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Why a herring program? 



Design 
• Began in 2012 – 20 yr study 
• Builds on Sound Ecosystem Assessment (1996-1999) 

and PWS Herring Survey (2010-2012) 
• Focused in Prince William Sound 
• Mix of monitoring and process studies 



Goal and Objectives 

• Improve predictive models of herring stocks 
through observations and research 

 
• Provide information to improve the age-

structure-analysis model 
• Synthesize existing information 
• Address assumptions in measurements 
• Develop new approaches to monitoring 



Projects 
• Herring intensive  
• Fatty acid analysis  
• Acoustic intensive  
• Acoustic validation  
• Disease studies 

 
• Herring tagging  
• Disease forecasting 
• Non lethal sampling  

 
• Coordination 
• Outreach 

• Disease survey  
• Adult biomass surveys 
• Juvenile index  
• Age 0 condition 
• Age-1 aerial suvey 
 
• Determine age of first 

spawn  
• Genetic stock structure 
• Population modeling 
 
• Herring Scale analysis 
• Data visualization 
 
 



  Monitoring Projects 
• Disease survey  
• Adult biomass surveys 
• Juvenile index  
• Age-0 condition 
• Age-1 survey 
 
 
 
 

Provide information to improve age-
structure-analysis model 

• Disease prevalence is 
within expected range 

• Adult population collapse 
• Age-0 condition high 

winter 2012-2013 
• Peak in age-1 in 2013 
 
 
 
 
 
 
 
 
 



Provide information to improve age-
structure-analysis model 

  Process Studies 
• Determine age of first 

spawn 
• Genetic stock structure 
• Population modeling 
 
 
 

• Histology promising, 
scales didn’t work 

• Genetic similar to 
east, different to west 

• ASA model rebuilt in 
Bayesian structure. 
• See John Trochta 

 
 
 
 
 
 
 
 



Information for synthesis effort 

  Process Studies 
• Herring scale analysis 
• Data Visualization 
 
 
 
 

• Over 7200 scales 
imaged and 
measured 

 
 
 
 
 
 
 
 



  Process Studies 
• Herring intensive  Energy loss different than modeled 
• Fatty acid analysis  Winter feeding 
• Acoustic intensive  Inconsistent survey results 
• Acoustic validation  Pacific herring dominate catch 
• Disease studies  Ichthyophonus and age 
 
 
 
 

Address assumptions in measurements 



  Process Studies 
• Herring tagging  
• Disease forecasting 
• Non lethal sampling  
 
 
 

Develop new approaches to monitoring 

• Tagged fish move fast 
• Detect VHSV antibodies 
• Acoustic and trawl same size 
• Spawn detection 
 
 
 
 
 
 
 
 



• Programmatic synthesis 
• Outreach materials 
 
 
 
 
 
 
 
 

Coordination, Synthesis, Outreach 
 
• Breadth of recruitment 
 

http://pwssc.org/research/?research_topic=herring 



First Year Growth 

• Diatom abundance 
• Summer water 

temperature  
• Zooplankton 
 



• Critical size for survival 
• Size relates to change in 

• Lipid storage 
• Growth 

 



• Minimum lipid level 
• Typically at min in spring 
• Overwinter feeding 
 

Winter Condition 



Questions 
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