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Exposure to toxics is a risk  
to the health of Pacific herring  

throughout their life cycle  
"• Persistent bioaccumulative toxics (PBTs) in 

adult herring!
• Using PCBs as an example"
• Trophic transfer  of PCBs in the PS 
pelagic FW as source of risk"

• Hydrocarbons in spawned herring eggs!
• Compare PAHs in embryos across PS"
• Source of PAHs to embryos?"
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Simplified pathway"
for PCBs entering"
and biomagnifying in "
the pelagic food web "

Source: Seattle "
Post-Intelligencer"
“The Zone”"
thezone@seattlepi.com"
"



Groups I’ll cover today for 
the trophic transfer story…. 

Primary producer 
Phytoplankton (POM) 

Primary consumer 
Krill (Euphausia pacifica) 

“resident” predators 
Pacific hake (Merluccius productus)  
Walleye pollock (Theragra chaclogramma) 
Pacific herring (Clupea pallasii 
Chinook salmon (Oncorhynchus tshawytscha) 



Compare 
trophic 

transfer of 
PCBs  

between two  
Basins 
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Conclusions	
  (PBTs)	
  
•  Basin-­‐specific	
  magnifica6on	
  pa7erns	
  	
  
•  Trophic	
  transfer	
  of	
  PBTs	
  in	
  pelagic	
  predators	
  
to	
  concentra6ons	
  above	
  effects	
  thresholds	
  

•  Three	
  factors	
  highly	
  correlated	
  w/	
  PBTs	
  
– Residency	
  in	
  CPS	
  (proximity	
  to	
  source)	
  
– exposure	
  6me	
  (age)	
  	
  
–  trophic	
  level	
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TPAH in Spawned Herring Eggs 

Concentration (µg/kg, wet wt., ± s.e.)
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James E. West, Puget Sound Assessment and Monitoring Program, April 18th, 2008 



Pt Bolin 
Hidden 
Cove 
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Are sediments the source of PAHs in Embryos? 



PAH in Sediments from 
300 Puget Sound Locations
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by Maggie Dutch, Washington  
Department of Ecology) 
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Conclusions	
  (PAHs)	
  
•  Herring	
  embryos	
  in	
  a	
  loca6on	
  where	
  chronic	
  
mortality	
  occurs	
  exhibited	
  PAH	
  burdens	
  above	
  
an	
  effects	
  threshold	
  

•  Possible	
  link	
  between	
  environmental	
  PAHs	
  
and	
  herring	
  embryo	
  survival	
  

•  Herring	
  typically	
  spawn	
  along	
  unpolluted	
  
shorelines	
  in	
  Puget	
  Sound	
  –	
  what	
  if	
  they	
  
spawn	
  in	
  urban	
  areas	
  where	
  PAHs	
  are	
  very	
  
high?	
  


