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Generalized salmon life cycle
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Habitat: shifting mosaics, templates, filters 4

Regional pool of species or
life stages, defined in terms
of multiple traits

v
Habitat filters Traits of fishes =
b_
Watershed / Seasonality of flow, Life history, migration
temperature extremes, traits, thermal tolerance

basin filters barr
arriers to movement

Valley /
reach filters Temperature extremes Thermal tolerance
Channel unit Water velocity, depth, Body size, spawning
filters substrate composition group
Microhabitat .
filters Water velocity Body morphology

Adapted from Poff, INABS 16: 391 (1997)

Adapted from Taylor and Taylor, Nature 265:415 (1977)



Oceanographic and geographic setting
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California Topography and
Geomorphic Provinces
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Life history diversity in CV Chinook salmon
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Population structure of Central Valley Chinook salmon ESUs O
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Current Status of CV ESUs: Winter-run Chinook

Viability assessment

2010 2015 2020
Population Size Low risk Low risk Low risk
Population Decline Low risk Moderate risk Low risk
Catastrophe, rate, and effect Low risk Low risk Low risk
Hatchery Influence Low risk Moderate risk High risk




Current Status of CV ESUs: Spring-run Chinook

Extinction risk

Viability assessment year

Population 2010 2015 2020
Mill Creek High Moderate High
Deer Creek High Moderate High
Butte Creek Low Low Low
Battle Creek High Moderate High
Clear Creek High Moderate High
Feather River Hatchery High High High




How do the water projects affect salmon™?
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How do the water projects affect salmon?

Spawner
( System Components )
diversions
(" Water Project \ |
Objectives /' \
water A \
transfer
altered entrainment
hydrographs »

— N

non-native species

water

storage dams

\

Salmonid
fiood altered water quality performance
control channel >(
maodification
reduced food
supply
~ @@ disconnected

floodplains

habitat availability
levees in time/space

\

reduced sediment
supply

artificical selection

hatcheries »

—

salmon
fishery




How do the water projects affect salmon?

( System Components )

diversions
(" Water Project \

Objectives | ] Aevin

s § / \
transfer )
altered entrainment
hydrographs »
non-native species
water d
storage ams
\
Salmonid
flood P— >( altered water quality performance
control Sz
maodification
reduced food
supply
disconnected
floodplains

habitat availability
levees in time/space

\

reduced sediment
supply

artificical selection

hatcheries »

—

salmon
fishery




Temperature Dependent Egg Mortality
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A conceptual model of salmon declines
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Summary:
* CV salmon are currently in poor shape

* Water project facilities and operations reduce the capacity of
nature to produce salmon

* Multi-year droughts exacerbate the problems and challenges






T & F: migration timing,

T: mortality, spawn timin
mortality W, spawn fiming

Spawner

F: scour, stranding

T: development time
O: distribution, growth, _—" g

maturation, fecundity,
survival,...

T: growth, survival

Entrainment: survival



