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ContaminantsContaminantsContaminants

The Great Lakes should be free from 
materials entering the water as a result of 
human activity that will produce
conditions that are toxic or harmful to 
human, animal, or aquatic life

Photo Credit: M. Weimer
-Great Lakes Water Quality Agreement, Article III9d), 1987







Phosphorus LoadingPhosphorus Loading

Photo credit:  UW Sea GrantPhoto credit:  UW Sea Grant

Door County, WIDoor County, WI

Photo credit: Scott HigginsPhoto credit: Scott Higgins

Cladophora Cladophora accumulation along the shoreline of Lake Erie Rock Point Provincaccumulation along the shoreline of Lake Erie Rock Point Provincial Parkial Park



Credit:  M. Weimer

Acid RainAcid Rain
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Toxic Contaminants in Offshore WatersToxic Contaminants in Offshore Waters
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Chicago
4.1 ± 0.4

Sleeping Bear
4.0 ± 0.2

Sturgeon Pt.
3.8 ± 0.2

Burnt Island
4.0 ± 0.1

Point Petre
4.1 ± 0.1

Eagle Harbor
4.2 ± 0.1

Gas phase Gas phase αα--HCHHCH

Master Stations



SedimentsSediments



Contaminants in Fish and WildlifeContaminants in Fish and Wildlife



SpottailSpottail ShinersShiners
Mixed; ImprovingMixed; Improving



Whole FishWhole Fish
Mixed; ImprovingMixed; Improving



Colonial Nesting Waterbirds
Mixed; ImprovingMixed; Improving
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Bald EagleBald Eagle
Mixed; ImprovingMixed; Improving



Emerged ContaminantsEmerged Contaminants

Total PBDE in whole EPA Lake Trout composites* **
 (Walleye in Lake Erie)

Total PBDE = BDE 47+99+100+153+154
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* Even year samples collected: Apsotle Islands - LS, Saugatuck - LM, Rockport - LH, Middle Bass Island - LE, Oswego - LO
** Odd year samples collected: Keewenaw Pen. - LS, Sturgeon Bay - LM, Port Austin - LH, Dunkirk - LE, North Hamlin - LO



Emerging ContaminantsEmerging Contaminants

•• BrominatedBrominated 
Flame Flame 
RetardantsRetardants

•• PerflourinatedPerflourinated 
CompoundsCompounds

Adopted from Adopted from DaughtonDaughton and Ternes (1999)and Ternes (1999)

•• PharmaceuticalsPharmaceuticals

•• Personal Care ProductsPersonal Care Products

•• Endocrine DisruptorsEndocrine Disruptors



Biotic CommunitiesBiotic CommunitiesBiotic Communities







Photo credit:  NOAA, GLERL – G. Carter
Benthos DiversityBenthos Diversity

Mixed; Unchanging/DeterioratingMixed; Unchanging/Deteriorating



HexageniaHexagenia
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Photo credit:  NOAA GLERLPhoto credit:  NOAA GLERL

Photo credit:  NOAA GLERLPhoto credit:  NOAA GLERL

Lake ErieLake Erie



DiporeiaDiporeia



Native Freshwater MusselsNative Freshwater Mussels

USFWS divers conducting mussel survey 

Mussel larvae (glochidia) on host fish 
Photo:  USFWSPhoto:  USFWS

Unionidae mussel

zebra mussels



Prey FishPrey Fish

“…“…the current mix of native and naturalized prey the current mix of native and naturalized prey 
and predator species, and the contributions of and predator species, and the contributions of 
artificially propagated predator species into the artificially propagated predator species into the 
system,system, confound any sense of balance in lakes confound any sense of balance in lakes 
other than Lake Superior.other than Lake Superior.””

-- Owen T. GormanOwen T. Gorman
(in (in State of the Great LakesState of the Great Lakes 20092009--Draft)Draft)



Prey FishPrey Fish
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Salmon and TroutSalmon and Trout

Photo credits:  Todd Turner and Karla Photo credits:  Todd Turner and Karla BarteltBartelt, USFWS and Ontario Ministry of Natural Resources (OMNR), USFWS and Ontario Ministry of Natural Resources (OMNR)



Lake TroutLake Trout
Lake Superior, US waters
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Photo:  UM Sea Grant

SturgeonSturgeon
Lake Sturgeon Current Distribution

10

7

2



SturgeonSturgeon



WalleyeWalleye
Lake Huron 
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Participant in the Detroit River walleye tournament Participant in the Detroit River walleye tournament 

on April 8th, 2006on April 8th, 2006 (Photo Credit: John (Photo Credit: John HartigHartig, USFWS)., USFWS).





Conserving Lake Ontario and Upper Conserving Lake Ontario and Upper 
St. Lawrence River Bald Eagle HabitatsSt. Lawrence River Bald Eagle Habitats

Photo credit:  P. Nye, NYSDECPhoto credit:  P. Nye, NYSDEC

Photograph by:  P. Nye

Photo credit:  S. Photo credit:  S. RandoRando, NYSDEC, NYSDEC

Photograph by:  P. NyePhotograph by:  P. Nye



Invasive SpeciesInvasive Species





Sea LampreySea Lamprey
Spawning Sea Lamprey 
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Invasive Species and Aquatic Invasive Species and Aquatic 
DiseasesDiseases

Photo credit:  Alice Van Photo credit:  Alice Van ZoerenZoeren, NPS, NPS



Current and Predicted IntroductionsCurrent and Predicted Introductions
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Chicago Sanitary & Ship Canal

Aquatic Nuisance 
Species Barrier

Fox River

Kankakee River

Des Plaines River

2000
2001

2006
2007 (RM 281)

Map credit: USACOE

RM 296

Chronologic Upstream Chronologic Upstream 
Dispersal Dispersal 

of Bighead and Silver Carpof Bighead and Silver Carp
Lake Lake 
MichiganMichigan

Chicago Lock

Photo credit:  Chris Young, State Journal-Register

Photo:  Chris Engstrom, (VP Illinois Bowfishers) Channahon, IL 



Management Implications Management Implications 
and Conclusionsand Conclusions

•• Maintain contaminant monitoring effortsMaintain contaminant monitoring efforts
–– NutrientsNutrients
–– MediaMedia
–– BiotaBiota

•• Consider cumulative effects of invasive  Consider cumulative effects of invasive  
species, contaminants, and climate species, contaminants, and climate 
changechange



Management Implications Management Implications 
and Conclusionsand Conclusions

•• Conduct regular assessments of foodConduct regular assessments of food--web web 
dynamicsdynamics
–– e.g. e.g. DiporeiaDiporeia –– DreissenaDreissena interactionsinteractions

•• Continue and enhance sea lamprey control Continue and enhance sea lamprey control –– 
integrated approachintegrated approach

•• Integrate inventories, mapping, and mitigation Integrate inventories, mapping, and mitigation 
of invasive species to improve strategies at a of invasive species to improve strategies at a 
basinbasin--wide scalewide scale
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