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Influence of Increased Temperature on the Standard Metabolism in the
Marine Bivalves Acclimated to Seasonal Water Temperature
I. Effects of Acclimation Temperature

Kyoung Sun KiM* and Pyung CHIN
Department of Marine Biology, Pukyong National University,
Busan 608-737, Korea

Influence of increased temperature on the standard metabolism in three species of marine bivalves, Crassostrea gigas, Ruditapes
pluhppmarum and Mytilus edulis, acclimated to seasonal water temperatures and collected from the south coast of Korea, were
examined in the laboratory. The standard oxygen consumption and filtration rates in the 3 species were measured respectively at the
experimental temperature, 4, 7 and 10C or 3, 6 and 9C higher than the mean seasonal water temperature, When the experimental
temperatures were higher than the seasonal water temperature, the rates of C. gigas decreased in autumn and spring, and increased
in winter, while there was thermal stress in summer. The rates of R philippinarum increased in spring when the experimental
temperatures were 3C and 6C higher than the seasonal water temperature, but the rates increased in autumn and winter when the
experimental temperature was even 9C higher than the seasonal water temperature. In summer, metabolic activities of R.
philippinarum decreased significantly at temperature higher than acclimation temperature. The rates of M. edulis increased in spring
when the experimental temperatures were 3T higher than the seasonal water temperature but the rates were stressed by the increased
temperature above 3C. In winter, increased temperature did not affect the metabolic activities of M. edulis. These results suggested
that the standard metabolism of the three marine bivalves in summer was stressed by the increased temperature, whereas the
metabolism was activated in winter,
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Table 1. Total wet weight (grams) of individuals of experime-
ntal bivalves

S Season

s.
P Spring  Summer Autumn  Winter
C. gigas 16381293 2385+£6.58 0441029 2171042
R philippinarum 1632020 649+041 7671151 -17.101£347
M. edulis 015£002 7011081 580+£136 21.78+2.92

Table 2. Seasonal acclimation temperature and experimental

temperature
Temperatures (C)
Season
Accl. Temp.  Exptl. Temp.

Spring 20 24 27 30
Summer 24 27 30 33
Autumn 14 17 20 23
Winter 8 10 13 16

IEALAFL AY FE 198 279 g} A o
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Table 3. Standard metabolic and filtration rates with the sea-
sonal temperature and size of C. gigas, R. philippina-
rum and M. edulis

Ambient To?al wet Oxygeq Filtration
Species  Secason water }velgl}t of consumption rafe
temperature individual rate (mLfe waw./ho)
(9] @ (/g ww/n) "BV
Spring  200£04 17381138 2398+1156 1544+ 914
C Summer 242+16 24601343 1789£1039 1417+ 620
gigas Avumn 138106 0301014 10267£3392 8132+3973
Winter 78203 1801028 1698+ 391 2562+ 877
R Spring  200+£04 1132024 537242051 2439+ 717
pililip- Summer 242+16 3921112 448711686 1976+ 16l
. Autumn 138106 873116 1507% 334 549t 171
POAUT - winter 78403 1620£323  880% 375 4%+ 226
Spring 200104 014003 18022+£7721 163.50£4525
M Summer 242+16 3031040 603342879 3403+ 853
edulis Autumn 138106 960£233 3103t 558 2335% 623
Winter 78103 1960+275 1668+ 838 1075+ 822
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Table 4. The standard oxygen consumption and filtration rates
of C. gigas, R. philippinarum and M. edulis with the
increasing temperature in spring

"(uL O./g wet wt/hr; mL S. W./g wet wt/hr)
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Table 7. The standard oxygen consumption and filtration rates
of C. gigas, R. philippinarum and M. edulis with the
increasing temperature in winter

(uL O/g wet wt/hr; mL S. W./g wet wt/hr)

0. 0
TOFaL we; uptazke Water temperature (C) Total wet uptazke Water temperature (€)
Speies el o0 Specics m%u‘;ﬁ and
(9 e g yij 30 (@ flwo g 2 3
tion tion
C 16384293 0, 3197+ 59 3157+ 603 2877+ 950 C 2174042 0, 1702450 2226 747 340711793
gigas e FR 1796+ 948 1823f 317 1084+ 291 gigas A FR 6201334 713f L72 1568+ 713
R. philip- 1634020 0 314012799 891112747 3090+1210 R. philip- 1710+ 347 0, 11834+420 1582+ 975 3317% 869
pinarum e FR 2225+ 397 1398% 788 1084+ 346 pinarum ' ' FR  202+£106 336 207 1308+ 6.7
M. 015+ 002 0; 4I1178£57.13 2131914814 17810+ 64.78 M NI +29) 0, 2791523 300611513  31.02%146!
edulis e FR 211.19£4751 67741603 6839+ 3.19 edulis ' ) FR 520138 659f 221 893+ 386
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(uL Oy/g wet wt/hr; mL S. W./g wet wt/hr) 3 v Autumn
Totd 0, ] i: v Winter
ofah We; uptake Water temperature (C) o' 100t
(9 fle oy 30 3 g
tion 5
C 1638 4293 0, 3197+ 59 3157+ 603 2877+ 950 ‘g- 50 -
gigas e FR 1796+ 948 1823+ 317 1084+ 291 2
R. philip- 649+ 041 0, 684+ 500 895+ 434 270011127 8N
pinarum T FR  529% 130 289% 089 766+ 249 o)
M 701 +081 0; 31791140 2511+1741 5714+ 608 0 ' *
edulis R FR 1016+ 404 1304+ 670 2942+ 452 150
. ® Spring
= O Summer
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( g1g: P 100
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0 2
TOFaLWC} uptazke Water temperature (€) g
Species i?lfili%'icliu(:ll and g or i
(9 [l 2 x| r
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C susgy O TMENSL Q6 8% T3+ f”m/o
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M 0, 4844+ 444 4382+1441 6168+ 855 Fig. 1. Effects of increasing temperature on the oxygen consu-
edis 0TI R 45511028 19091898 4699+ 1848 mption and filtration rates of C. gigas acclimated to
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g. 2. Effects of increasing temperature on the oxygen consu-
mption and filtration rates of R. philippinarum accli-
mated to seasonal water temperature.
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Fig. 3. Effects of increasing temperature on the oxygen consu-

mption and filtration rates of M. edulis acclimated to
seasonal water temperature,
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