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OA Impacts Fish



Mathis et al. 2015 

Ocean Acidification poses a risk to Alaska’s fisheries

Seung et al. 2015

Alaska lands more fish by weight than every other US state combined
Crab fishery accounts for 15% of total fishery



Strategic
o Produce accurate projections of 

where the system is going
o Supports biological experiments, 

socioeconomic models, 
vulnerability assessments

Tactical
o Develop an ecological indicator 

for the Ecosystem Status Report
o Supports fisheries management 

council and catch-limit setting 
process

How do we bring OA into fisheries management?



Physics 
(Hermann et al., 2015) 

Biology 
(Gibson and Spitz 2011

Kearney et al., 2020)
Chemistry 

(Siedlecki et al. 2017)

ROMS Bering10K

Pilcher et al. 2019 






Longterm OA Projections

Rate of Ωarag decrease is greater at the surface 
and under RCP 8.5

However, current bottom water values lower 
overall, pass thresholds (e.g. Ωarag = 1) earlier 
than at the surface

Annual Mean Shelf Surface Ωarag Annual Mean Shelf Bottom Ωarag

Pilcher et al., 2022



Projected habitat suitability

Apply experimentally derived thresholds 
to specific regions and stocks

Annual Bottom pH
Pilcher et al., 2022



Hollowed et al., 2020

Alaska Climate Integrated Modeling Project (ACLIM)

What about shorter 
timeframes?

Results integrated into 
ACLIM and ACLIM 2.0 
framework



2021 in review

• Bottom water conditions near St. Lawrence Island greater than normal
• Outer shelf conditions more corrosive than normal, part of a pattern since 

2018 tied to off shelf upwelling

2003-2020 Jul-Sep Bottom Ωarag 2021 Jul-Sep Bottom Ωarag Anomaly



A natural OA analogue?

Outer shelf anomaly is comparable to the total projected change in pH under 
RCP 8.5

Unable to verify with current observational assets (last bottom data for SE shelf 
from 2010!)



2021 in review

• Develop indices based on 
biologically relevant 
threshold values

• pH 7.8 based on red king 
crab experiments 

• Both indices are slightly 
improved compared to 
2020 and are near the 
2003-2020 average



Kearney et al., 2021

Seasonal Predictability

Dynamic forecasts of bottom temperature are only slight better than 
persistence, with both limited by a spring predictability barrier tied to sea ice 
retreat 

Stabeno and Bell 2019



Krumhardt et al., 2020

Interannual Predictability

Potential predictability of ocean 
NPP on interannual timeframes



Emerging tools and efforts to address these topics



Thanks to our funding sources and the team!
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