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High mortality of cockle Fulvia mutica, which is commercially important shellfish in The Seto Inland
Sea, often occurred in fisheries ground. The cause of the mortality was assumed to be result from high
temperature and /or low oxygen condition in summer season.

The present paper described the effect of dissolved oxygen in relation to water temperature on the
oxygen consumption and survival of Fulvia mutica.

Oxygen consumption was found to be affected largely by temperature; increment of oxygen consump-
tion was observed with increasing temperature, ranging from 15 to 24°C, and over 26°C decreased for
the oxygen consumption,

The oxygen consumption was found to be constant when the dissolved oxygen was kept more than
2 mil/l at a temperature of 20°C.

Mortality due to low oxygen was observed in a dissolved oxygen of less than 2 mi/! at a temper-
ature of 20°C.
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Fig. 1 The apparatus used in measuring the oxygen consumption of Fulvia mutica.
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Table 1. Experimental conditions of oxygen consumption of Fulvia

Wet S. L. Water

o O, consumption
Date W.T. O S() (ul/wet g/h) M. W. (@  (mm) cont. (%) N
15.32 31.3 24.98 44.33 84.8 90. 4 9
Nov. 18 (1472157 (23.46-27.97)
17.95 30. 1 28.56 40,56 82.4 9.7 9
Nov. 11 (17 6%18.2) (24.11-34.77)
18.0 30.7 22.07 315 77.90  92.81 6
Nov. 4 (18.0-18, 0) (20. 4-23.2)
18.0 30.7 23.80 27.0 76.83 92,22 6
Nov.4  (15.0-18.0 (21.0-26.6)
20,32 30.3 35.83 33.33 78.3 89.2 9
Oct. 26 (20. 2-20. 5) (29. 00-49, 50)
Nov. 7 20.87 3101 2,2 27.35 75.02 92.75 6
. (20.8-21.0) (24,1-33.7)
20,87 31,01 32.9 30,12 82.20 92,49 6
Nov. 7 (20.8-21.0) (28.6-37. 2)
21.5 30.7 40.87 34, 44 - - 9
Sept. 30 (171217 (34, 35-50. 32)
21.5 30.7 36.00 33.11 - - 9
Sept. 30 (517191.6) (24.83-47. 32)
21,55 9.4 39,84 28,67 - - 9
Sept. 28 (9175 01.6) (31.90-38. 95)
Oct. 7 22.35 30.1 33, 66 36, 44 76.7 89.6 9
' (22.3-22. 4) (30, 18-37. 50)
Jul. 29 2.6 28.34 45.06 29,14 65.65  89.00 6
: (22.5-22.7) (39.0-51.0)
Jul. 2 22.6 28. 34 46. 44 26. 85 63.45  89.5 6
) (22.5-22.7) (41. 4-54.6)
Jol. 28 22.9 28.89 54,90 29, 14 65.65  89.00 6
: (22.9-23.0) (46. 3-60. 6)
Jul. 28 22.9 28.89 41,27 26.85 63.45  89.51 6
: (22.9°23.0) (34.9-49.0)
23.3 31.5 31,40 34.8 82.18  92.20 6
Nov. 1 (23.1-23. 4) (27.0-41.7)
23.3 3L5 32.36 35.9 85.47  92.03 6
Nov. 1 (23. 1-23. 4) (27.7-35.9)
oct. 19 23.90 29.7 33.68 39.29 79.0 87. 46 7
: (23.8-24.0) (27. 80~46. 60)
Oct. 7 24.0 0.1 48.91 36.67 78.2 88.7 9
: (24.0-24.0) (46.36-51.82)
Oct. 19 24.93 29.7 42. 41 33.33 79.1 87.00 7
(24.8-25. 1) (33.28-51. 46)
Oct. 31 2.4 31.2 33.78 38.8 82.60 923 6
: (25. 4-25. 4) (29. 20-40. 10)
Oct. 31 25.4 31.2 33.10 34.8 81.75  92.61 6
: (25. 4-25. 4) (30.90-36. 10)
Oct. 12 25.98 29.6 43.36 28.11 75.2 89.6 9
' (25.9-26.1) (36. 00-53. 95)
Oct. & 26.08 29.9 25,17 35,22 77.8 89.2 9
' (26.0-26.2) (18.93-37. 85)
26.79 29.6 39.45 27.44 75.2 89.8 9
Oct- 12 (6. 3297.0) (34.18-46.91)
Oct. 8 28.0 29.9 34.53 34.75 75.3 89.5 8
' (27.9-98.1) (31.29-38. 85)

Each measurement means a&éi-ége value, and that in rparentheses indicate the minimum and
maximum. M. W., meat weight; S. L., shell length; N, Number of shellfish examined.
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Table 2. Experimental conditions in oxygen consumption and dissolved oxygen

relation for Fulvia mutica. (1976)
: O 7savttu- Water O corlsﬁmp- Shderll Meat Wat;ari 7
Date W.T. °C) S(%) DO((r)rfl'll/r;?ow raztion supply ticz)n length weight content
(%) (/h) (ud/wet g/h)  (mm) (wet 8) (%)
Oct. 27 19.8 29.0 0.812 14.5 18 8.4 79.3 3.2 90.5
' (19.7-19.8) (0.62-0.90) (7.7-9.4)
Nov. 8 19.8 30.0 1.256 22.5 18 20.5 79.9 37.8 90.1
' (19.7-19.9) (1.04-1.53) (16.9-24.6)
Nov. 9 19.8 30.0 1.376 24.7 18 24.5 83.4 36.9  90.6
: (19.7-19.8) (1.15-1. 49) (22.2-26.0)
Nov. 4 19.9 30.3 2,044 37.0 18 34,4 81.1 43.0 90.6
: (19. 4-20. 3) (1.81-2. 41) (28.8-40.7)
Nov. 4 19.9 30.3 2.548 46. 2 18 37.0 85,2 44, 2 90 2
: (19. 3-20. 3) (2.30-2.60) (33.7-40.5)
Nov. 9 19.5 30.0 3.578 64.1 18 34,2 81.7 36.0 89.8
' (19. 5-19. 6) (3.00-4.23) (31.9-35.6)
20.3 30.3 5.098 93.0 30 35.8 78.3 33.3 89. 2
Nov. 26 (59, 2-20. 5) (4. 94-5. 24) (29.0-49. 5)

Measurements in the parentheses indicate minimum and maximum.
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Fig. 4 Relationship between oxygen consumption and dissolved oxygen of
Fulvia mutica. Refer to Table 2 for the experimental conditions.
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Fig. 5 Fluctuation of dissolved oxygen in the experiment of different oxygen
level. Lot A-E are maintained by bubbling of Nitrogen gas. Lot F is kept
by filtered sea water aerated. Lot A and B were ended at the time of death
of examined shells. Refer to Table 3 for the details.
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Fig. 6 Influence of lower oxygen level on survival and abnormality in Fulvia
mutica. Open triangles indicate a oxygen level of 0.33 - 0.54, 0.48 ~ 0.92
O, level for closed triangles and 0.84 - 1.57 O level for closed circles,
respectively. See Figure 5 and Table 3 for the details. Abnormality of shell
is decided by response for stimuli of picking and mortality also by
succeeding rearing after the experiment in fresh sea water.




Table 3. Experimental conditions of influence of different oxygen level on
mortality and abnormality in Fulvia mutica. Refer to Figure 5

for ﬂuctuatlon of dlssolved oxygen (1976)
Lot Date and time W T (°C) S (%) DO (mi/]) N
A Oct. 27, 12: 10—Oct 28 16:30 18, 8~20.0 29.0 0.33-0.54 17
B Oct. 27, 12:10-Oct. 29, 9:00 19.3-20.7 29.0 0. 48-0.92 25
C Nov. 9, 9:00-Nov. 13, 10:00 14,9-18.2 30.4 0.84-1.57 31
D Nov. 4, 11:00-Nov. 8, 11:00 18.5-20. 4 30.3 1.85-3. 26 30
E Nov. 4, 11:00-Nov. 8, 11:00 18.2-20. 4 30.3 2.34-4. 50 30
F Nov. 4, 11:00-Nov. 8, 11:00 17.4-19.7 30.3 5.06-5. 47 20

N, Number of shell exammed.
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