Juvenile salmon, steelhead, and ecological responses

to a warming northeast Pacific Ocean
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A decade of steady increased warming 1n the

Pacific Ocean

Record warmth in the north Pacific Ocean Marine Heat Waves (MHWS)

Average sea surface temperature in July, August and ) .
Septe%ber, compared with 1991-2020 )évera?ge California current (C A-W A)

https://www.bbc.com/news/articles/ce3xynwwx4yo
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SST at outmigration and subsequent returns of Steelhead
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Monthly sea surface
temperatures have been
warmer than average in

more than 94% of the
months since 2014
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We are not alone in the hot tub!

QISSTv2.1 AUG2025 SST Anom. (°C)
Hatch area: MHW on AUG-2025-31

”... sea surface temperature
Increase In the global ocean
exhibits marked spatial and
temporal variations, with
warming in the North Pacific
significantly higher than in
other basins since 2013.”

Hu, ZZ., McPhaden, M.J., Huang, B. et al.
Accelerated warming in the North Pacific since 2013.
Nat. Clim. Chang. 14, 929-931 (2024).
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Washington coast juvenile —. . : .
Declining Marine Survival of Steelhead Trout Linked to

steelhead mqrme Sl.erIV.al has Climate and Ecosystem Change
been deCIIIllng, prlmarlly ln Jan Ohlberger! © | Eric R. Buhle? | Thomas W. Buehrens' | Neala W. Kendall! | Toby Harbison'! | Andrew M. Claiborne' |
James P. Losee** | Jennifer Whitney' | Mark D. Scheuerell®

relation with rising ocean SST
over the last 50-yrs

Opening the black box: New insights into the role of Steelhead had the narrowest marlne

temperature in the marine distributions of Pacific salmon

temperature preference relative to
other Pacific salmon

Joseph A. Langan™2® | Curry J. Cunningham® | Jordan T. Watson® | Skip McKinnell*

“Interspecific competition has

‘Canadian Journal of

implications for future returns of Fiaheries nd

Aquatic Sciences Research Article

steelhead from the ocean, especially as _ _ _
. Cycles in adult steelhead length suggest interspecific
metabolic demands for steelhead competition in the North Pacific Ocean

incre as e as th e O C e an Warms o Ryan Vosbigian @, Logan Wendling, Timothy Copeland ©¢, and Matthew R. Falcy ©*

Ohlberger et al. 2024 Declining marine survival of steelhead trout linked to climate and ecosystem change. Fish and Fisheries

Langan et al. 2024 Opening the black box: New insights into the role of temperature in the marine distribution of Pacific salmon. Fish and Fisheries

Vosbigian et al. 2024 Cycle in adult steelhead length suggest interspecific competition in the North Pacific Ocean. Canadian journal of Fisheries and aquatic sciences




May 2024 JSOES sampling stations
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First days/weeks at sea:
Ocean Age-0 Steelhead condition and ocean temperature
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Two Anomalously Warm Years in the Northern California Current:
Impacts on Early Marine Steelhead Diet Composition, Morphology, and
Potential Survival
Hillary L. Thalmann* -1.0

Oregon State University, Depariment of Fisheries and Wildlife, Coastal Oregon Marine Experiment Station,
Hatfield Marine Science Center, Newport, Oregon 97365, USA
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Fish prey community changes with ocean conditions
and 1s correlated with spawner returns 2-yrs later

Winter ichthyoplankton species composition 99
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Fewer fish return to spawn when ocean age-0 steclhead
out-migrate into poor food conditions

[ Steelhead
[ Steelhead unclipped
Index of coastal prey biomass
eeeeoe Winter ichthyoplankton community (PCO Axis 1 score)
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Beyond Simple Temperature: The NPGO and the strength of

ocean mixing which feeds the ecosystem

An integrated population model for estimating the relative
effects of natural and anthropogenic factors on a threatened
population of steelhead trout

Mark D. Scheuerell' © | CaseyP.Ruff® | Joseph H. Anderson® | Eric M. Beamer*
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2024-2025 winter NPGO has been negative, as well as
the winter ichthyoplankton indices

EE (chthyoplankton biomass
I Ichthyoplankton community
NPGO Jan-May
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“We're havin' a heat wave
Tropical heat wave

The temperature’s risin’
Itisn't surprising®

Rogers and Hammerstein




Thanks to all the supporters of and parti;ipa\rs in the
JSOES and NHL sury_eys,)‘and also those that help
process and analyze samples in the laboratory
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