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What is a marine heatwave?
When seawater temperatures exceed a seasonally-varying 
threshold (usually the 90th percentile) for at least 5 consecutive 
days. Successive heatwaves with gaps of 2 days or less are 
considered part of the same event (Hobday et al. 2016).

Hobday, A. J. et al. (2016), A hierarchical approach to defining marine heatwaves, Prog. Ocean., 141, pp. 227-238, 10.1016/j.pocean.2015.12.014



• New heatwave began 
September 10,2018 

• Summer of 2019 surface 
temps were warmer than 
“blob” years.



Hobday et al. (2018) SST data through 11/4/2019
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18.10.44
No age data pre-
2007

20+ No No

19.11.44
No age data pre-
2007

10+ Yes No

19.14.48c
All Cond. length 
at age

10+ Yes 
Pre-2007 fit, 2007+ fixed 

at 0





M18.10.44 M19.11.44 M19.14.48c
Likelihoods Total 2297.59 2349.20 2714.86

Survey -9.59 -11.79 -11.38

Length Comp. 1337.18 1342.63 1360.43

Age Comp. 963.36 1013.33 1362.03

Recruitment -6.34 -8.04 -9.00

Parameter priors 1.58 1.19 1.18

Parameter Devs. 5.83 6.09 6.10



Model18.10.44-2019
AFSC Longline survey

Model18.10.44-2019
AFSC Bottom trawl survey

Model19.14.48c
AFSC Longline survey

Model19.14.48c
AFSC Bottom trawl survey



M18.10.44 M19.11.44 M19.14.48c

Spawning biomass  
Mohn’s ρ 0.182 0.155 0.118

Woods Hole ρ 0.190 0.177 0.148
RMSE 0.195 0.185 0.174

Recruit. (age-0)     
Mohn’s ρ

0.347 0.246 0.197

Woods Hole ρ 0.338 0.295 0.217
RMSE 0.307 0.276 0.233



M18.10.44 M19.11.44 M19.14.48c
Parameters

R0 billions 0.598 0.571 0.579
Steepness 1.0 1.0 1.0

Natural 
Mortality 0.49 0.49 0.49

M14-16 0.85 0.81 0.81
qShelf 1.16 1.10 1.08

qlongline 1.23 1.16 1.15
Lmin 5.29 3.49 2.30
Lmax 99.46 99.46 99.46

Von Bert K 0.17 0.18 0.19
Results

SSB1978 (t) 118,283 115,078 117,113
SSB100% (t) 173,544 185,651 187,780
SSB2019 (t) 29,386 32,387 33,274

SSB2019%    16.9 17.4 17.7
SSB2020(t) 29,782 31,840 32,958

SSB2020% 17.2 17.2 17.6
SSB2021(t) 38,841 40,403 42,026

SSB2021% 22.4 21.8 22.4
F35% 0.750 0.676 0.668
F40% 0.603 0.546 0.540







GOA Pacific cod 
Assessment Model Recruitment



GOA Pacific cod 
Assessment Model Spawning Biomass





GOA Pacific cod 
Model 19.14.48c Fishing mortality

Age 3-8 true fishing mortality



GOA Pacific cod 
Assessment Model Projections



GOA Pacific cod 
Model 19.14.48c Projections



GOA Pacific cod 
Model 19.14.48c Projections



SSB17.5%

SSB20%



GOA Pacific cod  
Dorn risk matrix

Assessment-
related 
considerations

Population 
dynamics 
considerations

Environmental/
ecosystem 
considerations

Fishery 
Performance

Overall score 
(highest of the 
individual scores)

Level 2: 
Substantially 
increased

Level 2: 
Substantially 
increased

Level 2: 
Substantially 
increased

Level 1: 
Normal

Level 2: 
Substantially 
increased



GOA Pacific cod 
Status Authors’ recommended Model 19.14.48c 

Western Central Eastern Total
Random effects area 
apportionment 
(last year)

22.7%
(44.9%)

70.6%
(45.1%)

6.7%
(10.0%) 100%

2020 ABC 3,319 10,322 980 14,621
2021 ABC 5,634 17,523 1,663 24,820
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