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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

Mossdale



Flood Tide               Gates open
Source:  Vogel 2002 Asilomar Presentation



EBB Tide             DCC gates closed

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

Mossdale



% Freeport flow diverted into interior Delta with DCC 
gates open and closed

0.00

0.20

0.40

0.60

0.80

5000 10000 15000 20000 25000 30000

Flow (cfs) Thousand

Pe
rc

en
t w

at
er

 d
iv

er
te

d

open

closed

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 

Mossdale
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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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Survival indices to Chipps Island of marked juvenile 
salmon released upstream and downstream of the Delta 
Cross Channel and Georgiana Slough

DCC gates closed

Upstream < downstream  (p<0.05)
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Survival indices to Chipps Island
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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 is lower In the interior Delta 

-and a function of exports

Mossdale
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y = -4E-05x + 0.5302
R2 = 0.3668 (p<0.05)
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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

Mossdale
Statistical Modeling of fall run CWT recoveries is supportive of this 
conceptual model
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Conceptual Model of juvenile salmon migration 
through the San Joaquin Delta

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

Mossdale
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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

Mossdale



y = 1.8315x + 10913
R2 = 0.4387(p<0.01)
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y = 9448.1Ln(x) + 22793
R2 = 0.5814 (p<0.01)
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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

Mossdale
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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
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DEC 13 – DCC CLOSED 
EBB TO FLOOD TIDE

DCC gates closed       Ebb to flood

Source: Dave Vogel, Asilomar presentation 2002



NOV 8 – DCC OPEN
EBB TO FLOOD TIDE

DCC Gates open         Ebb to flood

Source:Dave Vogel, 2002 Asilomar presentation



y = -5E-05x + 0.7998
R2 = 0.3934(p<0.05)
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y = 3E-05x - 0.008
R2 = 0.3567
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y = 0.0571x - 0.008
R2 = 0.1115 (NS)
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