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How  does temperature 
affect SMB? 

1. Hatch  date  affected by water  
temperature. 

2. Maximum  daily  growth  closely  
linked to water  temperature  and  
fish size. 

3. Size of  young of year  SMB going  
into winter  determined  by  hatch  
date  and water  temperature  post  
hatch. 

4. Overwinter  survival of  young  of  
year  SMB determined  by their  size  
(length) and number  of  days  when 
temp  is less than  10°  C, but our  
system  has mild  winters  (very  little  
ability  to control this). (Bestgen and Hill 2016) 
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(Data: Shuter et al, 1980; Figure: Dudley & Trial, 2014) 
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How  does temperature 
affect SMB? 

1. Hatch  date  affected by water  
temperature. 

2. Maximum  daily  growth  closely  
linked to water  temperature  and  
fish size. 

3. Size of  young of year  SMB going  
into winter  determined  by  hatch  
date  and water  temperature  post  
hatch. 

4. Overwinter  survival of  young  of  
year  SMB determined  by their  size  
(length) and number  of  days  when 
temp  is less than  10°  C, but our  
system  has mild  winters  (very  little  
ability  to control this). 

2022 2023 2024 

2022 Cohort 

2023 Cohort 

Preliminary data, subject to change, do not cite 



SMB Research and Monitoring 

    

   

 
 

       
   

Abundance/ 
Catch 

Distribution/ 
Dispersal 

Determining the effectiveness of removals & flow experiments 

We hope the cool mix leads to simple, boring results. Reproduction? 

No evidence of 
Age-0 

Estimating removal effectiveness may take longer. 

Evidence of Age-0 Growth Recruitment? 
Age-0 Rate 

Growth 

Diet 

Kinship 

When? Pop Growth? Entrained Reproduced (relative to from Lake? locally? experimental 
actions) 

Entrainment? 
Where? 

(mainstem or 
backwater) 



And we  have planned research if  there is  
evidence of  recruitment. 

• Update  SMB forecasting  tools,  if new information  
available,  e.g.  lab trials (I.4) 

• Close-kin mark-recapture model (I.4) 
• Occupancy model  (G.1,  I.4, N.1) 
• Determine effectiveness of  management actions  (I.4,  I.5) 

SMB Modeling 

    

   

 

 
 

 

 

 

  

  
 

 
 

 
  

 

  

 
 

    
   

 

Side scan sonar for nests – pilot Abundance/ 
Artificial spawning beds– pilot Reproduction? 
Capture of age-0 on fish trips Catch 

CPUE using fish trip data 
Close-kin mark-recapture analysis (I.2) Modal progression analysis of fish trip data 

Otolith analysis (I.6) Distribution/ 
Age-0 Growth Recruitment? Dispersal Rate 

Occupancy/catch by river mile 
using fish trip data (I.4) 

Growth When? Pop Growth? Modal progression analysis (relative to of fish trip data 
experimental 

Ongoing entrainment studies (USBR) Hatch data/otolith analysis (I.6) actions) Diet Kinship analysis (I.2) 
eDNA entrainment study (I.3) SMB diet data (F.4) Where? Hatch data/otolith analysis (I.6) 

Sampling slough Kinship Entrainment? (mainstem or 
NPS Removals backwater) 
Trout sampling (H.1/H.2) Kinship analysis (I.2) 

No evidence of 
Age-0 

Evidence of 
Age-0 

Reproduced 
locally? 

NPS hotspot sampling, snorkel survey 

Entrained 
from Lake? 
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