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Heart rate change during exercise and recovery for carp Cyprinus carpio
Hiroko ITO, SEIJ AKIYAMA AND TAKAFUMI ARIMOTO

Depariment of Marine Science and Technology, Tokyo University of Fisheries, Minato, Tokyo 108-8477, Japan

The heart rate change during swimming exercise and recovery for carp Cyprinus carpio was measured by
electrocardiogram observation. Heart rate increased significantly during exercise at higher speeds of 2-5 BL/s.
The maximum value was 2.7 times the control value, while the rate of increase was not proportional to the swim-
ming speed.

The heart rate after exercise decreased to the control level for recovery in a short time at lower speeds. The
time for recovery after exercise was extended with increase of swimming speed over 3 BL/s. Under the condition
of exercise duration for 60 min, the heart rate and the recovery time showed a similar response to those in the con-

dition for 10 min exercise.
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Fig. 1. Arrangement of experimental apparatus for elec-
trocardiogram monitoring, during the swimming exer-
cise and recovery in a flume tank with a swimming
chamber of 70 x 30 x 20 cm, for a flow range of 0.1-2.0
m/s.
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Fig. 2. Heart rate change of carp. Different lines represent data for different individuals. The cases of interrupted line show the

data of fish unable to keep swimming during exercise.
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Fig. 3. Relative heart rate during exercise for carp with
swimming speed. The relative heart rate value is given
as the ratio to the average before exercise.
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Fig. 4. Recovery time for carp with swimming speed.
The recovery time is defined as the time taken for the
moving average heart rate for five minutes to decrease
below the maximum heart rate before exercise.
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Fig. 5. Relationship between relative heart rate and
average heart rate before exercise as a control.
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