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Summary

Simple model of winter
run life cycle

|dentify management-
related variables

Which have trends?

Do these add up to the
trajectory observed?
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Time series of winter run escapement
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Adults on spawning grounds
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A simple exploratory model of winter run survival

N3 = NO F S]_ 82838485....

N 3 Female population at age O or 3

= Average fecundity

S, Survival through life stage or event |
Assumptions

 No density dependence

« All reproduction is at age 3

e Sex ratio Is constant

o Survival fractions are independent



A simple exploratory model of winter run survival

Nz = (Neo FSegg_reon + H) St Sg S,

NoFSggg-repp = Juvenile production index

H = Hatchery production

S+ = Survival: high temperature
Se = Survival: fishing

So = Survival: Other

(can be treated as a single unknown parameter)



Migration Timing at Red Bluff Diversion Dam
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Spawning Distribution

Line gives
number of
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Temperature survival model for eggs/alevins
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Temperature effects on survival

Temperature effects
based on spawning
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Ocean Harvest

Harvest or Mortality Fraction

0.8

0.6

0.4

0.2

0.0

Year

B —— CV Harvest Index m
Fishing Mortality (CV)
Fishing Impact (WR calculated)
Fishing Impact (WR predicted)
| L | L | |
1970 1980 1990 2000

Harvest rate of winter-
run tracks that of all
Central Valley stocks

Both have declined
substantially in recent
years

Source:
PFMC, Grover et al.
2004 (report)



Juvenile Production

Natural production
calculated assuming
' | | | | | | 1 1200 fry per adult
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Model of winter run escapement .| 2 o
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Environmental variables have little effect
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Reduced Model
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All three factors
had an effect on
the model.



Summary: Winter-run model

~effect or nhatchen

Thanks to: Jerry Boles, Pat Brandes, Steve Cramer, Tom
Haltom, Doug Killam, Bill Poytress, and Ryan Martin
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