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Effect of Hypoxia on Ventilation in the Scalded Clam Tridacna(Flodacna)
squamosa(Ttidacnidae : Mollusca : Bivalvia)

Ken-ichi Yamamoto

17 Takeshi Handa! and Hideaki Kawara?

Abstract : Ventilation in the scalded clam T7idacna (Flodacna) squamosa were examined by decreasing
the oxygen partial pressure in the water. The ventilation volume increased from 571m//min/kgWW

(WW, the wet weight of soft part of the body) at oxygen saturated condition to 870m/min/kgWW at
13.8 mmHg with decrease of oxygen partial pressure. The ventilation volume and the size of ctenidium
were much smaller than those of the pearl oyster and the mussel. These results suggested that the
scalded clam ventilates for the respiration rather than for the filtration.
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Fig. 1. Photograph of experimental system for measuring the ventilation volume of the scalded clam Tridacna (Flodacna)
squamosa. A, the position at which the shell valves is cut with saw (arrows) ; Eo, exhalant orifice : Io, inhalant
orifice; B, chamber for catching the water ventilated by the scalded clam and the probe of electromagnetic
flowmeter (Pb) ; C, the shape of the window opened in the gum film; D, a set of the chamber; E, experimental

system.
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Fig. 2. Records of the ventilation volume in the scalded
clam (Vg) and the oxygen partial pressure (Po,)
at 28C. R, recovery from the hypoxia.
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Fig. 3. Change of ventilation volume in the scalded
clam (Vg) with the decrease of oxygen partial
pressure in water (Po,) at 28C. Circles and
vertical lines show the mean and standard
deviation, respectively.
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Fig. 4. Ctenidia of the scalded clam (A), the pearl oyster Pinctada fucata martensii (B) and the mediterranean blue
mussel Mytilus galloprovincialis (C). MT, mantle ; CT, ctenidium; Io, inhalant orifice; Eo, exhalant orifice.
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Table 1. Ventilation volume of bivalves
Water temperature Ventilation volume Reference
(©) (//min/kg WW)
Mytilidae
Mediterranean blue mussel Mytilus galloprovincialis 28.1 3.28 £ 0.78 15
20.5 7.53 £1.53 15
Green mussel Perna viridis 28.0 13.34 £ 1.44 27
Purplish bifurcate mussel Septifer virigatus 20.0 559 +1.72 16
Asian brown mussel Modiolus metcalfei 15.2 523 + 2.69 31
Pteriidae
Pearl oyster Pinctada fucata martensii 27.0 5.04 £ 0.50 24
272 5.89 + 1.36 32
Tridacnidae
Scalded clam Tridacna squamosa 27.0 1.113* 9
28.0 0.679 £ 0.199 Present study
28.0 0.571 = 0.134 Present study

%, the value measured by indirect method; WW, the wet weight of soft part, except shell valves.

Sy 45 FY ZEEFESE O T I - THKE % BN
EETV5, LIy aH A bMESEDOETII - TR
KEFHEMSEZ, IN5OZERE, BLIY YT 11
EEEE T CREREM A MR T 272012, I FUA WA T
LT ATAERLR ST, 47 4F DM perna °M.
edulis, KT X A4 aANARN) V7545 F L kR
FHEPERLT L TV A LIEI SN,

PlloZ H 5, Mangum and Jorgensen® & HEH L
TWbh L), ebL oy alf oko%sEn, 7axs
ARA I A OME 7% EDTHKHA LT, AL D BT
DIz ATFo TV B HBREVEIHEN SN,

C O

vl ¥y adif e AT, RREICHD fokEnZbz
WA 720 K I R SR BT o KT8 T571 + 134m1/min/
kgWW (WW, WEHoEBER) 23R L, BESEOK
Tz - THIM L T13.8mmHgT870 = 18672/ /min/kgWW
ERL7c MAKEBIPHEOKREIWETIVHARATA
EHART, FEHITNE ol INHEDOT ERS, B L
T AT A OBIKIE, FIRO DT o T2 LA
L7z

X |
1) Mansour, K. : Communication between the dorsal

edge of the mantle and the stomach of T7idacna.

Nature, 157, 844 (1946a)

2) Mansour, K. : Sourcw and fate of the Zooxanthellae
of the visceral mass of Tridacna elongata. Nature,
158, 130 (1946b)
Kawaguti, S. : Electron microscopy on the mantle
of the giant clam with special reference to
zooxanthellae and iridophores. Biol | Okayama Univ,
12, 81-92 (1966)
4) Kawaguti, S. : Electron microscopy on zooxanthellae
in the mantle and gill of the heart shell. Biol J
Okayama Univ, 14, 1-12 (1968)
5) Fankboner, P. V. : Intracellular digestion of
symbiotic zooxanthellae by host amoebocytes in
giant clams (Bivalvia : Tridacnidae), with a note on
the nutritional role of the hypertrophied siphonal
epidermis. Biol Bull, 141, 222-234 (1971)
Fitt, W. K., Trench, R. K. : Spawning, development,
and acquisition of zooxanthellae by Tridacna
squamosa (Mollusca, Bivalvia). Biol Bull, 161, 213-235
(1981)
7) Trench, R. K., Wethey, D. S., Porter, J. W. :
Observations on the symbiosis with zooxanthellae
among the Tridacnidae (Mollusca, Bivalvia). Bio/
Bull, 161, 180-198 (1981)
8 ) Fisher, C. R., Fitt,W. K., Trench, R. K. :
Photosynthesis and respiration in 7T7idacna gigas as

a function of irradiance and size. Biol Bull, 169, 230~

245 (1985)



9)

10)

v L al A ok KRS

Mangum, C. P., Jorgensen, K. : The influence of
symbiotic dinoflagellates on respiratory processes in
the giant clam T7idacna squamosa. Pac Sci, 36, 95-
401 (1982)

Klumpp, D. W., Bayne, B. L., Hawkins, A. J. S. :
Nutrition of the giant clam Tridacna gigas (L.) . L
Contribution of filter feeding and photosynthates to
respiration and growth. Exp Mar Biol Ecol, 155, 105-
122 (1992)

11) Yonge, C. M. : Mantle chambers and water

12)

13)

14)

15)

16)

17)

18)

19)

20)

circulation in the Tridacnidae (mollusca). Proc Zool
Soc Lond, 123, 551-561 (1953)
W — - R - R 7 avYTA OHKED
BN E & 2 oIG . KRB, 44, 189-194
(1996a).
WyedE— - HAEE - B ITTs © 7T AT A O AR EH
TR AT TIRKIROEE. KRB, 45, 95-
101 (1996b)
Wi — - FHEE - AR 0 ) 7 5 4 7 FoHk
OEFRED:. KENGE, 53, 291-296 (2005)
Wix#E— FHEE: 7L =7 A4 T 1 Mytilus
galloprovincialis DWW O ZEHT & FER A KT 3R R
DRE. OKIENIGE, 49, 305-309 (2001)
Wc#E— - BHEE AT %A v ah {1 O
T IRER R O R, RKAHE R, 50, 137-140
(2002)
Jorgensen, C. B. : On gill function in the mussel
Mytilus edulis L. Ophelia, 13, 187-232 (1975)
Jorgensen, C. B. : A hydromechanical principle for
particle retention in Mvytilus edulis and other ciliary
suspension feeder. Mar Biol, 61, 277-282 (1981)
Jorgensen, C. B. : Fluid mechanics on the mussel gill:
The lateral cilia. Mar Biol, 70, 275-281 (1982)
Jorgensen, C. B, Famme, P., Kristensen, H. S.,

21)

22)

23)

24)

25)

26

=

27)

28)

29)

30)

31)

32)

153

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)
Jorgensen, C. B. : Efficiency of particle retention and
rate of water transport in undisturbed lamellibranchs.
J Cons Int Explor Mer, 26, 94-116 (1960)
Jorgensen, C. B., Larsen, P. S., Mohlenberg, F.,
Riisgard, H. U. : The bivalve pump : properties and
moderring. Mar Ecol Prog Ser, 45, 205-216 (1988)
IWytdE— 73 Y i A ORI KIT S KIRDOZE. K
FER4E, 48, 47-52 (2000)

Allen, J. A. : Preliminary experiments on the feeding
and excretion of bivalves using Phaeodactylum
labelled. ] mar biol Ass U K, 42, 609-623 (1962)
Herreid II, C. F. Hypoxia in invertebrates. Comp
Biochem Physiol, 67A, 311- 320 (1980)

e — - FHES - PRER - HR— - BHEE
S NYATA DM KT ITIRIRE O KER
Ji, 46, 523-527 (1998)

Bayne, B. L. : The respiratory responses of Mytilus
perna L. (Mollusca: Lamellibranchia) to related
environmental oxygen. Pysiol Zool, 40, 307-313 (1967)
Bayne, B. L. : Ventilation, the heart beat and oxygen
uptake by Mytilus edulis (L.) in declining ambient
oxygen tension. Comp Biochem Physiol, 40A, 1065
-1085 (1971)

Wyti#E— - FHES - FHES 54 7 FO/MEIC

PO BRRIBIMOZAL. KENIGE, 56, 45-49 (2008)
I — - FHEE - FHEE a7 77 AOMEN

EIRREIZ BT R KKBWIR, 56, 201-204
(2007)
iTdE— -

FIRM R DO

R T 3T A ORI R
JKEEYESE, 48, 47-52 (1999)

LER






