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Oxygen Uptake under normoxic condition in the Asian brown mussel
Modiolus metcalfei (Bivalvia : Mytilidae)

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

Abstract : In the Asian brown mussel, Modiolus metcalfei, the oxygen uptake was examined under normox-
ic condition at 15.2°C. The ventilation volume per body weight (TW), wet weight of soft part (WW) and
dry weight of molluscous part (DW) were 2.131//min/kg TW, 5.231/min/kg WW and 37.7//min/kg DW,
respectively. Oxygen utilization was 25%. Amount of oxygen uptake were 0.215m!/min/kg TW,
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0.530mi/min/kg WW and 3.76ml/min/kg DW.
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Fig. 1. Schematic diagram of experimental system. 1:
supply of seawater, 2: filter of chemical fiber, 3:
column for controlling the water level, 4 : aera-
tion, 5: respiration chamber, 6 : rubber film, 7:
Asian brown mussel, Modiolus metcalfei, 8: cham-
ber for catching the sea water ventilated by the
mussel, 9: probe of electromagnetic flow-meter,
10 : electromagnetic flow-meter, 11 : recorder
(MacLab system), 12 : syringe (1 ml).
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Table 1 . Ventilation volume, oxygen utilization and amount
of oxygen uptake under normoxic condition in the
Asian brown mussel, Modiolus metcalfei

Body size (N=12)

Shell length (mm) 512+ 25
Shell height (mm) 24.1 =09
Shell width (mm) 24.1 = 0.9
Body weight (g, TW) 6.19 + 1.45
Wet weight of soft part (g, WW) 2.56 £ 0.80
Dry weight of soft part (g, DW) 0.359 + 0.098
Water temperature (°C) 152 + 04
Oxygen pressure in the water (mmHg) 1552 = 0.2

Ventilation volume (N=141)

per individual (/min/ind) 0.0134 % 0.0085

per the body weight (/min/kg TW) 2.13 + 1.12

per the wet weight (/minkg WW) 5.23 = 2.69

per the dry weight (/min’kg DW) 37.7 =208
Oxygen utilization (%, N=141) 25+ 14

Amount of oxygen uptake (N=141)

per individual (m//min/ind) 0.0014 = 0.0007

per the body weight (m//min/kg TW) 0.215 = 0.068
per the wet weight (m/minkg WW)  0.530 == 0.158
per the dry weight (ml/min/kg DW) 3.76 = 1.25
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Fig. 2 . Relation of the oxygen utilization and the amount
of oxygen uptake to the ventilation volume in the
Asian brown mussel. TW : body weight.

HEOZELEZ LT IRAKELER(LSETWDE, aF
HT A, “HETSEbh T L) ICHOMEES
THRI LK 2 NERORMCHER Y F AELR L%
FALEE BT, TANVF -2 LBELTHMELIT)
ERBRBEERILEE TV EEZ BN,

X

1) Widdows J : Effect of temperature and food on the
heart beat, ventilation rate and oxygen uptake of Myti-
lus edulis. Mar Biol, 20, 269-276 (1973)

2) Widdows ], Bayne B L : Temperature acclimation of
Mytilus edulis with reference to its energy budget. J
Mar Biol Ass U K, 51, 827-843 (1971)

3) Bayne BL, Bayne C]: The physiological ecology of
Mpytilus edulis Conrad. 1. Metabolism and energy ba-
lance. Oecologia, 20, 211-228 (1976)

4) WWT&E—, FHEE PNER BHNR—, BHER:
IR T ORI RIS IRBREOE. KEH
Jifi, 46, 523-527 (1998)

5) WWcE—, FHEE FL =74 F A Mytilus gallopro-



204

6)

8)

9)

10)

11)

12)

13)

e - H - 5

vincialis OV D ZFEFZAL & MR IS KT T IKEE R0
R KEEREIM, 49, 305-309 (2001)

ITE#E—, FHEE: 254 X4 ah 4 OFRIC
RS IRER R DR, KRFAF#R, 50, 137- 140 (2002)
BEWZ A A4 H., BEER (W), BAILEER
M "R RS (2000)

W& —, FHEE PAHER, WIIFLE, JEs,
EARE—, W . 7aY A ORICRIZTF V>
WK OB, KEERETHE, 47, 241-248 (1999)
NAEZ © AR BWETIR. AREFE (1962)
BORSES . NIARGEZ (), fSRAERs. HE
HIEAR (1970)

MORSES @ . HAS PR (FR), SHAERES#R. 8
EAEAER (1989)

J#rgensen ClB : On gill function in the mussel Mytilus
edulis L. Ophelia, 13, 187-232 (1975)

J¢rger§sen C B :"A hydromechanical principle for parti-

cle retenition in Mytilus edulis and other ciliary suspen-

14)

15)

16)

17)

18)

19)

20)

sion feeder. Mar Biol, 61, 277-282 (1981)

J#rgensen C B : Fluid mechanics on the mussel gill:
The lateral cilia. Mar Biol, 70, 275-281 (1982)
J#rgensen C B, Famme P, Kristensen H S, Larsen P S,
Mohlenberg P S, Riisgard H U : The bivalve pump.
Mar Ecol Prog Ser, 34, 69-77 (1986)

Silvester N R : Hydrodynamics of flow in Mytilus gills.
J Exp Mar Biol Ecol, 120, 171-182 (1988)

WICE— 7 2 Y 7 A4 ORI RIZTKIROZE. K
FEYETH, 48, 47-52 (2000)

J#rgensen C B : Efficiency of particle retention and
rate of water transport in undisturbed lamellibranchs.
J Cons Int Explor Mer, 26, 94-116 (1960)

Jérgensen C B, Larsen P S, Mohlenberg F, Riisgard H
U : The bivalve pump : properties and modering. Mar
Ecol Prog Ser, 45, 205-216 (1988).

Hopkins A E : Experiments on the feeding behavior of
the Oyster Ostrea gigas. | Exp Biol, 64, 469-494 (1933)



