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On the Study of Electrocardiography of the Walleye Pollock
for the Behavioral Control
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In the walleye pollock. Theragra chalcogramma, which has a heart with a strong electromotive force,
the ECGs were found to be recordable by electrodes placed in the water from fish's body. The day on
the experiment, fish was operated on in order to install a leading-out bipolar electrode. This electrode
was used for recording of the cardio-signal of the fish on a digital storage oscilloscope. The electrode
was made from a fish book which was re-shaped according to the shaped of fish heart and body
surface. This hook was then connected to the lead-code insulated with paint, and the connecting part
was covered with paint. The pointed end was stripped off slightly for conduction of electricity and the
another pointed edge was used for hooking the electrode into the chest cavity. QRS complex of the
ECG was marked. The amplitude of QRS complex was about 0.1~1aV.

This method enabled us to observe the heart beat rate of the walleye pollock under least disturbed
state. Ordinary heart beat rate was not quite regular. Very slight stimulation was enough to bring
about cardiac inhibition, which was also accompanied by a considerable reduction in the amplitude of
the QRS. After rough treatment. such as sound stimulus or electric shock, the heart beat rate showed
remarkable decrease, reaching a value a few times lower than the normal level.
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Fig. 2. Illustraion of walleye pollock with in-
serted electrodes into chest cavity.
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Fig. 1. Block diagram of apparatus used for recording ECG of walleye pollock.

Table 1. Materials and methods used for recording ECG

Lead Electrode
Bipolar L. Hook

Electrode emplacement Fish

Chest cavity Walleye pollock
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Fig. 3. Electrocardiogram(ECG) of walleye pollock
by bipolar lead from chest cavity. ECG is
composed of P, Q R, S and T wave. Time
scale is 3 s.
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Fig. 4. ECGs of walleye pollock bipolar lead chest cavity.
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Fig. 5. Oscillographic recordings showing typical cardiac responses (upper trace) to pure tone stimulus

(lower trace). Lower time scale is 20 s.

(a) The positive response usually involved an inhibition of the second and/or third heart beat
following the onset of the tone. Arrows show the incease in time between heart beats while

projecting the pure tone stimulus.
(b) Pure tone stimulus.
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