Are Seasonal Patterns of Differential
Marine Survival of Barged to Run-of-River
Juvenile Spring Chinook Salmon Explain by

Counteracting Patterns of Smoltification
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[ransporting fish around dams (s a
major fish recovery program

Run of River ~ 50% Barge survival ~100%




However, in the ocean survival of
barged fish (s often lower than run-of-
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Because barged fish ocean survival is low
(n Apritl, transportation (s delayed to May
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What controls the seasonal
pattern in D?



2008-2009 studies suggest fish smoltification
level and enerqy content are important
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Evidence for seasonal
variation of energy density

Challenge tests



survival fraction

Time to mortality (m) in stress Bonneville Study

challenge is index of fish energy
(Gosselin 2011)
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m Barge/m ROR

1.0

ROR fish loose energy
faster than Barge fish
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The difference may

involve temperature
(Gosselin 2011)
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Evidence for seasonal
variation in smoltification

Migration Travel Time
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Early Barge Fish have Long Estuary Travel Time
(Eder et al. 2009)
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Evidence travel time affects D

Plume Survival



Relationship of river/estuary
TT to Plume TT

Beaver Army Terminal

Estuary Lower R.

Columbia R.

Plume survival

Could account for
seasonal doubling in D
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Can regression models using
migration temperature and
lower river travel time fit
seasonal patterns in D?
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InD ~ 60+ 77 + 1T7T*
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Fleld studies and regression
modeling suggest travel time and
temperature contribute to seasonal
variation of D

Ocean
acoustic <
tags

Bonneville
Challenge test

Regression model of TT and fto D
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However
I'T and @ coefficients differ each year

Indicating these indirect
measures are insufficient to
predict year-to-year pattern of D
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Suggested work for developing
an in-season predictor of D

Characterize smolt bioenergetic state with
real-time energy density measures at LGR

Characterize ability to enter saltwater with
real-time measures of smoltification and/or
fish velocity above and below BON



Potential Management Actions based
on in-season predictions of D



Action 1
Real-time scheduling of fish transportation
when river and fish conditions indicate D > 1

Transportation
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Barge Fish TT below BON

D BON to BON

Modeled effect of reducing Estuary TT by 20%
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Main Points

e Fish smoltification and energy density affect D

e Prediction of D will require real-time
measurements
e With predictions of D
e Transportation scheduling can be optimized

e Ocean survival of barged fish might be
significantly improved



Barge Fish TT below BON (days)
River Fish Temperature @ BON (°C - 10)
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