
 

This work is partly presented at Joint Event on 11th global summit on aquaculture and fisheries may 24-25,2018 osaka,japan. 

Vol.4 No.3 
Extended Abstract Journal of Insights in aquaculture and biotechnology 

2020 

Heart rate and swimming activity as stress indicators for Atlantic salmon (Salmo salar) 
 

E. Svendsen 
SINTEF Ocean, 7465 Trondheim, Norway 

NTNU Department of Engineering Cybernetics, 7491 Trondheim, Norway 

Abstract 
We investigated the relationship between 
telemetry measurements of heart rate and 
swimming activity and the physiological status 
in farmed Atlantic salmon (Salmo salar) to 
assess the potential to use telemetry 
measurements as proxies for stress. Sensor tags 
measuring heart rate and swimming activity 
were surgically implanted into the peritoneal 
cavity of Atlantic salmon individuals kept in 
tanks. Four tanks were stocked with three 
tagged fish and four untagged cohabitants, while 
two additional tanks containing 16 untagged fish 
were used as reference groups. Following 
surgery, tagged fish were kept undisturbed for 
14 days as acclimation period. All fish were then 
subjected to physical stress by reducing the tank 
water level in 4 consecutive rounds, after which 
they were left undisturbed for another ten days 

before the experiment ended. Plasma cortisol, 
glucose, lactate and osmolality were measured 
to assess stress levels from fish in the reference 
groups before and after being subjected to 
stressing and from all fish at the end of the 
experiment. Both heart rate and swimming 
activity rose after the stress treatment, 
remaining elevated for 24.5 and 16.2 Hrs 
respectively. Glucose, plasma cortisol, lactate 
and osmolality levels were significantly greater 
when measured immediately after stress. 
Results from the experiment indicate that heart 
rate and swimming activity can be used as 
proxies for fish stress, thus opening the 
possibility for on-line stress monitoring in full 
scale production. 
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