
Water temperatures for rearing salmonids 

Seth Naman, NOAA
TMC meeting

September 11-12, 2019  
Weitchpec

(Kyle De Juilio, Justin Alvarez, Katherine Osborne) 



Current temperature targets (regulatory)





Current temperature targets 
(non-regulatory)

Table 1. Temperature thresholds for outmigration in the lower Trinity River from USFWS and 
HVT (1999).  

Steelhead (May 22) 
<55.4 °F in EW,W, N water years @ Weitchpec 

<59 °F in D, CD water years @ Weitchpec 
Coho  (June 4) <59 °F in EW,W, N water years @ Weitchpec 

<62.6 °F in D, CD water years 
Chinook (July 9) <62.6 °F in EW,W, N water years 

<68 °F in D, CD water years 
 



Shortcomings of current targets

• No temperature targets for rearing juvenile salmonids
• Upper Trinity targets developed for holding adult Chinook Salmon
• Current temperature targets in the upper Trinity River lack ecological 

connection
• Temperature targets are expressed as “less than” a certain value 

(threshold), so extremely cold water temperatures meet the target
• Temperature targets for outmigrants are at Weitchpec, so the entire 

length of the Trinity River must always be colder than the targets 





Lusardi et al. 2019



Lusardi et al. 2019

• Growth rate measured 
at 5 sites

• Invertebrate density, 
biomass and stream 
temperature 
monitored at each site

• Average temperature 
at coldest site (13.0°C,
55.4°F) similar, or 
greater than typical 
Lewiston Dam release 
temperatures

Water temperature (°C)



Lusardi et al. 2019
Growth

• Coho salmon absolute growth 
rates peaked at a mean daily 
average water temperature 
(mean T) of 16.6 °C. 

• Of sites with similar 
invertebrate biomass (a, b, e), 
coldest site (a) had the lowest 
growth rate.

• Juvenile salmonid 
metabolism slows with 
decreasing stream 
temperature

(a) (b) (c) (d) (e)



• Colder is not better for juvenile salmonid 
growth! Biologists often forget this.

• Invertebrate density and abundance the 
top predictor in the model of juvenile 
growth rate. 

• Temperature and food targets can be 
combined to optimize juvenile salmonid 
growth

Take Aways from Lusardi et al. 2019



Literature Review



Upper Trinity River temps vs tributaries

• 20°F difference!

• Much colder than 
historically

• Lacking ecological 
connection

• Impacting growth, 
migration, 
behavior?

• Possible hypothesis 
for Klamath 
outperforming 
Trinity?



Recommended new juvenile rearing targets
• 7DADA of 13°C to 16.5°C (Carter 2005; Welsh et al. 2001)

(55.4°F to 61.7°F)
• May through July
• Expressed as a range
• Consideration should be given to holding spring-run Chinook Salmon, 

incubating steelhead, etc.
• Model in S3
• Allow adult holding/migration targets to take over in August and reduce 

river temperatures
• Recommend more nuanced and complex temperature regime to bolster 

growth and survival
• Recommend a more natural flow regime, more flows in winter, not as 

much in spring





Water temperatures and modeled juvenile Chinook Salmon growth



Recommendations 

• TRRP should adopt a juvenile salmonid 
rearing target (range) 

• TRRP should develop invertebrate 
abundance target-top predictor of juvenile 
growth in model by Lusardi et al. 2019

• Combine with a juvenile rearing 
temperature target and invertebrate target 
to optimize growth in the spring
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