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ABSTRACT

Water temperature during the culturing period was
10.4-25.5C and there was a little difference between
rearing sites. Salinity (25.00-31.17 psu) and DO (over
6.13 mg/l) showed reasonable condition for the growth
of bay scallop. Concentrations of chiorophyll-a were
ranged 1.69-7.40 pg/l, and they fluctuated monthly in
the every sampling site. During the growing period
from June to October, dominant phytoplankton species
were Ceratium sp. in Nammeon and Hoejin,
Chaetoceros sp. in Dolsan. Density of phytoplankion
was high in July, August and October, but it was low in
September and November.

When young bay scallops were cultured for 185 days
in Nammyeon, Hoejin and Dolsan, shell heights were
grown for 0.19 mm/day, 0.18 mm/day and 0.16
mm/day, respectively, and total weights were
increased 0.16 g/day, 0.16 g/day and 0.13 g/day,
respectively. Daily growth rates of shell height were
0.606%, 0.581% and 0.549%, and daily growth rates
of total weight were 1.972%, 1.857% and 1.746%,
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respectively. Maximum predicted values of shell height
calculated by von Bertalanffy growth model were 52.62
mm, 5§1.74 mm and 48.91 mm, respectively. Survival
rate was the highest in Nammyeon (87.0%), but the
rates in Hoejin and Dolsan sharply decreased after
November.
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Fig. 1. Map showing rearing sites of bay scallop.
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Table 1. Monthly variations of phytoplankton composition in Nammyeon area.

Number of cells/ml of sea water in

Species June July August September October Total Ratio (%)
Ceratium sp. 238 32 12 0 40 322 35.25
Chaetoceros sp. 0 12 0 0 36 48 5.2
Chroococcus sp. 0 0 20 0 20 2.2
Coscinodiscus sp. 40 0 0 0 40 4.4
Distephanus sp. 0 0 0 8 8 0.9
Epiplocyloides sp. 0 0 0 24 0 24 2.6
Navicula sp. 0 0 0 40 40 4.4
Nitzschia sp. 16 0 0 0 36 52 5.7
Pseudonitzschia sp. 0 32 0 32 55 119 .13.0
Staurastrum sp. 0 8 0 0 0 8 0.9
Thalassionema sp. 0 0 0 16 16 1.8
Thalassiosira sp. 4 28 0 71 40 143 15.9
Triparma sp. 0 0 0 24 0 24 2.6
Others 20 12 16 4 0 52 5.7
Total 318 124 48 163 263 916 100.0
[
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Fig. 2. Monthly variation of water temperature at rearing
sites of Argopecten irradians.

e 240 (Fig. 2).

AN B4 EF 55 25.00-33.17 psus ¥H g8
5o W3S AR, 643 11494 82 =4 Yepda,
719] 8ol G¥o] 71 vk} Zﬁém] et o] d¥Hs}
& B4tk (Fig. 3). £~: 2% HA 6.13 mgl olAe
E A Y ARA k3 AHE X9oY (Fig 4),
chlorophyll-a+= 1.69-7.40 pglE Abdo s Jwsjoe]
tE g wjEte ik xtoy 1 xlelE AA 9kt
(Fig. 5).
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Fig. 3. Monthly variations of salinity at rearing sites of
Argopecten irradians.

phytoplankton % Sl 23-80] 10% o) $& ¥
w,  JuedE  Ceratium sp. 35.2%, TR
Thalassiosira sp. 15.9%, Pseudonizschia sp.7} 13.0% %
I (Table 1), 3lAeM=  Ceratium sp.7} 25.5%,
Chaetoceros sp.”} 19.4% %27 (Table 2), BAAE 7F

259 Chaetoceros sp.”} 40.4%, Ceratium sp.7} 10.22%
2 Jelsit} (Table 3). Phytoplanktond] WEe sigEe
Mo 747 84 #2F B ¥ HAH2E oA}
7} 1090l oA g HESEATh ) 114900 §43]) Fashe
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Table 2. Monthly variations of phytoplankton composition in Hoejin area.

Number of cells/ml of sea water in

Species June July August September October Total Ratio (%)
Ceratium sp. 8 16 202 20 4 250 25.5
Chaetoceros sp. 8 79 20 12 71 190 19.4
Dictyocha sp. 0 20 0 0 0 20 2.0
Distephanus sp. 0 8 0 0 0 8 0.8
FEucampia sp. 0 79 0 0 8 87 8.9
Gonium sp. 0 0 0 4 0 0.4
Hemiaulus sp. 0 8 0 0 0 0.8
Navicula sp. 0 0 8 0 40 438 4.9
Nitzschia sp. 0 0 0 0 40 40 4.1
Planktoniella sp. 4 0 0 0 4 0.4
Sphaerocystis sp. 0 0 20 4 24 2.4
Thalassionema sp. 0 12 0 0 12 1.2
Thalassiosira sp. 4 20 24 8 24 80 8.2
Tintinnopsis sp. 4 0 0 0 0 4 0.4
Others 17 40 32 39 75 203 20.7

Total 45 282 306 387 262 982 100.0

Table 3. Monthly variations of phytoplankion composition in Dolsan area.

Number of cells/ml of sea water in

Species June July August  September October Total Ratio (%)x

Actinastrum sp. 0 0 16 0 0 16 1.7
Ceratium sp. 51 12 28 4 0 95 10.2
Chaetoceros sp. 8 123 110 40 95 376 40.4
Eucampra sp. 0 12 0 0 20 32 3.4
Gonatozygon sp. 4 0 16 0 0 20 2.2
Melrosira sp. 0 20 28 0 0 48 5.2
Navicula sp. 0 0 0 0 28 28 3.0
Nitzschia sp. 8 0 0 28 28 64 6.9
Parundelia sp. 0 0 0 16 1.7
Sphaerocystis sp. 0 12 0 0 12 1.3
Thalassiosira sp. 8 0 0 i2 12 32 3.4
Tintinnopsis sp. 0 16 0 0 16 1.7
Others 32 20 59 28 39 175 18.8
Total 111 199 273 120 227 930 100.0

Ak 2} Zro] dwlo M 34.26 mm Al FF Zu: 50.85

mm, 3R AL 33.26 mm A3 HF it 50.64

2. 3949 4% mm, EARINE 30.29 mmrt RSt Fi I 4749

a4, F4k 3 el HE AL 1650-17.88 mm MY mmz wol, e AT 4 FAAF gRod B4
7helnle) xS cfabe g 18547 43tk st A, Table 4 = A (p € 0.05) 7} Q4o (Table 4 and Fig. 6).
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Fig. 4. Monthly variations of DO at rearing sites of
Argopecten irradians.
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Fig. 6. Monthly variations of shell height of Argopecten
irradians at rearing sites.
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Fig. 5. Monthly variations of chlorophyli-a at rearing sites of
Argopecten irradians.

Fig. 7. Monthly variations of total shell
Argopecten irradians at rearing sites.

weight of

Table 4. Monthly variations of shell height of Argopecten irradians in rearing sites. (unit: mmy)

Sites June July August

September

Qctober November December

17.38 £ 0.17" 35.02 £ 0.37" 45.75 £

17.20 + 0.35" 34.13

Hoejin

Dolsan

5.40" 49.35 £ 0.40" 50.45 + 0.53" 50.72 £

47.60 + 0.66" 48.02

+ + 0.35" 46.41 + 1.16* +
Nammyeon 16.59 + 0.99” 31.70 + 1.01" 43.75 + 0.81" 48.81 * 4.24" 50.03 % 3.82" 50.53

0.68" 50.64 = 1.21%

0.33" 48.39 £ 0.81" 47.49 + 0.62*
+ 3.00" 50.85 + 2.71"

Values (mean * s.d.) in the same column not sharing a common superscript are significantly different (p < 0.05).
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Table 5. Daily growth rates of shell height of Argopecten irradians at rearing sites. (unit: %)

Sites July August September October November  December Mean
Hoejin 2.436 0.862 0.216 0.085 0.014 0.000 0.581
Dolsan 2.363 0.991 0.072 0.034 0.021 0.000 0.549
Nammyeon 2.233 1.039 0.313 0.095 0.027 0.023 0.606

Table 6. Monthly variations of total shell weight of Argopecten irradians in rearing sites. (unit: mm)

Sites June July August

September

October November December

Hoejin
Dolsan
Nammyeon

1.00  0.05% 8.17 = 0.05* 16.97 + 4.00% 25.46 + 0.14* 31.64 + 0.22* 32.31 + 1.05" 31.05 * 2.04°
0.96 + 0.06* 7.10 + 0.00° 19.50 + 0.30° 23.35 + 0.57" 23.46 + 0.06" 24.02 + 1.92" 24.26 + 1.05"
0.81 + 0.04* 6.29 £ 0.54" 16.89 + 1.66* 25.14 + 6.44" 29.07 + 6.02* 30.54 + 5.95° 31.13 £ 5.64°

By T BZE HAelA AT AT AAEo] oA
E 29 & Zhasle 1143} 1299 0.059% ©)3FE Vel
Aol AA Bx AXEE 2RE Bk 4] F¢ 432
o} AAAE] Yol Boho), AFHLE 23]8 94 ¥4
el Zhuel Ao AAAZ[l Atel7} yest

3. von Bertalanffy growth curve

g sjgkrteinle) A wletslaial von Bertalanfly
growth curve® o434 Aol digt &3 SAE £
Aeigit}y. 1 A%E 4329 (Table 8 and 9), dolA
N4 (L) 52.62 mmE FH=en, 444 (k)
0.62% Jepyich 3719 A9 HdiZhae 51.74 mm, 4R
£ 0.77, B4R HoiZ 48.91 mm, A3ATE 0.88%
FA=o] daelA 2zt g 2A AR = e Ao
Yepith (Fig. 8).

e oo
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ek g AEEE Aol 7MY £91 dHAME 1197t
A 91.0%9 &L LS Boy, 1249 42t adld
87.0%2] AEES ¥, A 79717 98.0%°]434
AZ&S Rgony 849 79.0%% 723 3 wjd o7k 7
23l 1290% 65.0%2] AEES Bgon, SAAE 9
U717 88.0%2 BEES Bgoy, 1 ¥ A Fasio 11

i &t

subrlefulE AS3 37 Y (37, EAL dH) o skt
7R FolA 7l AR BEd 9L WAE F8849
(Andi, 1993) A &, 4%, Ho|AE 5L AP ©
FolA 22 AA 104TellA 23 255T7HA] H3sigls
d, €4 sitige] AL side]l Aglel 7-9¥
(21.1-25.5C) ol 7P $%2, 10-114 (14.5-19.77) =
AArel AR Azstgon 124 (11.6 £ 0.99C) o= A%
o] A9 A= 27 HurleH] HAE positivedt
ABBRAE Byoh elgg £ siERi AR
positive¥t @A)+ Rhodes and Widman (1980) <} 327}
]9} 547 4% (Oh and Jung, 1999) A= v]=g 2
#E Bagh vl glok 7 gl 2 2 Aol7) flof s
A7 ol ol o3t e T ¥l ook

kA o 2 sl B gio)] AAss Fold AR o
otel] AAlsle s7kelu]= 20 psuclA 2047 mkoll Ak 3
A3k} (Son, 1997). ool wlsle] sgbrlelrlE 15 psuo)
A EEet xEAZ] BAY] 80% ol AETIHYn
(Mercaldo and Rhodes, 1982), +&°] 10T% o F<oA
4847 AEo| sbsd BIAA FoF (Castagna and
Chanley, 1973; Duggan, 1975), B3 9£2 21-33 psu
B2 =g} (YSFRI, 1991). 2 475 3% 34 899
82 2500-31.17 psud 44, JgE2 GE3 A4

o= 62.0%, 1290 41.0%9 F2 P28L Bk Atelell= dAZ ARTAIE RolA) ko, A7t F A
Table 7. Daily growth rates of total shell weight of Argopecten irradians at rearing sites. (unit: %)
Sites July August September October November  December Mean
Hoejin 7.260 2.315 1.199 0.835 0.056 0.000 1.857
Dolsan 6.903 1.090 2.436 0.019 0.059 0.042 1.746
Nammyeon 7.061 3.186 1.096 0.582 0.136 0.076 1.972
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Ceratium sp.”} 35.2%, 3 ANDL Ceratium sp.7} 25.5%
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3l Chaetoceros sp.7} 40. 4%E 5L 284S x99k °]-‘2}
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< 17%2 W9 Wobr HExFo) 2345480 B2 Aoz
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Table 8. The line of the best fit of the Ford-Walford plots for
calculating the von Bertalanffy parameters at
rearing sites.

Sites Equation r
Hoejin SHi+1 = 27.85 + 0.4617SH, 0.9746
Dolsan SHi+1r = 28.62 + 0.4149SH, 0.8857
Nammyeon SH.«; = 24.24 + 0.5393SH, 0.9634

Table 9. The von Bertalanffy parameters for shell height of
Argopecten irradians grown at rearing sites.

Sites she K to
Hoejin 51.74 0.7728 -0.1799
Dolsan 48.91 0.8797 ~0.7669
Nammyeon 52.62 0.6175 —0.1233

e AREgE Ax, Jdasgels 7-}13] AR 749
0.52-0.61 mm/day® 7} o] A4 3 A& 723} 8
4 0.35-0.40 mm/day°]3l3, 9€ o]FoE 0.05 mm/day
o]3}e] ke AARS »do}, o]g ARL w2+ Connecticut2]
Poquonock river?| #gt7lg]u]= 7-11€)= wj€ 10 mm
A ARE S 1249l ARl AREAYE Bn
(Tettelbach, 1986) % 849 2624 99 30U7kA] sjuir}
2jul AL 0.37 mm/day °lgltls 2T (Smith and
Tettelbach, 1996) 7} St} E FelA sjubrlu|E o
T4 43719 0.4-0.6 mm/day® AAsH= 27 (Yellow
Sea Fisheries Research Institute, 1991) ¢ 8]l & o

S{Nl (—)

¥ 8L L3I
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o i e v
0 1 2 30 40 5% 6 7 & 0 10 20 30 4 50 6 70 8

SH,,; (mm)

0 10 20 30 40 0 60 770 %
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Fig. 8. Walford plots to estimate parameters for the von
Bertalanffy growth equation of Argopecten irradians
at rearing sites.
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Fig. 9. Survival rate of Argopecten irradians at rearing sites.
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A 47F 10994 9l 49 Ao] =A A Hope B
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o] 59| ofAo A o)o} T HAl FAfo] A LAY gl
o] siatel dAw A7 B84 o AoE Agsd.

FO

oF
=

L ey} deleke] dd, 317 W E4ke] 37 s GelA siirt
Zhelu)e] A7 B 482 10.4-25.5CE g fato]
= 3z oston) HEL 2500-31.17 psu, £F4AE FHA
6.13 mgl olAtew aubrlee] A AP WALt
Chlorophyll-a® 1.69-7.40 pgl% & ¥5E 59l A7]%
alolc). 6-8Y futzlEn] 4379 phytoplankton -F4%5-2
Ao 9w dHoME BEEFQ Ceratium sp.”t
35.2%, 3 AN Ceratium sp.7} 25.5% E83tg o, A4
7o) ok Bl e 3279 Chaetoceros sp.7t 40.4%
2 SAsicl E¢aEY WUs: dgAFoR 8-99q £
7, 1099 w3k

suirleule) AHS e 18547k A5E A
2= 9 0.19 mm/day, 3% 0.18 mm/day, &4+ 0.16
mm/day$la, AFFE @ 0.16 g/day, 3% 0.16 g/day,
E4F 0.13 g/idaydleh. 2] d7HREL Wl 0.606%,
37 0.581%, E4F 0.549% % 3, AFeke] AR GEL
oAl 1.972%, 3lAlelXE 1.857%, E4NAE 1.746% 5
t}, von Bertalanffy 4732 del o3 o}zl zhe] vy o
A7 ZH2 52,62 mm (d9), 51.74 mm (3A), 48.91
mm (E4h gt A2 dio] 87.0%% 7H 9kon, 3

A9 e 114 ol Feksic
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