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Background

* A multi-stage life cycle model for Middle Fork (MF) spring Chinook
salmon (Oncorhynchus tshawytscha)

* The parameter distributions (i.e., from data or reports) range from
wide to very narrow, but overall they remain pretty uncertain

* To assess the stock recovery potential, it is important to perform
sensitivity analysis; i.e., which parameter contribute more to
population increase
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Life cycle model fitting
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What limits the NOR increases/abundance?

 Middle Fork shows very low abundances of adults over the last two

decades (average 94, range 14-259).
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Projecting the population model for 30 years for
the base case scenario (i.e., current conditions).

* Probabilistic model: Parameters
have a parametric distribution
(e.g., Marine survival, DPE, PSM,
etc)

 Eachvyear 1,257 and 387
hatchery adults are outplanted
above LOP and HC, respectively

* The (probabilistic) model
predicts the current conditions
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Projecting the population model for 30 years for the base
case scenario (i.e., current conditions).

* For the sensitivity analysis, we used the deterministic model; i.e., the
model parameters are fixed to their mean estimated value

 We vary one (or two) parameter(s) (e.g., survival rates) over a range of
values (e.g., 0,...,1) while fixing the others to their mean
estimated/calculated value.

 The performance metric was Natural Origin Returns (NOR) after PSM and
after 30 year



Sensitivity analysis: Middle Fork
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Sensitivity analysis: Middle Fork

Adults (after PSM: geometric mean )
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Sensitivity analysis: Middle Fork aduts (after psm: geometric mean )
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Sensitivity analysis: Middle Fork
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Conclusions

* The results show that early marine survivals are the most influential
parameter affecting the predicted/future adults abundance

* Many recent peer-review papers agree that early stages marine survivals
are key for increasing salmon abundance (e.g., Beamish 2020, Welch et
al 2021). The early stages marine survivals also have high variability
(Brenden et al 2012)

e Reservoir survivals (for fish remaining in spring and fall at LOP) and PSM
were also important.

* Model runs show that low adults abundance at MF could be explained
by marine survival. | might the case for spring Chinook salmon in other
Willamette sub-basins.

* More studies to reduce uncertainty. Some parameters were estimated
from data, taken from reports or assumed. Overall model parameters
have a lot of uncertainty
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