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Fish 


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Complexities in Determining Risk of 
Contaminant Exposures 





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Issues with Addressing “Toxic” Chemicals 
in the Aquatic Environment 
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Fish as Integrators for Aquatic 
System Health 
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Suite of Fish Biological Indicators 

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•
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 Lessons Learned 

All fish are not created equal 
Different species sensitivities to a variety of 
contaminants 
Species choice and choice of the biomarkers 
are very important 
Multiple contaminants can have the same 
effect and so “the cause” in one environmental 
setting may not be “the cause” in another 
setting/landuse  



Examples of Fish Health Issues   

Skin and liver tumors of brown bullhead and 
white sucker – indicator at Great Lakes Areas of 
Concern – PAHs, PCBs 

 
 
 
 
 

 



               Abnormal testes     Normal testes 

  Lake Michigan         Lake Mendota 

  

Yellow Perch Male Gonads 

Yellow Perch Reproductive 
Declines/Testicular tumors 



Perch Testicular Neoplasia 

tumor 

normal 

Tumor nodule 



Testicular Tumors (Seminoma) 
Lake Michigan Yellow Perch 

Sample Time  Prevalence 

 

    Winter         31% 

    Spring        27% 

    Fall         25% 



Testicular Dysgenesis Syndrome in 
Humans 





Results for Male Perch 





Testicular dysgenesis syndrome in Lake Michigan 

yellow perch? 



Smallmouth Bass Fish Kills 
Endocrine Disruption 

In 2003 at the request of WV DNR we began 
sampling adult smallmouth bass in the South 
Branch Potomac because of spring fish kills and 
skin lesions 
In 2004 at the request of VA DGIF we began 
sampling smallmouth in the Shenandoah River 
because of adult fish kills and skin lesions 
In 2005 PA F & B sent samples of diseased YOY 
smallmouth bass 

•   



Adult Fish in the Potomac  











High prevalence of intersex, vitellogenin in male fishes 

Impaired Ecosystem  

 Immunosuppression 



Susquehanna Drainage - YOY 
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Intersex 
in Gonochorist Fishes 



Biomarkers of Exposure 
Estrogenic Contaminants 
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Effects of Estrogen on Fish Leukocytes 
and Disease Resistance 


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Findings  
Biological Effects and Sources 








Associations with Contaminants  









Intersex in SMB from PA River Drainages 
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Temporal nature of chemical exposures – 
climatic and other factors that influence 
exposure 
 Exposure pathways during critical life stage 

Factors to Consider 



Chesapeake Bay Endocrine Disruption Study 
Agricultural Integrator Sites  
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Approach 
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