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Effect of Hypoxia on Oxygen Uptake in the Abalone
Haliotis (Nordotis) discus discus

Ken-ichi Yamamoto™ and Takeshi Handa

Abstract : Effect of hypoxia on oxygen uptake at the gills in the abalone Haliotis (Nordotis) discus
discus was examined with the direct measurement method of ventilation volume at 17C. The ventilation
volume and the oxygen utilization increased gradually with decrease of the oxygen partial pressure in
the water from 199 m1/min/kgTW (total weight) and 62% to 392 m1/min/kgTW and 94%, respectively.
The amount of oxygen uptake was maintained at the same level (0.758 m//min/kgTW) until the oxygen
partial pressure decreased to 90 mmHg, then was decreased gradually with decrease in the oxygen

partial pressure.
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Fig. 1. Experimental system. 1, supply of sea water ; 2, filter of chemical fiber ; 3, water reservoir for
controlling the water temperature ; 4, aeration ; 5, lift pump ; 6, equilibration column ; 7, stop cock ;
8, peristaltic pump (PST-550, IWAKI) ; 9, water bath ; 10, respiration chamber ; 11, the fixation tool
of the abalone ; 12, abalone Haliotis (Nordotis) discus discus ; 13, net ; 14, chamber for catching the
ventilated water ; 15, probe of electromagnetic flow-meter (FF-100T, Nihonkoden) ; 16, peristaltic
pump (SMP-21, Eyela) ; 17, sensor of oxygen meter ; 18, electromagnetic flow-meter (MFV-3200,
Nihonkoden) ; 19, oxygen meter (UC-100M, Central Kagaku Corp.) ; 20, recorder (MacLab/8, ADI).
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Fig. 2. The typical records of the oxygen partial pressures in the water inhaled into the mantle cavity (Pr,02)
and exhaled from the respiratory pores (P, 02), and the ventilation volume (Vg) in the abalone.
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Fig. 3. Changes of the ventilation volume, the oxygen
utilization and the amount of oxygen uptake in
the abalone with decreasing the oxygen partial
pressure in the water (P1,0z). Circles show mean
and vertical lines standard deviation (n=20).
TW, total body weight.
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