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Temperature Compensation of Ciliary Movement at Gill in the Mediterranean
Blue Mussel Mytilus galloprovincialis, the Green Mussel Perna viridis and the
Purplish Bifurcate Mussel Septifer virgatus

Ken-ichi Yamamoto™ and Takeshi Handa

Abstract : Temperature compensation of the ciliary movement at gill was examined by elevating the
water temperature at a rate of 1C/1 hr from 12 (January), 20C (May) and 28C (August) in the
Mediterranean blue mussel Mytilus galloprovincialis, the Green mussel Perna viridis and the Purplish
bifurcate mussel Septifer virgatus. The compensation in the Mediterranean blue mussel showed Precht
type 5 and Prosser type IV between 12C and 20T. Between 20C and 28C, the compensations in
the Mediterranean blue mussel and the Green mussel showed Precht type 3 and Prosser type II. The
compensation in the Purplish bifurcate mussel showed Precht type 4 and Prosser type L.
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Fig. 1. Change in the transportation velocity of vinyl
film (2.0mm diameter, 0.3mm thickness)
on the gill surface with elevating the water
temperature in the Mediterranean blue mussel
Mutilus galloprovincialis (A), the Green mussel
Perna viridis (B) and the Purplish bifurcate
mussel Septifer virgatus (C). Circles, mean;
vertical lines, standard deviation;open squares,
from 12.0+0.1C (at Junuary) :closed circles,
from 20.0*0.1C (at May) ;open circles, from
280+0.1T (at August).



A 974 B 3T ) i w1 77

LTHFATATONTORBEHEL, 20CHH20T T
DEIZI2CHO20C TOEL ) bHEIIREWHEER L2,
C OIRERHE ORI, NEIGKEDS L5732 L AR 7 KUR
JHEF % K X2 % Precht type 5 (Inverse compensation) !’
ICHE T 5. —F, 28CHED28C ToOfEIF20CHED28C T
DIEEL Y SHBINSWEZIR L 720 2 ORISR AS
LA & A HY 2 BB BE & A & & % Precht type 3

(Partial compensation) ! IZ#243 5. 72, BEA M
i, 20CTHTIRI2ZCHEL D S LT NTWE, 2o
M, AT 22 BSOS R O 3R MR O & AV IEIG K
FIEEREL R, @R TS KIRD E T SRR
T SIS b K & < 7 BProsser type IV (Translation
with rotation)” 12 b ILWELZHIS LTV 2, —F,
KHHRIE, 28CHETIZ20CTH XY MHEO/NSWHIZTNRT
Wbo ORI EAHE D AT 22 BOGE EE O B A
HAS, EOIEISAKIRLE &/ S WITAEATR B S % Prosser
type II (Translation)” M4 T 5, TNHDZ Enb,
LT XA A OEOME, 12CINER L 72k L 20T
B L U28C MG L 72l AR Tl LA VR 3 % AR AR
eV R D EEZ HND,

IR AHF A, NESIRE28T £ 20T TIXHRED & T 4
¥4 H A LIRBE, Precht type 3V B X UProsser type
I 2R LCWwbe 20 &9 4 8o EEES) oI 4 1
X, Ne ) TLME SR TR,

—F, AT F A an A, 20CH 20T ToOfEiL
12CHED20TC &, 28CHED28C TOMEIZ20CHED28TC L 7
AR L7z, CoOmEMEORIE, REMEIER RS
7z Precht type 4 (None response compensation)® |Z#H
B9 5, 12CH, 20CHE L U2RCTH OB KHMIE, FHLT
Mg b A Z2ME L7z C OIREERIE ORI, NHIGIRE O
WZRED HEE 2R &9, IHIGIREE DS R 2% - T b [ U KUG
SHE O i % 773 Prosser type I (No compensatiopn)? 12
MUT 5, 72, 12CHETIZIITE V23T T, 20CTHTIE
9CTHWV29C T, CHTIEF7TTHEHWHC THRAEZRL
2o INHLDOT LS, ATHFA AL TOMNT O
R B IZMEIS KA 12C 2 H28CHE TR A 7”97 35C £ T
DOKIRE TN T b IUS TR KD A 7 < & 7T LA
LT, MHS/KEIZBERZ <, F—oKiR T CHEZ R
FTLEER D ZOLI) BEMOWTEEBOUREME (Precht
type 4 B £ O'Prosser type 1 ) &, 7av¥H A7) T

b E TV EY,

“HEBEHEOWAIR, MoMEEEIZL o TKIERES
L, BEDZEClE L TR, SEEBICL - TS
T, ROTONEER L TIT-> T B0Y, 4 @i s
Lk (fks) & BoOBTEEE OIS E & OB
Bz b9, Dbz &hs, 20CHERBCHOMT
Precht type 3 B & 'Prosser type & /R L 724 7% F 1
HABIOI FYA A AL, NEEAKIRA28T 22 5 20T 121K
TLCHMOMEDTHEHE LR T I HL I L%, ke
EEICHER L Ol AR LM T2 Ll SN, L
L, 299X 44401, NHSKES12CIIK T35 &, i
DMEDTEBIFEEAMLT L THOREDHA L, HifmEd b
TLEMMEND, —F, LIFFAanAlE, AT
FATABLIOTI FIATA LR ST, 12C1535CF
T ORI PH N T AUSNEIS AR BIFR 7% <, F 7o JH ]
WK AZAL LT, M L 727K T O OMTE DT E) &
AL L7k R AT o TR AT Ll S s,

C N

ATHFATA, IFVATABLOLTH XA adf
A O R O #% B B O I 1 & IS KIRLIOC (1 R),
20C (5 1) BX028C (87) »HKimE 1 KM
1CEASETHRZ, 2T F A4 141E, 10C L20CT
IZPrecht type 5 B & U'Prosser type IVZ /R L7z, 20C &
28CTlx, AF%FAHA1E3 FY A H A LFEBRICPrecht
type 3 B & UProsser type IZ /R L72s L22L, AT
F A 2O N AL &R LR TPrecht type 4 3 & U'Prosser
type I 7R L7z,

X ®m

1) Precht H:Concepts of temperature adaptation of
unchanging reaction systems of cold-blooded animals.
In: Prosser CL (ed) Physiological Adaptation.
American Physiological Society, Washington DC,
50-78 (1958)

2 ) Prosser CL:The nature of physiological adaptation.
In: Prosser CL (ed) Physiological Adaptation.
American Physiological Society, Washington DC,
167-180 (1958)

3) Segal E: Acclimation in molluscs. Am Zoo, 1, 235-244



78

4)

5)

6)

7)

9)

10)

(1961)
Rising TL, Armitage KB: Acclimation to temperature
by the terrestrial gastropods Limax maximus and
Philomycus carolinianus, oxygen consumption and
temperature preference. Comp Biochem Physiol, 30,
1091-1114 (1969)
Widdows J, Bayne BL:Temperature acclimation of
Mpytilus edulis with reference to its energy budget. /
mar biol Ass U K, 51, 827-843 (1971)

Newell RC, Kofoed LH: Adjustments of the
components of energy balance in the gastropod
Crepidula fornicata in response to the thermal
acclimation. Mar Biol, 44, 275-286 (1977)

Anderson G : Metabolic rate, temperature
acclimation and resistance to high temperature of
the soft-shell clam, Mva arenaria, as affect by shore
level. Comp Biochem Physiol, 61A, 433-438 (1978)
Wood DH: Temperature adaptation in the freshwater
snail, Helisoma trivolis (Say) , in an artificially
heated reservoir in the northeastern United States. /
Thermal Biol, 3, 187-194 (1978)

Alexander Jr J E, McMahon RF : Respiratory
response to temperature and hypoxia in the zebra
mussel Dreissena polymorpha. Comp Biochem
Physiol, 137A, 425-434 (2004)

Bailey E R, Lazaridou-Dimitriadou M : Inverse

temperature acclimation of heart rate in hibernating

.

11)

12)

13)

14)

15)

16)

17)

18)

19)

land snails. / Comp Physiol, 160, 677-681 (1991)
hcd—, FHEE, W 7Y ) OREEIE
S SER U | N B ar e VI NEE Sl ST X (N7 VNS
Bism, 60, 47-51 (2012)

WociE—, FHES N 7)) OFRER
&R EB) I T FEINC A D KR A O R K
KA, 60, 35-39 (2012)

IhcsE—, Wb 95, SIRERMM, BN v Y
I DI OWEED) & BB ICRITT IR, KERE L
JKEERSTH, 42, 329-334 (1994)
Wyt —, ZE &, HHER "KEH, s
W AoYXA04, ¥4TF, 7aviA(, et
FIHA, <X OOMTHEEY I KT IEER S &K
DR KRB, 44, 137-142 (1996)
WedE— 7 3 7 A ORI KT T KIR D #2
JEYETE, 48, 47-52 (2000)

Jorgensen CB:On gill function in the mussel Mytilus
edulis L. Opheria, 13, 187-232 (1975)

K D EE.

i

i

5ok

Jprgensen CB, Famme P, Kristensen HS, Larsen PS,
Mohlenberg PS, Riisgard HU : The bivalve pump. Mar
Ecol Prog Ser, 34, 69-77 (1986)

Silvester NR:Hydrodynamics of flow in Mytilus gills.
J exp Biol, 120, 171-182 (1988)

Winter JE: A review on the knowledge of suspension-
feeding in lamellibranchate bivalves, with special
reference to artificial aquaculture systems.

Aquaculture, 13, 1-33 (1978)



