study, researchers will administer reproductive steroids to cuftured cono salmon and
rainbow trout. Then they will measure cortisal levels to determine the steraids® impact on
the fishes' respanse to stress. This work will contribute to the ongoing development ot
“least-stress” husbandry techniques and the breeding of stress-resistant strains of fish.
Additionally, the research will contribute new information on the relationship betweer
stress and reproduction. which will be usefut for improving egg quality and larval fish
survival. The wark wilt also increase understanding of the mechanisms by which physi-
ological stress cawses post-spawning montaiity in Pacific: saimon and accelerates the
normal rate of aging in all vertebrates.

The two species targeted in this study are of great economic importance to commercial
aquaculture in the Great Lakes region and elsewhere.

NEW PRCJECT {F/aQ-30) Sterowd Pegulatior of the Siress Response in Saimorid Fishes

Tererce P. Barry
Food Science
UW-Madison

Jefi-ey A Malison
Fund Scierce
Uw-Madison

4. Making aquaculture information available to the public

Aguaculture is the fastest-growing sector of the U.S. agriculturai economy, and consumer
demand for fish praducts continues to increase. W-sconsin's aquaculture industry needs
more research and technical support if it :s o continug to grow.

Since 1992, more than 3.000 people have received technical informaiion and assistance
through UW Sea Grant's aquaculture outreach programs, and the number of workshop
participants :s increasing. UW Sea Grant sponsors workshops on recirculating aquacuiture
systems, spawning techniques, feeding strategies, :ntenswve reaning methods anc the
economic parameters for these topics.



5. Providing Financial Advice

UW Sea Grant’s Adviscry Services aquaculture specialist provides technical, on-site
assistance to aquacuiturists and demonstrates new techniques for domesticating yellow
perch brood stock and intensive aquaculture strategies.

Advisory Services helps the Wiscensin Department of Agriculture, Trade and Consumer
Protection and Wisconsin Aquaculture Association organize the annuial state aquacukture
conference.

CONTINUING PROJECT (RIAS-37): Aquaculture Development within the Great Lakes Region: Tne
Sea Grant initiative

Fred P Binkowskl
Center lor Great Lakes Sludies
UW-Milwauree

The Advisory Services business specialist’s work supports the Aquagutture for the Great
Lakes Region thematic area. Advisory Services is ereating financial models that compare
costs of yellow perch production using three different rearing strategies: outdoor poends,
flow-through tanks and raceways, and recircuiating systems.

Each financial analysis includes projections of expected revenues, and fixed and variable
costs. These models will help fish farmers make wise management decisions.

CONTINUING PROJECT (A/AS 1) Acvisory Services: Program Coordination and Fied Offices

Allen H. MHier with Harvey Hoven
Sea Gram Instilute
Uw-Madison




Chemical-Biological Interactions

Researchers recently have noted a class of chlorinated chemical compounds that disrupt
normal endocrine functions in Great Lakes fish and wildlife. Affected animals suffer
impaired developmental and reproductive ability.

FROJECTS
Determining a Contaminant’s Effect on Fish Development

Searching for a Natural Chemical that Acts Like Dioxin in
Animal Tissue

Analyzing the Effect of Contaminants on Trout Genetics
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1. Determining a contaminant’s affect on fish development

Dioxin and related chemical pollutants that are found in the environment interfere with
early life stage development in fish, but the mechanisms by which they act are not weil

understood.

In this project, researchers will evaluate the effects of diaxin-related chemicats on fish
development. They also wil examine the motecular mechanisms by which these effects
occur, This group of chermicals, which binds to aryt hydrocarbon receptors (AhR), causes
deformities in young fish. The researchers will work with zebrafish, a nearly transparent fish
which is easy to work with and has a well-known developmental pattern.

Understanding the effects of dioxins in fish is important for understanding dioxin-related
environmental risks. Zebrafish will provide a way of understanding dioxin's impact on fish
development and revealing the molecular mechanisms of AhR-mediated toxicity.

CONTINUING PROJECT (R/MW-58); Ah Receptor-Mediated Davelopmental Toxicity in Zebrafish

Richard E. Peterson
School of Pharmacy
LW - Madison

wWarren Heidfernan
School of Pharmacy
LV -Madisor

2. Searching for a natural chernical that acts like dioxin in animal tissue

Dioxin is 2 well-known environmental contaminant that adversely affects fish and wildlife.
But the biochemical mechanisms underiying the toxic response caused by dioxin are not
fully understood. Researchers do know that dioxin's toxic effects are dependent on a
particular aryl hydrocarbon receptor (AhR), which is ultimately responsible for inducing or
repressing genetic commands.

To understand how dioxin disrupts the system. researchers first need to understand the
proper operation of the AhR signaling system. A major unknown is the existence of an
endogenous ligand or ligands for the ARR. Endogenous ligands are chemicals that ocour
naturally in animal tissue and activate the AhR. If such an endogenous ligand is isolated
and identified, it could provide greater insight into AhR's normal biclogical functions.

in this Iprojec!, researchers will identify an animai tissue that is a rich source of the ligand.
purify it and identify its structure. Identifying the endogenous figand for ARR in animal
tlssqe and determining its normal functions will fead to a better understanding of how
diDxin exposure rasults in toxicity.



Information gained from this project will lead to better dioxin risk-assessment techniques.
Knowledge of the chemical structure of an endogenous AhR ligand could ultimately aid in
developing AhR antagonists to counteract dioxin’s toxic effects.

NEW PRGJECT [R/MW-72): tdentification of the Endoganous Ligand for the Aryl Hydrocarbon
Receptor in Fish

Margaret Clagett-Dame
Schoal of Pharmacy
UW-Madison

Richard E. Peterson
Schaool af Pharmacy
UW-Madison

3. Analyzing the effect of contaminants on trout genetics

Polychiorinated dibenzo-p-dioxins (PCDDs), diverzofurans {PGDFs) and biphenyls (PCBs) are
widespread chemical contaminants that pose a significant risk to the earty life stage survivai of
lake trout in the Great Lakes. In this study, researchers will evaluate molecular changes that
these chemicals cause and develop a test to measure the chemical contaminants.

The analysis of these genetic responses will result in & better understanding of dioxin-
induced early life stage martality in lake trout. The researchers have identified and are now
characterizing a number of these molecular responses.

Evaluative tests for these chemicals use a technology that carinot predict the toxic
potencies of these contaminants in fish, The researchers will deveiop a fish-specific
shemical test, or “bicassay,” that can deterrmine concentration of toxic substances by
manitoring their effect on fish cells under controlled conditions.

Current analyses of PCDDs, PCDFs and PCBs in environmental sampies are quite costiy
— up to $1,500 per sample. The proposed bioassay would significantly reduce the cost of
analysis, enabling state and federal agencies to greatly expand monitoring programs within
current budgets.

CONTINUING PROJECT (R/BT-1}: in Vitro Broassay for Determination of Fish-Specific TCDD
Equwaients by Assessment of TCDD-Regulated Genes

Richard £. Peterson
Schoot of Pharmacy
UwW-tadison

Judd M. Aiken
Animal Health & Biomedical Sciences
UW-Madison



Terrestrial-Aquatic Coupling

Coastal waters throughout the world are sites of intense biclogical, shemical, physical and
geological activity. The effects of human activities on the aquatic environment are strongly
felt and readily abserved in these areas.

Within the next few decades, nearly half of the world's population will live within 100 miles
of a coast. The Great Lakes aguatic systems are dominated by their coasts, and under-

standing the dynamic nature of these areas is crucial to proper management of Great
Lakes resources.

PROJECTS
The Importance of Wetiands to the Great Lakes Ecosystem

Studying the Role of Phosphorus in Lake Michigan
Estuaries

Helping People Coexist with the Environment



PERRES e

AErtoVilE 0 PEING

1. The importance of wetlands to the Great Lakes ecosystem

Resource managers need fo better understand the value of cifferent types of coastal
wetiands and to identify the "balanced” communities characteristic of healthy coastal
wetlands as they are affected by activities in the watershed. Information on nutrient,
sediment and contaminant movement through these systems is essential to understanding

the role played by different estuarine/wetland types.

Information generated in this study will help locat and regional resource managers and
policy-makers work with wetland preservation and restoration. pollution remediatéon and
non-paint source pollution control.

This research project will assess how three distinct types of Great Lakes river/estuanne
systems handle long-term loadings frorm upstream watersheds of Lake Michigan. The
study will use naturally occurring radionuclides to guantify the relative effectiveness ot
different estuaries in trapping and retaining materials entering the system from upstream.

A secondary objective is to link these tracer studies of particle transport and retention te
the fate of elements of biogeochemical importance {i.e., carboen, nitrogen and phosphorus)
in these freshwater estuaries.

CONTINUING PROJECT (R/EC-2): Terrestrial-Aquatic Coupling, Paricle Trapping and Nutrient
Biogeochamisiry in Land Margin Systerns of the Great Lakes

Dawd N. Edgingten
Canter for Great Lakes Studies
UW-Miwaukee

J. Val Klump
Center for Great Lakes Studies
YY-Milwaukee

2. Studying the role of phosphorus in Lake Michigan estuaries

Phosphorys is a critical nutrient for plankion, the tiny plants and animals that make up an
important foundation of the food chain in aquatic envircnments. But little is known about
the role biota plays in cycling phosphorus through an aguatic system.

An important recent change in Lake Michigan estuarine and harbor ecosystems has been
the explosive growth of zebra mussel populations. Zebra mussels feed by filtering the
water; in doing so, they remove nutrients - including phosphorus — from the water
column. This might favor the growth of battom-dwelling algae and plankton, which woutd
stil have a ready supply of phospharus from bottom sediments. it also could have a
significant impact on organisms higher in the food web, including fish.



This project will determine the distributian and extent of phosphorus deficiency in Green
Bay and Mitwaukee Harbor. Researchers will monitor the flow of phosphorus into these
estuaries and study how the availability of phosphorus affects the growth rate and vield of
ohytoplankton.

NEW PROJECT {R/EC-4): Biologicai Assimilalion af Phosphorus in Estuaries

Aussetl L. Cuhel )
Center for Great Lakes Studies
UW-Madison

3. Helping people coexist with the environment

Sea Grant Advisory Services specialists will conduct several outreach efforts dealing with
terrestrial-aquatic coupling issues.

The coastal engineering specialist is evaluating the risk of flood and erssion on coastat
property for homeowners and builders, and is updating a coastal processes manual and
offering natural hazards workshops.

The water quality specialist addresses a wide range of water quality issues in his work with
the general public, industry and adult educators. Advisory Services also trains volunteers
who monitor water quality in their local areas.

CONTINUING PROJECT {A/AS-): Advisory Services: Program Coordination and Field Offices
Allen H, Miler with Prilip Ketliar and Kevin Fermanich

Sea Grant institute
UW-Madison



Sediment Remediation

LW Sea Grant's long history of research in the areas of microcontaminants and water
guality has led scientists to find new ways to render persistent toxic contaminants
harmless. These findings may be applied to the 41 Great | .akes “Areas of Concern™ where
contaminated sediments have been the cause of significant environmental degradation.

PROJECTS
A New Way to Destroy Toxic Organic Compounds

Genetically Designing Contaminant-Fighting Agents
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1. A new way 1o destroy toxic organic compounds

Safely disposing of or destroying soil and sediment contaminated by toxic organic
compounds is difficutt, both from public pelicy and scientific standpoints. There is strong
public resistance to incinerating toxins. but available remediation techniques are often
costly or specific to only a narrow range of conditions. Some remediation options produce
by-products even more hazardous than the original contaminant.

One remediation technigue, TiO‘,-mediated photocatalytic oxdation, successfully renders
benign a wide variety of arganic contaminants. One problem with this method, however, is
that it is usualiy done in a liquid medium, where results ocour too slowly for viable commer-
cial application. This research project will adapt this oxidation technique to the gaseous
state. The researchers propose that # organic contaminants can be rendered into vapor,
this remedialion approach can be applied more quickly and efficiently.

In a single reactor, researchers will use a method called supercritical fluid extraction (SFE}
1o separate organic contaminants from soil or sediment, vaporize them, then apply the
axidation technique. Researchers will evaluate the ability of such a reactor fo com bine SFE
with TiQ,~mediated photocatalytic oxidation — and, they postulate, end up with an
efficiant, cost-effective new way to isolate and destroy seil- and sediment-bound toxic
organic compounds.

CONTINUING PROJECT {R/MW-56} Coupled Extraction and Destruction of Organic Contaminants
Using Supercritical Fluid Extraction and Photocatalytic Oxidatian

Marc A Anderson
Ciwvil and Environmental Engineering
U-Madison

Charles G. Hill
Chemical Engineering
UW-Madison

2. Genetically designing contamenant-fighting agents

Pessarchers have known for some time that some microorganisms can be used to render
certain toxic contaminants benign, This is one example of bioremediation — the practice of
using biological organisms to eliminate contaminants from the environment.

In this study, researchers will work to genetically design microbes for certain ciean-up jobs.
Specifically, they wilt examine factors that contro! anaerobic respiration in the microorgan-
ism S. putrefaciens, a native inhabitant of Great Lakes sediments, They hope to genetically
endow these microbes with the ability to better degrade toxic pollutants.



The goal is o develop a new agent of bioremediation, one especially fit to attack toxic
contaminants in oxygen-poor sediment. Such anoxic environments are charactenstic of
many contaminated areas around the Great Lakes.

CONTINUING PROJECT (R/BT-3}; Biotechnological A i iati i i
Oxigation of Grganic Poliutants écupled io Irog Redu?:?i:?:ches to Bloremesiation: Microbiat

Kenneth H. Nealsan
tenter for Great Lakes Studies
Uw-Milwaukes



Safety at Sea

As recreational boating and scuba diving continues to increase in popularity, the risks
associated with these activities become more evident. Continued public awareness of the
dangers of these sports is integral to reducing injuries and fatalities.

PROJECTS
Impraving Diver Safety
Long-Term Study of Recreational Scuba Divers
Prometing Boating Safety on the Great Lakes

Using Many Channels to Spread Diving Risk information



ymproving diver satety

Recreational, scientific, commercial and government divers sometimes engage in diving

practices that carry significant physiclogical risks, such as bene necrosis and brain lesions

associated with decompression sickness.

In this study, researchers will evaluate the high-risk diving behavior that provokes these
sorts of injury in those who practice repetitive deep “bounce” dives. Divers who sustain
limb bends decompression sickness tan develop bone necrosis. known as dysbaric
astecnacrosis (DON), in their long benes. The research will evaluate the use of delayed
recompression treatment in preventing DON; continue to investigate DON prevalence: in
Maine scallop divers; and assess the risk of divers develaping white-matier brain lesiors
and DON due to bounce dives.

Findings from this research will improve diving safety and efficiency by identifying diving
practices with unacceptable risks, enhancing risk-prediction tools and recormnmending
therapeutic ifiterventions.

NEW PROJECT (R/AII-251 Diver Safety and Eficiency
Rudolf Tass Cueland

Veterinary Medicine
UW-Madisan

2. Long-term study of recreationa scuba divers

Ten years ago, a comprehensive UW Sea Grant survey of 300 recreational scuba divers
gueried them on their training, health status, experience. high-tisk behavior pattermns and
personality traits.

This study will recontact these earlier respondents and conduct a follow-up survey. The
study will reveal how the information gathered in the first study may be used to predict
which factors lead people to drop out of scuba diving, or adhere to it as a longtime
recreational activity. The study will also evaluate how physical and psychologicai traits
might predict subsequent episades of panic behavior and diving accidents.

Hesults of this study will be usefut to diving instructors, professional diving crganizations
and certification bodies worldwide. The research findings should heip improve the health
and safety of recreational scuba divers.

NEW PROJECT {R/NI-26): Pradiction of Adherence, Health Status and Divirg Accidents m
Aecreational Scuba Divers: A Ten-Year Longitudinal Study

William P. Morgan
Kinesiology
UW-Madison
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3. Promoting boating safety on the Great Lakes

Many boaters who have traditionally spent thair haurs on inlang waters are now boating on
the Great Lakes. Unfortunately, many of them fack experience with rapidly changing,
potentially threatening weather and sea conditions.

LW Sea Grant’s marine education specialist supports the Safety at Sea program area by
instructing nearly 500 people a year about water safaty. These programs include a 26-hour
water satety course taught in conjunction with the U.S. Coast Guard Auxiliary and boating
safety courses for both beginning and experienced boaters.

CONTINUING PROJECT (A/AS-1): Advisary Service: Program Coordipation and Field Offices

Allen H. Miller with James Lubner
Sea Gran Institute
UW-Madison

4. Using many channels to spread diving risk information

The Communications Office supports the Satety at Sea program area by publicizing
underreported risks of scuba diving and new recompression treatments discovered in past
and present UW Sea Grant-funded studies. These studies examine high-risk diving
practices that can resultin brain and bone injury in recreational and commercial divers who
practice deep "bounce” dives, and the psychoiogical and physical factors that produce
anxiety and might result in fatal panic episodes in certain divers,

Communications support includes producing fact sheets, posters and pamphlets for civers
and diving ingtructors, develaping news releases about research results, writing articles for
diving magazines and facilitating other media relations in coliaboration with the researchers.
Information from these studies aiso will be made avaflable through UW Sea Grant's Great
Lakes shipwreck guides project, which targets divers as one of s audiences.

CONTINUING PROJECT (A/AS-2 Comm unications Offce and Program Coordinatiorn:
Stephen Witman

Sea Grant institute
Uw-Madison




Application of Innovative Technology

The tull application of cutting-edge technologies like biatechnology, computer science and
new materials synthesis is still being realized. Sea Grant is exploring these exciting
research areas and encouraging scientists to apply them to aquatic environments. UW
researchers are developing polymers for special manne uses, designing intelligent robot
systems far complex under-water tasks, and applying the principles of gengtic engineering
to solve environmental and inclustrial problems.

PROJECTS
Determining the Value of the Lake Michigan Salmonid Fishery
Analyzing Toxic Algae
Adding New Properties to Electrorheological Fiuids
Searching for Bacterial Films that Repel Zebra Mussels
Designing Robots for Underwater Exploration

Putting High Technology to Practical Use




1. Determining the value of the Lake Michigan salmanid fishery

2. Analyzing toxic algae

It isn't easy to measure the vaiue ofa recreational activity like fishing, camping or hiking.-
But an accurate econemic model can help policy and resource managers determine the
best practices for managing these nonmarket resources and experiences.

In this study, researchers will gather data from Lake Michigan saimon and trout anglers for
the 1996 and 1987 fishing seasons. This information, combined with data from other
sources, will help researchers build an economic modet of angler activity i the area.
Understanding the dynamic decisions of recreational anglers, fisheries managers can use
this model to analyze the economic impact of various palicy options for managing the Lake
Michigan fishery to achieve maximum economic returns.

NEW PROJECT (R/PS-49): A Dynamic Econormic Model of Recreation: An Application to Wiscansin's
Southarn Lake Michigan Salmon and Trout Fishery

R. William Provencher
Agricuttural and Applied Economics
UwW-Madison

Richard C. Bishep
Agricultural and Applied Economics
UW-Madison

Frequent instances of water and seafood contam ination by toxic algae peint to @ need to
quickly analyze the foxing involved. Immunoassays — tests that analyze and identify toxic
substances on the basis of their antigenic actions — are feasible for such purposes.
However, wide application of immunoassays is hindered by low supply of immuncchernica
reagents, and antibodies for some of these toxins also are not avallable.

This research project will help resolve these problems by developing less costly but equaly
affective alternative methods for preparing needed reagents. The project also will work to
develop antibodies for use as safe and effective vaccines.

Through comparative studies on how various antihodies interact with toxins and key
receptors, researchers witl learn more about how the targeted toxins work. The reagents
generated also will be used for various collaborative studies with other scientists naliorn-
wide who are studying toxicology and the safety of seafood and drinking water.

CONTINUING PROJECT (RAET-2): Immunochemical Studies on Selected Phycotox:ns
Fun 5. Chu

Food Microbiclogy and Toxicalegy
UW-Madison




3. Adding new properties to electrorheotogical fluids

Electrorheclogical {ER) fluids, used in the ropotics and automnotive industries, are com-
posed of finely divided particles suspended in a carrier liquid, usually an insulating oil.
When given a jolt of electricity, these special fluids can make a rapid transition from fiquid
to solid, and back to iquid again.

Electrorheclogical fluids show great potential for developing new stress-transfer devices.
One problem in this area of technology, however, is that ER fivids cumently cannol cperate
aver a wide temperature range.

The research has identified how certain proteins may significantly enhance ER properties.
A goal of this study is to isolate proteins found in hyperthermophitic bacteria, which require
high temperatures for normal development. These proteins will be developed and tested
for their ability to enhance the working temperature range of ER fluids.

CONTINUING PROJECT (R/BT-4): Enhancad Electrorreotogical Fluids Using Hyperthermaphilic
Biotechnalogy

Daniel J. Klingenberg
Chemical Engineering
UW-Madison

Kenneth H. Nealson
Center for Great Lakes Studies
U -Wilwackee

4. Searching for bacteriai films that repel zebra mussels

Zebra mussels are small freshwater mollusks that were accidentally introduced to the
Great Lakes in the mid-1980s. They attach to the submerged surfaces of docks, boat hulis,
pipes and other mollusks, causing extensive envirormental and economic damage.

Bacteria piay a littie-understood role in making surfaces attractive or unattractive to zebra
muissels and other similar invertebrates. Bacteria produce films, some of which appear to
attract the mussels and others that repel them. Researchers speculate that these bacterial
films might be what mussel larvae respond to when choosing a place to attach. This study
will investigate what types af fimed and unfilmed surfaces are atiractive and unattractive
to zebra mussels. Bacterial materia! that inhibits zebra mussel attachment will be isolated
and tested for its effect on several surface types.

Information gained from this study could lead to the devalopment of biclogical contro!
agents that would prevent invertebrate organisms, inciuding the zebra mussel, from
attaching to such surfaces in the Great Lakes.

NEW PROJECT (R/BT-90: Bacteria and Their Extracelluiar Folymers in Settiement and Antitoubing
James 5. Maki

Biology
Marquette University
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5. Designing robols for underwater exploration

Underwater exploration poses many hazards anc complications for human divers. Thg
research addresses motion planning for automatic and semiautormatic robots used far
underwater exploration. The project goal is 1o develap robat systems capable of geometr,
reasoning and motion planning in an unknown, complex underwater environment Sucha
robot probe would be able to fully explore any given underwater area or large object, such
as a sunken ship.

The robot's decision-making processes will be based on real-time sensory data gatherad
by range sensors and cameras. In automatic made, the robot vehicle will plan its gwn path,
In semiautornatic mede, a human operator will command general trajectories and goals,
while the robot avoids collisions based on sensor infarmation,

This project will capitalize on past University of Wisconsin work in sensor-based robot
motion research. By building on prior work, this project will produce theory and algorithms
for sensor-based planning of underwater exploration tasks.

CONTINUING PROJECT (R/NI-20): Intelligent Robot Systerr for Complex Underwater Exploration
Tasks

Viadimir J. Lumelsky
Mechanical £ngineering
UW-Madison

6. Putting high technology to practical use

UW Sea Grant's Geographic Information Systems {GIS) and fisheries specialists are using
high technology to soive down-to-earth problems.

Spurred by recent state lagislation, Wisconsin's 72 counties — plus many cities, villages
and lownships — are modernizing their land records. This systematic effort 1s providing an
opportunity to apply new GIS computer technology to Great Lakes issues.

Through a cooperative program between UW Sea Grant Advisory Services and
UW-Madison’s Land Information and Computer Graphics Faciirty, Advisory Services' GIS
specialist assists communities with developing and using computer-based systems.
Among other benefits, GIS technology can help fakeshere regions to better manage the
watersheds of Great Lakes tributaries under their jurisdiction and monitor soil erosion.

Advisory Services' fisheries specialist is updating computer software for estimating veliow
perch abundance under aiternative harvest options. Wisconsin Department of Natural

Resources used the made! in 1996 when making its recommendation to close cemmercial
fishing and reduce the sport-fishing bag limit for yellow perch on Lake Michigar. This was
animportant first step in halting the population's decline and giving it a chance to recover

CONTINUING PROJECT (A/AS- 11 Advisory Services: Program Coardination s Fiela Offices

Allen H. Milier with David Hart and Clifford Kraft
Sea Grant Institute

UW-Magison




Related Projects

Some projects do not {it cleanly into a specific thematic area, but are nonetheless integrat
to the UW Sea Grant pregram. The related projects fisted here are part of the UW Sea
Grant's Microcontaminants & Water Quality and Education subprograms. Two other related
projects are funded by other sources; one involves sediment remediation, and the other is
education-oriented.

PROJECTS

How Poflution Hurts Green Bay Amphibians

How Fisheries Management Decisions Affect PCB Levels in Sport Fish
Monitoring the Health of Green Bay Amphibians

Dean John A, Knauss Marine Policy Fellowship Program

Determining the Best Ways to Clean Great Lakes Sediments

Teaching Educators About Global Change




RELALED FROTEL §A

1, How poliution hurts Green Bay amphibians

Researchers agree that the Green Bay ecosystem suffers from pollution by toxins {such as
polychlorinated biphenyls, or PCBs} and nutrients (the by-products of organic waste like
sewage and agricultural runcff). Research also has established that such pollution nega-
tively affects fish, mammals and birds in Green Bay and the Great Lakes. However, little is
known about these poliutants’ effects on amphibians.

Amphibians in Green Bay undoubtedly are exposed to contaminants when they eat
contaminant-laden algae and invertebrates. Because of their highly permeable skin and
their aquatic eary development, amphibians might also be particuiarly susceptibie 1o
water-borne chemical pollutants via diffusion across their skin.

This investigation will measure contaminant levels in and determine survival rates of
amphibian eggs, larvae and adults in Green Bay and its tributaries. The researchers will
measure the rates at which toxins are accumulated by and purged from amphibians.

This project addresses an important gap in knowledge about the Green Bay ecosystem.
Amphibian eggs. larvae and adults serve as prey for many fish, birds and mammals, and
therefore play a role in transferring contaminants through the food web. Additionally, since
little is known about amphibian ecotoxicology, it isn't clear whether regulations meant to
protect birds and mammals are adequately pretecting amphibians.

CONTINUING PROJECT [RUMW-54): Ecotoxicology of Amphibians in Green Bay

Witham H. Karasov
Wildiife Ecafogy
LUW-Madison

2. How fisheries management decisions affect PCB levels in sport fish

After the manufacture of palychlorinated biphenyls {PCBs) was banned in 1976. the
concentrations of these toxic industrial compounds in Lake Michigan fish steadily de-
clined. In the last 20 years, PCB concentrations have decreased significantly. But whiie the
rate of decline has slowed since the mid-1980s, none of the lake's fish species is com-
pletely free of PCB contamination.

Though concentrations of PCBs in Great Lakes trout, salmon and whitefish are now nearly
static. these concentrations are highly variable. Most of the variability is explained by
differences in species. growth rate, age, size and location. Ultimately, Great Lakes fish
managers’ decisions about stocking levels, species composition and harvest levels affect
PCB concentrations in the sport harvest.

This research will assess the potential effects of fish management strategies on PCB
concentrations in these fish species, and express these effects in terms of probability




distributions useful for analyzing nsks and decisions. These findings and models then wilt
be transferred to fisheries managers at a regional workshop.

CONTINUING PRCJECT (R/MW-59): Microcontamimart Cycling in Great Lakes Food Webs

Stephen R. Carpenter
Center for Limnoiogy
UW-Madison

3. Monitoring the health of Green Bay amphibians

Researchers suspect a relationship between water contamination and low amphibian
diversity and abundance in the Green Bay ecosystem. Toxic polychlorinated biphenyls
(PCBs} are particularly suspect, but the relationships have yet to be determined.

This investigation will test whether amphibian diversity and abundance in the Green Bay
ecosystem is notably low compared with sirnilar sites elsewhere in Wisconsin. it will test
the hypothesis that chronic exposure of amphibian eggs to contaminants in water from
Green Bay and its major tributary, the Fox River. reduces hatchability and survival of three
particular species. Researchers will also check for abnormatl sex organs in amphibians
raised in these waters. Results of this work will be used 1o assess to what extent contami-
nants can explain the variation in amphibian species diversity and abundance in wetlands
in the Green Bay ecosystem.

The work will enable managers at state and federat resource management agencies o
address the question of whether amphibians, one of the least-studied classes of verte-
brates, are adequately protected by regulations based on bird. mammal and fish species.
The research also will provide landscape ecologists with information necessary to evaluate
the effectiveness of wetland restoration efforts.

NEW PROJECT {R/MW-73) Status of Amphibians in the Green Bay Ecosystem: Evaluation by
Bioassay. Biomarkers and Habiat

‘Willam H. Karascy
Wildlite Ecology
UW-Madison

4. DeanJohn A. Knauss Marine Policy Fellowship program

The Dean John A. Knauss Marine Palicy Fellowship was established in 1979 to provide a
unique educational experience for students who have an interest In marine, ocean and
Great Lakes resources, and in the national policy decisions affecting those resources. This
competitive program provides highly qualified graduate students one-year paid internships
with hosts in the federal legislative or executive branches. or in other institations in the
Washington, D.C., area.

Over the last 15 years, 10 Wisconsin students have heen selected to participate in the
program. They have served with the U.S. Senate’s Commerce, Science & Transportation
Committee and Great Lakes Task Force, and the Cffice of Ocean & Marine Services in the
Nationat Oceanic & Atmospheric Administration, amoeng others. 1n 1937, this project will



support Wisconsin student interns working with the National Oceanic & Atmospheric
Administration's Damage Assessment Center and Sanctuaries & Reserves Division.

This project helps enrich the pool of graduates who are knowledgeable about and
interested in careers in marine research and resource management by enabling them to
apply their academic knowledge 16 public policy issues. Their presence, in turn, offers
congressional staffers insight into academic research programs and resource issues
pertaining to the Great Lakes and marine resources,

CONTINUING PRCJECT (E/E-29): Dean John A. Knauss Marine Policy Fellowship Program

Mary Lou Reeb
Sea Grant {nstitute
UW-Madison

Determining the best ways to clean Great Lakes sediments

The United States and Canada have identified over 40 heavily contaminated areas around
the Great Lakes. Five of these “Areas of Concern” are in Wisconsin's Great Lakes harbors,
and they need to be cleaned up. But sediment remediation is such an expensive project
that officials are under pressure to minimize the amount of sediment treated. Those
charged with preparing remedial action plans often do not know the extent of sediment
contamination, nor do they have estimating tools for evaluating remediation technologies
and costs.

UW Sea Grant is managing a cooperative effort involving researchers from UW-Green Bay,
UW-Milwaukee, University of Minnesota-Duluth and University of Windsor in Ontario.
Together they are developing tools that will enable decision makers to estimate the

benefits and costs of cleaning contaminated sediments.

The project investigators are developing computer software that can be used to examine
the costs and performance of sediment remediation technologies and associated activities
and 10 estimate the effects of various policies and regulations on cost and performance.

NEW PROJECT: Cosls and Berefits of Cleaning Up Contaminated Sediments in Great Lakes Areas of
Concern

FUNDING SOURCES: Great Lakes Protection Fund and U.5. Enviranmental Protectian Agency

Anders W. Andren with Phitip Keillor
Sea Geant Institute
UW-Madison




6. Teaching educators about global change

The shift to a more holistic view of Earth has generated a new understanding of human
relationships to the environment. Natural resource depletion, loss of biodiversity, atmo-
spheric warming and spirafing human popuiation growth are putting the planet's eCosys-
tem in peril.

UW Sea Grant Advisory Services is conducting Global Environmental Change Education
workshops for secondary ang post-secondary teachers and adult educators who, in turn
teach athers. The goal of ths project is to produce amore scientifically literate, environ-

mentally aware and technologically informed population that has the capacity to make wise
decisions on challenging environmental issues.

CONTINUING PROJECT: Globat Environmental Changa Education Initiative

FUNDING SOURCES: Office of Global Programs, Mational QOceanic & Atmospheric Administeation:
NASA via U5. Depariment of Agricuiture, Agricultural Research Sarvice: and Wisconsin
Ervironmental Educat nn Boarg

Allen H. Miller
Sea Grant institute
UW-Madison



General Support

The UW Sea Grant Institute staff promotes Sea Grant’s mission of encouraging the
stewardship and sustainable use ot the nation's Great Lakes and ocean resources. Staff
members publicize research resuits and related information in the media, in classrooms
and in the field. In addition, institute staff help staer the program in appropriate and useful
directions.

PROJECTS

Using Science to Soive Problems

Communicating Research Resulis

Tuning In to Science

Offering Sea Grant-Related Education Opportunities
Charting the Course

Supporting the Special Needs of Research Projects



GENPFRAD SUPPORY

1. Using science to solve problems

The Great Lakes provide important ecanomic and recreational opportunities that must be
used wisely. UW Sea Grant Advisory Services specialists serve as a bridge between Great
Lakes researchers and resource users by passing new research information on to the
public.

The Advisory Services program empleys eight specialists who provide statewide assis-
tance in aquaculture, business, coastal engineering. fisheries, geographic information
systems, marine education, nonindigenous species. water quality and water safety. The
specialists are located at UW-Madison, UW-Milwaukee, UW-Green Bay, UW-Superior and
UwW Center-Manitowoc Gounty.

In addition to providing technical and hands-on support to the public, Advisory Services
specialists are involved in many of the projects associated with UW Sea Grant's 199698
research themes, including the Lake Superior Initiatve, Nonindigenous Species, Aquacul-
ture for the Great Lakes Region, Terrestrial-Aguatic Coupling, Safety at Sea, Application of
Innovative Technology and refated programs. Advisory Services also offers summer
courses for teachers and programs for the public.

CONTINUING PROJECT (A/AS-1): Acvisory Services: Program Coordination and Field Offices

Allen H. Miller
Sea Grant institute
UW-Madison

2. Communicating research results

The goals of UW Sea Grant's Communications program are to enhance public appreciation
for the value of Great Lakes’ coastal and ocean resources; offer professional communica-
tions support to UW Sea Grant staff, specialists and researchers; and provide professicria:

science communications experience to UW-Madison students via part-time employment
as writers.

Led by UW Sea Grant's assistant diractor for communications, the office staff includes an
art director, radio producer, science editor, science writer and two half-time student writers.

The Communications Office produces the UW Sea Grant Institute's bimonthly newsletter,
Littoral Drift. !t also annually distributes thousands of copies of science joumal articles
based on UW Sea Grant-funded research as well as hundreds of Sea Grant technical,
public information and education publications.

In addition to providing general professional commurications support to the UW Sea Grant
program, Communications Qffice staff are directly involved in various projects assocated




3. Tuning in to science

with UW Sea Grant's 1996-98 research theme areas, including the Lake Superior Initiative,
Nonindigenous Species, Safety at Sea and Application of Innovative Technology.

CONTINUING PROJECT [A/AS-2): Communications Office and Program Cocrdination

Stephen Wittman
Sea Grant Institute
UW-Madison

“Farthwatch" uses the popular mediumn of radio to give the public ¢oncise, objective and
timely information about science and the environment, especially in regard to the Great
Lakes and the nation's marine rescurces. The prograrm also raises public awareness abouwst
Sea Grant and its activities in Wisconsin and around the nation. “Earthwatch” has been
cited repeatedly for excellence and received its mast prestigious award at the 1392 “Earth
Summit” in Rio de Janeirg, when the United Nations Environment Programme named
“Earthwatch” to its “Global 500 Roll of Honour.”

Sea Grant and the University of Wisconsin-Madison Institute for Environmental Studies
jointly produce 10 two-minute “Earthwatch” programs every two weeks. These programs
are distributed free of charge 1o more than 120 broadcast outiets in the eight Great Lakes
states, the Canadian province of Ontario and elsewhere. “Earthwatch” is breadcast mare
than 660 times a week over these outlets: If this free public service aittime were purchased
at commercial rates, it would cost more than $1 million a year — a payback of more than
22-to-1 on the federal Sea Grant investment.

CONTINUING PROJECT (A/AS-3) "Earthwatch” Public Service Radin Program
Richard Hoops

Sea Grant Irstitute
UW-Madison

4. Offering Sea Grant-related education opportunities

UW Sea Grant provides oppertunities for graduate and undergraduate students to
participate in all aspects of the program's activities. In the belief that gradluate education
and research are inseparable, most of the program’s investment in education is in the form
of research and project assistantships funded through individual research projects. The
1996-98 program wilt provide support for 32 graduate students who work as integral
mambers of research projects in the various thematic areas. Through UW Sea Grant,
students alsa receive special opportunities to go to sea, work at coastal research stations
and attend scientific meetings.

UW Sea Grant also educates the public about ocean and Great Lakes issues. and provides
training for anglers, boaters. coasta! residents, K-12 teachers, porl managers and aquacui-
turists.

UW Sea Grant also supports innovative educat:onal activities that enhance public aware-
ness of the Great Lakes and oceans. including cultural or artistic works dealing with the



5. Charting the course

marine environment, lecture series, workshops, films ang museum exhibits. A number of
these activities are special projects jeintly funded with private foundations or corporations.

A substantial amount of K-12 and public education activities are carried out in the Cormmu-
nications and Advisory Services subprograms via publications, video and other electronic
media, teacher training enhancements, radio programs, displays, workshops and confer-
ences for adults.

Community-based partnership projects, such as the JASON Project (an annual high-tech
international science education program adapted for Madison-area teachers and middie-
school students), are also coordinated directly through Special Marine Education Pro-
grams.

CONTINLING PROJECT (E/E-1%: Special Marine Education Programs

Mary Lou Reeb
Sea Grant Institute
UW-Madisen

Managernent of the University of Wiscansin Sea Grant College Program includes program
planning, project and subprogram evaluation. proposal development, research coordina-
tion and leadership for the program as a whole. Effective management requires a high level
of integration of research, education and outreach activities, and high professional
standards of performance.

Maximum program impact requires coordination with related programs. Wisconsin Sea
Grant actively seeks ways to collaborate with other Sea Grant programs in cooperative
research, outreach and education partnerships. UW Sea Grant also fosters effective

liaisons and coliaborative efforts with state, federal and private industry sources of suppost.
These supporters are key to maintaining the program’s viability.

Thraughout its 25-year history, the Wisconsin Sea Grant program has remained responsive
and accountable to the public and user groups it serves through strong university, commu-
hity and societal interaction. Although UW Sea Grant's research perspective focuses on
long-term needs and goais, the program is administered with flexibility that leaves its
research pricrities open to emerging fields and areas of concern.

CONTINUING PROJECTS (M/SGA-1 and M/SGA-2); Program Development and Program
Managament

Anders W. Andren
Sea Grant nstitute
UW-Madison

§. Supporting the special needs of research projects

Many UW Sea Granl studies of the Great Lakes require the use of small boats, specializeq
technical assistance and reliable research vessels equipped with specialized cceana-
graphic equipment. This project funds ship time and related field support for UW Sea Gran:
projects that require field work on lakes Michigan and Superior. To minimize expenses, fieid
work for several projects often is conducted simultanecusly on each boating expedition.
CONTINUING PROJECT (M!SGA-3): Ship Time in Support of Sea Grant Research Projects

Anders Y. Andren

Sea Grant institute
Uw-Madison



DIRECTORY

University of Wisconsin Sea Grant Institute
1800 University Avenue
Madison, WI 53705-4094 2

Institute Director: Andars W. Andren

ematl address: awandren@seagrant wisc.edu

Agsistant Director for Administration: Mary Lou Reeb
email address. mlreab@seagrant.wisc.edu

Finance and Grant Administrator: Danisi Markiein
email address: marklein@seagrant wisc.edu

Assistant to the Director: Delphine Skinner

email address: dswinner@seagrant wisc edu

Program Assistart: Gloria Gardner

emait address: ggardner@seagrant wisc edu

Financial Specialist: Andrew T. Murphy
emajl address: atmurphy@seagrant wisc.edu

Phone: (608) 262-0905
Fax; (608} 263-2063
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Instrumentation Speciaiist: James Buchhottz
Phone: {808) 263-3257
Fax: (608) 262-0454

Assistant Director for Communications: Stephen Wittman
email address: swiltman@seagrant wisc.edu

“Earthwatch” Radio Producer: Richard Hoops
emall address' rhoops@seagrant. wisc edu

Science Editor; Catherine Cetrangoio
emall address: cetra@seagrant wisc.edu

Art Director: Tina Yao

email address: flyac@seagrant. wisc.edu
Science Writer: Sarah Coomber

email addmss: scoomber@seagrant. wisc.edu

Program Assistant; Lirda Campbell
email address: lecampbe@seagrant. wisc edu

Phone: (608) 263-3253
Fax: (608) 263-2062



Adpiveiy Nevedice:
Assistant Director for Advisory Services: Allen H. Mitler
email address: ahmiller@seagrant. wisc.edu

Program Assistant: Carla Betka
email address. cjbetka@seagrant wisc.edu

Phone: (608) 262-0645
Fax: (608) 263-2063

Specialises
Agquaculture

Fred Binkowski

Uw-Milwaukee

UW Great Lakes Research Facility
600 E. Greenfield Avenue
Milwaukee, Wi 53204-2944
Phone: (414) 382-1723

Fax: (414} 282-1705

email address: sturgeon@csd.uwm.edu

Cosital Enginerr

Philip Keillor

UW-Madison

Sea Grant Institute

1800 University Avenue

Madison. Wl 53705-4004

Phone: (608} 263-5133

Fax: (B08) 263-2063

email address: [keillor@seagrant. wise edu

Geagraphic Information Systems

David Hart

UW-Madison

Land Information and Computer Graphics Facility
B102 Steenbock Library

Madison, WI 53706

Phone: (608} 263-5534

email address: dhart@mace. wisc.edu

Global Change Education

Alten H. Milter

UW-Madison

Sea Grant Institute

1800 University Avenue

Madison, W 53705-4094

Phone: (608) 262-0644

Fax: {608} 263-2063

email address: ahmiller@seagrant wisc.edu

University of Wisconsin Sea Grant Institute
1800 University Avenue
Madison, Wl 53705-4094

Business

Harvey Hoven

UW-Superior

143 Sundguist Hall

Superior, W 54880-3985

Phone: (715} 394-8472

Fax: (715) 394-8454

email address: hhoven@staff.uwsuper.eduy

Marine Fdurarian

James Lubner

UMW-Milwaukee

UW Great Lakes Research Facility
600 E. Greenfigid Avenue

Milwaukee, Wi 53204-2944

Phone: {414) 227-3291

Fax; (414) 382-1705

email address: jflubner@seagrant. wisc.edu

FisheriesiZebra Mussed Wacech

Clifford Kraft

LUW-Green Bay

ES-105

Green Bay, Wl 54311-7001
Phone: (414) 465-2795

Fax: {414} 465-2376

email address: kraftc@uwgb.edu

Water Qualiry Specialist

Kevin Fermanich

UW Center-Manitowoc County

705 Viebahn Street, Boom £105
Manitowoc, Wi 54220-6699

Phone: {414) 683-4697

Fax: {414) 6B3-4776

email address: kfermani@seagrant wisc.edu



Judd M. Aiken
UW-Madison
Animal Health & Biomedical Sciences

237 Animal Health & Biomedical Sciences Bldg.

Madison, Wi 53706

Phone: (608) 262-7362

Fax: (B08) 262-7420

emai: address: jma&ahabs. wisc.edu

Marc A. Anderson

Uw-Madison

Water Chemistry Program

860 N. Park Street

Madison, Wi 53706

Phone: {608} 262-2674

Fax: (60B) 262-0454

email address: marc@coefac.engrwisc.edu

Anders W. Andren

Uw-Madison

Sea Grant Institute

1800 University Avenue

Madison, Wl 53705-4094

Phone: (608} 262-0805

Fax: (608) 263-2063

email address; awandreni@seagrant wisc.edu

David E. Armstrong
Uw-Madison

Water Chemistry Program
660N, Park Street
Madison, Wl 53706
Phone: (608) 262-0768
Fax: {608) 262-0454

erail address; ammstrong@engrwise edu

Terence P, Barry

UW-hadison

Foog Science

103 Babcock Hall

Madison, Wt 53706

Phone: (608) 262-2087

Fax: (608) 262-6872

ema address: tpbarry&facstaff wisc.edu

Fred P. Binkowskj

UW-Mitwaukee

Center for Great Lakes Studies
800 E. Greenfield Avenue
Milwaukee, Wi 53204

Phone: (414) 382-1723

Fax: {414) 382-1705

email address: sturgeon@csd uwm edy

Richard Bishop

UW-Madison

Agriculture & Applied Economics
334 Tayior Hall

Madison, W 53706

Phone: (608) 262-B966

Fax: {608) 262-4376

emai- address: bishop@aae wisc.edu

Arthur Brooks

UW-Milwaukee

Center for Great Lakes Studes
600 E. Greenfield Avenue
Mitwaukee, WI 53204

Phone: {414} 382-1704

Fax: (414) 382-1705

emai address: abrooks@csd uwm.edu

Stephen R. Carpenter
UW-Madison

Center for Limnology
Madison, W 53706
Phone: (808) 262-8690
Fax: {608) 265-2340

ama adaress: srciake@macc.wsc edu

FunS. Chu

LUW-Madiscon

Food Microbiclogy & Toxicology
1925 Willow Drive, Room 214
Madison, W) 53706

Phone: {608} 263-6932

Fax; (608) 262-6872
emal address; fschudlacstaf wisc.edu



Margaret Clagett-Dame
UW-Madison

School of Pharmacy

5148 Chamberlin Hall

Madison, W! 53706

Phone: (608) 262-3450

Fax: (608) 262-3397

email address: damemc@macc.wisc.edu

David Cooper

State Historical Sociefy of Wisconsin
816 State Street, Aoom 301
Madiscn, WI 53706

Phone: [608) 264-6493

Fax;: (608} 2646504

email address: david. cocper@ccemail adp.wisc.edu

Russell Cuhel

Uw-Milwaukee

Center for Great Lakes Studies
600 E. Greenfield Avenue
Milwaukee, W 53204

Phone: (414) 382-1711

Fax: (608) 382-1705

emaif address: reuhel@csd.uwm.edu

Rudolf Tass Dueland

UW-Madison

Veternary Medicing

2015 Linden Drive, Room 4270

Madison, Wl 53706

Phone: (608) 263-9820

Fax: {608) 265-6748

emait address. duslandt@svm vetmed wisc.edu

David N. Edgington
UW-Milwaukee

Center for Great Lakes Studies
600 E£. Greenfield Avenue
Milwaukee, Wl 53204

Phone: (414) 382-1708

Fax: (414) 3821705

email address: dnedge@csd uwm_edy

Thomas Heberlein

UW-Madison

Rural Sociclogy

348 Agricultural Hali

Madisan, WI 53706

Phone: {608) 262-1510

Fax: (608) 262-6022

amail address: heberein@ssc.wisc.edu

Warren Heideman

UW-Madisan

School of Pharmacy

4150 Chamberlin Hafi

Madison, WI 53706

Phane: {608) 262-1795

Fax: |608) 262-3397

amail address: heiderman@macc. wisc.edu

Charles G. Hill, Jr.
UW-Madiscn

Chemical Engineering

1415 Engineering Drive
Madison, Wl 53706

Phone: (608) 263-4593

Fax: (08} 262-5434

email address: hili@sngr.wisc.edu

Richard W. Hoops
UW-Madison

Sea Grant Institute

1800 University Avenue
Madison, Wl 537054094
Phone: (608} 263-3149
Fax: (608} 263-2063

email address: rhoops@seagrant. wisc.edu

William H. Karasov

UW-Madison

Wildlife Ecology

221 Russel Labs

Madisen, Wi 53706

Phone: (608) 263-5319

Fax: (608) 2626099

emall address: wkarasov@mare. wisc.edu



James F Kitchell

UW-Madison

Center for Limnology

Madison, Wl 53706

Phone: (608) 262-9512

Fax: (608} 265-2340

erail address: kitchell@macc. wisc.edu

Daniel .. Klinganberg
thWw-Madison

Chemical Enginesring
1415 Engingering Drive
Madison, WI 53706
Phone: (608) 262-8932
Fax;: (608) 262-5434

email address: klingen@reep.engr.wisc.edu

J. Val Kiump

Uw=Milwaukee

Center for Great Lakes Studies
600 E. Greenfieid Avenue
Milwaukes, Wi 53204

Phone; (414} 382-1715

Fax: (414) 382-1705

emai address: vklump@csd.uwm.edu

Cifford E. Kraft

UW-Green Bay

Sea Grant Advisory Office, ES105
Green Bay, Wl 54311-7001
Phone: {414) 465-2795

Fax: (414 ) 465-2376

emzil address: kraftc@uwgb.edu

Viadimir J. Lumelsky

Uw-Madison

304 Mechanical Engineering

1513 Univarsity Avenue

Madison, Wi 53706

Phone: [608) 263-165%

Fax: (608) 2656-2316

email address: lumelsky@engr.wisc.edu

James S. Maki

Marquette University

Biology Department

Wehr Life Sciences Building
Milwaukes, Wi 53233

Phone: (414) 2887311

Fax: [414) 288-7357

email address: maki@vms.csd.me.edu

Jeffrey A Malison

UW-Madison

Food Science

123 Babcock Hall

Madison, Wl 53706

Fhone: (608} 263-1242

Fax: (608) 262-6872

email address: jmalison@facstal. wisc.edu

Allen H. Miller
Uw-Madison

Sea Grant Instdute

1800 University Avenue
Madison, Wi 53705-4094
Phone: (608) 2620644

Fax: (608} 263-2063
email address: ahmiller@seagrant. wisc.edu

William P. Morgan
Uw-Madison
Kinesiology

2000 Chservatory Drive
Madison. Wi 53706
Phone: (808) 262-7737

Fax: (608) 262-2457
emnail address: wmorgarn@soemadison.wisc.edu

Kenneth H. Nealson
UW-Miwaukee

Center for Great Lakes Studies
600 E. Greenfield Avenue
Milwaukee, Wi 53204

Phone: {414) 382-1706

Fax: {414} 3821705
ermail address: knealsonécsd. uwm. edu



Dianna K, Padilia
UW-Madison

Zoology

356 Birge Hall
Madison, WI 53706
Phane; (608) 262-6506

Fax: {608) 262-9083
email address: padila@mace.wisc.edu

Richard E. Peterson

LW-Madison

School of Pharmacy

5203 Chamberlin Hall

Madison, Wi 53706

Phone: {608) 263-5453

Fax: (B08) 262-3397

email address: rep@pharmacy.wisc.edu

Ruth Phillps

UW-Milwaukee

Center for Great Lakes Studies
Biclogical Sciences

462 Lapham Hall

Mitwaukee, Wi 53211

Phone: (414} 228-4909

Fax: {414) 228-3926

email address; rp@csd. uwm.edu

R. William Provencher
Uw-Madison

Agriculture & Applied Economics
330 Taylor Hall

Madison, Wi 53706

Phone: {608} 262-9494

Fax: (608} 262-4376

email address: provencheréaae wisc sdu

Ronald Rada

UW-La Crosse

Rivers Studies Center
Biology and Microbiology
La Crosse. W 54601-3742
Phore: (60B) 785-8259

Fax: (608) 785-6959

email address: rada@uwiax.edy

Mary Lou Reeb

UW-Madison

Sea Grant Institute

1800 University Avenue

Madison, Wl 53705-4094

Phone; (608) 263-3296

Fax: (608) 263-2063

emall address: mireeb@seagrant.wisc_edu

William Richardson

National Biological Survey

Upper Mississippi Science Center
2630 Fanta Reed Road

La Crosse, W! 54602

Phone: (608) 783-6977

Fax: {508) 783-6066

email address: william_richardson@nbs.qgov

Mark Sandheinrich

UW-1La Crosse

River Studies Center

Biology and Microhiology

La Crosse, WI 546013742
Phore: {608) 785-8261

Fax: (608) 765-6959

emall address: sandhein@uwlax. edu

Wiltiam C. Sonzogni

UW-Madison

State Laboratory of Hygiene

463 Henry Mall

Madison, Wi 53706

Phone: (608) 262-8062

Fax: (B08) 262-3257

email address: sonzogni@sin.wisc.edu

Stephen Wittman

UW-Madison

Sea Grant Institute

1800 University Avenue

Madison, WI 53705-4084

Phone: [608)263-5371

Fax: {608)263-2063

email address: swittman@seagrant wisc.edu



UW-Madison Chancellor

.

Graduate School Dean

National Sea Grant Office
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Communications

Administration &
Program Support:
Fublications

Media Relations
Photo/Graphics Library

Public Information:
Publications

World Wide Web
Newsletters

Earthwatch Public
Service Radio Program

- Sea Grant Institute

University of Wisconsin

Sea Grant College Program

Committeg on
Advisory Services -

Advisory Services Research

Administration / Living Resources

Coordination
Biotechnology
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Manitowoc Processes
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Superior Microcontaminants &
Water Quality
Specialists:
Agquaculture Aquaculture & Seafood
Business Management Technology
Coastal Engineering
Fisheries Policy Studies
Geographic Information Systems
Globai Change Education New Initiatives

Marine Education
Nonindigenous Species
Water Quatity

Water Safety

ORGANIZATIONAL cuarr

Advisory Council

»
Educarion

Graduate Assistants
Undergraduate Assistants
Course Development
Seminar Speakers

Field Experience

Public Education

K-12 Education



Organizational Units and Departments Involved in the 1996-98 University of Wisconsin Sea Grant College Program

e

Univesnity o7 0
Agricuttural Economics
Animal Health & Biomedical Sciences
Aquaculture Besearch Center

Biotechnelogy Center

Biotran

Center for Health Sciences

Center for Limnoiogy

Chemical Engineering

Civil & Environmental Engineenng

College of Agricultural & Life Sciences

College of Engineering

College of Letters and Science

Environmental Toxicology Center

Food Microbiology & Toxicology

Food Science

Graduate School

Institute for Environmental Studies

Kinesiology

Land information & Computer Graphics Facility
Mechanical Engineering

Medical School

Oceanography & Limneology Graduate Program
Preventive Medicine

Radiology

Research Animal Resources Center

Sea Grant Institute

School of Education

School of Natural Resources

Schoo!l of Pharmacy

School of Vetennary Medicing

State Laboratory of RHygiene

Statistics

Surgical Sciences

Water Chemistry Program

Water Resources Center

Water Resources Management Program
Wildlite Ecology

Zoology

O eI

University of Wiscensin-Exteasion
Cooperative Extension

University of Wisconsin-Green Bay
Naturat & Applied Sciences
Sea Grant Advisory Services

University of Wissonsin-La Crosse
Biology & Microbiology

Universdy of Wisconsin Ceoter-Manitowos County

Sea Grant Advisory Services

biniversity of Wisconsin-Milwauskee
Aguaculture nstitute

Biologicat Sciences

Center for Great Lakes Studies
Geosciences

Graduate School

Sea Grant Advisory Services

University of Wisconzin-Stevens Psint
College of Natural Resources

University of Wisconsin-Superiar
Sea Grant Advisory Services

University of Wizconsin System

Great Lakes Research Fagility

Mlinois Siate University
Agriculture

Laval University
Biclogy

Marquettie University
Biology

Medical University of South Carolina
Biochemistry & Molecular Biology

Purgue University

Forestry & Natural Resources
Food Science

Foods and Nutrition
Agricultural Economics

State Historical Society of Wisconsin
Underwater Archeology

Universily ot Texas-Austin
Warine Science institute

Woods Heie Qoeancgraphic Instituiion
Biology



Univarsity of Wisconsin Sea Grant Advisory Counal

Anders W. Andren {ex officio)

Professor of Water Chemistry
Director, Sea Grant institute
University of Wisconsin-Madison

Albert Beaver

Associate Vice President for Academic Affairs
Univarsity of Wisconsin System
Madison, Wisconsin

Richard R. Burgess

Professor of Oncology
University of Wisconsin-Madisan

Gordon Chesters

Professor of Soil Science
Director, Water Resources Center
University of Wisconsin-Madison

Arnold L. Clement

Planning & Development Division Director
Racine County Planning & Development
Sturtevant, Wisconsin

H. Jack Day {chair)

Professer Erneritus of Natural and Appiied Sciences

University of Wisconsin-Green Bay

George Evenson

Citizen Representative
Sturgeon Bay, Wisconsin

Lee Kernen

Chief, Fisheries Management Section
Bureau of Fisheries Management

Wisconsin Department of Natural Resources
Madison, Wisconsin

Reuben H, Lorenz

Citizen Representative
Madison, Wisconsin

Jahn J. Magnuson

Professor of Zoology
Director, Center for Limnology
University of Wisconsin-Madison

David T. Michaud

Senior Environmental Scientist
Wisconsin Electric Power Company
Milwaukee, Wisconsin

Mary Lou Munts

Citizen Representative
Madison. Wisconsin

Charles C. Remsen

Professar of Biological Sciences
University of Wisconsin-Milwaukee

Ayse C. Somersan

Professor Emeritus of Aguaculture

and Applied Economics
University of Wiscansin-Extension
Madison, Wisconsin

Daniel Q. Trainer

Professor Emeritus of Wilglife
Dean Emeritus, College of Natural Resources
University of Wisconsin-Stevens Point



Aguaculivre

Cathy Pierce
Route 1, Box 126
La Farge, Wl 54636

Business

Jack Culley
Sailboats, inc.

250 Maring Drive
Superiar. Wi 54880

Coastal Engineering

David Wentland

Coastal Flanning and Design, Inc.
Engineering Center

641 Baeten Road

Green Bay. WI54304-5701

Fisheries i Nonindigenous Specicys

George Boronow

Wisconsin Department of Natural Resources
200 N. Jefferson Street, Swite 511

Green Bay, WI 54301-5199

Geographic Informasion Syseems

Ted Koch

State Cartographer’s Office
550 N. Park Street, Room 160
Madison, Wi 53706

Global Change / Muarine Educarion
Deloris Donnelly

10720 N. Fairway Circle
Mequorn, Wl 53092

Lake Superior/ Recreaiion

Jeiry Banta

Apostle Islands National Lakeshore
Route 1, Box 4

Bayfield, Wi 54814

Warer Safery

Richard Bennett

Bennett Acaderny of Ski & Scuba
6509 W. North Avenue
Milwaukee, W 53213-2084

Warter Qualizy

Barbara Lillesand

Sheboygan Chamber of Commerce
712 Riverfront Drive

Shebeygan, Wl 53081



