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New Method for Direct Measurement of Ventilation Volume
of the Ascidian, Halocynthia roreizi

Ken-ichi Yamamoto* and Takeshi Handa*

An experimental system for the direct measurement of the ventilation volume in the ascidian,

Halocynthia roretzi, was newly developed. Actually, in the measured results under normoxic condi-
tion and at 14.0+£0.1C, the ventilation volume showed 1.57+052 I/min/kg wet weight and 13.03
+4.61 I/min/kg dry weight, the amount of oxygen uptake was 0.393+£0.092 mi/min/kg wet weight

and 3.2210.61 ml/min/kg dry weight, and the oxygen utilization was 4.6+1.7 %. The water volume

expired from the atrial aperture by squirting was 45.3+21.6 ml/stroke/ind, and the time during

the squirting was 11.1£5.6 sec.
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Tablel. Size of the ascidian, Halocynthia roveizi, (n=18) used for the ex-
perimentation. .
BL (mm) 91.1+8.1 T,DW (g 6.20+0.77
LD (mm) 59.5+4.1 A, DW (g 3.49+0.56
SD (mm) 53.6+3.9 T,0W (g 4.7340.57
TW (2) 156.7419.2 A, OW (g 2.43+0.51
T,WW (g 41.845.1 T,AW (g 1.47+0.24
A, WW (g 37.7£5.3 A AW (g 1.06£0.15

Data: mean * standard deviation, BL: body length, LD and SD: long and short diameter of
the body, TW: total body weight, T: tunic organ, A: other organ, WW: wet weight, DW: dry
weight, OW: organic matter weight, AW: ash weight.
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Fig.1. Diagram of the experimental system.l: supply of sea
water, 2: filter of chemical fiber, 3: water bath for
controlling the water temperature, 4: aeration, 5 100
m! bottle for measuring the dissolved oxygen con-
centration, 6: respiration chamber, 7: anker, 8 as-
cidian, 9: gum thin film, 10: chamber for catching the

water ventilated by the ascidian, 11: probe of

electromagnetic flowmeter, 12: three way cock, 13:
peristaltic pump, 14: oxygen electrode, 15: electromag-
netic flowmeter, 16: oxygen analyzer, 17: recorder
(MacLab system), arrow: direction of water flowing,
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Fig.2. Ascidian, Halocynthia rozetzi, equipped with a small
chamber and probe of electromagnetic flowmeter.
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Fig. 3. The real rocord example on which showed the measure-
ment parts of ventilation volume (Vg), and oxygen par-
tial pressure(Po,) in the inspired (PI,OZ) and ex-
pired water (Pg0,) to/from the branchial sac of the
ascidian, Halocynthia vozetzi, were measured. Sampling
frequency was 10 times/sec. The thick and the dotted
lines show the period in which the averages of the
three parameters was computed. S1, S2 and S3 are the
changes in the ventilation volume by squirting .

Table 2. Data of respiration in the ascidian, Halocynthia voretzi, (n=18) under normoxic condi-
tion

Water temperature (C) 14.0£0.1 Vg (#/min/ind) 0.122+0.042
FR (m!/min) 50010 (i/min/kg WW) 1.5681+0.523
WW (g) 79.5+7.1 (I/min/kg DW) 13.03+4.61
DW (g) 9.741.1 (/min/kg OW) 17.7246.48
ow (g 7.2+0.9 Vo, (m¥/min/ind) 0.03140.008
P;,0, (mmHg) 153.7+1.1 (m/min/kg WW) 0.393+0.092
P:, 0, (mmHg) 146.7+2.5 (mi/min/kg DW) 3.22£0.61

U (%) 4.6X+1.7 (mi/min/kg OW) 4.,37+0.82

Data: mean =+ standard deviation, FR: flow rate of water irrigating the respiration chamber, WW: wet
weight, DW: dry weight, Py, 0, and Py, o0, : oxygen partial pressure in inspired and expired water, respec-
tively, U: oxygen utilization at the gills, Vg: ventilation volume, Vo, : amount of oxygen uptake.
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Fig.4. The real record example on which showed the measure-
ment parts on volume of water expired from the bran-
chial sac of the ascidian, Halocynthia rozetzi, and time
while the ventilation volume changed by the squirting

were measured. The figure shows the enlarged part of -

S1 in Fig.l. The thick and the dotted lines show the
period in which the volume of water and the time
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Table 3 . Ventilation volume of ascidians
Species Water temp. (C) Ventilation volume Reference
Ascidia atra 0.150 {/min/ind 21
A. mentula 19.5~20.6 57.0 I/min/kg DW 10
Ascidiella aspersa 10 53~130 [/min/kg DW 8
20 591 I/min/kg DW 20
Ciona intestinalis 16 0.833 I/min/kg WW 9
14.5~15.5 98.4 I/min/kg DW 14
10 312 /min/kg DW 20
15 58.6 I/min/kg DW 22
Clavelina lepadiforme 15 41.5 I/min/kg DW 22
Halocynthia papillosa 15 105.8 I/min/kg DW 22
Microcosmus sabatieri 19.3~20.3 51.4 I/min/kg DW 10
15 115.2 1/min/kg DW 22
Phallusia mammillata 15 0.67~5.6 I/min/kg DW 5
15 73 1/min/kg DW 6
19.4~22.0 34.5 [/min/kg DW 10
14.8~15.9 105.2 [/min/kg DW 14
15.0~20.1 38.2~93.2 I/min/kg DW 15
15 49.9 !/min/kg DW 23
Styela clava 10 78~175 I/min/kg DW 8
14.8~15.2 178.5 [I/min/kg DW 14
S. plicata 20.7~20.8 81.5 I/min/kg DW 10
Halocynthia roreizi 14.0 0.122 I/min/ind Present study
14.0 1.568 /min/kg WW Present study
14.0 13.03 /min/kg DW Present study

The unit of ventilation volume was arranged for in the present study. WW and DW : wet and dry weight of body included tunic.
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