Thermal Acclimation Potential of Juvenile Alaska Chinook (Oncorhynchus tshawytscha)
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BACKGROUND

» Northern climates are defined by extreme seasonality

» Seasonal plasticity of cardiac function may serve to max-
imize performance in prevailing water temperatures across
seasons

» While seasonal plasticity of cardiac function has been ex-
plored in many northern fish species and lower latitude Chi-
nook strains, research is lacking on northern Chinook popu-
lations

QUESTIONS

1) How does cardiac and whole animal physiology
of juvenile Chinook respond to acute heat stress
and how is this response altered with acclimation
temperature?

2) What mechanisms underlie the thermal limits
of heart function and seasonal plasticity?

METHODS

» Yukon River strain juvenile Chinook (10.8 + 2.1g) obtained
from Ruth Burnett Sport Fish Hatchery (Fairbanks, AK)

Raise fish at acclimation
— temperature for three weeks
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» Fish anesthetized and fitted with subdermal electrodes

» Injected with atropine (inhibits cholenergic tone) to induce
maximum heart rate (fH__ ) and isoproterenol (stimulates
adrenergic tone)

» Fish acutely warmed until arrhythmia at 10°C/hour
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» Cardiac and metabolic enzyme
activity assays

CONCLUSIONS

1) Cardiac and whole animal thermal tolerance increases at ecologically relevant temperatures
with acclimation temperature, allowing for normal heart function to be maintained longer under
acute heat stress
2) Cardiac function at high temperatures appears to be limited at thermal extremes by impulse
transmission
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