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Ontogeny influences sensitivity to climate change 
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• Larval fish have higher thermal 
tolerance 

 
• Limited capacity to increase tolerance 

through thermal acclimation 
 



 

  
 
  

 
Repeated with:  

 

feeding larvae (~30dph) 
 

post –larvae (~60dph) 
 

juvenile (~150dph) 
 

adult (~230dph) 

 

post-spawning adults (>300dph) 

 A.  Tolerance: Critical thermal maximum (loss of equilibrium) 
 
 
 
 
 
 
 
 
 
 
 

B.  Physiological stress response: RNA-Seq, microarrays & qPCR 
 

 

 
 

Methods - thermal tolerance & stress response 

Fish photos Rene Reyes, USBR 
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higher constitutive expression facilitate enhanced tolerance? 
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Physiological stress response 
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Turbidity 
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POSTER: Stress Response to Turbidity and Salinity utilizing Feeding Performance, 
Biochemical, and Molecular Biomarkers in Delta Smelt (Hypomesus transpacificus)  

Matthias Hasenbein*, UC Davis 



Summary and Conclusions 
 Thermal mechanistic thresholds -2˚C  or -4˚C 

below  CTmax - Loss of Equilibrium  

 Fitness Cost? Down regulation in other 
functions 

 Larval DS have higher mechanistic thermal 
tolerance than juveniles>adults 

 Larval salinity tolerance is seemingly lower 
than juveniles>adults 

 Mechanistically determined optimal turbidity 
range between 12 and 80 NTU 

 

 

 



What does this mean? 

Other  than temperature, salinity and turbidity 

• Multiple stressors 

• Stressor interactions 

• Contaminants  

• Disease 

• Feeding ability 

• Flow 

• Habitat 
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Questions? 
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