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Potomac River Fish Kills 
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Study Areas 

* 

* 
* 
* 

* 

* * Fish mortality 

PA 

WV 

MD 

VA 

Variety of 
Lesions 

Raised reddened or pale 

Erosion of epidermis and dermis 
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Variety of Skin Lesions 

Fungal/oomycete 

Raised clear, mucoid  

Fish Kills Potomac Drainage 
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Bacteria 

No consistent findings  - LMBV and A. salmonicida 
 have not been found in the South Branch, WV 

Various bacteria  have been cultured sporadically – at 
 times when there were kills and when there were 
 not 

Skin/Mucous Samples 
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Gill myxozoans 
Heavy trematode infestations 
60% of liver/spleen replaced 
by parasite cysts 

Gill Lesions 
Environmental 

Severe lamellar fusion and inflammation 

Epithelial lifting, hypertrophy and  
Hyperplasia leading to fusion,  
mucous cell proliferation 
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Liver/Spleen Pathology - Environmental 
* 

* 
* 

* 

* 

* 

* 

Oxidative damage 

Intersex 
in Normally Gonochorist Fishes 
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Fish Kill Issues 
Related to Intersex and Other 

Reproductive Findings? 

Findings Suggest: 
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Chemicals of 
“Emerging (Emerged) Concern” 
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Effects 
 Endocrine disruption 

 Cancer/Neoplasia 
 Numerous physiological and pathological 

effects 
 Behavior 
 Immune system/disease resistance 

Complexities in Wild Fishes 
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Passive Samplers 
  Semi permeable Membrane 

Devices (SPMDs)-
accumulate hydrophobic 
compounds 

  Polar Organic Compound 
Integrative Samplers 
(POCIS)—accumulate 
hydrophilic compounds 

Dave Alvarez, Columbia Environmental Research Laboratory 
WRD Chemists 

Issue of Complex Mixtures 
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Gradient Spring 2006-2007 
Passive Sampler Results/Intersex 

2100 650 

Chemical 
Estimated ng/L 

Con 
Up 

Con 
Down 

Mon 
Up 

Mon 
Down 

47 (380) 110 (430) 92 2 (2100) 

Agricultural Pesticides 
 Fall 2005 (Spring 2006) 

2.5 ppb recently shown to induce complete feminization and  
chemical castration in frogs  - Hayes et al. (March 2010) 

Earlier work found 0.1 ppb induced intersex in certain amphibians 

Also shown to affect disease resistance 
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Arsenic Tissue Contaminants 
Smallmouth Bass 

2009 – South Fork 
Liver 

Conclusions 
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