Juvenile Salmon Migration
through the Delta

A Conceptual Model

Pat Brandes - USFWS
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Conceptual Model of
juvenile salmon
migration through the
Delta

- Sac Basin salmon move into
interior Delta through the open
DCC and GS (more with gate open)
- in the interior Delta
survival is lower and a
function of exports

- Survival is lower for S.J. Basin
smolts migrating through upper
Old River,
- survival will increase
with increased Vernalis
flow and flow/exports

- Juvenile salmon are
vulnerable to entrainment
during emigration to the ocean




Conceptual Model of juvenile salmon migration
through the Sacramento Delta

-Sac Basin salmon move into interior Delta through the
open DCC and GS



Flood Tide Gates open

Source: Vogel 2002 Asilomar Presentation
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Source: Vogel, 2002 Asilomar Presentation



Conceptual Model of juvenile salmon migration
through the Sacramento Delta

-Sac Basin salmon move into interior Delta through the
open DCC and GS

-More move into interior Delta with gates open
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Assume more salmon move into the interior Delta when the DCC gates are open



Conceptual Model of juvenile salmon migration
through the Sacramento Delta

-Sac Basin salmon move into interior Delta through the
open DCC and GS

-More move into interior Delta with gates open

-Survival is lower in the interior Delta
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Survival indices to Chipps Island of marked juvenile
salmon released upstream and downstream of the Delta
Cross Channel and Georgiana Slough
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Upstream < downstream (p<0.05)

Data would infer additional mortality of upstream group due to
some entering DCC and GS



Survival indices to Chipps Island of marked juvenile
salmon released upstream and downstream of the Delta
Cross Channel and Georgiana Slough
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Upstream < downstream (p<0.05)

Data would infer additional mortality of upstream group due to
some entering GS
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1 Ryde
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Slough
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Island

Release sites for
marked salmon
released on
Sacramento
River (Ryde and
Isleton) and
Interior Delta
(Georgiana

Slough and
Lower
Mokelumne)




Interior Delta

Survival indices to Chipps Island
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Recovery Rates in the ocean fishery
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Conceptual Model of juvenile salmon migration
through the Sacramento Delta

-Sac Basin salmon move into interior Delta through the
open DCC and GS

-More move into interior Delta with gates open

-Survival 1s lower In the interior Delta

-and a function of exports
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Relationship between GS/Ryde survival ratio and CVP/SWP exports

with 95% confidence intervals
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Conceptual Model of juvenile salmon migration
through the Sacramento Delta

-Sac Basin salmon move into interior Delta through the
open DCC and GS

-More move into interior Delta with gates open

- In the interior Delta, their survival is lower

- and a function of exports

Statistical Modeling of fall run CWT recoveries is supportive of this
conceptual model



Results of two Fall run CWT Sacramento Delta Salmon Smolt Survival
Models
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Standardized coefficients and +/- 2 standard errors of two separate Newman models

estimating fall run salmon smolt survival through the Delta



Conceptual Model of juvenile salmon migration
through the San Joaquin Delta

-Survival appears lower for S.J. Basin smolts migrating
through upper Old River
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Marked fall run
released in the South
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Marked releases
made at Dos Reis
(main-stem San
Joaquin River) and
upper Old River
between 1985-1990




Smolt Survival Index
(mean and standard deviation)

Smolt Survival to Chipps Island of Spray dye (1985) and
CWT paired releases
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Results suggest higher survival for smolts that stay in the San
Joaquin River. Not statistically significantly at p<0.05. (n=7)



Conceptual Model of juvenile salmon migration
through the San Joaquin Delta

-Survival appears lower for S.J. Basin smolts migrating
through upper Old River

- Survival will increase with increased Vernalis flow and
Vernalis flow/exports
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Conceptual Model of juvenile salmon migration
through the Sacramento and San Joaquin Delta

-Vulnerable to entrainment during emigration to the
ocean

Older juveniles, winter run and fry/smolts
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NUNMBER OF FRY/SMOLT CHINOOK RECOVERED IN THE
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The basis of fish protective actions in the
Delta for juvenile salmon

IS based on the body of evidence that indicates:
closing the DCC,
reducing exports,
installing a HORB
Increasing flows and flows/exports

will likely increase the survival of juvenile
salmon through the Delta

The timing of actions Is designed to increase survival
during periods of high abundance of the various races/runs






Survival indices to Chipps Island of marked juvenile salmon released upstream and downstream
of the Delta Cross Channel and Georgiana Slough with DCC gates open and closed
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2001 at 1-:1.19 &' i

DCC gates closed Ebb to flood

Source: Dave Vogel, Asilomar presentation 2002
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GS/Ryde Survival Ratio (with 95% confidence intervals)
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Combined Differential Recovery Rate (CDRR) and (+/- 1 and 2 Standard Errors)
from Durham Ferry and Mossdale to Jersey Point with HORB in place versus San
Joaquin River flow at Vernalis in cfs, 1994, 1997, 2000-2004.
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Vernalis / exports, 1994, 1997 and 2000-2004.



