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Newport Hydrographic Line and

NWFSC Stations
49

Northern California Current Survey
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Newport Line: Sampled
biweekly for 30 years
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(2011, 2013-present)
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Juvenile Salmon and Ocean

Ecosystem Survey (JSOES)
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JSOES Catches - June, 1998-2025
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Upper Columbia River Contributions to our Catch
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We catch very few
Subyearling Chinook in May
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Columbia River Steelhead
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Oversimplified Ocean Dynamics
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How should we think about Marine Heatwaves?

i <10° Total surface area of all heatwaves (km?)
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California Current Ecosystem Status Report NOAA
https://www.integratedecosystemassessment.noaa.gov/regions/california-
current/california-current-marine-heatwave-tracker-blobtracker
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Direct impacts of temperature changes are
probably minor

90N

Weekly Average SST 2025/07/06 - 2025/07/12
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Ocean Indicators: Correlations with broader
Ecosystem Impacts

SMALL WARMING, BIG SHIFT: How Ocean Temperature Reshapes Ecosystems

-y
Many marine life are ECTOTHERMS: 5 Even +1°C expands the range of
Their body temp & range depends on water temp. 5 C "‘ 16°C WARM-WATER species & pushes out COOL ones.

{ DISPLACED / STRESSED ) : { WARM-WATER INVADER |

Thermal Limit (Cool)

Image created by Gemini
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Multiple Plankton Species Increased Since 2014

(from copepods to larval fish)

C. pacificus - copepod

E. pacifica - krill

Hyperoche amphipod
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May Prey — Dungeness Crab Megalopae
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May Prey - Juvenile Pacific sardine

Pacific sardine
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Outline

- Why this matters to you
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Life Cycle Models, Survival, and the Ocean
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Crozier etal. 2021. Communications Biology
https://doi.org/10.1038/s42003-021-01734-w
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NOAA's ‘Stoplight Chart’

https://www.fisheries.noaa.gov/west-coast/science-data/ocean-ecosystem-indicators-pacific-salmon-marine-survival-northern
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Ocean conditions are correlated with salmon returns

400,000 4

Adult Counts at Bonneville Dam

300,000

200,000+

100,000 1

Spring Chinook

Output from a Generalized Linear Model
R®=0.34

01

0.4 0.2 0.0 02

PC1

Count data obtained from:
https://www.cbr.washington.edu/dart/query/adult_annual_sum
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Adult Counts at Bonneville Dam

1,000,000 1

750,000

500,000

250,000

Fall Chinook

Output from a Generalized Linear Model
R%=0.44

135

14

0.2 00 0.2
PC1

¢ NOAA
V' FISHERIES

%,
%
”””””””



Stock-specific Index based on Sea Surface Temperature

Improving salmon marine survival models with covariance map

indices (CMlIs) of sea surface temperature and height

Salmon counts

Adult Returns (x1000)

o
200
100:

L]

1880 1990 2000 2010 2020

Spatially and temporally explicit sea
surface temperature anomalies

The Covariance Map shows

the spatial patterns of how

salmon counts co-vary with
sea surface temperature

Burke et al. 2025

Annual sea surface temperature
values regressed onto the
covariance map; regression

coefficients become the CMI values

e

r ™\

2 24 r=0m .

[y - . ®

g ® L4 .:~ °e

< 019 eo° *® °

c e _o

o °e,®

I ® °

3 7

=

S ° .

'<U 2 0 2

Covariance Map Index

. P y,

Conclusion: We can use publicly-available data to generate stock-specific

indices that can enhance

predictive accuracy for salmon returns compared

to traditional broad-scale indicators, offering practical benefits for fisheries
management.

Publication: https://doi.org/10.1016/j.ecoinf.2025.103575
Shiny App: https://connect.fisheries.noaa.gov/CMISST/
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Spring Chinook at Bonneville Dam

Stoplight - based CMISST

Output from a Dynamic Linear Model Output from a Dynamic Linear Model
Forecast for 2026 = 94K Forecast for 2026 = 125K
Forecast for 2027 = 115K Forecast for 2027 = 131K
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Count data obtained from: https://www.cbr.washington.edu/dart/query/adult_annual_sum
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Fall Chinook at Bonneville Dam

Stoplight - based CMISST

Output from a Dynamic Linear Model Output from a Dynamic Linear Model
Forecast for 2026 = 368K Forecast for 2026 = 428K
Forecast for 2027 = 478K Forecast for 2027 = 398K
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Count data obtained from: https://www.cbr.washington.edu/dart/query/adult_annual_sum
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Steelhead at Bonneville Dam

Stoplight - based CMISST

Output from a Dynamic Linear Model Output from a Dynamic Linear Model
Forecast for 2026 = 138K Forecast for 2026 = 164K
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Count data obtained from: https://www.cbr.washington.edu/dart/query/adult_annual_sum
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Expectations for Priest Rapids Dam Counts

Adult Counts at Priest Rapids Dam

Qutput from a Dynamic Linear Model
Forecast for 2026 = 13K
Forecast for 2027 = 16K
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We Have Management Options for Ocean Survival

Page 25
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1. Where does Size Variability come from?

Size in the Ocean

Ocean Growth

Size at Ocean Entry

Forney et al. In Review
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2. Washington pinnipeds are more abundant than

they ever were

Coastal Stock
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Stellar Sea Lions eat more juveniles than we
thought .

150

Age-class

Chinook
Age-0 Chinook

100

50

Biomass of Chinook Consumed (metric tons)

Wiﬁter Sprling Summer
Season

Lewis et al. 2025. https://doi.org/10.1371 /journal.pone.0334612
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Take Home Messages

The ocean is not homogenous - where and when
salmon migrate will determine their ocean
experience, growth, and survival

2. 2022 through 2025 were about average - adult
returns this year and next year should be too
(generally speaking)

3. We can influence marine survival; even freshwater
management can affect marine survival



Thanks for your interest

brian.burke@noaa.gov

* FISHERIES

%
ch




	Slide 1
	Slide 2: Outline
	Slide 3
	Slide 4
	Slide 5: JSOES Catches - June, 1998-2025
	Slide 6: Upper Columbia River Contributions to our Catch
	Slide 7: Columbia River Steelhead
	Slide 8: Outline
	Slide 9: Oversimplified Ocean Dynamics
	Slide 10: How should we think about Marine Heatwaves?
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16: Outline
	Slide 17: Life Cycle Models, Survival, and the Ocean
	Slide 18: NOAA’s ‘Stoplight Chart’
	Slide 19: Ocean conditions are correlated with salmon returns
	Slide 20: Stock-specific Index based on Sea Surface Temperature
	Slide 21: Spring Chinook at Bonneville Dam
	Slide 22: Fall Chinook at Bonneville Dam
	Slide 23: Steelhead at Bonneville Dam
	Slide 24: Expectations for Priest Rapids Dam Counts
	Slide 25: We Have Management Options for Ocean Survival
	Slide 26: 1.  Where does Size Variability come from?
	Slide 27: 2.  Washington pinnipeds are more abundant than they ever were
	Slide 28: Stellar Sea Lions eat more juveniles than we thought
	Slide 29: Take Home Messages
	Slide 30: Thanks for your interest

