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Life History and environmental relationships

● Winter spawners
● Cooper and Rogers (2020) showed a relationship between small cold pool/warmer 

temperatures + strong onshore winds with high recruitment success due to 
availability of a northern nursery area

● Recruitment success appears strongly tied to temperature conditions (warmer 
temperatures = high success)

● Ciannelli et al. (2022) showed overlap of most extreme predicted future 
temperatures in the nearshore + life stage of high vulnerability (physiologically) of 
juveniles residing there to extremes for NRS and other small-bodied flatfish

● Effects of ocean acidification on juvenile flatfish, but minor in climate-enhanced 
projections (Punt et al.)

● Effect of temperature on maximum length, but this assessment uses yearly data 
on empirical weight-at-age (Punt et al.)



Catch (1977-2022) Catch has been declining 
since 2012

Predominant areas include: 
509 and 513

Mainly caught Jan-Mar or 
April-June, has varied over 
time



Survey CPUE

CPUE consistently high in Bristol Bay, north of Bristol Bay, and 
the Pribilof Islands



● Big cohorts from early 2000’s 
dying out

● New recruitments coming 
through (2015-2020)

Combined sex, bottom trawl survey
numbers-at-age



Survey biomass
Declining biomass 2011 - 
2019

Seeing increases in recent 
years:

6% increase in 2021

25% increase in 2022



Base model fit to survey biomass



Base model fit to survey age compositions



Base model fit to fishery age compositions



Base model recruitment



Base model spawning biomass



Base model survey and fishery selectivity



Base model survey and fishery selectivity



Retrospective Analysis

ρSSB = 0.18



Concerns about the base model

● No formal data weighting approach + conflict between survey biomass 
and age composition data

● Is 2020 estimate of recruitment (only observed once and only in survey 
data) driving biomass estimates? 

● Why are uncertainty intervals so small?



Alternative models to better understand base model

● M22.1: Francis (2011) methodology for data weighting
○ Philosophy that survey biomass should be weighted more heavily 

and scale of current population and reference points should be 
informed more by survey biomass and less by age compositions

● M22.2: As for M22.1, but additionally estimate female M such that both 
female and male M are estimated
○ This is an underutilized stock and data may be informative about 

natural mortality for this reason
○ Better representation of uncertainty in the model



Alternative models: fits to survey biomass



Alternative models: retrospective patterns

Model 22.1: ρSSB = 0.1 Model 22.2: ρSSB = -0.04



Alternative models: 
parameter 
estimates



Alternative model M22.2: fits to survey age composition



Alternative model M22.2: fits to fishery age composition



Supporting analyses that could be done for M22.2

● Likelihood profiles over catchability and natural mortality 
and/or run MCMCs and calculate posterior distributions for 
these parameters

● Sensitivity to phase of estimation
● Sensitivity to starting values



Risk table

● The new, large 2020 recruitment estimated by the model has only been observed once and is a mismatch 
with the survey biomass index

● The models with Francis data weighting have much improved fits to survey biomass data and much 
improved retrospective patterns

● It appears from the comparison of retrospective patterns across models that it is a feature of the base model 
to consistently overestimate recent recruitments and spawning biomass

● The SSC recommended evaluating the probability that ABC > true, but unknown OFL
● The models using Francis data weighting estimate OFL’s that are lower than the ABC estimated by the base 

model
● Therefore ABC was reduced to the OFL for Model 22.1 



Harvest recommendations

● Spawning biomass is down 
from previous assessment 
(declining trend as cohorts 
from early 2000’s disappear)

● ABC reduced from maxABC 
due to assessment 
uncertainty in the Risk Table

● ABC = OFL from M22.1 
(which just changed to 
Francis data weighting from 
base model)

● OFL M22.1 < OFL M22.2



Alternative Model Harvest recommendations



Alternative Model Harvest recommendations



Data Gaps and Research Priorities

● Evaluate reason for conflict between survey biomass and age composition
● Continue working group to identify environmental influences on NRS and 

their mechanisms
● Continue working on climate-enhanced projection model with BSAI NRS

Future model modifications:

● Update formal data weighting approach ( M22.1 and M22.2, Appendix A)
● Estimate female and male M (M22.2, Appendix A) with further supporting 

analyses
● Include ageing error estimates


