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Measurement of oxygen uptake with closed system in the pen shell, Atrina
(Servatrina) lischkeana (Bivalvia)

Ken-ichi Yamamoto'", Takeshi Handa' and Naoto Kayano®

Abstract @ In the pen shell, Atrina (Servatrina) lischkeana, oxygen uptake were examined by measuring
directly the ventilation volume and the oxygen partial pressure in the respiration chamber with the closed
system, and calculating the oxygen utilization and the amount of oxygen uptake at 18C. The ventilation
volume increased from 0.0831/min/kg under normoxic condition to 1.8831/min/kg (23 times that of normo-
xia)at 24.9mmHg. The oxygen utilization decreased from 16% under normoxic condition to 3 % at
24 9mmHg. The amount of oxygen uptake maintained almost the same level (0.53ml/min/kg ) until the ox-
ygen partial pressure decreased to 34.8mmHg. Because the levels measured by the closed system were
almost the same as those by other methods, the method by the closed system would be quite useful for the

experiment on the oxygen uptake in bivalvia.
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Fig. 1 . Schematic diagram of the experimental system. 1: supply of seawater, 2: filter, 3: re-
servoir for controlling the water temperature, 4 : aeration, 5: cock, 6: water bath for

maintaining a constant water temperature,

7 : respiration chamber, 8: pen shell, Atrina

(Servatrina) lishkeana , 9 : chamber for collecting the sea water ventilated by the pen
shell, 10 : probe of an electromagnetic flow-meter, 11: oxygen sensor, 12 : peristaltic
pump, 13 : oxygen meter, 14 : electromagnetic flow-meter, 15 : recorder (MacLab system).
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Fig. 2 . Records of the changes in oxygen partial pressure in the water (Po2) and ventilation volume (Vg)
of the pen shell at 18.0C. N : normoxic condition, H : hypoxic condition.
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Fig. 3 . Changes in ventilation volume, oxygen utilization
and amount of oxygen uptake of the pen shell with
decrease in oxygen partial pressure at 18.0C. The
means (large circles) and the standard deviations
(vertical lines) are calculated every 5 mmHg de-
crease in oxygen partial pressure.
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