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What to Call the SAR Ratio? 
 

• Transported fish are definitely “T” 
 

• “T” group is compared with group that migrated in-river, 
but not all migrants are in the group 
 

• All were bypassed at LGR, so let’s call them “B” 
 

• “T:B” compares SARs for transported and bypassed fish 
 
 - (but some of these slides use “T:M”) 

 
 
 

 



 

Data 
• Daily estimates of smolt-to-adult return rates (SARs) 

• Four groups of smolts for each species/rear-type/MY: 
 
- Smolts collected and transported from LGR and smolts 

bypassed there and returned to the tailrace 
- Smolts tagged upstream from LGR or at LGR 

   
• Count numbers of PIT-tagged smolts at LGR in each group 

each day (Ji) 
 

• Count numbers of adults that return to LGR from each daily 
smolt group (Ai) 
 

• Estimated SAR for day i: 
  

i

i
i J
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Descriptive Analysis 
• Models describe patterns through time: 
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• Question 4: Which (if any) standard tells us about the advisability 
of transporting the (non-PIT-tagged) run at large? 
 

• Transportation system On: 
 SARpopulation,On = PC0 * SARC0 + (1-PC0) * SART 

 
• Transportation system Off: 

 SARpopulation,Off = P’C0 * SAR’C0 + (1-P’C0) * SAR’C1 
 
 

Unless there is some way to appreciably increase PC0, the 
answer depends on SARs of T vs. C1 
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2002 above NNNNNNNNNNNN NNNNNNNNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

2003 above NNNNNNNNNNNN NNNNNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

2004 above NNNNNNNNNNNN NNNNNNNNNNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

2005 above NNNNNNNNNNNNNNNN NNNNNNNNNNNNNNNNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

2006 above NNNNNNNNNNNNNNNNN NNNNNNNNNNNNNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNN NNNNNNNNNNNNNNNNNNNN

2007 above NNNNNNNNNNNNNNNNNNNNNNNNNNNN NNNNNNNNNNNNNNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNNNNNNNN NNNNNNNNNNNNNNNNNNNNN

2008 above NNNNNNNNNNNNNNNNNNNNNNNNNNNNN NNNNNNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNNN NNNNNNNNNNNNNNNN

2009 above NNNNNNNNNNNNNNNNNNNNNNNNNNNN NNNNNNNNNNNNNNN
at LGR NNNNNNNNNNN NNNNNNNNNNNNNNNNNNNNNN

Hatchery Chinook Salmon - Summary of Model-Averaged T:M Values (Descriptive)
Standard = C0

15 Apr 01 May 15 May 01 Jun



1998 above

at LGR

1999 above NNNNNNNNNNNNNNNNNNN NNNNNNNNNNNNNNN
at LGR NNNNNNNNNNN NNN

2000 above NNNNNNNNNNNNN NNNNNNNNNNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

2001 above NNNNNNNNNNNNNNNNNNNNNNNNNN NNNNNNNNNNNNNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNNN NNNNNNNNN

2002 above NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
at LGR NNNNNNNNNNNN NNNNN

2003 above NNNNNNNNNNNNNN NNNNNN
at LGR NNNNNNNNNNNNNN NNNNNN

2004 above NNNNNNNNNNNNNNNN NNNNNNNNN
at LGR NNNNNNNNNNNNNNNN NNNNNNNNN

2005 above NNNNNNNNNNNNNNNN NNNNNNNNN
at LGR NNNNNNNNNNNNNNNN NNNNNNNNN

2006 above NNNNNNNNNNNNNNNNN NNNNNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNN NNNNNNNNNNNN

2007 above NNNNNNNNNNNNNNNNNNNNNNNNNNNN NNNNNNNNNNN
at LGR NNNNNNNNNNNNNNN NNNNNNNNNNN

2008 above NNNNNNNNNNNNNNNNNNNNNNNNNNNNN NNNNNNN
at LGR NNNNNNNNNNNNNNNNN NNNNNN

15 Apr 01 May 15 May 01 Jun

Wild Steelhead - Summary of Model-Averaged T:M Values (Descriptive)
Standard = 1.0



1998 above

at LGR

1999 above NNNNNNNNNNNNNNNNNNN NNNNNNNNNNNNNNN
at LGR NNNNNNNNNNN NNN

2000 above NNNNNNNNNNNNN NNNNNNNNNNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

2001 above NNNNNNNNNNNNNNNNNNNNNNNNNN NNNNNNNNNNNNNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNNN NNNNNNNNN

2002 above NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
at LGR NNNNNNNNNNNN NNNNN

2003 above NNNNNNNNNNNNNN NNNNNN
at LGR NNNNNNNNNNNNNN NNNNNN

2004 above NNNNNNNNNNNNNNNN NNNNNNNNN
at LGR NNNNNNNNNNNNNNNN NNNNNNNNN

2005 above NNNNNNNNNNNNNNNN NNNNNNNNN
at LGR NNNNNNNNNNNNNNNN NNNNNNNNN

2006 above NNNNNNNNNNNNNNNNN NNNNNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNN NNNNNNNNNNNN

2007 above NNNNNNNNNNNNNNNNNNNNNNNNNNNN NNNNNNNNNNN
at LGR NNNNNNNNNNNNNNN NNNNNNNNNNN

2008 above NNNNNNNNNNNNNNNNNNNNNNNNNNNNN NNNNNNN
at LGR NNNNNNNNNNNNNNNNN NNNNNN

Wild Steelhead - Summary of Model-Averaged T:M Values (Descriptive)
Standard = All Inriver

15 Apr 01 May 15 May 01 Jun



1998 above

at LGR

1999 above NNNNNNNNNNNNNNNNNNN NNNNNNNNNNNNNNN
at LGR NNNNNNNNNNN NNN

2000 above NNNNNNNNNNNNN NNNNNNNNNNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

2001 above NNNNNNNNNNNNNNNNNNNNNNNNNN NNNNNNNNNNNNNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNNN NNNNNNNNN

2002 above NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
at LGR NNNNNNNNNNNN NNNNN

2003 above NNNNNNNNNNNNNN NNNNNN
at LGR NNNNNNNNNNNNNN NNNNNN

2004 above NNNNNNNNNNNNNNNN NNNNNNNNN
at LGR NNNNNNNNNNNNNNNN NNNNNNNNN

2005 above NNNNNNNNNNNNNNNN NNNNNNNNN
at LGR NNNNNNNNNNNNNNNN NNNNNNNNN

2006 above NNNNNNNNNNNNNNNNN NNNNNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNN NNNNNNNNNNNN

2007 above NNNNNNNNNNNNNNNNNNNNNNNNNNNN NNNNNNNNNNN
at LGR NNNNNNNNNNNNNNN NNNNNNNNNNN

2008 above NNNNNNNNNNNNNNNNNNNNNNNNNNNNN NNNNNNN
at LGR NNNNNNNNNNNNNNNNN NNNNNN

Wild Steelhead - Summary of Model-Averaged T:M Values (Descriptive)
Standard = C0

15 Apr 01 May 15 May 01 Jun



1998 above NNNNNNNNNNNNNNN NNNNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

1999 above NNNNNNNNNNNNNNNNNN NNNNNN
at LGR NNNNNNNNNNNNNNN NNNNNN

2000 above NNNNNNNNNNNNNNNNNN NNNNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

2001 above NNNNNNNNNNNNNNNNNNNNNNNN NNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

2002 above

at LGR

2003 above NNNNNNNNNNNNNN NNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

2004 above NNNNNNNNNNNNNNNN NNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

2005 above NNNNNNNNNNNNNNNN NNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

2006 above NNNNNNNNNNNNNNNNN NNNNNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNN NNNNNNNNNNNN

2007 above NNNNNNNNNNNNNNNNNNNNNNNNNNNNN NNNNNNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNNNNNNNN NNNNNNNNNNN

2008 above NNNNNNNNNNNNNNNNNNNNNNNNNNNNN NNNNNN
at LGR NNNNNNNNNNNNNNNNNNN NNNNNN

15 Apr 01 May 15 May 01 Jun

Hatchery Steelhead - Summary of Model-Averaged T:M Values (Descriptive)
Standard = 1.0



1998 above NNNNNNNNNNNNNNN NNNNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

1999 above NNNNNNNNNNNNNNNNNN NNNNNN
at LGR NNNNNNNNNNNNNNN NNNNNN

2000 above NNNNNNNNNNNNNNNNNN NNNNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

2001 above NNNNNNNNNNNNNNNNNNNNNNNN NNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

2002 above

at LGR

2003 above NNNNNNNNNNNNNN NNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

2004 above NNNNNNNNNNNNNNNN NNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

2005 above NNNNNNNNNNNNNNNN NNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

2006 above NNNNNNNNNNNNNNNNN NNNNNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNN NNNNNNNNNNNN

2007 above NNNNNNNNNNNNNNNNNNNNNNNNNNNNN NNNNNNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNNNNNNNN NNNNNNNNNNN

2008 above NNNNNNNNNNNNNNNNNNNNNNNNNNNNN NNNNNN
at LGR NNNNNNNNNNNNNNNNNNN NNNNNN

Hatchery Steelhead - Summary of Model-Averaged T:M Values (Descriptive)
Standard = All Inriver

15 Apr 01 May 15 May 01 Jun



1998 above NNNNNNNNNNNNNNN NNNNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

1999 above NNNNNNNNNNNNNNNNNN NNNNNN
at LGR NNNNNNNNNNNNNNN NNNNNN

2000 above NNNNNNNNNNNNNNNNNN NNNNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

2001 above NNNNNNNNNNNNNNNNNNNNNNNN NNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

2002 above

at LGR

2003 above NNNNNNNNNNNNNN NNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

2004 above NNNNNNNNNNNNNNNN NNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

2005 above NNNNNNNNNNNNNNNN NNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

2006 above NNNNNNNNNNNNNNNNN NNNNNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNN NNNNNNNNNNNN

2007 above NNNNNNNNNNNNNNNNNNNNNNNNNNNNN NNNNNNNNNNNNN
at LGR NNNNNNNNNNNNNNNNNNNNNNNNNNN NNNNNNNNNNN

2008 above NNNNNNNNNNNNNNNNNNNNNNNNNNNNN NNNNNN
at LGR NNNNNNNNNNNNNNNNNNN NNNNNN

Hatchery Steelhead - Summary of Model-Averaged T:M Values (Descriptive)
Standard = C0

15 Apr 01 May 15 May 01 Jun











 

Next (Current) Steps 
 

• Ultimate goal: Identify factors that can be used to make 
transport/in-river strategy in real time 
 
- Collect data on environmental covariates (freshwater, 
estuary, saltwater) that might affect T:B 

 
- Statistically evaluate models that explain patterns in 
SAR, not just describe 

 
- Develop decision criteria 

 
 
 

 



Questions? 
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