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New Method of Direct Measurement of
Ventilation Volume of Abalones (Mollusca, Haliotidae)

Ken-ichi Yamamoto® and Takeshi Handa"

An experimental system for the direct measurement of the ventilation volume in abalones
has been newly developed. The system is mainly composed of a small chamber fixed arocund
a row of opened shell holes and a respiration chamber, in which the abalone is set, in order
to limit free movement. This system is able to continuously and simultaneously measure the
amount of oxygen uptake (Vog) and oxygen utilization at the gills (U) as well as ventilation
volume (Vg). Three items of the disk abalone, Nordotis discus hannai, were measured under
normoxic condition at 20.1£0.1°C. Vg was 18129 mi/min/kg total weight, 256%44 m!/min
/kg wet weight of the soft part and 647115 ml/min/kg dry weight of the soft part, Vo
was 0.699:+0.105 m!/min/kg total weight, 0.94620.162 mil/min/kg wet weight of the soft part
and 4.082£0.82 m!/min/kg dry weight of the soft part, and U was 69.9:4.8%. The value of
Voy coincides well with that calculated from the formula. Therefore, this method has been
proven to be useful for the direct measurement of several respiratory functions of abalones.
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Fig. 1. Diagram of the experimental system.

1 : supply of sea water, 2: filter of chemical fiber, 8 : water bath for controlling the water temperature,
4 : lift pump, 5: aeration, 6 : equilibration columun,, 7: 100 ml bottle for measurrement the dissolved
oxygen concentration, 8: water tank, 9 respiration chamber, 10: fixation tool of the abolone, 11 : abalone,
12 : gum thin film, 18 : small chamber for measurement of the ventilated water, 14 : probe of electromagnetic
flowmeter, 15 : three way cock, 16 ¢ peristaltic pump, 17 : micro pump, 18 : oxygen electrode, 19 : oxygen
analyzer, 20 : electromagnetic flowmeter, 21 : recorder, arrow: direction of water flow,
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Fig. 2, Photograph of the experimental system.
A : nucleus of the system, B : respiration chamber, C and D : disk abalone operated with a small chamber
and probe of electromagnetic flowmeter.
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Measurements of the experimented disk abalone, Nordotis discus hannai, (n=13) and data of respiration

obtained by the new method under normoxic condition.

Water temperature (°C) 20.110.1
FR (mi/min) 293 11
™ (g) 108.9:-19.6
WW (g) 77.3414.4
DW () 18141
P,oy (mmHg) 151.2£1.7
Ppoy (mmHg) 45.5+7,2
U (%) 69.9 +4.8

Vg (mi/min/ind) 18.8 £1.3
(mi/min/kg TW) 181429
(mi/min/kg WW) 2664-43.9
(mi/min/kg DW) 6472115

Voy (m!/min/ind)
{m{/min/kg TW)
(mi/min/kg WW)
{mi/minfkg DW)

0.071£0.004
0.669::0.105
0.945::0.162
4,080.82

Data : mean-tstandard deviation, FR : flow rate of water irrigating the respiration chamber, TW, WW and DW : weight of
shell and soft part, wet weight of soft part and dry weight of soft part of the abalone, respectively, Pog and Pr.og :
oxygen partial pressure in inspired and expired water, respectively, U : oxygen utilization at the gills, Vg: ventilation

volume, Voy : amount of oxygen uptake.
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Fig. 3. Records of oxygen partial pressure in the inspired
water (PL,0p) and the expired water (Pg,09) ,
and the ventilation volume (Vg) of the disk
abalone, Nordotis discus hannai.
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