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• Gilbert vs. Myers 

YES 

NO 



• Is recruitment related to spawning biomass? 

 

• Do recruitment dynamics change over time? 

 

• Are changes in recruitment dynamics 
synchronous within an LME? 



RAM legacy stock assessment database: 

• >= 20 estimates of recruitment and SSB 
• No estimates directly from a s/r curve (the tails of the time series were often removed) 
• 224 stocks 

 

Although not ‘data’, these estimates are: 
 1) used to provide management advice  
 2) incorporate many data sources and represent the best available science 
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Spawning biomass on recruitment 

Recruitment on spawning biomass 
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1970 1980 1990 2000 
‘Sequential t-test for regime shifts’; Rodionov, 2004. 





62% 
Recruitment is unrelated to spawning biomass 

38% 
Recruitment is related to spawning biomass 

24% 
Possibly spurious 77% of stocks with recruitment not related to spawning 

biomass show changes in average recruitment over time 

Environmentally driven Spawning biomass 
driven 

Environmentally-
influenced 









• Recruitment for 62% of stocks doesn’t increase as 
spawning biomass does. 

• Only 14% of stocks appear to have a strong stock 
recruit relationship. 

• Recruitment dynamics change for 77% of 
environmentally-influenced/driven stocks. 

• These changes often occur synchronously within 
LMEs. 

BREAKING NEWS:  RECRUITMENT VARIES! 
(but differently than we often assume) 



Be careful with  inference from stock recruit models when recruitment is ‘regime-like’? 



• Play to the mean, using proxies for FMSY and BMSY 
– Haltuch and Punt, 2009; Clark, 1993. 

• Use proxies for FMSY and BMSY and change expectations for 
recruitment based on regime  
– A’mar et al. 2011;  Szuwalski and Punt, 2012 

• Ignore target biomasses, use target fishing mortalities 
– Walters and Parma, 1996; ICES, NE US 

• Synthesis: 
– Proxies for F based on life history, risk analysis for target biomass 

– Francis, 1992 

What does this mean for management? 



• trophic function 
• ecosystem resilience 
• resilience to 

management/measurement errors 
• higher cpue 
• genetic diversity 

• forgone yield  
• wasted scientific/bureaucratic effort 

PRECAUTIONARY RISK-PRONE 


