


From presentation by  Laurie Weitkamp

• Anomalously warm waters 2014-2016
• Unusually stable pressure ridge 

blocking storms and retaining surface 
temperatures

Not sure which came first, the 
Redicoulously Resilient Ridge or the blob?



• Anomalously warm waters 2014-2016
• Deep and continued throughout the 

year
• “Endless summer”

CFSR analysis by QiongYang, NPRB project 1509





East

West

Analysis by Stephani Zador



Economic analysis by Ben Fissel



GOA Pacific cod



GOA Pacific cod
Bottom trawl survey

• Low density through surveyed area
• Some medium-low density along Alaska Peninsula 

and south of Unimak Island







GOA Pacific cod
Other surveys

ADFG trawl survey 1988-2017
• 2016 lowest 

IPHC longline survey 1997-2016
• 2016 Lowest 

AFSC longline survey 1990-2017
• 53% decline since 2016



GOA Pacific cod
Bycatch in other fisheries
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• Low catch rates of Pacific cod in non-target fishery



• Catch at < 60% of ABC 
• Low CPUE in Central GOA all fisheries
• Low CPUE in pot fishery in Western GOA, 

high CPUE for other sectors

GOA Pacific cod
Fishery data



GOA Pacific cod
Fishery data



GOA Pacific cod
The Blob

• Likely substantial impact on Pacific cod recruitment and natural mortality

Bioenergetics analysis by Kirsten Holsman



GOA Pacific cod
Bio-energetics summary



GOA Pacific cod 
Assessment Model Recruitment



GOA Pacific cod 
Assessment Model Spawning Biomass



GOA Pacific cod 
Assessment Model Projections





GOA Pacific cod 
Ecosystem Approach in North Pacific Fisheries

Assessment authors?

What’s different in the North Pacific?



What’s different in the North Pacific?

GOA Pacific cod 
Bringing it all together for GOA Pacific cod in 2017



GOA Pacific cod 
Bringing it all together for GOA Pacific cod in 2017

• Collaboration among researchers of diverse expertise with access to 
extensive data sets 

• Development of  a coherent story based on state-of-the-art 
assessment  model, oceanography, bioenergetics, and ecological 
evidence.

• Frequent informal communication among all stakeholders to evaluate 
consistency of findings with their experience

• Early and wide communication of preliminary results through NPFMC 
public meetings and the media allowing for managers and  fishing 
industry participants time for  planning and adaptation



• Recognition of severe decline in Gulf of Pacific cod abundance by 
all stakeholder groups

• Buy-in and support of scientific findings by fishing industry
• Reduction of 2018 Allowable biological catch by 80%

GOA Pacific cod 
Management result in 2017



GOA Pacific cod 
Future outlook

Larval abundance is not correlated with recruitment



GOA Pacific cod 
Future outlook

↑)



Continued poor condition!



GOA Pacific cod 
Future outlook



GOA Pacific cod 
Under climate change?



Authors’ recommended Model 17.09.35 GOA Pacific cod 
Status Quantity

As estimated or specified 
last year for:

As estimated or specified 
this year for:

2017 2018 2018 2019
M (natural mortality rate) 0.47 0.47 0.49 0.49
Tier 3a 3a 3b 3b
Projected total (age 0+) biomass 
(t) 426,384 428,885 170,565 198,942
Female spawning biomass (t)

Projected 91,198 98,479 36,209 34,424

B100% 196,776 196,776 168,583 168,583
B40% 78,711 78,711 67,433 67,433
B35% 68,872 68,872 59,004 59,004

FOFL 0.652 0.652 0.42 0.40
maxFABC 0.530 0.530 0.34 0.32
FABC 0.530 0.530 0.31 0.31
OFL (t) 105,378 94,188 23,565 21,412
maxABC (t) 88,342 79,272 19,401 17,634
ABC (t) 88,342 79,272 18,000 17,000

Status
As determined this year for:

2015 2016 2016 2017
Overfishing no n/a No n/a
Overfished n/a no n/a No
Approaching overfished n/a no n/a No

• Max ABC 2018 = 19,401 t
• Recommended ABC 2018 = 

18,000 t

• Max ABC 2019 = 17,634 t
• Recommended ABC = 17,000 t



Larval abundance is not correlated with recruitment
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