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Abstract

The present experiments were conducted to measure the oxygen consumption of fish by a
single electrode in a constant flow system.

A cylindrical respiratory chamber with feces collector was employed in this experiment.
The oxygen electrode of DO meter (YSI model 57) with stirrer was suspended from an arm
which was manipulated by the vertical movement of water within a pipet cleaner. The elec-
trode was alternated between inlet water and outlet water of the respiratory chamber at ten
minutes intervals by this apparatus.

The coefficient of relationship between fish metabolism measured by oxygen electrode and
the values obtained by the Winkler method was +-0.98 for the resting metabolism of yellowtail
(Av. 1364-11 mlfkg[hr) at temperatures of 12.1 to 13.1°C.

It can be said from these results that the single oxygen electrode method: has superior efficien-
cy (i.e. lower instrumental error) in comparison to double oxygen electrodes at inlet and outlet
of the respiratory chamber; has similar accuracy to the Winkler method; and thus, merits the
recording of hourly dissolved oxygen variations.
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Fig. 1. A schematic view of the apparatus for measurement of oxygen consumption in fish
by a single electrode.

A: Respiratory chamber, B: Excretion collector, C: Joint cover, D: Inlet of
respiratory chamber, E: Inlet pipe, F: Inlet O; box, G: Outlet of the respiratory
chamber, H: Outlet pipe, I: Outlet Oz box, J: Oxygen electrode, K: Pipet
cleaner, L: Lift, M: Bulb, N: Oxygen meter.
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Fig. 2. Examples of continuous DO recording of yellowtail by a single oxygen electrode.
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Fig. 3. Diurnal variation of oxygen consumption measured by a single electrode.
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Table 1. Examples of oxygen consumption of yellowtail.

Body weight Temperature  Ogzconsumption Method*

® 0) (miliglhr) Reference
700 18.3 180 F Nacasakr  (’66)
735 15.4-15.7 236 F Nacasakr  (’66)
850 14.4-146 - 150 F Kyoto (*70)
850 8.1- 9.3 65 F Kyoto . (’70)
1,855 } 21.7 186 C TakauAsH! (*43)
1.065- 12.1-13.1 1364-11 F present experiment

* F: flow system, C: closed system.
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Fig. 4. Relationship between oxygen consumption measured by a single oxygen electrode
method and oxygen consumption obtained by the Winkler method.
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