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Thermal Tolerance of Eggs, Larvae and Early Spats of the Venus Clam,

Meretrix lusoria(Riéding) (Bivalvia, Veneridae)
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Doutu, K. and Kinoshita, H. (1988). Thermal tolerance of eggs, larvae and early spats of the venus
clam, Meretrix lusoria (Roding) (Bivalvia, Veneridae).
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Abstract : The venus clam, Meretrix lusoria (Roding) is one of the most common bivalvia in Japan,
but its abundance has decreased remarkably in recent years. Experiments were carried out to
examine the thermal tolerance of eggs and larvae of the clam. Adult clams as spawners were
collected on the coast of Bungo-Takada shi, Ohita Prefecture. Spawning was stimulated by drying
up from the water, and by fluctuating water temperature. Larvae were fed Pavlova lutheri.
Subsequent experiments were carried out in a seawater adjusted to salinity 27.20%, (61s=20).
Thermal exposure tests were made on five developmental stages ; eight-cell eggs, umbo larvae,
fullgrown larvae, 32-and 75-day old spats. The LT;, value of eight-cell stage was 38.3°C for 7.5
minutes exposure, the values lowered according as the exposure time increases, and reached 33.6°C
for 24 hours exposure. The LT, values of umbo-and fullgrown-stages for 7.5 minutes exposure wer-
e 44-45°C or over, and ranged 37.9-39.1°C for 24 hours exposure. Two value of 32- and 75-day old
spats were 44.7-44.8°C and 40.6-41.4°C, correspondingly. Thus, it is recognized that the lethal
temperatures in stages after the umbo-stage were higher by 4°C or over than those in the eight-
cell stage.
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F5R— 1 SHERAINICAT 3 SR ARER
EpERRT | BB E  (C) | 28.3 29.8 31.3 32.8 34.5 '36.2 37.7 39.2 40.9 42.7
# 5 W% 53 123 8 9 73 75 75 46 .. 108
755 | B OE (%) | 94.3 91.8 92.9 97.8 94.5 89.3 90.7 63.0 0.0 0.0
EEEBR (%) | 83.0 87.0 84.5 93.3 91.8 74.7 81.3 0.0 0.0 0.0
ok kOB + + + + + + + + - -~
wEiEE  (C) | 28.1 29.7 31.2 32.8 34.5 36.1 37.8 39.3 41.0 42.9
#® R E 5 % 98 29 88 44 45 50 28 .. .. 60
159 | & % == (%) |100.0 100.0 100.0 100.0 97.8 92.0 50.0 0.0 0.0 0.0
FEABE (%) [100.0 100.0 98.9 95.5 95.6 58.0 35.7 0.0 0.0 0.0
O K B + + + + + + + + - -
ERiEE  (C) | 28.0 29.7 31.3 33.0 34.6 36.1 37.9 39.3 41.1 42.9
# 2| 56 126 113 115 120 29 .. .. .. 108
309 14 & #E (%) | 98.2100.0 100.0 93.9 8.3 13.9 0.0 0.0 0.0 0.0
EEERR (%) | 94.6 100.0 100.0 82.6 71.7 6.9 0.0 0.0 0.0 0.0
B ok kOB + + 4+ + + o+ + = - =
sEmiEE  (C) | 27.9 29.7 31.2 33.0 34.6 36.0 37.7 39.2 41.1 42.9
I A S 54 141 69 91 173 40 .. .. L. 42
605 |4 B £ (%) |100.0 99.3 100.0 91.2 87.6 4.7 0.0 0.0 0.0 0.0
EEAEBE (%) | 98.1 9.0 97.1 76.9 74.0 0.0 0.0 0.0 0.0 0.0
O Rk B + + o+ 4+ 4+ o+ + = - =
EfisE  (C) | 28.1 29.7 31.2 33.0 34.6 36.2 37.7 39.4 41.1 43.0
# & | % K 23 82 48 40 64 .. .. . .. .
1805 | & % £ (%) [100.0 92.7 89.6 90.0 68.8 0.0 0.0 0.0 0.0 0.0
EEERE (%) | 95.7 84.1 87.5 60.0 39.1 0.0 0.0 0.0 0.0 0.0
OB Ok B + + + + + + + - - -
EmiEE  (C) | 28.3 29.9 31.5 33.1 34.7 36.2 37.6 39.4 41.0 42.8
S 28 40 97 95 44 .. .. . .. .
36057 | B OF (%) |100.0 92.5 99.0 8.3 61.4 0.0 0.0 0.0 0.0 0.0
EEERE (%) | 92.9 9.0 9.9 62.1 11.4 0.0 00 0.0 0.0 0.0
# o Kk . + 4+ o+ o+ o+ + = = =
wmiEE  (C) | 28.5 30.1 31.5 33.2 34.8 36.1 37.7 39.3 41.1 42.6
e & B % % 35 122 4 135 72 .. .. . .. .
7205 | % £ (%) [100.0 100.0 90.0 96.3 37.5 0.0 0.0 0.0 0.0 0.0
ERER®E (%) 1100.0 97.5 8.4 80.0 2.8 0.0 0.0 0.0 0.0 0.0
# % Kk @B + + + + + + - - - —
EphigE  ('C) | 28.9 30.1 31.6 33.2 34.8 36.3 37.9 39.3 41.1 42.7
R EEE 75 100 38 9% 88 .. .. . .. .
1,4405 |2 2B = (%) | 98.7 98.0 100.0 95.6 65.9 0.0 0.0 0.0 0.0 0.0
EEEBRE (%) | 97.3 96.0 94.7 66.7 3.4 0.0 0.0 0.0 0.0 0.0
# vk R + + 4+ + + + = = = =
wmEE |@EEE (C) | 25.5 25.5 25.5 25.5 25.5
CE- R 135 151 134 106 58
05 | £ B £ (%) |100.0 100.0 100.0 96.2 98.3
EEERE (%) | 94.8 99.3 97.0 94.3 93.1
# ok R OB + + + + +

AT, EHEERT
CANERICGREL, BfkE U TERHECTEE
B EeBR L LD ZEBRBELLTLE ) b2 -7)



_ 20 .

HR—2 TrREGEICHT 5 miREmARER

EERE  (C)

Hefh R 39.1 40.8 42.7 44.4
# 5 E & 20 32 18 33
.55 | &£ & £ (%) 100.0 96.9 100.0 100.0
EEERE (%) 90.0 96.9 100.0 100.0
EEEE  (C) | 29.6 31.2 32.8 34.4 35.9 37.6 39.0 40.8 42.6 44.4
ft R M| % & 22 24 16 17 8 12 16 14 9 7
5% | £ & = (%) |100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
|| EEERE (%) |100.0 95.8 100.0 100.0 100.0 100.0 100.0 100.0 100.0 0.0
HmiEE  (C) | 29.6 31.1 32.9 34.4 35.9 37.5 39.0 40.9 42.7 44.7
# R E %K 25 23 21 31 18 22 9 3 1 12
309 | £ B OE (%) |100.0 100.0 100.0 96.8 100.0 100.0 100.0 100.0 100.0 8.3
ERERE (%) |100.0 100.0 100.0 96.8 94.4 100.0 100.0 96.7 36.4 0.0
EigE  (C) | 29.5 31.1 32.8 34.4 35.9 37.5 39.2 40.9 42.9 44.9
#t &M & K 10 24 23 g8 10 16 12 9 8 9
605 | & B % (%) |100.0 100.0 91.3 100.0 100.0 93.8 100.0 100.0 100.0 11.1
EFERE (%) |100.0 100.0 91.3 100.0 100.0 93.8 100.0 100.0 0.0 0.0
#iEE  (C) | 29.8 31.3 32.8 34.4 35.9 37.4 39.2 40.8 -42.6 44.6
#t R | & % 5 7 9 6 9 24 32 24 11 24
1804 | & % & (%) |100.0 100.0 88.9 100.0 100.0 95.8 100.0 100.0 0.0 0.0
EHERE (%) |100.0 100.0 88.9 100.0 100.0 91.7 100.0 33.3 0.0 0.0
#EEEE  (C) 30.0 31.4 33.1 34.7 36.1 37.7 39.3 41.0 42.6 44.5
‘ # R E 1 26 8 9 21 25 17 8 22 10
1,440% | 4 & £ (%) |100.0 100.0 87.5 100.0 100.0 96.0 100.0 0.0 0.0 0.0
EHERE (%) [100.0 100.0 87.5 100.0 52.4 56.0 0.0 0.0 0.0 0.0
NEE |@WBRE (C) | 25.3 25.3 25.3 25.3 25.3
f# =\ 5 49 16 2 7 12
0 |4 B F (%) | 93.9 100.0 95.2 85.7 100.0
EFEERE (%) | 93.9 93.8 95.2 85.7 100.0




fiR—3 7o By s siRgmERRER

ERbEER | BEEE (C) 33.6 40.0 41.2 42.6 44.3 45.7
# R | K 14 13 10 27 17 13
759 | &£ B £ (%) 100.0 100.0 100.0 100.0 100.0 100.0
EEEERE (%) 100.0 100.0 100.0 100.0 100.0 100.0
EaEE  (C) 38.3 39.6 40.9 42.3 44.1 45.6
ft R | % & 11 6 7 10 5 11
Lo & B £ (%) 100.0 100.0 100.0 100.0 100.0 100.0
EEHEEBRE (%) 100.0 100.0 100.0 100.0 100.0 100.0
EmiBE (C) 37.1 38.3 39.8 41.0 42.5 44.0 45.6
e &R W % B 8 13 9 12 12 8 7
309 | &£ & OE (%) 100.0 100.0 100.0 100.0 100.0 100.0 85.7
EEERE (%) 100.0 100.0 100.0 100.0 100.0 100.0 0.0
EREBE (C) 35.9 37.2 38.3 39.6 40.9 42.6 44.1 45.7
it 2 B B 12 11 10 8 9 8 7 13
605 |4 B OF (%) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 38.5
ERERE (%) 100.0 100.0 100.0 100.0 100.0 100.0 28.6 0.0
EiEE  (C) 34.5 35.9 37.2 38.4 39.7 41.1 42.5 44.2 45.9
fit & M % & 15 22 12 4 3 10 23 15 5
1805 | &£ & £ (%) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 0.0 0.0
ERERE (%) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 0.0 0.0
EmEE  (C) | 33.5 34.8 36.0 37.2 38.4 39.6 41.2 42.4 44.0 45.6
fie 3 A nw 6 7 7 12 1w 7 8 6 8
1,4405 | % B (%) |100.0 100.0 100.0 100.0 100.0 100.0 85.7 0.0 0.0 0.0
EEAEFERE (%) |100.0 100.0 100.0 100.0 100.0 10.0 0.0 0.0 0.0 0.0
BB | @EEE  (C) 25.6 25.6 25.6 25.6 25.6
e - 20 21 10 15 15
0% | £ B ## (%) {100.0 100.0 100.0 100.0 100.0
EEEBmE (%) | 60.0 90.5 50.0 53.3 73.3




ftR—4 MEI (RW%32BH) ST 5 EmBEMRBRER

MR | EaEE  (C) 41.7 43.4 45.5 47.2
# R B % 1 1 8 7

759 | £ B E (%) 100.0 100.0 50.0 0.0
EEERE (%) 100.0 100.0 25.0 0.0

E@EE (C) 40.4 41.9 43.7 45.5 47.2

# 2 | 10 6 7 1 8

155 | £ & £ (%) 100.0 100.0 100.0 63.6 0.0
EHERE (%) 100.0 100.0 100.0 0.0 0.0
#EaiEE  (C) 38.5 40.2 41.8 43.7 45.5 47.4

B R W% 7 6 9 8 14 10

309 | £ B £ (%) 100.0 100.0 100.0 100.0 0.0 0.0
EFEERE (%) 100.0 100.0 100.0 100.0 0.0 0.0
ERiRE  (C) 37.0 38.5 40.1 41.8 43.5 45.5 47.5
Re IR 3 9 7 8 9 10 8

605 | & & OE ) 100.0 100.0 100.0 100.0 100.0 0.0 0.
EEEBE (%) 100.0 100.0 100.0 100.0 55.6 0.0 0.
BEMEE (C) 34.0 35.6 37.2 38.6 40.2 41.8 43.6 45.2 47.
# R M@ M 10 5 9 9 3 9 7 8

1,4405r | % B ® (%) 100.0 100.0 100.0 100.0 100.0 0.0 0.0 0.0
EBERE (%) 100.0 100.0 100.0 100.0 66.7
MER |@mTeE (C) | 25.8 25.8 25.8 25.8 25.8
R M % 7 9 11 8 8
0% | &£ #& ® (%) |100.0 100.0 100.0 100.0 100.0

EBLEBR (%)

100.0 100.0 100.0 100.0 100.0




F&—5 HMAI

(RKEHRT5HB) 2T 2 SiREmERER

IR | EERiBE (C) 35.4 37.0 38.6 40.3 41.8 43.5 45.6 47.3
b IR 9 9 10 12 17 6 7 9
7.5 | B O£ (%) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
EFEERE (%) 66.7 66.7 80.0 66.7 76.5 83.3 28.6 11.1
EMEE  (C) 37.3 88.8 40.5 42.0 43.8 45.6 47.4
#t R H s 14 8 6 7 10 6 11
155 | £ B £ (%) 100.0 100.0 100.0 100.0 100.0 100.0 54.5
EFEEBRE (%) 100.0 87.5 100.0 100.0 70.0 33.3 9.1
EmiRE (C) 34.0 35.7 37.3 38.7 40.3 41.9 43.8 45.6 47.5
i =M@k 9 3 2 8 8 7 12 7 1
305 | % & OE (%) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 18.2
EEBERE (%) 77.8 100.0 100.0 80.0 100.0 85.7 100.0 0.0 0.0
BEEE  (C) 35.6 37.2 38.8 40.3 42.0 43.7 45.7 47.7
I 8 9 1 10 7 10 6 8
60 | £ & £ (%) 100.0 100.0 100.0 100.0 100.0 100.0 0.0 0.0
EEEBRE (%) 100.0 100.0 100.0 100.0 100.0 20.0 0.0 0.0
EEEE  (C) 37.4 38.8 40.3 42.1 43.7 45.5 47.5
% R M\ 5 K 9 7 9 13 10 6 10
1805 | £ & £ (%) 100.0 100.0 100.0 100.0 10.0 0.0 0.0
EHEEEE (%) 100.0 100.0 100.0 100.0 0.0 0.0 0.0
BEMEE (C) 37.4 38.8 40.3 42.0 43.7 45.3
H# A B 13 12 8 9 7 9
3605 | & B OF (%) 100.0 100.0 100.0 100.0 0.0 0.0
EBERE (%) 100.0 100.0 100.0 22.2 0.0 0.0 .
EMEE (C) 35.9 37.5 39.0 40.6 42.1 43.8
# 2 | % 6 6 6 6 8 10
1,440 | & B FE (%) 100.0 100.0 100.0 100.0 0.0 0.0
EFHEEBE (%) 100.0 100.0 100.0 100.0 0.0 0.0
HER | SEEE  (C) | 25.1 25.1 25.1 25.1 25.1
# & @ % K 16 9 12 8§ 19
0% | &£ B % (%) |100.0 100.0 100.0 100.0 100.0
FEEBEE (%) |100.0 100.0 100.0 100.0 100.0







