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Questions 
• a.  Describe how changing climatic/environmental conditions 

can be incorporated into stock assessment models; What 
specific TORs should stock assessments be given that relate to 
accounting for changing oceanographic conditions? 

• b.  What specific vital population parameters might change 
and how will these changes affect BRPs?   Will BRPs auto-
correct when environmental conditions change significantly? 
How will we detect such changes?  

• c.  Describe current MAFMC OFL/ABC control rules and risk 
policy; Where in the OFL/ABC/OY continuum is uncertainty 
about changing climate conditions accounted for?  What 
assessment modelling approaches would already account for 
this source of uncertainty?   

• d.  Are current buffers between OFL/ABC adequate to 
account for climate changes?   Are there any changes to the 
current risk policy that the Council should consider to account 
for climate change?  

 



Oceanographic conditions 
matter a lot 

• Unexplained 

variability in fish 

population 

dynamics often 

greater than the 

explained 

variability 

• Variability in fish 

productivity is not 

random noise – 

regimes 

Abundance Mixed Regime shift 

Biomass Biomass Year Vert-pre et al. 2013 PNAS 



Oceanographic conditions 
matter a lot 

Vert-pre et al. 2013 PNAS 



Multi-species recruitment regime 

shifts in the mid-Atlantic 

Wood & 
Austin 2009 
CJFAS 



Striped bass landings and the AMO 



Atlantic menhaden landings & the AMO 



Stock-recruitment relationships 

with environmental covariates 
Striped marlin 
caught off 
Westport, WA 
during 1997 El 
Niño 

Jensen et al. 2010 PIO 

Ortega-Garcia et al. 2003 



Stock-recruitment relationships 

with environmental covariates 

- generally fail eventually 
• Myers, R.A. 1998. “When do environmental–recruitment 

correlations work?” Not very often (but more frequently 
for populations at the limit of their range) 

• “It is difficult not to find environmental variables that are 
nominally statistically significant…” 

• One out of 47 environment-recruitment relationships 
reviewed 13 years previously was being used in 
assessment 

• RICC Francis (2006): need to appropriately apply cross-
validation to understand out-of-sample predictive power 

• Relationships can change – one environmental factor 
only becomes important at some threshold level of 
another factor  

 

 

 



“Is research on environmental 

factors useful to management?” 

• Walters & Collie (1988): “No” 

• Ocean observing systems and new & improved climate 
models probably won’t allow us to forecast fish 
productivity any time soon. 

• Management strategy evaluation (MSE) tells us that 
pretty simple control rules function nearly as well as 
management based on (accurate) forecasts 

• Juvenile surveys would be more directly useful 

• (1) “prediction is much less important today than better 
monitoring and feedback strategies and  

• (2) “even where prediction is needed, existing research 
approaches are incapable, even in principle, of 
meeting that need.” 



Describe how changing climatic/environmental conditions can be 
incorporated into stock assessment models; What specific TORs should 

stock assessments be given that relate to accounting for changing 
oceanographic conditions? 

• Environmental SRRs (or productivity-biomass 
relationships) - covariates 

• Environmental standardization of survey indices (e.g., 
Manderson et al. OpenOcean project) 

• Regime shift models 

• Ecosystem models (hypothesis generation) 

 

• TORs: 

• 2013 Summer Flounder benchmark assessment 
(SAW/SARC 57) Term of Reference #2 “Describe the 
spatial distribution of the stock over time.” 

• Evaluate potential changes in productivity or spatial 
distribution of the stock through time 

• Research track assessments 

 

 



What specific vital population parameters might change and how will 
these changes affect BRPs?   Will BRPs auto-correct when 

environmental conditions change significantly? How will we detect 
such changes? 

• Productivity = f(Recruitment, Somatic Growth, 

Natural Survival) 

• Somatic growth: changes to age-length/weight 

keys, changes to the abundance vs. biomass 

relationship, changes to fecundity-at-age 

• Natural (adult) survival: changes to predator-prey 

interactions, risk vs. growth trade-offs 

 

• Shifting spatial distribution → changing stock 

boundaries, catchability, selectivity, and harvest by 

state or sector 



What specific vital population parameters might change and how will 
these changes affect BRPs?   Will BRPs auto-correct when 

environmental conditions change significantly? How will we detect 
such changes? 

• Proxy: FMSY = F%MSP 

• e.g., summer flounder: FMSY = F35%, the F associated 

with 35% of maximum spawning potential 

• Time invariant: natural mortality, catchability, and 

SRR 
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• “Critical slowing down” - resilience, i.e., the tendency of a 
system to return to an equilibrium state following 

perturbation, declines as the system approaches a tipping 

point. 

o Dai et al. 2012 Science: “Fluctuations of population 
density [in yeast colonies] increased in size and duration 

near the tipping point” 

• Rising variance (squeal), autocorrelation time, and spectral 

ratio 

o Batt et al. 2013 PNAS: “Thresholds were detected in 

some automated measurements more than a year 

before the completion of the transition…” 

o Dissolved oxygen, pH, and chlorophyll-a 

 

What specific vital population parameters might change and how will 
these changes affect BRPs?   Will BRPs auto-correct when 

environmental conditions change significantly? How will we detect 
such changes? 



Describe current MAFMC OFL/ABC control rules and risk policy; 
Where in the OFL/ABC/OY continuum is uncertainty about changing 

climate conditions accounted for?  What assessment modelling 
approaches would already account for this source of uncertainty? 
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Describe current MAFMC OFL/ABC control rules and risk policy; 
Where in the OFL/ABC/OY continuum is uncertainty about changing 

climate conditions accounted for?  What assessment modelling 
approaches would already account for this source of uncertainty? 
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Describe current MAFMC OFL/ABC control rules and risk policy; 
Where in the OFL/ABC/OY continuum is uncertainty about changing 

climate conditions accounted for?  What assessment modelling 
approaches would already account for this source of uncertainty? 

Level OFL Distribution 
Mid Stocks 

Assessments in Each 

1 

Produced by stock assessment model  and 
used as is; all relevant sources of uncertainty 

characterized; probabilistic 

None: TBD by SSC 

2 

Comes from stock assessment model, but with 
some adjustments made by assessment 
workgroup; some relevant sources of 

uncertainty missing; probabilistic Some Mid-Atlantic 
Stocks could be a 2 (not 

now) some are 3 

3 

Produced by SSC based on best  information 
available; substantial gaps in information 

about stock; probabilistic, but may apply 75% 
of F(MSY) as default 

4 
Not available; substantial gaps in information 

about stock; ad hoc types of control rules 

Poorly assessed stocks, 
rejected assessment 

stock, etc. will fall here 



ABC control rule/Council risk policy 

Formally defined 
forage stock 

Guestimate; constant 
over age, time 

M gradient 

M2 modeled; ‘complete’ suite of 
predators; age & time varying  

• ABC based on P* = P*-f(M gradient) 

• Option, link P* to treatment of M in assessment  

• Potentially plausible for Level 1, 2, 3* assessments 
* when  SSC elects to define OFL distribution  



ABC control rule/Council risk policy 

Formally defined 
forage climate-
sensitive stock 

Productivity parameters 
treated as constant/time 

invariant & significant 
signs of climate impact 

 

Climate integration/impact  gradient 

M2 climate impacts modeled; 
‘complete’ suite of predators; age 
& time varying model parameters 

and processes examined for 
climate impacts 

• ABC based on P* = P*-f(M gradient level of climate 
integration/impact) 

• Option, link P* to treatment of M climate in assessment  



Are current buffers between OFL/ABC adequate to account for climate 
changes?   Are there any changes to the current risk policy that the 

Council should consider to account for climate change? 

• For stocks that are strongly impacted by climate 

change, current buffers may not be adequate if the 

assessment doesn’t account for change 

• 1) Understand which stocks are “climate-sensitive” 

o Risk Assessment 

• 2) Add TORs relating to climate change for these 

stocks – may also need research track 

o Use climate covariates, but be wary of extrapolation 

• 3) If there are signs of strong climate impact which 

are not addressed in the stock assessment, add 

additional buffer to OFL to get ABC 


