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● Appendix 2.1 in SAFE Report
○ Full ESP in 2020-2021
○ Report Cards in 2021-2024

● Update & Report Card in 2026
○ Newly defined categories for 

informing decisions
○ New templates for communicating 

to various audience
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Overview
Appendix 2.1

https://meetings.npfmc.org/CommentReview/DownloadFile?p=851aefb8-4560-42ff-b9b1-7ac2b90a342d.pdf&fileName=GOA%20Pacific%20cod%20ESP%20Update%20Jan2026.pdf


Indicator Pathways to Decisions

33Monitoring
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Templates for Streamlining Communication
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Risk Table ESP Full ESP Update ESP Card

https://meetings.npfmc.org/CommentReview/DownloadFile?p=851aefb8-4560-42ff-b9b1-7ac2b90a342d.pdf&fileName=GOA%20Pacific%20cod%20ESP%20Update%20Jan2026.pdf
https://meetings.npfmc.org/CommentReview/DownloadFile?p=b40f1055-07b1-43e8-8d3a-d0a1031484ed.pdf&fileName=GOA%20Pacific%20cod%20ESP%20Report%20Card%20Jan2026.pdf


Pacific Cod Conceptual Model



● Marine heatwave index spawning (OISST), -
● Spawning habitat suitability (model), +
● Eddy kinetic energy Kodiak (CMEMS), +
● Peak timing spring bloom WCGOA (OC-CCI), +
● Summer large copepods Shelikof (EcoFOCI), +
● Spring Pacific cod larvae  Shelikof (EcoFOCI), +
● Murre reproductive success Chowiet (USFWS), +
● YOY Pacific cod CPUE WCGOA (Beach Seine), +
● Age-1 natural mortality (multispecies model), -
● Bottom temperature shelf (CFSR), -
● Juvenile condition (GAP), +
● Adult condition (GAP), +
● Annual Pacific cod ration (multispecies model), - 
● Center of gravity, both North and East (GAP), -
● Area occupied (GAP), +
● Biomass eaten of Pacific cod (multispecies model), -
● Adult Steller sea lion counts (MML), -
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Ecosystem Indicators



● Marine heatwave index spawning (OISST), -
● Spawning habitat suitability (model), +
● Eddy kinetic energy Kodiak (CMEMS), +
● Peak timing spring bloom WCGOA (OC-CCI), +
● Summer large copepods Shelikof (EcoFOCI), +
● Spring Pacific cod larvae  Shelikof (EcoFOCI), +
● Murre reproductive success Chowiet (USFWS), +
● YOY Pacific cod CPUE WCGOA (Beach Seine), +
● Age-1 natural mortality (multispecies model), -
● Bottom temperature shelf (CFSR), -
● Juvenile condition (GAP), +
● Adult condition (GAP), +
● Annual Pacific cod ration (multispecies model), - 
● Center of gravity, North and East (GAP), -
● Area occupied (GAP), +
● Biomass eaten of Pacific cod (multispecies model), -
● Adult Steller sea lion counts (MML), -
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Ecosystem Indicator Analysis



One indicator with 
importance > 0.5: 
• Pacific Cod Spawning 

Habitat Suitability 
(0.89 probability)

• Positive effect, 
matches conceptual 
model

• Large CI on effect
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Indicator Analysis - Importance Testing
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Indicator Analysis - Model

Final model explains 
moderate amount of 
variation in recruitment: 
• R2 = 0.32
• 1998-2022 year class
• Captures general 

pattern but not 
magnitude of 
variation



● Spawning habitat suitability (model), +
● Marine heatwave index spawning (OISST), -
● Eddy kinetic energy Kodiak (CMEMS), +
● Peak timing spring bloom WCGOA (OC-CCI), +
● Spring Pacific cod larvae  Shelikof (EcoFOCI), +
● Murre reproductive success Chowiet (USFWS), +
● YOY Pacific cod CPUE WCGOA (Beach Seine), +
● Age-1 natural mortality (multispecies model), -
● Juvenile condition (GAP), +
● Adult condition (GAP), +
● Annual Pacific cod ration (multispecies model), - 
● Biomass eaten of Pacific cod (multispecies model), -
● Adult Steller sea lion counts (MML), -
● Summer large copepods Shelikof (EcoFOCI), +
● Bottom temperature shelf (CFSR), -
● Center of gravity, North and East (GAP), -
● Area occupied (GAP), +
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Ecosystem Indicator Categorization
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GOA Pacific Cod Report Card

Predictive

Contextual

https://meetings.npfmc.org/CommentReview/DownloadFile?p=b40f1055-07b1-43e8-8d3a-d0a1031484ed.pdf&fileName=GOA%20Pacific%20cod%20ESP%20Report%20Card%20Jan2026.pdf
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GOA Pacific Cod Report Card

Contextual
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GOA Pacific Cod Report Card

Contextual
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GOA Pacific Cod Report Card

Contextual
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Socioeconomic Indicators

 

1. Ex-vessel value

2. Ex-vessel price per pound

3. Revenue per unit effort
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Economic Indicators
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Planned ESP Developments
1) Request for information in 2026, use ESP data gaps and research 

priorities list, potentially contact leads of current research projects 
for input on updating indicators

2) Improvements to indicator monitoring analysis based on recent work 
with sablefish (Oke et al.) and GOA pollock (Champagnat et al.)

3) National ESP workshops and training to identify support systems 
that will work toward improving and operationalizing ESPs 



Questions?
Contact: 

Kalei Shotwell, AFSC
Russel Dame, AFSC

kalei.shotwell@noaa.gov
russel.a.dame@noaa.gov


