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• Anomalously warm waters 
2014-2016

• ‟Endless summer”
• Deep and continued 

throughout the year

• Cooler in 2017 and first half 
of 2018

CFSR analysis by QiongYang, NPRB project 1509



Hobday et al. (2018) SST data through 11/7/2018



• Heatwave in central GOA since September 10, 2018
• 70-75% chance of El Niño in winter 2018-2019
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1st Trimester Jan-April
2nd Trimester May - Aug

3rd Trimester Sep - Dec











Highliner effect in the trawl fishery?



Shallow-water flatfish fishery



Longline in Central GOA

Longline in Western GOA





Spies et al.(in prep.)



Note: Tagging data not in assessment







Trawl Fishery

Longline Fishery Pot Fishery





GOA Pacific cod











Model17.09.35-2017Model17.09A.35-2018Model17.09.35-2018







Model18.09.38AModel18.10.38A
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M17.09.38-
2017

M17.09A.35 - 
2018

M17.09.35-
2018

M18.09.35 M18.09.38A M18.10.38A M18.10.38B M18.10.44 M18.10.46 M18.11.38B

AIC 3526.78 4138.26 6719.86 6552.38 6552.38 4155.96 4167.58 4150.66 4133.38 2682.4
Likelihoods  Total 1559.39 1866.13 3155.93 3073.19 3073.19 1874.98 1880.79 1872.33 1863.69 1138.2

Survey 0.8 -2 0.42 -4.98 -4.98 -14.06 -15.77 -19.19 -17.02 -17.7
Length Comp. 1005.46 1260.09 1272.6 1299.8 1299.8 1255.04 1257.24 1259.08 1252.94 1240.74

Age Comp. 531.37 588.8 1862.66 1861.39 1861.39 719.97 725.98 727.61 728.64 0
Recruitment -4.14 -7.77 -11.23 -10.94 -10.94 -6.38 -5.1 -4.54 -9.14 -2.29

Parameter priors 11.64 16.6 22.25 19.26 19.26 11.72 9.29 1.7 0.35 9.19
Parameter Devs. 4.8 4.74 4.33 -96.92 -96.92 -96.14 -95.68 -95.72 -94.52 -95.68



M17.09.35-
2017

M17.09.35-
2018

M17.09A.35 M18.09.35/38 M18.10.38A M18.10.38B M18.10.44 M18.10.46 M18.11.38B

R0 billions 0.470 0.560 0.559 0.674 0.523 0.424 0.703 0.747 0.487
Natural Mortality 0.49 0.51 0.54 0.53 0.49 0.45 0.5 0.54 0.45

M heatwave 0.71 0.86 0.77 0.81 0.72 0.68 0.87 0.88 0.67
QBT 1.47 1.63 1.87 1.42 1.27 1.25 1.07 1.03 1.00

QLL - base 1.4 1.86 2.08 1.62 1.48 1.43 1.22 1.19 1.14
Lmin 7.08 7.2 5.53 6.9 6.27 5.09 4.91 4.94 7.16
Linf 123.98 115.76 121.07 116.11 107.86 99.46 99.46 99.46 99.46

Von Bert K 0.11 0.13 0.13 0.13 0.15 0.17 0.17 0.17 0.16

SSB1978 (t) 74,472 66,025 85,133 96,577/90,714 88,751 100,707 130,267 131,898 133,325
SSB100% (t) 168,583 155,842 154,554 155,325/147,748 160,525 169,252 172,240 172,326 192,072

F35% 1.02 1.04 0.92 0.92/0.87 0.68 0.63 0.76 0.84 0.61
F40% 0.80 0.82 0.73 0.73/0.70 0.55 0.51 0.62 0.68 0.50



Model18.10.38B Model18.10.44







Model17.09.35-2018
AFSC Longline survey

Model17.09.35-2018
AFSC Bottom trawl survey

Model18.10.44
AFSC Longline survey

Model18.10.44
AFSC Bottom trawl survey





GOA Pacific cod 
Assessment Model Recruitment



GOA Pacific cod 
Assessment Model Spawning Biomass



GOA Pacific cod 
Model 18.10.44 Fishing mortality

Age 3-8 true fishing mortality



GOA Pacific cod 
Assessment Model Projections
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GOA Pacific cod 
Model 18.10.44 Projections



GOA Pacific cod 
Model 18.10.44 Projections



GOA Pacific cod  
Dorn risk matrix

Assessment-related 
considerations 

Population dynamics 
considerations 

Environmental/ecosystem 
considerations 

Overall score (highest 
of the individual scores) 

Level 2: Substantially 
increased 

Level 4: Extreme 
concern 

Level 2: Substantially 
increased 

Level 4: Extreme 
concern 

 



GOA Pacific cod 
Status Authors’ recommended Model 18.10.44 

 Western Central Eastern Total 
Random effects area apportionment 44.9% 45.1% 10.0% 100% 
2019 ABC 7,633 7,667 1,700 17,000 
2020 ABC 9,695 9,738 2,159 21,592 

 



•Addition of 2018 AI bottom trawl 
survey data

• 99.5% increase from 2016
•
No change in model 

• 15.1 AMAK (age-based)
•
Low catch

• < 3000 t/year since 1998
• 2018 Limited directed fishery

• 188t 
• High POP bycatch

•
Proposed EFP for 2019

• Change limits of POP bycatch to 500t 
total

• Instead of 5% bycatch limit per delivery
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