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Fig.1 The sampling sites of this study (2006)
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Tab.1 Morphological parameters of oysters shells from different sampling sites

(mm) (mm) (mm) SMI
1 55 55.99 +£10.81 35.64 +£8.31 22.43 +£5.62 0.26 +0.08
2 46 4431 +£7.22 27.36 £ 3.63 14.39 £ 3.34 0.21 £0.05
3 50 67.23 £9.85 43.42 +5.58 24.94 £ 6.36 0.25 +0.09
4 45 57.60 = 9.08 35.65+6.77 22.13 £3.94 0.25+£0.08
5 55 59.07 £ 10.34 36.28 + 8.63 25.44 + 4.63 0.27 £0.07
6 75 47.39 £ 6.30 30.87 £4.99 18.01 +£2.89 0.25 +0.07
7 16 42.17+£10.43 34.16 £5.07 13.31 +£2.21 0.27 +0.10
8 48 67.11 £ 10.44 41.57 +£9.89 24.28 + 4.66 0.23 £0.08
9 60 82.36 + 18.68 43.92 £9.43 28.92 £ 6.80 0.20 +0.08
10 14 110.39 £ 19.92 54.74 £9.62 28.48 £4.04 0.13 +£0.02
11 60 86.02 £ 23.50 37.67+7.27 22.54 +4.14 0.14 £ 0.07
12 48 63.20 £9.67 35.60 +£5.21 20.59 +£4.05 0.19 £ 0.07
13 41 48.86 + 6.64 32.64 547 15.54 +£3.06 0.22+£0.08
14 40 54.50 +7.78 31.53 £4.63 19.16 £5.18 0.21 +£0.08
15 42 66.47 +=9.99 37.80 £ 6.94 22.90 +£3.72 0.21 £0.07
16 25 85.43 £ 14.05 51.77 £ 6.92 31.15+£5.86 0.23 +£0.08
17 38 69.72 £ 10.13 42.73 £6.83 23.10 £ 3.65 0.21 +£0.07
18 38 37.65 +4.56 25.84 +4.67 16.55+3.03 0.31 £0.08
19 35 33.03 £4.64 20.49 +£3.95 13.08 +£2.59 0.25+0.08
20 40 47.96 £9.70 29.93 £6.26 18.75+£3.78 0.27 +0.12
21 50 46.21 £ 7.40 32.02+5.14 18.20 +£2.78 0.28 +0.08
22 42 62.01 =10.16 42.25 +6.62 26.69 +5.44 0.31 £0.10
23 25 91.25+12.59 49.56 +7.33 25.94 £ 4.04 0.16 + 0.04
24 32 66.43 +13.48 38.84 + 8.48 21.93 +£3.57 0.21 £0.07
25 63 74.09 £ 6.76 53.00 + 5.60 2430 +£3.22 0.22 +0.06
26 17 73.18 £21.54 39.32 £8.48 23.01 £4.77 0.19+£0.08

SMI:
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Tab.2  Shell density of oysters from different sampling sites

(gem’) (glem’) (glem’)

1 1894025 2.15+028 1.97+0.24 c
2 2204011 2424013 228+0.10 c
3 2174015 237+026 223+0.14 ¢
4 217+013 235+0.14 222+0.12 ¢
5 2014023 2144027  2.05+0.23 b
6 2134015 2324019 2.19+0.15 ¢
7 1.95+0.18 224+031 2.07+0.19 b
8 2124012 236+0.18 220+0.11 ¢
9  1.88+0.18 2.01+0.18 1.93+0.16 c
10 1.88+0.13 2.00+0.16 1.92+0.13 a
11 1.92+£022 2114031 1.97+021 ¢
12 2.03+0.16 223+020 2.09+0.14 ¢
13 2.09+0.16 243+028 220+0.15 ¢
14 2.05+0.14 238+021 2.14+0.14

15 1.92+£024 2.03+023 1.96+0.21 b
16 1.98+0.15 2.11+023 2.03+0.16 a
17 1.96+£025 2224020 2.05+0.21 c
18 1.99+036 2124027  2.02+0.22 -
19 1.99+0.19 2.26+029 2.07+0.16 ¢
20 2244014 248+0.19 231+0.13 ¢
21 1.68+025 1.97+037 1.76+0.24 ¢
22 1.63+£030 1.64+034 1.62+0.29 -
23 1.80+£026 1.99+031  1.85+0.23 a
24 1.89+0.16 2.09+0.15 1.96+0.14 ¢
25 1704044 1954026 1.77+0.30 c
26 2.11+0.16 2.28+043 2.14+0.15 -

(P>0.05), “a”  0.01<P<0.05, “b”
0.001<P<0.01,“c”  P<0.001
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Fig.3 The significance of difference in density of oyster shells
among sampling sites
N (P>0.05), “a” 0.01<P<0.05, “b”
0.001<P<0.01, “c” P <0.001
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Fig.4 Box plot of oysters left-shell (a), right-shell (b) and all-shells (c) density in different sampling sites
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Tab.3 The correlation coefficient between shell morphological Vg > > >
parameters and density of all oysters shells in different sites v v,
V=v=m, m V
SMI %) ( 20 )
1 0.47 0.65 0.35 0.14
2 0.28 0.06 0.13 -0.21 (3)
3 -0.18 -0.14 -0.23 —-0.06
4 0.09 0.07 0.00 -0.02
5 0.60 0.78 0.25 0.01 ’ ’
b b M
6 0.08 0.09 -0.37 -0.27
7 -0.62 -0.18 -0.80 0.26
8 0.14 0.30 -0.10 —-0.04 3.2
9 -0.12 -0.08 -0.04 0.13 >
10 -0.04 0.13 0.14 0.20
11 -0.56 ~0.14 -0.18 0.59 , ( ,
12 -0.01 0.18 -0.29 -0.08 2008)
13 0.09 0.10 -0.17 -0.15 ( 1996)
b b
14 0.01 0.08 0.26 0.28 ( 2007)
b
15 -0.04 0.19 0.11 0.25
16 0.20 0.12 0.10 -0.12
17 -0.40 0.10 -0.24 0.33 ’ ’ ’
18 0.16 0.30 —-0.02 0.06 ’
19 -0.11 0.00 -0.19 —-0.03
20 -0.11 -0.18 -0.04 0.02 s
21 -0.25 -0.12 -0.03 0.19
22 -0.31 -0.36 -0.48 -0.18 , ,
23 -0.18 -0.06 0.03 0.16 , 500mL
24 -0.27 -0.17 -0.11 0.16 4.5cm
25 -0.01 0.00 -0.41 -0.20
s 500mL 10mL,
26 —-0.54 -0.38 -0.04 0.47

100m3,
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MEASUREMENT AND ANALYSIS OF SHELL DENSITY OF OYSTERS FROM
DIFFERENT AREAS IN DRAINING-WEIGHING METHOD

ZHU Qi-Hui"?, ZHANG Rui"?, JIPeng"? XU Fei', LILi', ZHANG Guo-Fan'
(1. National & Local Joint Engineering Laboratory of Ecological Mariculture, Institute of Oceanology, Chinese Academy of Sciences,
Qingdao 266071, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract

draining and weighing. These methods are complicated to operate, and low in precision. In this study, we described a novel

Conventional methods for determining the volume of an irregular-shaped object include liquid or gas

draining-weighing method, with which the volume and weight of an irregular-shaped object can be easily and quickly
measured in high precision. We measured and analyzed the shell density in the new method for 1100 oysters collected in 26
different sea areas. The result illustrates that the density of the left shell seemed greater (P<0.05) than that of the right half.
The shell density showed significant differences among different sea areas. For any of the sea areas, the greater the
distance in-between, the closer of the shell density produced. In addition, oysters from upper intertidal zone under harsh
environmental stress presented greater shell density.

Key words draining-weighing method; shell volume;

shell density; oyster



