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8m ( 15m), 1000 x 1.2
10%m® ,
; C )
2002 69
( Laminaria japonica ) ,202 10 —2003 9
( Chlamys farreri ) ( Crassosirea gigas ) , ,
24h 1
1
Tab. 1 Biological measurements of C. gigas used for experiments
)
(g (mm) (g (%) (2) (mm) (g) (%)
2002.06 83.6X15.0 93.5X11.3  2.00%0.10 11.03
2002.07 92.5%18.5 96. 2%6.4 1.40%0.18  11.09
2002.08 108.5%£25.2 103.3X11.1  1.29%0.38  6.49
2002.09 128.7%f42.4 109.7%X18.8 1.79£0.08  6.25
2002.10 81.3%X17.2  107.9%20.2  1.20%0.04  6.21 10.3+3.8  46.2%6.8  0.13%0.01 5.94
2002. 11 122.2%31.3  101.9%*16.3 0.90%0.02 4.70 8.6%2. 4 4.4%6.1  0.14%0.02 8.19
2003.01 89.5%f17.3 113.6%X13.2 0.83*0.15 8.0I 6.6%2.7 38.9%6.8 0.09%X0.01 8.82
2003.03 117.2%29.7 116.5F14.1 1.43%0.18  8.01 9.4%3.3 4.8%53  0.17%0.02 11.70
2003.05 98.0%£20.1  100.8%X8.9  1.42%0.29 5.38 10.0£2.0  49.5%53  0.25%0.04 11.62
2003.07 109.7%£32.0 110.9%13.3 2.35%0.76  7.99 26.4%5.3  66.0%9.2  0.48%0.03 8.49
2003.09 126.5f42.8 115.0%X17.6 1.04X0.26 4.23 45.7£16.9 93.2%27.2  0.38%0.15 4.98
1.3 DO ; )
2002 6 —2003 9 ( ) 3—5h
,2002 6 —11
,2003 1 —2003 9 )
( 0. 12—0. 53g/ ind) DO NH+N  pH
( 0. 84 —2. 34g/ ind) ( Orion 520A pH
) 6. 4L : (+0.002)  pH :
, 4—6 HDB-3 s
8§—I12 , DO , GF/F
( , NH+N s
30min) , « »( , 191) Uv
( 1.5m) 2102PC
, 2 —4h, [mg/ gdw* h)
DO 60% [ mg/ (ind*h) ] , :

Ro[mg/ (gDW*h)]= (Cio— Cu) X V/DW/(t1~ to)

, Ro

',Ct

¢ 0
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5 :
(mg/L), V ( 0.07mg0,/ (ind*h) ( 3); ,
) (L), DW (g). ¢ 7 1. 54mgO/ (gDW* h) , 1
0. 08mg0,/ (gDW* h)
NH+N Ro ,
NH+N , [ mgO2/ (ind*h) | ,
[ Hmol/ ( gDW * h) | [ mgO2/ (gDWeh) |
[ Bmol/ (ind* h) | ( Rn) (O N) 2.3 (Rn)
0: N= (mgOy/h/16) /(mgNHs/ h/ 14) Rx (F=
; 89.36, P< 0. 001) 8
; ; 65C 1 8
) Ry
1.4 , 6. 45Mmol NHsN/ (ind*h) 5. 24Hmol
SPSS (11.0 ) NH4+N/ (gDWeh) , L1
. SNT [ 0. 478mol NH4-N/ (ind*h)],
RN , 1
2 0. 03mol NHs# N/ (ind* h) , .7
o 1. 66Mmol NH+N/ (ind* h) (8
2.8-23.7C ) R
’ R [ Hmol NH+N/ (ind*h) ] \
2 8 ( Rn[FHmol NH+N/( gDW*h) |
2); 41.9—128. 9cm, 12
,8 ; pH L
2.4
8.369(3 ) 8.006(7 )s (0 N)
, 314529, (F=147.79, P< 0.001) 0: N
78 6—7 , 52.7,8
2.2 (Ro) 14.7, 11 21.9,
Ro (F= : 1 8.7,
76.43, P< 0.001), 7 1 7 37,8,
Ro O:N ,
8 ) 7 . Ro 10 0: N 58. 1, (
2. 45—2. 86mg0y/ (ind* h), 2. 66mgO2/ (ind* 1—3 ) 0: N , 17. 6,
h)  Ro 1 ; 7 52.4
2 pH
Tab. 2 Seasonal variations in water temperature, transparency, pH and salinity in Sanggou Bay
5 6 7 8 9 10 11 12 1 2" 3" 4
(C) 135 180 2.2 237 235 192 124 7.7 2.8 2.3 42 1.7
(em) 59.8 957 867 128.9 8.7 76.1 765 41.9 6.2 643 58.1 476
pH 8.160 8.100 8.006 8045 8.092 8.164 8.172 8.254 8.330 8.310 8.369 8.247
32.87 3191 3L.64 3143 3212 3213 3225 32.57 32.62 32.69 32.74 32.88
2002

* 2003
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3 (Ro) (Rw) (O-N)
Tab.3 Seasonal variations in oxygen consumption rates ( Ro) , ammonia excretbn rates ( Ry) and O N matios of
tyear and 3 year C. gigas
Ro Ry Ro RN 0N
( ) [ mg/ (ind* h) ] [Hmol/ (ind*h) ] [ mg/(gDW* h)] [Hmol/(gDWe* h) |
2002. 06 1. 10£0.13 1.08%0.07 0.5410.01 0.53%0.05 64.0t4.3
2002. 07 2.45%0.19 2.73%0.08 1.76 £0.09 1.99£0. 30 56.1£5.8
2002. 08 1. 52£0.32 6.45%+0.39 1.27%0.50 5.24%1.22 14.7£2.9
2002. 09 1. 17£0.30 4.35%0.77 0.66%£0.20 2.4510.54 16.7t1.4
2002. 10 0. 05%0.01 0.12%0.01 0.86X0. 10 0.9310. 14 58.0%2.2
0.78%0.15 2.75%£0.39 0.55%0.10 1.87%10.27 18.4%0.7
2002. 11 0. 16%0.01 0.37%0. 11 1.16 0. 21 2.56%0. 49 29.8%11.1
0. 40%£0. 10 1.23%0. 14 0.45%0.01 1.2910. 02 21.9%0.5
2003. 01 0. 01%0.00 0.04%0.00 0.12%0.01 0.40%0.04 18.2%0.6
0. 07%£0.01 0.47£0.09 0.08 £0.03 0.61 £0.22 8.7%0.5
2003. 03 0. 14%10.02 0.54%0.12 0.83%0.00 3.10£0.36 16.9%2.0
0.32%£0.05 1.26%0.22 0.25%0.03 0.97£0.08 15.9%0.4
2003. 05 0.32%0.02 0.8410.00 1.28 X0.24 3.3610. 47 23.7%1.2
0. 88%0.03 2.00%0.15 1.02%£0.05 2.31%0.19 27.7%1.0
2003. 07 1. 38%0.07 1.66£0.26 2.9010. 35 3.5210.79 52.4%5.7
2.86%0. 16 4.74%0.44 1.32%0.22 2.03%0. 41 37.8%1.5
2003. 09 0. 88%0. 36 1.52%0.49 2.2310.25 4.1310.83 35.3%9.4
2.10%0.28 2.85%0.19 1.99%0.27 2.79 0. 80 46.0%2.98
3 11 20 1
5—7
3.1
2 8 9
2
(Gabbott et al, 1973; Barber et al,
) CO2 H20, 1981; Ruiz et al, 1992) 9—I11
s 7—9.3; , ,
) A, (Berthelin e a, 2000) 1
(Mayzaud, 1973) ,
3 , 5—7 . ( 3
y o 21..7-64.0, 8 14. 7.
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SEASONAL VARIATION IN METABOLIC RATE OF PACIFIC OYSTER,
CRASSOSTREA GIGAS AND ITS IMPLICATION TO SUMMER MORTALITY

MAO YwZe, ZHOU Yi, YANG HongSheng, YUAN XiuTang,

WEN Hat Xiang, WANG Ru Cai
(Key Laboratory o Marine Ecology and Environmental Sciences, Institute f Oceanology, Chinese Academy of

Sciences, (Qingdao, 266071)
( Key Laboratory ¢ Mariculture, Education Minisiry  China, Ocean University ¢ China, Qingdao, 266003)

Abstract Data of oxygen consumption rates ( Ro), ammonia excretion rates ( Rn) and O: N ratios of Pacific
oyster Crassostrea gigas were measured seasonally from June, 2002 to September, 2003, under the ambient cond+
tions of temperature, pH, and salinity in Sanggou Bay, an important mariculture field in north China. Different
sized oysters, namely ¥year oysters (0. 12—0. 53g/ind, DW) and 3 year oysters (0. 84 —2. 34g/ind, DW) were
collected from integrated cultivation areas of bivalve and kelp in the bay monthly or bimonthly, depending on water
temperature. The Ro and R~ were determined using 6. 4 liter respiration chambers, each chamber contains 4 —6
3-year or 8 —12 Fyear individual oysters. The chambers were filled with field seawater and submerged in the sea
by tuck net to keep the temperature. The chambers were taken out from seawater after 2 —4h depending on field
wader temperature. In order to record stable oxygen cnsumption and ammonia excretion rates, oysters were accl
mated in the chambers until their valves opened (approximately 30 min) , and then close the chambers with rubber
plugs. When the experiments were conducted, oxygen concentration in the chambers must be kept in high level
above 60% of the initial concentration, to avoid any negative impact on oysters in normal physiological function.

There were significant seasonal variations in Ro and Ry for both +year and 3-year oysters. According to S-N
K’s test, the highest Ro in 3 year oysters occurred in July with an average of 2. 66mgOs/ (ind*h) or 1. 54mgO,/
(gDW*h); the lowest Ro occurred in January with an average of 0. 07mgO2/ ( ind*h) or 0. 08mgO2/ (gDW*h).
The maximum and minimum Ro of Fyear oysters also occurred in July and January varied from 0. 01 —1. 38mgO»/
(ind*h) or 0.03—2. 002/ (gDW* h). The least ammonium excretion occurred in January for both *year and
3-year oysters in average of 0. 04Bmol NH4+N/ ( ind* h) or 0. 40Mmol NH+N/ (gDW* h) for Fyear oysters and
0. 47Hmol NH4+N/ (ind*h) or 0. 61Pmol NH4+ N/ (gDW<*h) for 3-year oysters, respectively. The highest RN of +
year and 3-year oysters occurred in July and August at 1. 66Hmol NH#+ N/ ( ind*h) or 2. 90Mmol NH+N/ (gDW* h)
and 6. 45Hmol NH4+N/ (ind* h) or 5. 24Hmol NH+ N/ (gDW*h) , respectively. Per single individual Rp and Ry in
3-year oysters were higher than those in *year oysters, while the per unit dry issue weight Ro and Ry in 3-year oys-
ters were lower than +year oysters.

The O N ratios of both }-year and 3-year oysters showed sienificant difference as well. The O N, in. F-vear oys-
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ters ranged between 16. 7 and 58. 0, the minimum and maximum were recorded in January and October, respective-
ly. The O: N in 3-year oysters changed from 8.7 to 64, higher in June —July, and lower in August in average of
14.7 at the period of spawning. Low O: N raio (below 20) is used as an indicator of nutritional stress for marine b+
valves as it shows increased reliance on protein as a catabolic substrate rather than carbohydrate and lipid. The lower
O: N ratio in 3-year oysters during spawning period, was indicative of a greater demand for dietary nitrogen than car
bon in this period, and had relatively high rates of protein catabolism to meet the energy consumption for spawning
and resisting harsh environment, such as high temperature or abnormal salinity, which would impose a supplemen-

tary stress and increase the risk of summer mortality. It was believed to be one main reason that resulted in mass

summer mortality of 3-year oysters.

Key words Pacific oyster Crassostrea gigas, Metabolic rate, Summer mortality, Sanggou Bay
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