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SUMMARY

Annual growth and reproduction of the Pacific oysters, Crassostrea
gigas was mvestigated at Kamakman Bay along the southern coast of
Korea where the oysters are commercially raised to understand
temporal and spatial variation of growth and reproduction  Qysters
used in the study were hardened for a year at intertidal area and
transplanted to the grow-out ground in July 1997 Opysters attached on
clusters, made of oyster shells and tied on hanging ropes, were sampled
from three different locations over a 14 month period. Shell length,
tissue wet weight, dry weight, and reproductive phase of oysters were
recorded For better understanding of spatial variation of growth,
oysters were sampled from twenty different sites in the bay in
September 1997 and March 1998, — Shell length, tissue wet weight,
number of mussels and tunicates per cultch, and cultch size were
measured A twenty oyster lanes were also sampled from one oyster
farm 1 October 1997 and March 1998 to examine effects of depth on
oyster growth.

Spawning activities of oysters were observed between May and
September with a peak mn July when water temperature reached to 23
C The size of the oysters transplanted 1n the bay in June 1997 was
15 to 17 mm in shell length and become 55 to 68 mm in length in
April 1998 when they were harvested for marketing. Meat weight of

the oyster tissues also increased from 1.55 to 210 g in July 1997 to



623 to 1119 g i April 1998. Fast shell growth was observed right
after transplantation of the oyster from the hardening ground to the
culture ground and the growth rate of the shell impeded in fall and
winter In contrast, increase in meat weight was slower at the
beginning of the study while the rate of weight gain was rapid during
March and May Food value analyzed in this study indicated that the
meat growth of oysters is deeply associated with available food which
has seasonal fluctuation. available food is found to be higher in late fall
a nd early spring. Mussel, Mytilus edulis gralloprovancialis and
tunicate, Styela calva were the main competitors found along the oyster
grow out strings Distribution of the mussels and tunicates were
limited from surface to 2 m depth 11 most cases,

ANOVA test results indicate that the flow rate affects growth of
oysters depending upon size of oysters. Oyster growth in terms of
length and weight increase was closely correlated with depth: oysters
placed in depth between one and two meter exhibit better growth than
the oysters located at surface or depth between two to three meters
The data suggested that depth dependent growth of oysters found in
this study is in part associated vertical distribution of food organisms
and current velocity. It is believed that vertical and horizontal pattern
of oyster growth, as well as temporal changes in the growth analyzed
in this study could provide valuable data for managing optimal oyster

production in Kamakman bay
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Figure 1. Opyster farming facilities used 1n Kamakman bay. A. Lateral view, B, Plain view, and C, arrangement

of hanging lopes for grow out.
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Figure 2 Location of the study area, Kamakman Bay, Korea
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Figure 3. The location of the twenty strings
collected for investigation of growth by
depth of C. gigas.
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Table 1. Description of gonadal development of C. gigas (Powell et al., 1993).

Developmental Stage

Numerical

Condition of Gonad

Sexually undifferentiated

Early development,

Mid development

Late development

Fully developed
Spawning
Spawned |

Spawned 11

Little or no gonadal tissue visible
Follicles beginning to expanded.

Follicles expanded and beginning to coalesce, no mature
gametes present

Follicles greatly expanded, and coalesced, but considerable
connective tissue rematning, some mature gametes present.

Most gametes mature, little connective tissue  remaining.

Gametes visible in gonoduct.

Reduced number of gametes, some mature gametes  still
remaining, evidence of renewed reproductive activity

Few or no gametes visible' gonadal tissue artrophying.
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Table 2. Shell length (SL) increase in oysters during the course of study, March 1997 and May 1997
(PER=Sampling Month, ST=Sampling Station, DC=Depth Class, AT=Top (0-100 cm),
BM=Middle (100-200 ¢m), CB=Bottom (200-300 cm), N=Number of oyster analyzed,
MEANSIL=Average, STDSL=Standard Deviation, SESL=Standard Error, RNGSL=Range,
MINSL=Minimum value observed, MAXSL=Maximum value observed, - =missing data)

(unit : mm)
PER ST DC N MEANSL 3TDSL SESL RNGSL MINSL MAXSL
9703 1 AT 53 52,21 13.15 1.81 59.00 22.00  81.00
9703 1 BM 38 54.32 11.30 1.83 59.00  40.00  99.00
9703 1 CB 37 48,07 10.38 1.71 56.40  26.00  82.40
9703 2 AT 41 47.42 12.40 1.94 45.00  25.50  70.50
9703 2 BM 26 55,12 9.46 1.86 38.00  41.50  79.50
9703 2 CB 41 47.18 8.18 1.28 32.20 31.00  63.20
9703 3 AT 43 58.52 19.17 2.92 93.80 5.70 99.50
9703 3 BM 44 63,03 14.19 2.14 59.20 29.00 88,20
9703 3 CB 23 58.48 12.92 2.69 45.00  32.50  77.50
9704 1 AT 37 60.11 22.51 3.70 78.50  26.50 105.00
9704 1 BM 46 57.82 15.71 2.32 63.60  30.00  93.80
9704 2 AT 27 53.11 11.58 2.23 47,00  34.00  81.00
9704 2 BM 27 52.33 11.05 2.13 51.50 24.00  75.50
9704 2 CB 7 45.71 9.75 3.69 31.00  30.00  61.00
9704 3 AT 69 59,07 12.84 1.55 59.50 21.00  80.50
9704 3 BM 45 61.04 11.30 1.69 49.80  40.20  90.00
9704 3 CB 38 56.45 12.48 2.02 49.50 35,90  85.40
9705 1 AT 12 53.62 7.984 2.26 23.10  40.20  63.30
9705 1 BM 28 59.73 10.07 1.90 42.10  41.70  83.80
9705 1 CB 23 52.21 8.51 1.78 32,70  38.00  70.70
9705 2 AT 23 53.02 7.68 1.60 32.20 40.00  72.20
9705 2 BM 38 57.83 8.25 1.34 29.00 42.00  71.00
9705 2 CB 7 54.61 6.27 2.37 16.50 47.50  64.00
9705 3 AT 24 49.98 7.12 1.45 28.00  33.50  61.50
9705 3 BM 57 51.55 12,35 1.64 55.50  30.50  86.00
9705 3 cB 32 54,68 13.00 2.30 62.50  13.00  75.50
9706 1 AT 121 15.26 6.15 0.56 28.00 5.20 33.20
9706 1 BM 114 15.17 4.90 0.46 24,50 5.00 29.50
9706 1 CB 18 17.25 5.43 1.28 23.50 8.00 31.50
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Table 2. Continued

PER ST DC N MEANSL STDSL SESL RNGSL MINSL MAXSL
9706 2 AT 87 19.27 6 03 0.65 31.00 9.00 40.00
9706 2 BM 100 19.68 4.99 0.50 22.50 10.00 32.50
9706 2 CB 108 18.69 4.56 0 44 24.70 8.50 33.20
9706 3 AT 73 17.74 4,79 0.56 20.50 8.50 29.00
9706 3 BM 66 17.15 4.15 0.51 21.00 9.20 30.20
9706 3 CB 44 16.35 3.73 0.56 16.00 10.20 26.20
9706 4 AT 18 68.79 10.64 2.51 36.10 51.00 87.10
9707 1 AT 157 30.86 6.52 0.52 30.30 le.10 46.40
9707 1 BM 87 30.55 5,76 0.62 28.90 17.70 46.60
9707 1 CB 45 30.87 5.29 0.79 23.80 20.40 44.20
9707 2 AT 78 36.96 9.15 1.04 47.20 14.80 62.00
9707 2 BM 123 37.21 9.30 0 84 44.50 15.70 60.20
9707 2 CB 8 37.28 7.84 2,77 21.90 26.20 48.10
9707 3 AT 177 27.73 6.32 0.47 34.50 12.00 46.50
9707 3 BM 158 28.05 6.78 0.54 37.70 11.30 4%.00
9707 3 ce 26 30.28 8.52 1.67 34.20 14.80 49.00
9708 1 AT 98 45.67 7.51 0.76 42.80 22.00 64.80
9708 1 BM 62 46.39 8.93 1.13 41.40 25.80 67.20
2708 1 CB 36 43.14 7.65 1.28 31.20 30.80 62.00
92708 3 AT 76 44,45 7.82 0.90 34.90 30.50 65,40
9708 3 BM 69 40.55 5.96 0.72 27.00 28.00 55.00
9708 3 CB 43 35.54 6.65 1.01 34.30 24.50 58.80
9709 1 AT 154 47.96 11.47 0.92 66.00 18.00 84.00
9709 1 BM 111 53.08 8.73 0.83 50.00 34.00 84.00
9709 1 CB 154 44,03 8.03 0.65 42.80 18.00 60.80
9709 2 AT 74 46.25 10.23 1.19 45.70 19.80 65.50
9709 2 BM 81 49.33 10.01 1.11 48,30 27.50 75.80
9709 2 CB 68 50.51 10.51 1.27 51.70 26.50 78.20
9709 3 AT 152 52.64 12.00 0.97 65.80 20.00 85.80
9709 3 BM 145 35.54 §9.22 0.77 44,10 37.20 81.30
9709 3 CB 155 49.23 9.28 0.75 60.60 13.30 73.90
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Table 2. Continued

PER ST DC N MEANSL STDSL SESL RNGSL MINSL MAXSL
9710 1 AT 23 58 59 10.48 2.19 48.30 40.80 89.10
9710 1 BM 23 54.12 11 88 2.48 52 00 36.20 88.20
9710 1 CB 5 47 68 14.78 6.61 36.10 32.00 68.10
9710 2 AT 60 52.01 11.76 1.52 54.20 28.80 83.00
9710 2 BM 47 52.87 12.83 1.87 51.70 27.40 79.10
9710 2 cB 68 56.03 12.57 1.52 48.60 -33.60 §92.20
9710 3 AT 139 54,50 11.14 0.95 62.20 26,10 88.30
9710 3 BM 102 $2.54 11.25 1.11 52.70 24.50 77.20
9710 3 CB 128 52.10 11.41 1.01 64 00 24.00 88.00
9711 1 AT 95 60.85 11.07 1.14 63.20 34.00 97.20
9711 1 BM 95 60.34 11.84 1.21 58.50 31.50 90.00
9711 1 CB 31 55.83 10.41 1.87 41.00 38.50 79.50
9711 2 AT 203 49,58 9.31 0.65 51.90 19.20 71.10
9711 2 BM 127 49.30 10.19 0.90 50.00 28.00 78.00
9711 2 CB 48 46.79 5.38 T 2L 37.00 30.00 67.00
9711 3 AT 116 51.33 12.53 1.16 77,40 23.60 101.00
9711 3 BM 139 52.81 12.66 1.07 77,20 26.20 103.40
9711 3 CB 12 50.38 7.83 2.26 27.30 39.40 66.70
9712 1 AT 77 52.14 12.34 1.41 59.00 26.50 85.50
9712 1 BM 94 57.42 12.10 1.25 53.50 31.50 85.00
9712 1 CB 65 23.96 11.30 1.40 54.80 27.20 82.00
9712 2 AT 165 51.13 8.47 0.66 53.50 34,50 88.00
9712 2 BM 94 57.21 11.78 1.21 51.50 31.50 83.00
9712 2 CB 65 53.96 11.30 1.40 54.80 27.20 82.00
9712 3 AT 134 51.30 11.49 0.99 55.40 23.60 79.00
9712 3 BM 117 50.19 10.02 0.93 49.90 28.50 78.40
9712 3 CB 9 46,99 7.17 2.39 19.00 36.60 55.60
9801 1 AT 26 53,50 B.86 1.74 38.50 34.00 72.50
2801 1 BM 33 51.88 8.23 1.43 33.00 35.50 68.50
9801 2 AT 45 45.51 9.56 1.42 41.40 30.00 71.40
9801 2 BM 63 52.15 13.37 1.68 53,50 28.50 82.00
9801 2 CB 13 48.45 9.83 2.73 28.40 34.10 62.50
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Table 2. Continued

PER ST DC N MEANSL STDSL  SESL RNGSL MINSL MAXSL
9801 3 AT 63 50.47 9.97 1.26 51.50 19.50 71.00
5801 3 BM 60 52.96 9.44 1.22 40.50 31.00 71.50
9801 3 CB 24 51.91 9.63 1.97 34.70 32.50 67.20
9802 2 BM 65 50.53 13.30 1.65 66.90 22.80 89.70
9802 2 CB 12 49.44 10.32 2.98 32.90 33.70 66.60
9802 3 AT 59 53.81 14.15 1.84 59.90 23.10 83.00
9802 3 BM 91 58.78 16.31 1.71 88.70 25.40 114.10
9802 3 CB 85 59.97 16,02 1.74 72.40 28.10 100,50
9803 1 AT 36 50.62 14,31 2,38 65.20 24,00 89.20
9803 1 BM 48 53.36 11.21 1.62 59.00 25.00 84.00
5803 1 CB 50 56.15 11,67 1.65 48.50 34,50 83.00
9803 2 AT 108 55.89 11.26 1.08 65.50 28.00 93.50
9803 2 BM 108 53.94 10.25 0.99 61.50 28.00 89.50
9803 2 CB 72 52.97 10.38 1.22 57.50 24.00 81.50
9803 3 AT 100 58,10 10.89 1.09 50.00 38.00 88.00
9803 3 BM 149 56.55 11.17 0.91 61.20 29.00 90.20
9803 3 CB 154 54.14 9,26 0.75 51.00 35.00 86.00
9804 1 AT 113 60.44 10.22 0.96 50.50 38.50 89.00
9804 1 BM 112 60.61 10.70 1.01 52.00 39.50 91.50
9804 1 CB 106 55.00 9.06 0.88 54.00 35.50 89.50
9804 2 AT 63 68.94 9,26 1.17 51.50 46.50 98.00
9804 2 BM 68 68.56 11.52 1.40 52.50 46.00 98.50
9604 2 CB 34 65.26 10.34 1.77 40.00 45.00 85.00
9804 3 AT 105 61.86 14.38 1.40 73.50 23.50 97.00
2804 3 BM 79 59.19 12,74 1.43 59.50 32.00 91.50
9804 3 CB 54 57. 64 12.19 1.66 53.50 41.50 95.00
9805 2 AT 190 73.33 10,37 0.75 59.80 49.20 109.00
9805 4 AT 76 75.57 11.96 1.37 49.50 53.00 102.50
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Table 3. Seasonal variation of oyster tissue wet weight at Kamakman Bay during the course of study, March 1997
and May 1995 (PER=Sampling Month, ST=Sampling Station, DC=Depth Class, AT=Top (0-100 cm),
BM=Middle (100-200 cm), CB=Bottom (200-300 cm), N=Number of oyster analyzed,
MEANWWT=Average, STDOWWT=Standard Deviation, SEWWT=Standard Error, RNGWWT=Range,
MINWWT=Minimum value observed, MAXWWT=Maximum value observed, - =missing data).

(unit . g)

PER ST DC N MEANWWT STDWWT SEWWT RNGWWT MINWWT MAXWWT
9703 1 AT 53 4.60 2.84 0.39 10.50 0.57 11.07
9703 1 BM 39 4.87 2.40 0,39 11.19 1.54 12.73
9703 1 cB 37 4,72 2.78 0.46 14.47 0.96 15.43
9703 2 AT 0

9703 2 BM 0

9703 2 CB 0

9703 3 AT 0

9703 3 BM 0

9703 3 cB 0

9704 1 AT 34 8.56 5.99 1.03 22.16 1.12 23.28
9704 1 BM 45 8.01 5.26 0.78 17.53 1.53 19.06
9704 2 AT 27 5.18 2.36 0.45 7.89 2.26 10.16
9704 2 BM 27 5.85 2.81 0.54 10.65 2.08 12.72
9704 2 cB 7 4.71 2.57 0.97 7.39 1.72 9,11
9704 3 AT 69 7.76 3.79 0.46 13.17 1.24 14.41
9704 3 BM 43 B.11 3.47 0.53 14.64 1.44 16.07
9704 3 CB 38 7.95 3.31 0.54 12.81 2.03 14.83
9705 1 AT 12 6.69 2.79 0.81 9.15 2.34 11.50
9705 1 BM 28 10.05 3.96 0.75 17.67 3.84 21.50
9705 1 cB 23 6.97 2.67 0.56 9.81 3,22 13.03
9705 2 AT 23 7.48 2.58 0.54 9.62 3.63 13.25
9705 2 BM 38 8.61 3.89 0.63 14 37 3.41 17.78
9705 2 CB 7 9.85 2.83 1.07 7.93 6.89 14.81
9705 3 AT 24 6.84 2.21 0.45 7.87 2.90 10.77
9705 3 BM 57 5.72 2.50 0.33 10.12 2.44 12.56
9705 3 CB 31 6.17 2.41 0.43 7.53 2.36 9.89
9706 1 AT 0

9706 1 BM 0

9706 1 CcB 0
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Table 3. Continued

PER ST DC N MEANWWT STDWWT SEWWT RNGWWT MINWWT MAXWWT
9706 2 AT 0

9706 2 BM 0

9706 2 CB 0

9706 3 AT 0

9706 3 BM 0

9706 3 CB 0

9706 4 AT 18 11 62 5.69 1.34 16.68 5.13 21.81
9707 1 AT 0

9707 1 BM 0

9707 1 CB 1 2.01 0.00 2.01 2.01
9707 2 AT 78 1 55 0.84 0.10 3 24 0.22 3.45
9707 2 BM 123 1.92 0.84 0.08 3.62 0.22 3.84
9707 2 CB 8 1.97 0.98 0.35 2.90 0.57 3.47
9707 3 AT 38 1.18 0.82 0.13 3.13 0.22 3.35
9707 3 BM 0

9707 3 CB 1 2.10 . . 0.00 2.10 2.10
9708 1 AT 92 1,03 0.79 0.08 3.15 0.23 3.38
9708 1 BM 59 1.80 0.84 0.11 3.62 0.30 3.93
9708 1 CB 34 1.72 0.79 0.14 3.14 0.49 3.63
9708 3 AT 19 2.48 0 72 0.17 2.48 1.50 3.99
9708 3 BM 0

9708 3 CB 1 3.13 . . 0.00 3.13 3.13
9709 1 AT 49 2.80 1.18 0.17 6.17 1.16 7.33
9709 1 BM 49 2.67 1.06 0.15 5.42 0.88 6.30
9709 1 CB 50 2.12 0.96 0.14 6.27 1.18 7.44
9709 2 AT 47 3.45 1.75 0 26 7.37 0.97 8.34
9709 2 BM 47 3 62 170 0 25 6.73 1 07 7.80
9709 2 CB 36 375 1.57 0 26 8.45 1 00 9.45
9709 3 AT 129 2.73 1.26 0.11 6.88 0 55 7.43
9709 3 BM 67 2,51 117 0.14 5.20 0.69 5.89
9709 3 CB 57 2.36 0 81 0.11 3.21 1.09 4.30
9710 1 AT 19 5.16 1.77 0 41 6.74 1l 5S¢ 8.31
9710 1 BM 15 4.85 1.65 0.43 5.57 2.49 8.06
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Table 3. Continued

PER ST DC N MEANWWT STDWWT SEWWT RNGWWT MINWWT MAXWWT
9710 1 CB 0

9710 2 AT 49 3.90 2.12 0.30 10.75 0.71 11.4¢
89710 2 BM 39 4.74 2 79 0.45 14.41 0.40 14.81
9710 2 cB 59 5.21 2.48 0.32 9.01 1,28 10.29
9710 3 AT 108 2.79 1.26 0.12 6.54 0.23 6.77
9710 3 BM 74 2.78 1.26 0.15 5.57 0.60 6.17
9710 3 CB 104 2.81 1.29 0.13 7.04 0.50 7.54
9711 1 AT 73 4.37 1.65 0.19 7.55 1.45 8.99
9711 1 BM 71 5.10 1.88 0.22 8.50 1.53 10.03
9711 1 CB 21 4.74 1.70 0.37 7.09 1,96 9.05
9711 2 AT 140 2.08 0.83 0.07 4,58 0.30 4.87
9711 2 BM 74 2.21 0.73 0.09 2.93 0.82 3.74
9711 2 CB ~ 28 2.22 0.76 0.14 3.30 1.01 4.31
9711 3 AT 78 2.92 1.31 0.15 7.72 1.16 8.88
9711 3 BM 95 3.21 1.59 0.16 7.73 0.94 8.68
9711 3 CB 7 2= 5l 1.07 0.40 3.14 1.34 4.49
9712 1 AT 56 4.24 2.27 0.30 9.62 0.70 10,32
9712 1 BM 78 4,43 2.11 0.24 9.83 0.45 10.28
9712 1 CB 45 4.54 1.97 0.29 7.77 0.98 8.75
9712 2 AT 112 2.37 0.95 0.09 3.93 0.83 4.76
9712 2 BM 78 4.45 2.09 0.24 9.83 0.45 10.28
9712 2 CB 44 4.49 1.97 0.30 7.17 0.98 8.75
9712 3 AT 126 2.43 1.32 0.12 6.58 0.29 6.87
9712 3 BM 101 2.60 1.49 0.15 7.56 0.28 7.84
9712 3 CB 8 2.29 0.94 0.33 2.01 1.41 3.42
9801 1 AT 23 6.62 2.57 0.54 9.47 3.14 12.61
9801 1 BM 29 6.40 1.85 0.36 7.46 2.57 10.04
9801 2 AT 14 4.15 1,91 0.51I 6.96 0.61 7.57
9801 2 BM 44 5.14 2.69 0.41 10.68 0.62 11.31
9801 2 CB 9 3.56 2.15 0.72 6.41 0.71 7.12
2801 3 AT 54 4.08 1.63 0.22 7.23 1.36 8.59
9801 3 BM 56 3.98 1.58 0.21 6.44 1.50 7.94
9801 3 CB 24 4 69 2.31 0.47 9,38 1.55 10.92




Table 3. Continued

PER ST DC N MEANWWT STDWWT SEWWT RNGWWT MINWWT MAXWWT
9802 2 AT 22 5 46 2.95 0.63 11.19 0.12 11.31
9802 2 BM 41 6.91 3.62 0.56 15.58 0.69 16.27
9802 2 CB 9 5.33 2.23 0.74 5.99 2.49 8.47
9802 3 AT 47 3.80 1.99 0.29 g.89 0.40 9.29
9802 3 BM 81 4.414 2.38 0.26 11.35 0.46 11.81
9802 3 CB 76 4.08 1.93 0.22 8.67 0.47 9.14
9803 1 AT 20 6.46 2.63 0.59 9.89 1.45 11.33
9803 1 EM 27 6.84 2.30 0.44 8.55 2.92 11,47
2803 1 CB 24 7.66 2.68 0.55 11.4¢6 2.81 14.27
9803 2 AT 95 4.60 2.08 0.21 10.54 0.80 11.33
9803 2 BM 93 4.39 1.85 0.19 10.11 1.08 11.18
9803 2 CB 70 4.86 2.02 0.24 12.00 1.39 13.39
9803 3 AT 96 6.04 2.19 0.22 10.13 1.89 12.03
9803 3 BM 131 5.42 2.27 0.20 12.15 0.68 12,82
9803 3 CB 139 5.15 1.86 0.16 9.24 1.21 10.45
9804 1 AT 108 B.43 2.97 0.29 14.07 2.93 17.00
29804 1 BM 112 9.05 3.05 0.29 16.40 2.36 18.76
9804 1 CB 106 7.66 2.62 0.25 13.07 2.43 15.50
9804 2 AT 54 11.19 3.64 0.49 15.54 3.24 18.79
9804 2 BM 61 10.65 3.57 0.46 17.08 2.76 19.84
9804 2 CB 30 9.88 3.20 0.58 16.31 2.13 18.44
9804 3 AT 101 6.25 2.97 0,30 14.41 1.91 16.32
9804 3 BM 74 6.23 2.44 0.28 11.17 1.77 12.93
9804 3 CB 50 6.79 2.64 0.37 12.47 2.40 14,87
9805 2 AT 136 12.69 3.71 0.32 19.43 4.61 24.05
9805 4 AT 76 13.18 3.29 0.38 14.78 5.96 20.75
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Table 4 Mean shell length (SL) of the oysters collected from one oyster farm by depth categories
(DC) in October, 1997, ST=Sampling Site at the farm, AT=Top (0-100 cm), BM=Middle (100-
200 c¢m), CB=Bottom (200-300 cm), N=Number of oyster analyzed, AVGSL=Average,
STDSL=Standard Deviation, MINSL=Minimum value observed, MAXSL=Maximum value
observed, RNGSL=Range.

(unit : mm)
ST DC N AVGSL STDSL MINSL  MAXSL RNGSL
971001 AT 22 5318 10 05 36 50 71 10 34 60
971001 BM 17 5107 931 3350 66 50 3300
971001 CB 22 43.32 B 03 32 00 67 00 3500
971002 AT 22 45 69 844 34 00 63.20 29 20
971002 BM 26 49 84 1118 36 00 7070 34 70
971002 CB 16 50 46 10,32 3250 61 50 29 00
971003 AT 15 46 29 7 37 34 20 60 00 25 80
971003 BM 16 5013 907 36 20 65 00 28.80
971003 CB 25 43 69 7 56 33 20 59 00 25 80
971004 AT 17 45 21 570 31.50 52 70 2120
971004 BM 10 45 07 8 88 3050 56 40 25 90
971004 CB 16 3871 841 23 50 5110 27 60
971005 AT 23 49 81 10 88 28 20 72.40 44 20
971005 BM 21 50 82 1375 31 20 74 50 43 30
971005 CB 23 19 25 10 96 26 10 77 80 51.40
971006 AT 20 52 07 1301 20 90 71 80 50 90
971006 BM 12 48 63 6 54 3280 55 90 2310
971006 CB 19 41,94 6.47 20 20 53 00 32 80
971007 AT 16 55 26 10 81 29 20 74 00 44 80
971007 BM 16 58 80 10 31 38 00 75 00 37.00
971007 CB 30 53 34 969 29 10 75 60 46 50
971008 AT 20 49 45 737 40 60 70 00 29.40
971008 BM 27 54 55 1518 3210 90 50 58 40
971008 CB 20 45 57 1101 3210 65 00 32 90
971009 AT 19 52 54 12 98 3250 88 50 56 00
971009 BM 20 58 54 12 36 38 50 86 50 48.00
971009 CB 13 46 15 957 27.00 60 20 33.20
971010 AT 32 60 16 10.54 36.00 83 20 17 20
971010 BM 38 56 18 12 89 3120 89 00 57 80
971010 CB 31 5003 987 36 50 77 20 40 70
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Table 4. Continued.

ST DC N AVGSL STDSL MINSL MAXSL RNGSL
971011 AT 21 5146 963 30 00 69 00 39 00
971011 BM 31 61 32 11 94 41 80 9100 149,20
971011 CB 15 1521 6 34 3550 57 20 21,70
971012 AT 19 48 14 8 37 32 50 68 00 35 50
971012 BM 15 5015 10 36 35 00 78 50 13 50
971012 CB 24 50 83 974 34 50 71 00 36 10

AT 19 52 11 931 38 20 7100 35 80
971013 BM 23 5190 380 3500 7150 36 50
971013 CB 30 52 90 8 00 39 00 7500 36 00
971013 AT 22 53 46 803 12 00 74 00 3200

BM 15 53 27 613 45 20 68 50 23 30
971014 CB 22 54 57 632 14 00 67 20 23 20
971014 AT 30 53 04 12 47 36.50 90 50 54 00
971014 BM 15 51 54 1100 12 50 78 00 35 50
971015 CB 31 51 15 10,04 3000 7300 43 00
971015 AT 18 49 52 1376 1200 66 50 54 50
971015 BM 21 5271 1001 33 90 72 50 38.60
971016 CB 17 5l 22 1091 33 00 67 50 3450
971016 AT 16 54 29 970 29 50 68 50 39 00
971016 BM 23 4776 9518 30.90 70 00 3910
971017 CB 21 46 33 676 33 20 63 20 3000
971017 AT 21 53 20 10 60 26 50 77 50 51 00
971017 BM 11 60 16 932 47 10 7180 24 70
971018 AT 21 53 20 10 60 26 50 7750 51 00
971018 BM 11 60 16 932 47 10 71 80 24 70
971018 CB 17 57 04 873 10 50 73 50 33.00
971019 AT 15 47 84 13 43 2450 7590 51 40
971019 BM 12 53 81 8 52 40 90 66 00 2510
971019 cB 17 4511 1021 21 60 63 30 1170
971020 AT 20 56 62 10 10 37 20 78 20 41 00
971020 BM 20 53 o8 12 90 29.00 76 90 47 90
971020 CB 19 58 06 1183 41 00 80 50 39 50
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Table 5. Mean tissue wet weight (SL) of the oysters collected from one oyster farm by depth
categories (DC) in October, 1997 ST=Sampling Site at the farm, AT=Top (0-100 cm),
BM=Middle (100-200 cm), CB=Bottom (200-300 cm), N=Number of oyster analyzed,
AVGTWWT=Average, STDTWWT=Standard Deviation, MINTWWT=Minimum value
observed, MAXTWWT=Maximum value observed, RNGTWWT=Range, =no data available

(umit  gram)

ST DC N AVGTWWT STDTWWT MINTWWT MAXTWWT RNGTWWT
971001 AT 10 122 219 211 959 743
971001 BN 9 334 143 116 601 4 85
971001 CB 1 268 268 268 000
971002 AT 7 389 117 2 60 547 287
971002 BM 10 4 08 151 196 713 517
971002 CB 6 344 143 2 60 633 373
971003 AT 9 205 072 1.14 308 194
971003 BM 7 282 147 115 548 + 33
971003 CB 10 324 089 180 44b 265
971004 AT 7 205 111 045 367 322
971004 BM 8 294 124 098 116 318
971004 CB 9 224 099 088 1564 366
971005 AT 10 428 097 325 608 283
971005 BM 9 373 113 171 168 297
971005 CB 10 369 073 292 492 200
971006 AT 10 402 192 091 726 6 35
971006 BM 8 325 1.24 154 4 82 328
971006 CB 10 194 087 070 383 313
971007 AT 10 4 30 214 130 708 578
971007 BM 10 3.94 135 144 590 1.46
971007 CB 10 527 304 2 64 13 10 10 16
971008 AT 10 324 102 167 192 325
971008 BM 10 533 143 296 762 166
971008 CB 10 340 107 2,29 500 271
971009 AT 8 361 235 199 920 721
971009 BM 10 561 182 276 819 543
971009 CB 8 361 150 174 613 139
971010 AT 10 559 129 121 787 366
971010 BAL 10 389 135 224 737 513
971010 CB 10 350 1.16 181 577 396
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Table 5. Continued.

ST DC N AVGTWWT STDTWWT MINTWWT MAXTWWT RNGTWWT
971011 AT 9 3.53 144 214 6.97 483
971011 BM 10 263 059 138 354 216
971011 CB 10 228 087 125 4.14 289
971012 AT 4 307 081 191 3.76 185
971012 BM 361 151 139 7 48 609
971012 CB 10 324 128 172 5.78 4 06
971013 AT 7 276 108 092 397 305
971013 BM 10 4 47 133 2.63 6 82 419
971013 CB 0
971014 AT 10 365 076 225 463 238
971014 BM 10 338 104 221 516 295
971014 CB 10 359 053 282 467 1856
971015 AT 10 477 092 3.61 648 287
971015 BM 10 341 143 111 6 31 520
971015 CB 10 3 36 1.03 165 4 99 3 34
971016 AT 10 2 84 115 112 170 358
971016 BM 10 442 170 245 7.46 501
971016 CB 10 411 158 177 729 5.52
971017 AT 10 359 149 160 651 491
971017 BM 10 404 178 113 707 594
971017 CB 10 275 1.06 133 170 337
971018 AT 10 3.41 117 195 578 383
971018 BM 5 419 187 250 647 397
971018 CB 10 382 131 2.62 681 4,19
971019 AT 2.63 167 091 5.24 4 33
971019 BM 353 115 259 569 310
971019 CB 3.08 093 212 126 214
971020 AT 10 301 093 193 149 256
971020 BM 10 413 109 294 6 37 343
971020 CB 10 147 117 229 616 387
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Figure 7. Mean tissue wet weight of the oysters by depth categories. Oysters are collected from 20
different sampling sites located at one oyster farm in October, 1957. ATOP= 0 to 100 cm,
BMIDDLE=100 to 200 cm. CBOTTOM=200 to 300 cm from the surface.



Table 6 Mean shell length (SL) of the oysters collected from one oyster farm by depth categories (DC)
in March, 1998. ST=Sampling Site at the farm, AT=Top (0-100 c¢m), BM=Middle (100-200 c¢m),
CB=Bottom (200-300 ¢m), N=Number of oyster analyzed, AVGSL=Average, STDSL=Standard
Deviation, , MINSL=Mmimum value observed, MAXSL=Maximum value observed,
RNGSL=Range

(unit . mm)

ST DC N AVGSL STDSL MINSL MAXSL RNGSL
98033001 AT 12 67 01 16 12 384 85 4 47
98033001 BM 27 61 29 15 28 115 921 506
98033001 CB 10 59 85 6 69 433 69 7 26 4
98033002 AT 27 19 1517 212 B3 2 59
98033002 BM 27 58 76 18 89 307 1009 702
98033002 CB 23 57 B3 13 65 347 90 4 557
98033003 AT 14 53 82 13 68 26 4 79 4 53
98033003 BM 21 63 65 1184 409 85 141
98033003 CB 27 60 44 18 13 307 107 4 767
98033004 AT 26 61 68 14 28 316 94 1 625
98033004 BM 29 59 84 1174 35 B3 8 188
98033004 CB 30 64 69 1352 47 2 104 5 57 3
98033005 AT 34 1302 13 77 18 81 63
98033005 BM 22 60 5 154 312 95 2 64
98033005 CB 23 5208 11 88 312 74 2 43
98033006 AT 22 6012 14 09 345 97 62.5
98033006 BM 35 67.97 13.15 44,5 91 1656
98033006 CB 29 56.56 11.7 31.5 81.5 50
98033007 AT 34 65 41 1075 41 83 12
98033007 BM 28 60.23 1395 332 855 523
98033007 CB 22 52 86 101 30 74 44
98033008 AT 36 74 68 8395 396 560 2 520 7
98033008 BM 24 63 94 1101 17 2 84 368
98033008 CB 22 58 68 14 26 3356 205 57
98033009 AT 35 61 14 16 43 30 927 627
98033009 BM 31 66 26 2009 293 104 5 752
98033009 CB 14 15 39 1155 285 63 345
98033010 AT 34 8106 117 27 365 741 704 5
98033010 BMN 23 6271 19 08 28 102 3 713
98033010 CB 22 56 66 13 66 27 3 793 a2




Table 6. Continued.

ST DC N  AVGSL  STDSL  MINSL  MAXSL _ RNGSL
98033011 AT 31 58 65 16 36 25.8 972 714
98033011 BM 34 46 93 16 13 24 87 63
98033011 CB 38 52 22 17 21 21 90 69
98033012 AT 31 51 16 81 135 775 64
98033012 BM 16 10 62 15 56 18 2 77 588
98033012 CB 6 411 14 71 24 61.8 378
98033013 AT 13 56 82 8 65 42 705 28 5
98033013 BM 33 52 83 127 19 914 724
98033013 CB 31 1854 12 43 215 745 53
98033014 AT 34 53 49 14 23 246 792 546
98033014 BM 36 54 38 15 35 205 816 611
98033014 CB 36 5117 10 87 301 727 126
98033015 AT 34 57 96 16 2 28 5 873 58 8
98033015 BM 35 67 61 2133 26 1 105 789
98033015 CB 37 161 1169 232 711 479
98033016 AT 18 56 86 169 319 791 472
98033016 BM 33 59 23 1374 282 89 608
98033016 cB 16 48 67 15 61 29.1 79.2 50 1
98033017 AT 32 44 58 12 79 216 69.3 47.7
98033017 BM 23 42 98 8 02 261 599 338
98033017 CB 32 36 58 8 48 225 61 385
98033018 AT 28 4231 11 44 258 757 199
98033018 BM 21 196 10 22 31z 68.3 37.1
98033018 CB 28 48 68 89 34.1 655 314
98033019 AT 13 4709 105 26 2 599 337
98033019 BM 14 15 97 72 335 59 6 26 1
98033019 CB 28 4194 11 65 202 66 158
98033020 AT 18 55 77 10 84 327 717 39
98033020 BM 30 1338 1278 247 66 113
98033020 CB 20 40 74 12 01 2 616 59 6
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Figure 8. Mean shell length of the oysters by depth categories. Oysters are collected from 20
different sampling sites located at one oyster farm in March, 1998. ATOP= 0 to 100 cm,
BMIDDLE=100 to 200 em. CBOTTOM=200 to 300 cmm from the surface.



Table 7. Mean tissue wet weight (SL) of the oysters collected from one oyster farm by depth categories
(DC) m March, 1998 ST=Sampling Site at the farm, AT=Top (0-100 ¢cm), BM=Middle (100-200
cm), CB=Bottom (200-300 cm), N=Number of oyster analyzed, AVGTWWT=Average,
STDTWWT=Standard Deviation, MINTWWT=Minimum value observed, MAXTWWT=Maximum
value observed, RNGTWWT=Range, .=no data available

(unit . gram)

ST DC N AVGWWT STDWWT MINWWT MAXWWT RNGWWT
98033001 AT 10 10,25 302 543 14 87 941
98033001 BM 10 9 84 254 712 14 94 782
98033001 CB 10 8.05 289 211 12 92 10 81
58033002 AT 11 681 237 397 12 26 829
98033002 BM 11 771 353 2562 1333 10 82
98033002 CB 11 7.90 327 184 14 43 12 60
98033003 AT 9 479 205 155 747 b 91
98033003 BM 11 871 229 413 12 50 8 37
58033003 CB 10 973 4 25 4.06 17 16 1310
98033004 AT 11 B 48 227 573 1175 6 02
98033004 BM 11 771 206 505 12 08 7 03
98033004 CB 10 7.06 154 482 1007 5.24
98033005 AT 11 802 162 403 935 533
98033005 BM 11 9.69 332 550 17 31 11 81
98033005 CB 11 8.95 231 544 1363 818
98033006 AT 11 831 310 461 1382 920
98033006 BM 11 776 247 406 1167 761
98033006 CB 10 775 248 3.15 11156 800
98033007 AT 12 8 00 184 4.31 10 97 6.66
98033007 BM 11 8.09 229 4 07 1203 796
98033007 CB 11 724 218 3 68 1083 716
98033008 AT 11 628 152 120 8 87 4 66
98033008 BM 11 6.94 207 3148 10 30 6 83
98033008 CB 11 8.85 313 171 16 19 11 48
58033009 AT 11 973 399 3 63 14 81 1118
58033009 BN 10 928 319 4 85 14 54 969
98033009 CB 7 5.74 236 1.61 9.23 7.62
98033010 AT 11 8.83 276 427 1270 8.43
98033010 BN 11 1008 385 186 17 42 12 56
98033010 cB 11 6 83 108 551 8.71 319
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Table 7. Continued.

ST DC N AVGWWT STDWWT MINWWT MAXWWT RNGWWT
98033011 AT 11 914 221 522 12 62 739
98033011 BM 11 712 230 136 11 88 752
98033011 CB 11 728 180 344 998 6.54
98033012 AT 10 661 204 283 946 6 62
98033012 BM 5 2 56 064 191 3.29 138
98033012 CB 2 377 061 334 421 087
98033013 AT 10 740 217 374 1110 7.35
98033013 BM 10 745 412 212 1540 1328
98033013 CB 0
98033014 AT 10 977 332 631 1491 8 60
98033014 BM 10 8 38 365 280 14 50 11 70
98033014 CB 10 814 283 4 85 12 49 765
98033015 AT 10 9 86 196 714 13 36 623
98033015 BM 10 1041 270 722 14 84 7.61
98033015 CB 9 4.62 2,23 1.36 803 6 67
98033016 AT 10 8 85 331 352 1394 10 42
98033016 BM 11 9.77 3.02 524 14 07 8 84
98033016 CB 10 721 379 276 15 27 12,52
98033017 AT 11 597 093 512 777 265
98033017 BM 11 615 2.13 392 1057 6.65
98033017 cB 11 476 2.30 303 1135 8.32
98033018 AT 11 513 2.01 2.62 9,72 710
98033018 BM 11 6.39 1.58 380 9.79 5.99
98033018 CB 10 644 1.83 4.34 10 43 6.09
98033019 AT 11 5.60 212 213 809 596
98033019 BM 11 5419 181 302 829 527
98033019 CB 11 6 87 224 352 12 41 8 89
98033020 AT 11 748 216 5,26 13.09 783
98033020 BM 11 696 224 3 80 10 49 6 69
98033020 CB 11 5156 147 329 8 36 507
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Table 8 Seasonal variation of gonadal somatic index (GSI) of the oysters, Crassostrea gigas at
Kamakman Bay (Gonadal somatic index varies from 0, resting stage to 8, absorbing stage). PER=
sampling month, N=number of oyster analyzed, MEANGSI=average, STDGSI=standard deviation,
SEGSI=standard error, RNGGSI=range, MINGSI=minimum value observed, MAXGSI=maxumum

value observed

PER NUMBER AVGGSI STDGSI SEGSI  RNGGSI MINGST MAXGSI

9704 18 3.28 0 67 0.16 2 2 4
9705 21 6.05 0 50 0.11 2 5 7
9706 18 6.39 0.61 0.14 2 5 7
8707 7 6.57 0 53 0 20 1 6 7
9708 24 6.58 0.58 0.12 2 6 8
9709 22 777 0.43 0.09 1 7 8
9710 23 1.70 2,03 0 42 7 1 8
9711 22 1.00 0.00 0.00 0 1 1
9712 35 1) 409 0.28 0 05 1 1 2
9801 28 . 27 0.42 0.08 1 1 2
9802 65 1 89 0.44 0.05 2 1 3
9803 26 2.62 0.57 0 11 2 1 3
9804 62 3.39 0 80 0.10 3 2 5
9805 52 5.77 0 B8 0.12 4 4 8
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