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Direct Method of Measuring the Filtration Volume in the Pearl-oyster,
Pinctata fucata martensi

Ken-ichi Yamamoto™® !, Satoru Adachi*', and Hiroshi Koube* *

An experimental system for the direct measurement of filtration volume in the pearl-
oyster, Pinctata fucata martensi, was devised. The system is able to measure continuously and
directly the filtration volume with the electromagnetic flowmeter, and the dissolved oxygen
concentration of the expired water from the pallial cavity with the oxygen content analyzer.
The inspired and expired waters are separated by a piece of gum film spread over the shell
valves between the hinge and the pallial fold. Prelimimary tests on the filtration volume,
oxygen consumption and oxygen utilization with the increase of water temperature indicated
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that the system was effective to study the respiration of the pearl-oyster.
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Fig. 1. Diagram of the experimental system used for
the direct measurement of filtration volume in the
pearl-oyster, Pinctata fucata martensi. 1: supply of
sea water, 2: filter of chemical fiber, 3: aeration, 4:
columun for saturating the sea water with oxygen, 5:
water bath, 6: respiration chamber, 7: pearl-oyster, 8:
thin gum film, 9: chamber for catching the water fil-
trated by the pearl-oyster,10: probe of electromagne-
tic flowmeter, 11: column for flowing out the filtrated
water, 12: three way cock, 13: electromagnetic flow-
meter, 14: recoder, 15: oxygen content analyzer, 16:
electrode of oxygen content analyzer, 17: starrer, 18:
water bath for regulating the each temperature, 19:
lift pump.
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Fig. 2. Photo of the experimental system.

3 BAs

3.1 HEBIURAK

HHHICQIERRDO ML DIBA L7 2 H 4 5 ik
(73,4 £1.9mm, 575,94 2.2mm, #HEi23.84
1.9mm, #&iF 5 O/TOURS.013.6g, B BORTGH
7.88+0.63g) (MSD, MFMikIZKT) #HVI, 7
axvAA ik, ZOUAME SV EREA, FlEHL
1, KEXFHROT, 20— P AR (S0b) T2Hh
HELESE L7, RHEIWMS 0200), WK E O 5 & U
HiHHELEWMERTHOZLL, EHSETHRL,
FTHiL, KEAOTHROMEREY oBFINES137L
2.2mm OVERUZY ) Aok AtrZ: (Fig.30 C), % b,
FROBFETIliE, TOWYAROTFITH WS
NTWOT, ZRENDRE, SO E ZRviR
DB TRt L 2o

Wik, PrAMIET | ARAGR AL 3 COHRAI SR L,
ISBSMEEE L 7o f%, DG L 7z, KRIRMTFL Tuv o KB
20.0CH 5305052 1 TI2H.0CE Tl 247,

7 AN, BROEO 70— 7Ll L APICE
L, Yot LTRENLE (Fig.109) (2 L7,
MEERE L ML Yoissdkit(Ve ot/
min/individual) {2, BERE~OKIL LR H 6205 %
L O105FM DG E L, HAATCHZ D ohis)r 5K
FOVIMERRTH - 22MfiE L, L2L, Sh6D5
KROJIA 612, SORMPERIZE - 2By % H Kk
DRE LRMBEALE R L 7z, i, IEdST L
At L2s S OB ERR L L, REMYERE, AHT
A2 LT, WHEOUTME G eyl 22,

HADBAADEEESE (Cliox ot/ ) 13, HERD
KIBISEEASE T LIk OKIBESIREGH S 5 938) 12
DO A—5—THELL, 2XI2Z%2 527 (Fig.1012)
U HAT, Hd o O HAORER T & Uil Lz,
2280, U6 niRADRBEERH (Ce.on mi/ ) 13,



192 T - 4k - wfstt

Fig. 3. Box (3X2.5X 83cm, 60mf in volume) for collecting the water filtrated by the pearl-oyster (A), probe of
electromagnetic flowmeter (0.4cm in inside diameter, for 0.2¢ /min in flow rate, Model FF-040T, Nihon
Kohden) and column (1.4cm in inside diameter, 6em in length) for flowing out the filtrated water (B), and
pearl-oyster made a notch of about 1.5¢m on the shell valves at the pallial fold (C).
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Fig. 4. The tipical record in change of filtration volume (FV) with the increase of water
temperature (WT) in the pearl-oyster, Pinctata fucata martensi. Water temperature
was increased at intervals of 30min.
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Fig. 5. Change of filtration volume (FV) (WT) in the pearl-oyster, Pinctata fucata
with the increase of water temperature martensi. Water temperature was in-
(WT) in the pearl-oyster, Pinctata fucata creased at intervals of 30min.
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Fig. 6. Change of oxygen consumption
(Vo) with the increase of water tempera-
ture (WT) in the pearl-oyster, Pinctata
Sucata martensi.  Water temperature was
increased at imervals of 30min.

Fig. 8. Change of times of the open and
shut movement of shells per 10min (OS)
with the increase of the water tempera-
ture (WT) in the pearl -oyster, Pinctata
Jucata martensi. Water temperature was
increased at intervals of 30min.
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