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Changes in Ventilation in the Purplish Bifurcate Mussel Septifer
virgatus (Mollusca : Mytilidae) Associated with Feeding

Ken-ichi Yamamoto " and Takeshi Handa

Abstract : Changes in the ventilation volume and the amount of oxygen uptake associated with feeding
Chaetoceros gracilis were examined in the Purplish bifurcate mussel Septifer virgatus. At a density of
26,000 cells/m!, the ventilation volume rose from 1.56 //min/kgWW in non-feeding to 8.18 //min/kgWW

(5.2-fold increase in the volume). The amount of oxygen uptake increased from 0.527 m//min/kgWW in
non-feeding to 0.742 m!/min/kgWW (1.4-fold increase in the amount). The oxygen utilization decreased
from 5.23 % in non-feeding to 1.58 %. The ventilation volume showed a maximum at about 1 hr later from
the start of feeding, and the maximum level maintained for 8 hours or more.
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Fig. 1. Experimental system. A and B, operation to the Purplish Bifurcate Mussel Septifer virgatus ; C, the ventilation
measurement tool set ; D, a mussel set in the measurement tool ; E, experimental system ; 1, the cut opened
with a handsaw ; 2, stopper ; 3, gum film ; 4, tubes for taking the inhalant and the exhalant water samples ; 5,
probe of electromagnetic flow-meter (MFV-3200, Nihonkoden) ; 6, chamber for catching the ventilation water ;
7, filter of chemical fiber ; 8, 0.5 um PF filter (Model II, Organo) ; 9, level tank ; 10, respiration chamber ; 11,
reservoir for Chaetoceros gracilis ; 12, peristaltic pump (PST-050, Twaki) ; 13, oxygen meter (OM-200, Cameron
instrument) ; 14, chamber to measure the oxygen pressure in the water.



ATHFA O A OFF &K 229

I, ORGANO) DJEZ 8 S & CTIERL L 720 #HkE 1,
NTHFA AN A R WREICERE L CLARER D RS L
7otk WREAOEHOEAZFIBL, ORiIROEl %
FEElsE L2, #H (L0x10°% cells/ml, ¥ v~ —i1) 1%
8B K TR L 72 & S8 = R IR 7 (PST-050,
IWAKD) CTHEE~DHAK (1/min) HIZEALT,
I8 226,000 cells/ml CTllfisk 5- L 7zo BERIENGR B L O
FHAHEIL, HOBGH & BGHRIHOKE RN L TS
ZT—E L2, 2hen 401928105 MR T/t &
NOWAIKE Z 206 OPEHAK % S (1ml) THRAK
L, BBESEZWE L CHM L, MESE IZERES
(OM-200, Cameron instrument) Cilll5E L7z
WD T 4, xORE#FM % FIC L CHMKIZTET, 1
FERk ORI & #2155 & [AIEFICRRIEN O K 2 BEH &
BCHE (TW, kg) ZEHIL7. kT, WEHEZRHD
L CHEMOEER (WW, kg #sHIIL, Z1#%105C
TR S CHEMORER (DW, kg) %50l
L7z

#ak B

HokEx, \RIMETO 70 -7 (M#&L0cm, 101/
minfll %€, Model FF-100T, HAYE) % fskEHlEH
DOFHY A1 (Fig. 1), E#gmmst (MFV-3200, H
ANE) THlEL, Thriiskst (MacLab/8, ADI) %

8

PrEns e

beccaed

JA U_IUIT\

YY)

Fig. 2. Experimental system. 1, supply of sea water ;
2, filter of chemical fiber ; 3, 0.5 um PF filter
(Model II, Organo) ; 4, water bath for controlling
the water temperature ; 5, aeration ; 6, peristaltic
pump (PST-050, Iwaki) ; 7, reservoir for C.glacilis
. 8, respiration chamber ; 9, Purplish Bifurcate
Mussel ; 10, gum film ; 11, chamber for catching
the ventilation water ; 12, probe of electromagne
tic flow-meter ; 13, electromagnetic flow-
meter (MFV-3200, Nihonkoden) ; 14, recorder
(MacLab/ 8, ADI) : 15, syringes for taking the
inhalant and exhalant water samples.
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Fig. 3. Ventilation volume recorded continuously in
the Purplish Bifurcate Mussel. Solid lines show
the time points for sampling the inhalant and
exhalant water into/from the mantle cavity
with syringes. F indicates the starting time for
the feeding with C. gracilis (26,000 cells/m!).
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Ventilation before and during feeding with Chaetoceros gracilis (26,000 cells/

ml) in the Purplish bifurcate mussel Septifer virgatus (Mollusca : Mytilidae) *

at 21.7=02C

Before feeding During feeding

Oxygen partial pressure in water (mmHg)
(ml/min/ind)
(//min/TW kg)
(//min/WW kg)
(//min/DW kg)

Ventilation volume

Oxygen utilization (%)

(mi/min/ind)
(mi/min/TW kg)
(ml/min/WW kg)
(ml/min/DW kg)

Amount of oxygen uptake

1552 £ 0.2 1553 £ 03
6.73 £ 3.99 2943 £ 7.19
0.50 = 0.28 265 £ 0.65
1.56 = 0.84 8.18 £ 2.08
21.1 = 142 626 £ 193
523 £ 3.36 1.58 £ 0.59

0.0022 = 0.0008 0.0027 = 0.0009

0.166 = 0.041 0.242 £ 0.094

0.527 £ 0.142 0.742 = 0.269
3.80 = 1.30 540 = 1.94

Values are shown the mean and standard deviation.

* shell length, 51.1 = 4.9 mm; shell height, 20.8 * 1.4 mm; shell wight, 21.2 = 3.4 mm,

body weight (TW), 13.3 &= 3.0 g, wet weight of soft part, except the shells (WW), 421 +

0.40 g; dry weight of soft part, except the shells (DW), 0.615 £ 0.401 g, n=16.
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