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WHY DO WE NEED TO UNDERSTAND
OCEAN ECOSYSTEMS? PROJECTED CHANGE IN CHINOOK SALMON

SURVIVAL AS OCEANS WARM

® Retrospectively and in future projections, fewer

salmon return in o warmer ocean
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Crozier, et al (2021). "Climate change threatens Chinook salmor
throughout their life cycle." Communications Biology 4: 222.
https://doi.org/210.1038/s42003-42021-01734-w




WHY DO WE NEED TO UNDERSTAND
OCEAN ECOSYSTEMS?
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® Retrospectively, the salmon that do return, have
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Ohlberger et al 2018. Fish and Fisheries 19(3): 533-546.




WHY DO WE NEED TO UNDERSTAND
OCEAN ECOSYSTEMS?

Fecundity trends of Chinook salmon in the Pacific Northwest

Michael J. Malick! @ | James P. Losee?®® | Gary Marston® | Mickey Agha®*® |

® Retrospectively and in future projections, fewer PP o :
4 Barry A. Berejikian | Brian R. Beckman | Matthew Cooper

salmon return in a warmer ocean

® Retrospectively, the salmon that do return, have

gotten younger,

o
c
o
-—
>
=
o
C
3
Q
)]
L

®* and have fewer eggs

Malick et al 2023. Fish and Fisheries 24(3):454-465.






FRESHWATER & MARINE CONDITIONS
AFFECT CHINOOK SURVIVAL

Floodplain
restoration|

Beaver

5“. damS
BETTER FRESHWATER
WARMER MARINE WATERS - HABITAT
impact prey, predators and P supports larger, stronger more
competitors & contribute to decline. P abundant juveniles.

PREY PREDATORS COMPETITORS
What causes decline Which predators Which competitors
in some prey? Is increase consumption increase

there a costto in a warm ocean? consumptionin a
switching to other warm ocean?
prey?

& NOAA MORE OCEAN DATA NEEDED TO INFORM MANAGEMENT ACTIONS



Two multi-species modelling approaches

Fall Chinook salmon

Focal species and functional groups Maximum complexity ;
Intermediate complexity Data hungry,.slow to ru.n, very comprehensive
Exploratory More constrained by diet data & subtle

assumptions



® Rapid tests of dl’rerna’rlve concep’rual models
//3 ® Helps set up and interpret quantitative models and frame research



QNA SETUP: DEFINE SPECIES CONNECTED TO SALMON

PREDATORS SALMON
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b1 larval fish : d1 bird v
c1 forage fish g1 spring adult
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g3 fall adult

d3 other fish SMOLT
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b3 juv. anchovy c3 summer f1 yearling f2 subyearling

d4 killer whale
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ECOTRAN — AN END-TO-END ECOSYSTEM MODEL

. Predation

Latitude




Trophic level

~100 Functional Groups!
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® Species W|’rh d most spe cialized diets were most influential O

Fish outweighed birds dnd mqmmals
®* New competitor affected the whole food
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*Incorporate estuary and marine
survival modules into life cycle models

for spring Chinook salmon & steelhead
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