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The University of Wisconsin Sea Grant College Program is a statewide prpgram of b
and aPPlied research, education and technology transfer dedicated tp the w,se sf
ship and sustainable use of the nation's Great lakes and ocean resources. It is part of a
national network of 29 university-basecl programs funded through the National See Grant
College Program, National Oceanic 8 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, LIW-Greei!
Bay, UW-Manitowoc, UW-La Crosse and UW-Superior!. Sea Grant specialists � strategx
cally located at Advisory Services offices pn UW campuses in Green Bay, Madison.
Manitpwoc, 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 sport and commercial fisheries, improve freshwater
aquaculture, analyze the ecosysiein effects of zebra mussels, explore the potential of
biotechnplogy and other advanced technologies for marine and Great Lakes applicatipns,
analyze socio-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 establishecl infrastructure for university research ar d
technology transfer to the rnanne sector of the national economy. It is the only Great Lakes anf
ocean program in the United States that combines research and outreach to bring scienfiTic
information to 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 initiatives. During 1996-98, UW Sea Grant is utilizing an iss«-
oriented approach to address problems and respond tp opportunities in the fo! lowing
thematic areas.
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1. Restoring sustainable fisheries to Lake Superior

Restotfng native fish communities remains a tong-term goal of Great Lakes fisheries
managers. The intent is to establish a state resembling that which existed prior to the malor
deckne 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 information.

This project wi'll gather data and provide tools for analysis of Lake Superior fisheries.
Researchers will develop a bioenergetics model for populations of key species in Lake
Superior � lake and steelhead trout, chinook and coho salmon, and burbot. This tnodel
will provide important information about the Lake Superior food web, as well as estimates
of contaminant bioaccumulatfon in the system. Researchers will also assess current and
future effects of predation and fishing pressure.

This research will prove invaluable to managers charged with restoring sustainable fisheries
in Lake Superior. The findings will he! p guide continued lake trout restoration efforts,
design of salmonid stocking programs, implementation of fishery regulations and develop-
ment of sea lamprey control strategies.

NEW RROJECT fRtLR-72l Sustainabikty of the Lake Superior Fish Community: An Analysis of
Opportunities and Constraints

James F Kttnhell
Center for Limnology
UW-Mattison

2. Helping lake trout make a comeback in Lake Superior

The rehabilitation of lake trout in Lake Supenor 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 salt nonids in Lake Superior. Although
distinct as adults. the young fish look the same. !n order to better control the trout fishery,
managers Riced a way to tell the two fish apart at all ages.

In this project, researchers will identify genetic markers to 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 won't have to be killed
to obtain genetic samples.



State, federal and tnbal agencies involved with rehabilitation programs can use such
teChnOIOgy tO mOre effiCiently manage the reCOVering lake trOut fiShery in Lake SuperiOr.

NEVV PROJECT IR'LR-73l Application of Mic osateilites to Stock Identification ir Lake Super, or Lake
Trout

Ruth IS Phillips
Center tor Great! akes Studies
UW Milwaukee

3. Tracking trace metals in the Lake Superior watershed

Lake Superior is the cleanest of the Great Lakes, and people want to keep it that way by
eliminating as much pollution as possible. That pollution includes metals like.'ead, cad-
rnium, arsenic, mercury, zinc and others. Even at very low concentrations, some of these
metals can exert toxic effects.

Streams and tributaries throughout the Lake Superior watershed are major reservoirs of
metals. This project will assess key factors controlling 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 geochemistry. watershed cnaractenstics 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 level.

This information will enable regulators and managers to develop and enforce realistic
standards governing trace inetal pollution in Lake Superior and elsewhere.

NEW PROJECT  R/MW-71!: Trace Metals in Lake Superior Tributaries: Irnpticatiorte for Contaminant
Virtual Eiirr.ination

Dated E, Armstrorg
Water Chemistry Program
UW-Madison

William C Sonzognt
State I aboratory ot Hygiene
UW-Madison

4. Investigating the effects of mercury on fish populations

Mercury contamination is widespread in the Great Lakes region. Afthough its effect on
humans has been widely Studied, there has been relatively tittle 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 determine wl ether
inercury concentrations in larva! fish are dependent 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 youna.



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

VIEW PROJECT IR MW-75k Maternally Transmitted Mercury Effects on Embryo and Larval Fish
Survival, Growth and Feeding Behavior

Mark B. Sandheinrich
River Studies Center
VW-La Crosse

Ronald G Rada
River Studies Center
uW-La Crosse

5. The economics of a sustafnabfe Lake Superior fishery

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

This proiect will build an econoinic framework that integrates the concept of sustainability
wdh that of efliciency This modei will be applied to the fishenes of Lake Superior, informinc
policy-makers of the implications of planriing for and achieving a sustainable fisheries
resource.

"iEW pROJECT;R'pS-'ot Sustsinaoiiity «nd the Ecohomics of Fisnenes Msnegement A Lake
SlinVruli ne, e Sfl,dy

Rii:ii,iid C Ftishcp
Aigrii.uifi ie and Applied Fcuori i v:s
i.iw f.i:idison

6 Studying life palterr s of recreational boaters in the Apostle islands region

The Apostle islands 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 island-area boaters were surveyed in 1975 to learn what factors
influenced their participation in mcreationaI boating, They were surveyed again in 1985.
and in 1 997 this group will be surveyed again to obtain information about their c~rrent
Itfestyies and to observe changes in their boating participation,

As one of few long-term panel studies in the recreation research field, this project will
provide information about how people's recreational lives change as they age. It also will
reveal changes in how society regards and uses wilderness, This study will show how
recreational boaters have affected the Apostle islands area and how that area has changed
and developed to suit the boating populahon.



tJnderstanding the recreational choices made by this aging population will reveal what
individual, societal and site-related influences affect people's derision-making processes.
TheSe findingS will help pOliCy-makerS, reSOurCe rnanagerS. buSiness ownerS and the
public make informed decisions related to recreational and economic development in
nOrthern WiSCOnSin.

h!EW pRQJECT .IR/pS-Jst participation in Apostle Islands Basting persistence and Change, 'igr5-
tggi

Thomas A. Hetrerletn
Rural Socio logy
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 arCheOIOgiCal SlgnifioanCe. FOr the paSt eight yearS, the WiSConain
state underwater archeologist has been building an inventory of the state's Great Lakes
shipwrecks and other submerged archeological treasures This project will share inforrna-
tion on Wisconsin's Lake Superior shipwrecks with the public in entertaining, educational
and interactive ways.

Shipwreck information will be inade available to recreational divers, educators, archeolo-
gists, students and the public in three formats: waterproof dive guides, an interactive
multimedia World Wide Web site and a CD-ROV. The effort is also designed to help attract
recreational divers to these wrecks. A Michigan Sea Grant study found that shipwreck
diving can provide a million-dollar boost to the tourism economies of nearby coastal
coinmunities. Another 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. regional Great Lakes shipwrecks database.

In addition to working on multimedia site guides to Lake Supenor shipwrecks, the Comrnu-
nications Office wilt assist the Lake Superior Initiative coordinators as they plan and host a
public forum on Lake Supenor issues. The forum is tentatively slated for 1998.

NEW PROJECT  AiAS-SIIl Ice-Water Mansions. IViuitirnedia S te Guides to Lake Superior Shipwrec~s

S'iepnen C Witrman
Sea Grant institute
IJW-Madison

David J Cooper
State Historicai Society r;f Wisconsin



o ori~g 'Afisconain's Q�at Lakes-area economic future

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

ln another project, Advisory Services is coordinating a lake herring marketing study, in
which commercial tish processors wil! distnbute herring samples � with preparation and
storage instructions � to wholesalers and distributors in the Midwest. This study could
lead to new opporlunities for the Lake Superior fishing industry

At the same time, Advisory Services is working with Wisconsir Departnient of Natural
ReSOuroeS tO arrange COmmerCial fiShing liCenSe buy-OutS to nelp reduce preSSure On the
lake's fish populations.

CONTINUING pROJrCr l'A'AS-t} Advisory Services Program Coordination ard Field Office
Aiteii H Miller vntti ttarvey Haven
Sea Giant liistitute
UW-Madison



No~i ndigenous Species

The Great Lakes have been invaded by more 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 ecosystems by altering nutrient cycling, contarni-
nant cycling arid habitat features

PROJECTS

Understanding Zebra Mussels' Effects on Great Lakes Snails

The Inland Invasion of Zebra Mussels

Developina Strategies to Keep Ahead of Zebra Mussels

Tapping Eastern European Resources for Zebra Mussel Inforrnat on

Determining the Effect of Zebra Mussels on Nutrients Needed by Fish

Determining Zebra Mussels' Influence on Green Bay PCB Contamination

Dealing with the Zebra Mussel ar,d Eurasian Ruffe

Alerting the Public to Problem Species



~~~>cfing 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 ecology of these habitats are unclear. For example,
native snails of the Great Lakes would seem to be at nsk from the zebra mussel's propen-
sity to attach to just about any hard surface. Though the role and Importance of gastro-
pods in Great Lakes ecology is no'I wel! understood, loss of snail species due to zeora-
mussel adhesion or "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 southwes'tern Lake Michigan, In addition, the research will document the extent
of fouling by zebra mussels on nahve gastropod fauna among habitats, among species
and among individuals. examine the populahon-level iinpacts 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 investigate vanables like behavior, shell characteristics and habitat that
influence gastropod species' susceptibility to fouling.

r QNTINulNG PROJECT IOrI H-60f. PcPulaaon and EnergetiC Coneequences of Zebra MuSSel FOuilng
on Naiive Gastropod Fauna of Lace Michigan

Dianna K padiila
Zoology
UW-Madison

2. The inland invasion of zebra mussels

Despite widespread empincal information on the spread ot 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 wiil look for zebra rnussels in plankton sampies collected from
six regional "lake districts" in Wisconsin, Michigan, Indiana and illinois. These districts
differ in their potential exposure to sources of zebra mussels. Within each region, research-
ers will sample contrasting sets of lakes 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 patterr of
zebra rnussels' spread within local systems of inland waters. They will compare the
characteristics of invaded and nontnvaded lakes to determine correlates of invasion

susceptibility and infer likely dispersal mechanisms; assess the relative importance of
primary and secondary invasion events on the spread of zebra mussels within loca!



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 PHOJECT  ItfLR-62!. An Assessment of the Overland Dispersal of Zeti~a Mussels into
Inland North American Laces

Cliifii.d Kta't
Sea Grant Institute
Univ-Madison

3. Oevefdptng StrategieS tO keep ahead Of Zebra rnuSSelS

As zebra mussels spread from the Great Lakes to Wisconsin's iniand lakes, they can cause
malar eCOIOgiCal ChangeS. By altering nutrient aualtabiftty, theSe pralifiC nOnindigenOUS
mollusks could transform lake systems based on plankton-fish interactions into systert s
dominated by zebra mussels and bottom-feeding fish.

This study will help fish managers keep ahead of the zebra mussels. Researchers will
investigate the effect zebra mussel infestations have on energy transfer between pnmary
producers, like phytoplankton 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 contrib-
ute tO an underatanding Of hOw Zebra muSSelS COuld alter SpeCifiC inland lakeS. Thia
information will help managers predict tihe probability of zebra mussel infestations and wili

suggest management strategies for lakes that appear susceptible.

CONTINUING PROJECT fR!LR-63I. T;ie Effect of Zebra!vlussel Infestation m Inland Lakes c" Peiaq c
Benthic Coupling

Rueeeil L. Cuhel
Center for Great Lakes St.d es
UW-Mi! viaukee

David N. Edgingtor
Center for Great Lakes Stud es
UW-Milvi aukee

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 transported from Europe and deposited in the Gree'.

Lakes ciuring the 1980s. Since then tl ey have caused numerous ecological proble rois.
Eastern European researchers have been studying zebra rnussels for many yea.s. but due
tO paat pOlitical and Cultural Cirournstances. North AmeriCan scientists have been unable to
take ful! advantage of their findings.

This proiect brings two Belarussian scientists to the University of Wisconsin-Mad:son.
where they will spend 10 months working with resident faculty and other v',sit ng scier tists.
They Will uSe their data tO teST and develOp mOdelS Of Zebra rnuSSel eStabliahment ar,d
spread. prepare manuscripts about their findings and assist with field research n the Great
Lakes region.



ft/tany NOrth Anterlcan scientietS, water managers and policy-makers will direCtly benefit
from sharing information with these Eastern European scientists.

CONTINUING pROJECT  R/! R-65l: Faciktation of Exotic Species information Exchange Bet'ween
North America and the Former Soviet Union

Dianna K Padilla
Zoology
UW-Madison

5, Determining the effect of zebra mussels on nutrienfs needed by fish
The Great Lakes and inland lake ecosysterns are undergoing malor changes due to zebra
mussel invasions. These mollusks, which were accidentally introduced to North Americart
waters in the 1980s, are filter feeders. They take nutrients out of lake water, causing it to
become clearer

ln recent years, fewer young fish have entered the hsh populations of some lakes. There
are many possible causes for this, but some scientists suspect the zebra mussel is the
culprit.

This study will help prove or disprove that zebra rnussels negatively affect larval fish by
taking necessary nutrients out of the water. It will also determine whether that impact, if
proven, can be offset by adding nutrients 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 waters than fish that do not change their
eating habits

FindingS frcm thiS Study will help fiahery managerS identify lakeS Where Zebra rnuSSefS
could negative!y affect native fish and will suggesf ways to reduce zebra mussels' impact
on these fish.

CONTINUING PROJECT;R/LH-66!, Trcph C In:eractions between Zebra MusaelS and Larval Fian-
F x per mental Tests of Competition for Planktonic Resources

Mark B. Sandheinnch
River Studies Cet,ter
UW-La Crosse

Witvarn B. Richardson
Nationai Biological Services
UW-La Crease

6. Determining zebra mussels' influence on Green Bay PCB contamination

Green Bay's bottom sediment and food web contain high concentrations of polychlori-
nated biphenyls  PCBs!. PCBs are toxic chemicals that accumulate in animal tissues.
Some members of the PCB chemical family are more toxic than others.

Zebra mussels extract PCBs from water and accumulate high concentrations of the
chemicals in their body tissues. Although this might increase PCB exposure for some
members of the food v eb, it could decrease exposure for others.



In this study, researchers will take samples of Green Bay zebra mussels, plankton, fish and
deepwater invertebrates and analyze them for the more toxic members of the PCB family
� the coplanar congeners. They will combine these measurements with existing models 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 nsks
associated with PCB exposure and the potential benefits of sediment remediatlon,

CONTINUING PROJECT IR/MW-57I. Influenoe Ol Zebra Muasele on the Distribution and Fate of
Coplanar PCS Congeners in tl;e Green Bay Estuary

David E. Armstrong
Water Chem stry Program
UW-Madison.

Wttham C. SOr Zdgni
State Laboratory ot Hygiene
UW-Madison

7. Dealing with the zebra mussel and Eurasian ruffe

Outreach efforts are key to controlling nonindigenous species. The zebra mussel, which
has spread throughout the central United States. has had significant economic and
ecological effects. lt clogs water intake pipes and attaches to ar.d fouls boat hulls, dock
pihngs and other submerged objects. The Eurasian ruffe has become the dominant species
in the Duluth, 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 curtail the spread of these and other invaders.

This project involves a wide range of activities conducted in collaboratio~ with other Great
Lakes Sea Grant programs. UW Sea Grant's efforts include coordinating the development
of the National Sea Grant Nonindigenous Species World Wide Web site, producing the
quarterly Zebra VtZSSef Update natiOnal newaletter and training CitiZen VOlunteerS tO CO'-leCf
water samples from inland lakes and send them in to be tested for zebra mussel larvae.

ln support of nonindigenOuS SpeCieS reaearCh. AdviSOry ServiCeS is compiling and analyz-
ing data from the Great Lakes in an effort to further understand interactions between native
and nonnative fish.

CQNTINLI NG PROJECT IA,'AS-36! Zebra Musse Outreach Plan: A Cor tinuing Prograin of tne Great
Lakes Sea Grant Network

Clifford K aft
Sea Grant Institute
UW-Madison

Alien H Miiler
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 exotic aquatic species
research and outreach, and annually distnbuting thousands of fact sheets and pamp'hlets
about a variety of nuisance nonindigenous species to the public.

The Communications Office a'Iso publishes the Sea Grant network's national newsletter,
Zebra Mussel Update, in collaboration with Advisory Senrices' exotic species specialist,
The Ohio State University Sea Grant College Program and Mercury Marine, a Brurtswick
Company. Distributed quarterly coast to coast, the newsletter currently has ar estimatecf
readership of more than 100,000.

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 ncnindtgenduS fish recently fOund in Lake SuperiOr, in hcpeS Of helping to prevent ita
spread to other waters. UW Sea Grant is also providing publicity support for an interna-
tional conference on Eurasian ruffe.

CONTINUING PROJECT  A/AS-2I COmmurtidatiaiie Office and Prdqram Coordination

Siept'.en C. Wittmart
Sea Grant Institute
UW-Madison





t. Overcoming yellow perch's gtxavvth limitations

Raising yellow ~ch to an acceptable market size is a difficult task, The fas e -g o
females are more desirable than males, but when they reach sexual maturity their enerqy
goes into egg making � not flesh production. This reduces fillet yields and profits,

One way to solve this problem is to produce triploid females, which are sterile In this
protect. researchers will create female tetraploids � fish with four sets of chroinosornes-
and treat them with male hormones so they produce sperm They v, ill c.ross the tetraploids
Witri regular dipiOid femaleS, whiCh have twO Sets Of ChrOmoscmeS. in an attempt tO
produce tripioid females � fast-growing, sterile fish, They then w II compare the growth
and development of tripioids with that of normal yellow perch.

Tl'.is proiect will provide aquaculturists. managers and researchers with information about
genetiC and harrnOnal manipulatiOnS that Can be uSed with ye!IOv PerCn. The teChniqueS
gained in this study wil! also heip with developing improved cool water fish strains, It should
result in more efficient perch production, greater deve:opment of commercial aquaculture
and improved fisheries in the Great Lakes region.

CONTlrfulhl S PBQJFCT  R,'Bi-a! Fvc uahiig Ye low Perch Tetieploic» for the P'oduci oi of
Polyp Iui Js, Gy iogeas end H, bc de

.ieffret A hAal soc
FOOd Sc ence
U A'- ivid die on

2. Improving growth and survival rates ot yellow perch and walleye in aquaculture

Grc wth of the walleye and yellow perch aquaculture industry is hampered by variable fish
suwival rates ano poor fish growth. To a large extent, these problems can be attnbuted to
the harmful effects of physiological stress.

The overall goal of this project is to characterize the physiological stress response of
purebred and hybr d walieye and yellow perch, and to use measures of stress to evaluate
various fish culture strategies and develop improved culture;echniques. This research will
generate baseline information for evaluating the influence of selected rearing conditions
and pond-harvest. transportation, ar.d fish-culture strategies on purebred and hybrid
Walleye anC$ perCh. The infOrrnatiOn Will be uSed tO CfeVeiOp praCtiCal "leaSt-StreSS"
rr,ethods to raise these fishes.



The use of "low-stress' procedures developed by this study should result in lower produc-
tion costs for public and private hatcheries and fish farms, greater development ot
commercial aquaculture and imprOved fisherieS in the Great Lakes region.

CONTth,UINT3 PROJECT IR,'AO-22! Assessment and Management of Physiological Stress in Cool-
Waier Fist' Cu'.tore

Jef'rev A. Matiso~
Food Science
UW-Madison

3. Controlling stress response in salmon and trout

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

ln thiS Study, reSearCherS will adminiSter repraductive SterOidS tO Cultured COhO Salman and
rainbow trout. Then they will measure cortisol levels to determirie the steroids' impact on
the fishes' response to stress. This work will contribute to t' he ongoing development ot
'least-stress" husbandry techniques ancl the breeding of stress-resistant strains of fish.
Additionally, the research will contribute new information on the relationship between
StreSS and reprOduCtiOn, WhiCh will be uaeful fcr irnprOVing egg quality and larVa! fiSh
Survival. The wark will alSO inCreaSe underStanding Of the rneChaniSrnS by WhiCh phySi-
ological stress causes post-spawning morta'ity in Pacific salmon and accelerates the
norinal 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 PRGJEC1  R.'AO-30f Steroid Reguiatier Of the S:reSS ReSponse in Sairronid FisneS

Tere ce P. Barry
Food Science
UW-Madison

Jef'ey A. Malison
i oiid Scierce
UW-Madison

4 Making aquaculture information available to the public

Aquaculture is the fastest-growing sector of the LI.S. agriculture: ,economy, and cor surner
demand for fish products continues to increase. V4 sconsin's aquaculture industry i.eeds
more research and technical support if it:s to continue to grow.

Since 1992, more than 3.000 people have received technical information and ass;star ce
through UW Sea Grant's aquaculture outreach proorams, and the number of workshop
participants:s increasing. UW Sea Grant sponsors workshops on recirculating aquaculture
systems. Spawning techniques. feeding Stra;egieS,;ntensive rearing methods and the
economic parameters for these topics.



LJW Sea Grant'S AdviSOry Services aquaculture SpeCialiat provides techniCal, on-site
assistance to aquacutturists and demonstrates new techniques for domesticating yellow I
perch brood stock and intensive aquaculture strategies.

Advisory Services helps the Wisconsin Department of Agriculture, Trade and Consumer
ProteCtion and Wlsconain Aquaculture AssociatiOn Organize the annual state aquaculture
conference.

CONTINUING PROJECT  R/AS-37!: Aquaculture Development within the Great Lakes Region: The
Sea Grant initiative

Fred P. Binkowski
Center lor Great Lakes Studies
UW-Milwaukee

5. Providing Financial Advice

The Advisory Services business specialist's work supports the Aquaculture for the Great
Lakes Aeglon thematic area. Advisory Services is creating financial models that compare
costs of yellow perch production using three different rearing strategies: outdoor ponds,
flow-through tanks and raceways, and recirculating systems.

Each financial analysis includes prolections of expected revenues, and fixed and variable
COStS. TheSe mOdelS will help fiSh farrnerS make wiae management deCieiOnS.

CONTINUING PROJECT  A/AS t l: AeviSOry Services: Program Coordination and Fie d Officee

Allen H Miiier v ith Harvey Hoven
Sea Grani Inst:lute
UW-Madison





1. Oeterrnining a contaminetnt's effect on fish development

Q' d lated chemical pollutants that are founcl in the environment interfere withicixin and re a e c e i
I f t development ln fish, but the mechanisms by which they act are not wefear y life stage eve op

understood.

r~earchers will evaluate the effects of dioxin-related chemicals on fishrt t iS prcleC, researC
devel ment. They also will examine the molecular mechanisms by which these effecteve opmen .
occur. This group of chemicals, which binds to aryl hydrocarbon receptors  AhR!, causes
deformities in young fish. The researChers will work with zebrafish, a neady 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 IA/Iv!W-58!. Ah AecePtor-lvtediated Developmental Toxicity in Zebrafish

A ich ard E. Peterson
School of Pharmacy
UW-Madison

Warren Hei deman
School of Pharmacy
VW- Madison

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

Dioxin is a well-known environmental contaminant that adversely affects fish and wildlife.
But the biochemical mechanisms underlying the toxic response caused by di oxin are not
fvfty understoocl. Researchers do know that dioxin's toxic effects are dependent on a
particular aryl hydrocarbon receptor IAhRI, which is ultimately responsible for induc ing o
repressing genetic commands.

To understand how dioxin disrupts the system researchers first need to understand the
proper operation of the AhR signaling system A mator unknown is the existence of an
ertdogenous ligand or ligands for the AhR. Endogenous ligands are chemicals that occur
riaturatiy in animal liSSue and aCtivate the AhR If suCh an endcgenOt s ligand iS iSOlated
and identified, it could provide greater insight into AhR's norrr.al biological functions.

lr t»s p«iect, researchers wi!I identify an animal tissue that is a rich source of the ligand.
purify it and identify its structure. Identifying the end ogenc us iigand for AhR:ri animal
ti ssue and detern.ining its normal functions will lead to a better understanding of how
dkoxin exposure results in toxicity



InfOrrnation gained from this project will lead to better dioxin risk-asseSslnent 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 PROJECT iR7MW-72i.!dentification al the Endogenous Ligand for the Aryl Hydrocarbon
Receptor in Fish

Margaret Ciagett-Dame
School of Pharmacy
UW-Madison

Richard E. Peterson
School al Pharmacy
UW-Madison

3. Analyzing the effect of contamtnants on trout genetics

Polychlorinated dibenzo-p-dioxins  PCDDs!, dibenzofurans t'PCDFs! and biphenyls fPCBs! are
widespread chemical contamin ants that pose a significant risk to the early life stage survival 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 contarntnants.

The analysis of these genetic responses will result in a better Understanding Of dioxin-
induced early life stage mortality 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 cannot predict the toxic
potencies of these contaminants in fish, The researchers wil! develop a fish-specific
chemical test, or "bioassay," that can determine concentration of toxic substances by
monitoring their effect on fish cells under controlled conditions.

Current analyses of PCDDs. PCDFs and PCBs;n environmental samples are quite costty
� 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 witt>tn
current budgets.

CONTltVUING PROJECT  R/BT-th ln vitro Biaassay fo. l3eterm nation of Fish-Specil c TCDD
FOur.e,ants by Assessment af TCDD-Reguiated Genes

Richard E. Peterson
Schoo: of Pharmacy
UW-Madison

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



Terrestrial-Aquatic Co o p }i rl g

Coastal waters throughout the world are sites of intense biological, chemical, physicaf and
geological activity. The effects of human activities on the aquatic environment are strongly
felt and readily observed in these areas.

Within the next few decades, nearly half of the world's population will live within f 00 miles
of a coast. The Great Lakes aquatic 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! rnpoitance of Wetlands to the Great Lakes Ecosystem

Studying the Role of Phosphorus in Lake Michigan
Estuaries

Helping People Coexist with the Environment



I f!'.Iif < I plkl kt!t ki lt i iil I'!

1. The importance of wetiands to the Great Lakes ecosystem

Resouroe managers need tO better understand the value Of different types of coaetal
wetlandS and to identify the "balanoed" 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 thlS Study Wil! help IOCal and regiOnal reSOurCe rnanagerS and
pobcy-makers work with wetland preservation and restoration. pollution remediation and
non-point source pollution control.

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

A secondary oblective is to link these tracer studies of particle transport and retention to
the fate of elements of biogeochemical importance  i.e., carbon, nitrogen and phosphorus!
in these freshwater estuaries.

CONTINLIING PROJECT  R/EC-2I. Terrestrial-Aquatic Couplir.g, Particle Trappmg and Nutrient
Biogeochemistry in Land Margin Systems of the Great Lakes

Dav d N Edging;on
Center for Great Lakes Stud es
uW-Milwaukee

J Val tuump
Center for Great Lakes Studies
UW-Milwaukee

" Studying the role of phosphorus in Lake Michigan estuaries

Phosphorus is a critical nutrient for plankton. the tiny plants and animals that make up an
~mportant foundation of the food chain in aquatic environments. Sut little is known about
the role biota plays in cycling phosphorus through an aquatic system.

An important recent change in Lake Michigan estuarine and harbor ecosystems has been
the explosive growth of zebra mussel populations. Zebra rnussels feed by filtering the
Water; in dOing SO, they remcve nutrlentS � mCluding phOSphcruS � frcm the water
column This might favor the growth of bottom-dwelling algae and plankton, which would
still have a ready supply of phosphorus from bottom sediments. It also could have a
significant Impact on organisms higher in the food vveb, including fish.



This project will determine the clistribution and extent of phosphorus deficiency in preen
Bay and Milwaukee Harbor. Researchers will monitor the flow of phosphorus into these
estuaries and study how the availability of phosphorus affects the growth rate and yield of
phyto plankton

NEW PROJECT  R EC-4!' Btolog cal Assimilation oi Phosphoriis in Estuaries

Rtissetl L. Cohel
Coster fo Great Lakes Studies
IJW-Madisoit

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 erosion on coastaf
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.

CONTlhlUING PROJECT tArAS-1! Advisory Services Progrant Coordination and Field Otfrces

Allen t-l, Miller wi!h Pi'ilip Ke:hor and Kevin Fermantch
Sea Grant institute
UW- Madison



Sed.j.ment Remediation

UW Sea Grant's long history of research in the areas of riiicrocontaminants and water
quality has led scientists to find new ways to render persistent toxic contaminants
harmless. These findings may be applied to the 41 Great Lakes "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



t. A new way to destroy toxic organic compounds

Safely disposing of or destroying soil and sediment contaminated by toxic organic
compounds is difficult, both from public policy 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 condrtions. Some remediation options produce
by-products even more hazardous than the origina'I contaminant

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

In a single reactor, researchers will use a method called supercritical fluid extraction  SFE!
to separate organic contaminants from soil or sediment, vaporize them, then apply the
oxidation technique. Researchers will evaluate the ability of such a reactor to combine SFE
with TiO.,-mediated photocatalytic oxidation � and, they postulate, end up with an
efficient, cost-effective new way to isolate and destroy soil- and sediment-bound toxic
organic compounds.

CONTINUING PROJECT  R/MW-56I Coupled Extraction and Destrucuon of Organic Conraminanis
USing SupercritiCal Fluid ExtraCtiOn and Photooafalyfic Oxidaticn

Merc A Ar.derson
Civil and Environmental Engineering
UV/-MadisOn

CharleS G Hill
Chemical Engineeri ~g
UW-MadiSOn

2 Ger etically designing contaminant-fighting agents

Researchers have known for some time that some microorganisms can be used to render
certain toxic contaminants benign, This is one example of bioremediation � the practic«f
using biological organisms to eliminate contaminants from the environment.

In this study, researchers will work to genetically design microbes for certain clean-up iohs
Specifically, they will examine factors that control anaerobic respirat~on in the rnicroorgan-
ism S. pufrefaciens, a native inhabitant of Great Lakes sediments, They hope to genetics'ly
endow these rnicrobes with the ability to better degrade toxic pollutants,



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

CPNTihlUING PROJECT IR/BT-3,'. Biotechnologicat APProaches to Bloremedration Microbial
Oxidation of Organic Pollutants Coupled to Iron Reduction

Kenneth ib Nealson
Center for Great Lakes Studies
IJW-Ntilwaukee



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

improving Diver Safety

Long-Term Study of Recreational Scuba Divers

Promoting Boating Safety on the Great Lakes

Using Many Channels to Spread Diving Risk information



improving diver safety I
iI

Recreational, scientific, commercial and government divers sometimes engage in divirt9
praCtiCeS that Carry signtfiCant phySiOIOgiCal riekS, SuCh aS bene neCrOSiS and brain leStOr S
associated with decompression sickness.

ln thiS Study, reSearCherS Will evaluate the high-riSk diving behaviOr that prOvOkeS t ttese
sorts of injury in those who practice repetitive deep "bounce" dives. Divers who sustairt
limb bends decompression sickness can develop bone necrosis, known as dysbaric
osteonecrosis  DON!, in their long bones. The research will evaluate the use of delays
recompression treatment in preventing DON; continue to investigate DON prevalence in
Maine scallop divers; and assess the risk of divers developing white-matter brain lesion>
and DON due to bounce dives.

Findings from this research will improve diving safety and efficiency by identifying divirtg
practices with unacceptable risks, enhancing risk-prediction tools and recornrnending
therapeutic interventions

NEW PROJECT  RrNH25,' Diver Safety and F'ficiency

Rudolf Tass Dueland
Veterinary Medic ne
UW-Madison

o. Lang-term study of recreational scuba divers

Ten years ago, a comprehensive UW Sea Grant survey of 3GO recreational scuba divers
queried them On their training, health StatuS, experienCe. high-riSk behavipr pattemS Etnd
personality traits

This study will recontact these eaifier respondents and coiiduct a follow-up survey. The
study will reveal how the information gathered in the first study may be used to predict
wnich 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 psychotogicai traits
might predict subsequent episodes of panic behavior and diving accidents.

ReSults of thiS Study Will be uSeful tO diving inStruCtOrs, prOfeSSional diving orgartizativOrts
and cettificat ton bodies worldwide. The research findings should heip improve the ht.aft tn
and safety of recreational scuba divers.

NEW pRDJECT lRiNI-26! prediction of Adherer,ce, Heal'.h Status and Divir g Accidents ir
Recreational Scuba D vers A Ten-year LonrJitudinal Study

William P Morgan
Kinesiology
UW-Madison



3. Promoting boating safety on the Great Lakes

Many boaters who have traditionally spent their hours on inland waters are now boating on
the Great Lakes. Unfortunately, many of them lack experience with rapidly changing,
potentially threatening weather and sea conditions.

UW Sea Grant's marine education specialist supports the Safety at Sea program area by
instructing nearly 500 people a year about water safety. These programs include a 26-hour
water safety course taught in conjunction with the lj.S. Coast Guard Auxiliary andboating
safety courses for both beginning ancl expenenced boaters.

CONTINUINC PROJECT  A/AS-11 Advisory Service: Program Coordination and Field Offices

Allen ir Miller with James Luttne'
Sea Grant institute
Llyv-Madison

4. Using many channels to spread diving risk information

The Communications Office supports the Safety 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 result in brain and bone in;ury in recreational and commercial divers who
practice deep "bounce" dives, and the psychological 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 divers
and diving instructors, developing news releases about research results, v riting articles for
diving magazines and facilitating other media relations in collaboration vvith the researchers.
Information from these studies also wil! be made available through UW Sea Grant's Great
Lakes shipwreck guides protect, which targets divers as one of its audiences.

CONTINUINC PROJEC1 lA/AS-2'i. Cornrnunicatione Othce and Program Coordinaton

Stephen Wi:tman
Sea Granti, nstitute
UW-Madison



AppI ication of In novative Tech oology
The full application of cutting-edge technologies like biotechnology, 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 marine uses, designing intelligent robot
systems for complex under-water tasks, and applying the principles of genetic engineering
to solve environmental and industrial problems.

PROJECTS

Determining the Value of the Lake Mic'higan Salrnonid Fishery

Analyzing Toxic Algae

Adding New Properhes to Electrorheological Fluids

Searching for Bacterial Rirns that Repel Zebra Musseis

Designing Robots for Underwater Exploration

Putting High Technology to Practical Use



t Determining the value of the Lake Michigan salmonid fishery
It isn't easy to measure the value of a recreational activity like fishing, camping or hiking.
But an accurate economic model can help policy and resource managers determine the
best practices for managing these nonmarket resources and expenences.

ln this study, researchers will gather data from Lake Michigan salmon and trout artglers for
the 1996 and t 997 fishing seasons. This information, combined with data from other
sources, will help researchers build an economic model of angler activity in the area.
Understanding the dynamic decisions of recreational anglers, fisheries managers can use
this model to analyze the economic impact of various policy options for managing the Lake
Michigan fishery to achieve maximum economic returns.

NEW pROJECT IR!pS-49l A Dynamic Economic lulodel of Recreatior: An Application to Vvisconsin's
Soutnern Lake Michigan Salmon and Trout Fishery

R. William Provencher
Agncultural and Applied Economics
U W- Ma di son

Richard C. Bishop
Agncultural and Applied Economics
UW-M adison

2, Analyzing toxic algae

Frequent instances of water and seafood contamination by toxic algae point to a need to
quickly analyze the toxins involved. Irnmunoassays � 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 irnrnurtochemicaI
reagents, and antibodies for some of these toxins also are not available.

This research project will help resolve these problems by developing less costly but equratq
effective alternative methods for preparing needed reagents, The protect also will vvcrtfc fo
develop antibodies for use as safe and effective vaccines.

Through comparative studies on how various antibodies interact with toxins anc} keyi
receptors, researchers will learn more about how the targeted toxins work. The reagerxts
generated also will be used for various collaborative studies with other scientists rtaticrrt-
wide who are studying toxicology and the safety of seafood and drinking water.

CGNTfNUINB PROJECT  R!BT-2!. ImrnunocherniCai Studiea On SeleCted PhycotOX nS

Fun S. Chu
Food Microbiology and Toxicology
UW-Madison



3 Adding new properties to electrorheologicai fluids

Electrorheological  ERI fluids, used in the robotics and automotive industries, are corn-
posed of finely divided particles suspended in a carrier liquid, usuaily an insulating oil.
When given a lolt of electricity, these special fluids can make a rapid transition from liquid
to solid, and back to liquid again.

Electrorhealogical fluids show great potential for developing new stress-transfer devices.
One problem in this area of technology, however, is that ER fluids currenfly cannot operate
over 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 hypertherrnophilic bacteria, which require
high temperatures for normal dave!Opment. These proteins will be develcped and tested
for their ability to enhance the working temperature range of ER fluids.
CONTINUING PROJECT  R/BT-4I: Enhanced EIectrorheological Fluids Using Hypertnerrnophilic
Biotechno logy

Daniel J. Khngenberg
Chemical Engineering
UW-Madison

Kenneth PL Nealson
Center for Great Lakes Studies
UW-Milwaukee

4. Searching for bacterial films that repel zebra mussels

Zebra mussels are small freshwater moilusks that were accidentally introduced to the
Great Lakes in the mid-1980s. They attach to the submerged surfaces of docks, boat hulls.
pipes and other rnollusks, causing extensive envimnmental and economic damage,
Bacteria play a little-understood role in making surfaces attractive or unattractive to zebra
rnussels and other similar invertebrates. Bacteria produce films, some of which appear to
attract the musseis and others that repel them. Researchers specuiate that these bacterial
films might be what mussel larvae respond to when choosing a place to attach This study
will investigate what types of filmed and unfilmed surfaces are attractive and unattractive
to zebra mussels. Bacterial material that inhibits zebra mussel attachment wiI be isolated
and tested for its effect on several surface types.

Information qained from this study could lead to the development of biological control
agents that would prevent invertebrate organisms, including the zebra mussel, from
attaching to such surfaces in the Great Lakes.

'NEW pROJECT  R/BT-gl: Bacteria and Their Extracellular Polymers in Se'.tiement end Artl,outing
James S Maki
Biology
Marquette University



5. Designing robots for underwater exploration

Underwater exploration poses many hazards and complicatio~s for human d�, >
research addresses motion planning for automatic and semiautomatic robots uM for
underwater exploration. The project goal is to develop rctbct systems capable of
reaaontng and motion planning in an UnknOwn, COmplex underwater envircn~ent
«bot probe would be able to fully explore any given underwater area or large oblect
as a sunken ship.

The robot's decision-making processes will be based on real time sensory d t
by range sensors and cameras. In automatic mode, the robot vehicle will plan its ov,n path
In semiautomatic mode, a human operator will command general trajectories and goals
while the robot avoids collisions based on sensor information,

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 algorithrhs
for sensor-based planning of underwater exploration tasks.

CONTINUING PROJECT IR/Nl-2OI. Intelligent Robot Systen for Complex Underwater Exploration
Tasks

Vladimir J Lurnelsky
Mechanical Erigineering
Uw-Madison

6. Putting high technology to practical use

UW Sea Grant's Geographic information Systems  GIS! and fishenes specialists are using
high technology to solve down-to-earth problems.

Spurred by recent state legislation, Wisconsin's 72 counties � plus many cities, villages
and townships � are modernizing their land records. This systematic effort rs provid'ng an
opportunity to apply new GIS computer technology to Great Lakes issues.

Through a cooperative program between LIW Sea Grant Advisory Services and
UW-Madison's Land Information and Computer Graphics Facility, Advisory Services GIS
specialist assists communities with develOping and using computer-based systems
AmOng Other benefitS, GIS teChnclcgy Can help lakeshcre regiOnS tO better manage I"e
watersheds of Great Lakes tributaries under their jurisdiction and monitor scil erosio n.

AdViSOry SerViCeS' fisherieS SpeClaliat ia updating COmp uter ScftWare far eStimating yellow
perch abundance under alternative harvest options. Wisconsin Department of hfatural
Aesources used the model in 1996 when making its recommendation fo close comm«"'
fishing and reduce the sport-fishing bag limit for yellow perch on Lake Michigan. This «»
an important first step in halting the population's decline and giving it a chance to iec»@
CONTINUING pROJECT  A/AS 'll Advisory Services: program Coordination anc Field Offices
Ailen H Mixer with David Hart and Gifford Kraft
Sea Grant Institute
UW-Madison



ReIated P rojects

Sprne prpjects do not fit cleanly into a specific thematic area, but are nonetheless integral
tp the IJW Sea Grant program. The related projects listed here are part pf the UW Sea
Grant's Micrpcontaminants & Water Quality and Education subprograms. Two other related
projects are funded by other sources; one involves sediment remediation, and the other is
education-onented.

PROJECTS

How Pollution Hurts Green Bay Amphibians

How Fisheries Management Decisions Affect PCB Levels in Sport Fish

Monitonng 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



! % l 1 [l I' ll if 1 i-

>, How pollution hurts Green Bay amphibians

Researchers agree that the Green Bay ecosystem suffers from pollution by to xins  sfJch as
polychlorinated biphenyls, or PCBs! and nutrients  the by-products of organic waste like
sewage and agricultural runoff!. Research also has established that such pollution nega-
tively affects fish, mammals and birds in Green Bay and the Great Lakes. However, tittt«s
known about these pollutants' effects on amphibians.

Amphibians in Green Bay undoubtedly are exposed to contarninants when they eat
contaminant-laden algae and invertebrates. Because of their highly permeable ski»nd
their aquatic early development, amphibians might also be particularly susceptible to
vvater-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-
Arnphibian eggs. larvae and adults serve as prey for many fish, birds and marnrnafs, ancf
therefore play a role in transferring contarninants through the food web. Additionatly, since
little is known about amphibian ecotoxicology, it isn't clear whether regulations meant to
protect birds and marnrnals are adequately protecting amphibians.

COffTlrVultfG PROJECT  RtMW-54k Ecotoiiieoiogy of P,mnhibians in Green Bay

Witt~am H. Karaaov
Wildlife Ecology
UW-Madison

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

After the manufacture of polychlorinated biphenyls  PCBs! was banned in f 976. the
concentrations of these toxic industrial compounds in Lake Michigan fish steadily de-
clined ln the last 20 years, PCB concentrations have decreasec significantly. But while the
rate of decline has slowed since the mid-1 98DS, none of the lake's fish species is corn-
pleteiy free of PCB contamination.

Though concentrations of PCBs in Great I akes trout, salmon and whitefish are now nearly
static. these concentrations are highly variable. Most of the variability is expfairfed 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 inanagernent strategies on PCB
concentrations in these fish species, and express these effects in terms of probability



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

CONTINLIING PROJECT  R/MW-59!: Microcontaminant Cycling in Great Lakes Food Webs

Stephen R. Carpenter
Center for Lirnnoiogy
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 similar sites elsewhere in Wisconsin. It will test
the hypothesis that chronic exposure of amphibian eggs to contarninants in water from
Green Bay and its ma!or tributary, the Fox River, reduces hatchability and survival of three
particular species. Researchers will also check for abnormal sex oraans in amphibians
raised in these waters. Results of this work will be used to assess to what exter.t containi-
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 federal resource management agencies to
address the question of whether amphibians, one of the least-studied classes of verte-
brates, are adequately protected by regulations based on bird, mammal ancl fish species.
The research also will provide landscape ecologists with informationnecessary to evaluate
the effectiveness of wetland restoration efforts.

NEW PROJECT IR'MW-73t: Status of Amphibians in tl e Green Bay Ecosys'.em: Evaluation by
Bioassay. Biomarkers and Habitat

William H. Kerasov
Wildlife Ecoioay
UW-Madison

4. Dear, John A. Knauss Marine Policy Fellowship program

The Dean John A. Knauss Marine Policy Fellowship was established in 1979 to provide a
unique educational experience for students who have an interest ir marine, ocea~ and
Great Lakes resources, and in the national policy decisions affecttnq 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 institutions in the
Washington, D.C., area.

Over the last 15 years, 10 Wisconsin students have been selected to participate in the
program. They have served with the U.S. Senate's Commerce, Science ft Transportation
Committee and Great Lakes Task Force, and the Office of Ocean It Marine Services in the
National Oceanic 8 Atmospheric Administration, among others. In 1997. tl.is prolect will



suppOrt WiSCOnSin Student internS wOrking with the NatiOnal OCeaniC & AtrnOSpfteriC
Administration's Damage Assessment Center and Sanctuaries & Reserves Divisiort.

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

CONTINUING PROJECT  E/E-29!: Dean John A. Knauss Marine Policy Feliowahip Program
Mary Lou Reett
Sea Grant Institute
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. f3ut sediment remediation is such an expensive prolect
that offfoials are under preesure 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 techncrlocfi es
and costs.

UW Sea Grant is managing a cooperative effort involving researchers from UW-Green Bay.
UW-Ivlilwaukee. 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 to estimate the effects of various policies and regulations on cost and performance

NEW PROJECT COSte and Benefit S Of Cleaning Up Contaminated Sediments iri Great Lakes Areas af
Concern

FUNDING SOURCES' Great Lakes Protection Fund and U S. Env~ronihental Protection Agency
Ahdera W. Andren with Phitip Keilldr
Sea Grani 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 spiraling human population growth are putting the planet's ecosys-
tem in peril

UW Sea Grant Advisory Services is conducting Global Environmental Change Educahon
workshops for secondary and post-secondary teachers and adult educators who, in turn,
teach others. The goal of thrs project is to produce a more scientrfically literate, environ-
rnentally aware and technologically informed population that has the capacity to make wise
decisions on challenging environmental issues

CONTINUING PROJECT Global Envirenmentai Change EducatiOn Iniuatrve
FUNDING SOURCES. Office of G'obal Programs, National Oceanic & Atmospheric Adrninistiauon;
NASA via U S Department af Agricuiture, Agncultural Research Seniice: and Wisconsin
Environn entol Educat on 6oard

Allen I-t. Mille;
Sea Grant Institute
IJW-Madison





1. Using science to solve problems

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

The Advisory Services program employs eight specialists who provide statew de 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-IVladison, UW-Milwaukee, UW-Green Bay, UW-Superior and
UW Center-Manitowoc County.

in addition to providing technical and hands-on support to the public, Advisory Services
specialists are ~nvolved in many of the projects associated with UW Sea Grant s 1996 � 98
research themes, including the Lake Superior Initiative, Nonindigenous Species, Aquacul-
ture for the Great Lakes Region, Terrestrial-Aquatic Coupling, Safety at Sea, Application of
Innovative Technology and related programs. Advisory Services also offers summer
courses for teachers and programs for the public.

CONTINUING PROJECT  A/AS-1!. Aovisory Services Program Coordination and Field Office

Allen H. Miller
Sea Gia~t Institute
JW-Maidison

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 comrnunica-
tions support to UW Sea Grant staff, specialists and researchers; and provide professicr,a
science communications experience to UW-Madison students via part-time employment
as writers.

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

The Communications Office produces the UW Sea Grant institute's bimonthly newsletter,
Litlora/ Drif. It also annually distributes thousands of copies of science journal articles
based on UW Sea Grant-funded research as well as hundreds of Sea Grant technical.
pubhc information and education publications.

In addition to providing general professional communications support to the LIW Sea G~ait
program, Cornrnunications Office staff are directly involved in various projects assoc:.ated



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  res-2k Coinmunications Oflice and Program Coordination

Stephen Wittmar
Sea Grant Institute
UW-Madison

3, Tuning in to science

'Earthwatch' uses the popular medium of radio to give the public concise, objective and
timely information about science and the environment, especially in regard to the Great
Lakes and the nation's manne resources. The program also raises pubkc awareness about
Sea Grant and its activities in Wisconsin and around the nation. 'Earthwatch" has been

cited repeatedly for excellence and received its most prestigious award at the 1992 'Earth
Summit' in Rio de Janeiro, 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 to more than 120 broadcast outlets in the eight Great Lakes
states, the Canadian province of Ontario and elsewhere. "Earthwatch' is broadcast more
than 660 times a week over these outlets: If this free public service airtime 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-sj "Earthwatcn" Publ c Service Radio Prograin

Richard kooos
Sea Grant Ir stitute
UW-Madison

<. Offering Sea Grant-related education opportunities

UW Sea Grant provides opportunities for graduate and undergraduate students to
participate in all aspects of the program's activities. In the belief that graduate educatio~
and research are inseparable. most of the program's investment in education is in the ferro
of research and prolect assistantships funded through individual research projects. The
1996-98 program wil! provide supporl for 32 graduate students who work as integral
members of research projects in the various thematic areas Through UW Sea Grant,
students also 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 protndes
training for anglers, boaters. coastal residents. K-12 teachers, pod managers and aqueous
turists.

UW Sea Grant also supports,nnovative educat:onal activ ties that enhance public aware-
ness of the Great Lakes and oceans, including cultural or artistic works dealing with the



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

A substantial amount of K-12 and public education activities are carried out in the Cornmu-
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 middle-
school students!, are also coordinated directly through Special Marine Education Pro-
grams.

CONTINUING PROJECT lE/E-tl Special Marine Education Programs

Mary Lou Reeb
Sea Grant Institute
UW-Madison

5. Charting the course

Management of the University of Wisconsin Sea Grant College Program includes program
planning, protect and subprogram evaluation, proposaf development, research coordina-
tion and leadership for the program as a whole. Effect we 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 collaborative efforts with state, federal and pnvate industry sources of support.
These supporters are key to maintaining the program's viability,

Throughout 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, cornrnu-
nity 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 prionties open to emerging fields and areas of concern.

CONTINUING PAOJECTS  M!SGA-1 ar d M!SGA-2I: Program Development and Program
Management

Anders W Andren
Sea Grant Insriiute
U W-Madison

6. Supporting the special needs of research projects

Many UW Sea Grant studies of the Great Lakes require the use of small boats, specializeo
technical assistance and reliable research vessels equipped with specialized oceano-
graphic equipment. This project funds ship time and related field support for UW Sea Gran
protectS that require field wOrk on lakes Michigan and SuperiOr. TO minimize expenses, f:e!d
work for several projects often is conducted simultaneously on each boating expedition.

CONTINUING PAOJECT  M/SGA-3! Ship Time in Support ot Sea Grant Research Proiects

Anders W Andren
Sea Grant institute
UW-Madison
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