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The CRI Basics

. Goal — Integrate risks to anadromous
salmonids across life cycle

. NOT a single model
. Data



Risk assessment -- approach

. Evaluate current trends
. Assess risk of extinction/serious decline

. Determine needed improvements In
population growth rate to mitigate risk

. Assess feasibility of achieving needed
Improvements



Population Growth Rate

U= Rt+1/Rt

where R = sum of spawners weighted by
age structure

| = em



Current Trends —
Rate of Population Change
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Rate of population change —
Accounting for hatchery fish
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. Standardized approach provides a common
currency for comparison and prioritization

. Allows determination of needed
Improvements

. Risks are large in the short and long term
and are geographically widespread



Achieving needed changes — iIs it
possible?

. Leslie matrix analysis
. Focus on hydropower system
. Sensitivity analyses



Leslie Matrix
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Parameter values

Empirical or Literature values

— Smolt-to-adult return rates (LGR to LGR)

— Hydropower passage survival (PIT-tags)

— Adult ocean survival (literature)

— Adult upstream migration survival (PIT-tags)
— Fecundity (hatchery, other estimates)

— Recruits-per-spawner

Estimated
— Estuarine/early ocean
— Freshwater



Snake River Spring/Summer Chinook Life Cycle

2 sSpawners 4,000-5,000 eggs

1-1.4 Migrants return to spawning
grounds
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Ly
4-5 Youngsters To 2nd
Birthday (Estuary & Ocean)

2-3 Adults return to
mouth of Columbia

120-151 1-year-olds
to Lower Granite Dam

95-119 Migrants Below
Bonneville Dam (77%
transported, 23% in River)
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Passage Improvements
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Are there life stages at which
management actions might be most
fruitfully aimed?



Sensitivity Test 1 -- Elasticity
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Needed survival rates to achieve

stable |

Adult upstream survival (5-yr-olds)

Adult upstream survival (4-yr-olds)

Downstream survival

First-year survival (five year old mothers) I

Adult survival in the ocean (3rd yr.)

First-year survival (four year old mothers) .

Adult survival in the ocean (2nd yr.)

Adult survival in the ocean (1st yr)

Estuarine/early ocean survival F
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Sensitivity Test 2 — Standard
reductions in mortality
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Producing stable pop. growth rate
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Importance of early life stages

. High mortality
— Natura
— Anthropogenic

. Relatively low mortality at later stages

. All listed anadromous salmonids in Columbia
follow similar patterns




