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Today’s Discussion

1. California Current Ecosystem 101

2. Planning tools to identify, avoid and minimize 
negative interactions 

3. Static versus dynamic perceptions of 
interactions/impacts

4. Data gaps and uncertainty
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California Current Ecosystem
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CCIEA



2024-25 CCIEA Ecosystem Status Report Highlights

Interactive 
infographic
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Seasonal upwelling is a key driver 
of productivity in the CCE
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Rapid (positive) 
biological response

In 2024, strong upwelling 
occurred after rapid decay 

of El Niño

Physics to phood example…
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Fisheries supported by the CCE

● Annual landings from 
West Coast 
commercial fisheries 
across management 
groups

● Revenue, fisheries 
participation 
networks, vulnerability 
and diversification 
indices in CCIEA 
report
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Planning tools to identify, avoid and 
minimize negative interactions 

between OSE and fisheries
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Identifying spatial tradeoffs in the ocean

Feist et al. 2025 PLOS One 

● Coastwide & 
State-by-State 
strategies

● Fish-centric, 
Balanced, and 
OSW-centric goals

● Levelized Cost of 
Energy for OSW

● Present value of top 
8 fisheries species 
across all gear types
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Identifying spatial tradeoffs in the ocean

Feist et al. 2025 PLOS One 
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Submodels

Carlton et al. 2024 BOEM

●   Within preliminary planning area strategies

Identifying spatial tradeoffs in the ocean
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Identifying spatial 
tradeoffs in the ocean

● We provided data/analysis to 
NCCOS/BOEM suitability 
model for preliminary Oregon 
Call Areas

Carlton et al. 2024 BOEM
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White et al. 2024 Environmental Development 

● Within final designated areas strategies

Identifying spatial tradeoffs in the ocean
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Static versus dynamic 
perceptions of interactions
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climate change

How might shifts in species distribution 
affect our perception of interactions?
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Fisheries footprints

• Groundfish trawl fishing 
grounds 1994 – 2020

• DTS groundfish bottom trawl 
(Dover sole, Thornyheads, 
Sablefish)

• non-DTS groundfish bottom 
trawl

• Midwater trawl rockfish

Warlick et al. In 
Prep

Warlick et al. 
In Press



Historical risk of displacement from OSE areas

Warlick et al. In Press

Exposure = 
proportion of 

footprints 
overlapping 

OSEAs

Vulnerability = 
how easily a 
fishery might 
be affected 



Target species 
distribution shifts

•Distributional shifts in 
target species (Liu et al. 
2023)

•  % change in CPUE 
from 2020 to the 
2050-2100 average

•  Shifts vary with target 
species

Oregon

California
Warlick et al. 
In Press



Changes to our 
perception of risk?

Warlick et al. 
In Press

• Increasing densities of 
non-DTS species inside 
OSEAs, particularly for 
Brookings, OR and 
Crescent City, CA 

•Relatively stable for DTS 
bottom trawl species



Warlick et al. In Press

Historical risk of displacement from OSE areas

Exposure = 
proportion of 

footprints 
overlapping 

OSEAs

Vulnerability = 
how easily a 
fishery might 
be affected 

Reconsider 
measure of risk?



Albacore fisheries risk in future?
• SDM predicting albacore CPUE (fish/vessel/day) from logbooks

• Application of this model to downscaled projections shows a northward shift in cooler 
months, and an inshore shift in warmer months by end 21st century

Muhling et al. 
In prep
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Data gaps, uncertainty and 
other analyses underway
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Data gaps and uncertainty for 
fisheries?

● Impacts to the underlying oceanographic 
conditions are understudied…

Raghukumar et al. 
2023
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● Impacts to the underlying oceanographic 
conditions are understudied…

● Ecosystem indicators under development
○ Add to planning and siting process?
○ Guide monitoring plans and survey designs
○ Serve as early-warning indicators?

2024-2025 CA Current Ecosystem Status Report

Raghukumar et al. 
2023

Data gaps and uncertainty for 
fisheries?
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● Impacts to the underlying oceanographic 
conditions are understudied…

● Ecosystem indicators under development
○ Add to planning and siting process?
○ Designing monitoring plans and designs
○ Serve as early-warning indicators?

● Attraction versus production near new 
infrastructure?

Data gaps and uncertainty for 
fisheries?
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● Impacts to the underlying oceanographic 
conditions are understudied…

● Ecosystem indicators under development
○ Add to planning and siting process?
○ Designing monitoring plans and designs
○ Serve as early-warning indicators?

● Attraction versus production near new 
infrastructure?

● Fisheries behavior modeling
○ Where will fishers redistribute effort? 
○ How will costs/revenue change?

Data gaps and uncertainty for 
fisheries?

Letschert et al. 2025

North Sea example
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● Impacts to the underlying oceanographic 
conditions are understudied…

● Ecosystem indicators under development
○ Add to planning and siting process?
○ Designing monitoring plans and designs
○ Serve as early-warning indicators?

● Attraction versus production near new 
infrastructure?

● Fisheries behavior modeling
○ Where will fishers redistribute effort? 
○ How will costs/revenue change?

● Impacts to survey data and stock assessments?

Data gaps and uncertainty for 
fisheries?

O’Brien (NOAA Fisheries) 

et al. In prep
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Take home messages…

1. Seasonal upwelling fuels productivity

2. Spatial planning tools are available for 
identifying & minimizing potential interactions

3. Including future scenarios in planning efforts 
may reveal important considerations

4. There are many understudied links for 
assessing impacts to fisheries

NMFS West 
Coast Strategic 
Science Plan
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Questions?


