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A comparative study on the effect of rearing depths at 2 (surface) and 5 (bottom) m on growth of
the scallop was undertaken in Nam-myeon coastal area during June to December, 1997. There were very
little difference in the levels of temperature (12.2~24.5T), salinity (27.3~33.1 %) and dissolved oxygen
(> 7.05 mg/l) at a given month. But the chlorophyll level fluctuated between 1.2 and 11.0 pg/l at the
surface but below 2 yg/l at the bottom. Highest phytoplankton density occurred in August and Ceratium
dominated it during the period from June to October.

Mean growth of the bay scallop at surface and bottom for the six months rearing period was as
follows; 0.19 and 0.16 mm/day for shell height, and 0.16 and 0.12 g/day for total weight. Maximum
predicted values of shell height calculated by von Bertalanffy growth model were 52.62 mm for the
surface and 46.73 mm for the bottom reared scallop. Survival of the scallop was higher (80 %) for the surface

group than that at the bottom (60%).

Key words: Bay scallop, Argopecten irradians, Rearing depths, Growth, Survival

A E

u|= wlx]sinke] AAAQ) sekrteln] (Argopecten irra-
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Fig. 1. Map showing the rearing site of Argopecten irra-
dians.
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of sleu]sloll A Alsldh.
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WY 13] 7, 7, 2 E, A% L AEEe 2 4
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oY 28] ZAvtel FFGoR EASOm, FHE A
£3} Ahelulel 9249 RAAE AA § AsBelE 1Y
28] YAZAA Gaste] At
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5;]

w1 24 AR E o] &oto] 7t 8l AT A
tA4lak (Absolute growth)# U7HA#HE (DGR; Daily
growth rate)& EAsigion, AR U AUEREL

olzl|e} o] 3}t (Ricker, 1975).
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Fig. 2. The facility for suspension culture of A. irra-

dians.
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Swe: AIFFEA HIFZI, S AIRMNAA B2,
Swa: AlFEA BFRAZE, Sw: AN BERFF,

T: 5L

YRS = 100X (In LrIn Ly)/T 2 100X (In Woln Wi) / T
3714,

Lot A EFEA] B4, Li: AEMNRA] HF25,

Wa: AR F8A FIFAFE Wi ARMNA FEAFE,

T: 454

von Bertalanffy curve

AP R (non-liner)ol] 2J3F X|7ke] Ztol] w2 Y
W Zkare] Aa-g setslr] $lsked von Bertalanffy o] 4
A& FEslgich w3 o] #4 HulZal (L.)E Walford
BAEE olgsto] FAsq

von Bertalanffy equation
i = Lo (1-e/k(t-t5))

0:17]/(11 lt = 1’}01 ttq]‘g] Z}-:]l/
L. = Huiza,
t =7} 0 Yule olEd U,
K = AAAS(Growth coefficient).
SAIAE

B AT BE AR SAAEs HIEXG £
THAE AdsRen, 24 AEEe] F94 (P <0.05)
& Student’s t-testZ 7 A3} )

2 I

L 3o

6~1297HA A{717 T Y4 23] H&3 HSAF L
Table 13 7t} 22 122~245CE FH 522 84
FZ|A] 245T Qa, AT 129 AZo4 122T
Ak 5 HIFFES 74 2me TFAET 720l
19.94+43CE A 5 me} AR 2 19.314.0Tol|
ulsto] 4-& Aol =A) gkskek.

AE-2 27.32~33.10 % AR, 697} 11dof] F&
o] EXI, $7I% 8ol TF FEZ 27N %E M
o} APl odgke] HE-Hzket Xt

SEALE F - AF tho] HA 705 ng/L o] Feg
gy ASH ol igsle ¥ deE ook

Chlorophyll-ax 1.23~11.05 zg/L WA}t £EA4
T 1.69~740 pg/LE 89| 71 =31 1190 714 &+
gtet. olol wjslod AFAPFE 1.23~11.05 pg/LE 104
off 74 E31 118 el] 7h4 U9kE Ek ofye} 11 o] 2 7]
TlE EFEG A el

sntzielul o] AAe] A&H 6~10Y0l HEERIE
F8go] 10% o144 +HEFE AHKEH, Ceratium sp.
35.2%, W=7 Thalassiosira sp. 15.6%, Pseudonitzschia
sp.7} 13.0% 2 Ceratium sp.7} 5} c} (Table 2).

E33Ee] 45EE 6Y0l %ot E7i]) 84
1A goliehrh 0] shzehe 1040 b FolAE
73S Bt

G400 e 4%

7k AR, AdEA o dRE v
aiutrlenl ] X9 (P4 1659~16.69 mn)E 2 me}

Table 1. Monthly variations of water quality at rearing depths of A. irradians

Item Rearing Months

depth June Jul Aug. Sep. Oct. Nov. Dec.
y g p
Water Surface 219 223 229 24.5 194 16.0 126
temp. () Bottom 20.4 211 218 242 19.7 16.0 122
Surface 8.01 8.01 7.84 7.05 7.89 7.83 9.68
DO (mg/1) Bottom 8.24 7.96 7.52 7.05 7.91 7.80 9.29
H Surface 8.12 7.89 8.00 8.01 8.05 8.02 8.00
P Bottom 8.09 7.98 8.07 8.03 7.98 8.00 8.00
Salinity (%) Surface 33.10 31.02 27.32 3152 32.10 33.04 32.82
Yy e Bottom 33.00 3142 28.30 3112 3222 33.05 33.00
Surface 587 2.87 7.40 3.49 5.16 1.69 243
hil-

Chl-a (ue/L) Bottom 453 1.38 244 1.92 11.05 1.23 1.89

Surface is 2 m and Bottom is 5 m from surface.
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Table 2. Monthly changes in phytoplankton species
composition (cells/ml)

. Month 6 7 8 9 10 Total Dominant
Species (%)
Ceratium sp. 238 32 12 0 40 322 352
Chaetoceros sp. 0 12 0 0 36 48 5.2
Chroococcus sp. 0O 0 20 0O 0 20 22
Coscinodiscus sp. 40 0 0 O 0 40 44
Distephanus sp. 0O 0 0 8 0 8 0.9
Epiplocyloides sp. 0 0 0 24 0 24 26
Navicula sp. 0 0 0 0 40 40 44
Nitzschia sp. 16 0 0 0 36 52 5.7
Pseudonitzschia sp. (g 32 0 32 55 119 13.0
Staurastrum sp. 0 8 0 0o 0 8 0.9
Thalassionema sp. 0O 0 0 0 16 16 17
Thalassiosira sp. 4 28 0 71 40 143 156
Triparma sp. 0 0 0 24 0 24 26
Others 20 12 16 4 0 5 57
Total 318 124 48 163 263 916 100

5m 3ol Faletel A%e AW, FF Zzel W3t
Fig. 33} 7t}

A7\ F 2] 7 Y AREEA HEdae &
SAIET7E 247 34.26 m, 50.85 mel R AFAHA =
29.37 mm, 46.06 2 AdAFskic). o, 94 zhxo) Wit
£ 24 6Y9RE 8U7A 53 AFAETY Ko
7} gllert (P> 0.05), 9493 E] 1297AE 44 zt3
o §oRE B3tk (P 0.05).

Zk3o] AUAAL FZAETE} 019 m - d? o],
AZAGTFE 016 mn - d” o]ch. Y Zme) PAg B
™, Table 37} Zo] &, AF B5 7ol Ztart 71 ol
AR ¥, 89 5E Zasigen, 119 ¥ 1246l 0.01
mn - dolat2 Ztmel AAe] AASHE A HArh

Zk5e] AAAAES EFAIET7E 0.606% oI, A
FAETFE 0549% o|Qlch o] & YHE ¥, E, A F4]
P 25 790l A7HA-Eo] 7H whel FUksE ¥ 8Y

e
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Fig. 3. Monthly changes in shell height of A. irradians
at different rearing depths.

ol ¥ Zrasldch. AFAETE 9ol Aol A F
10935} 1196l 0.027~0.029% 3 <kzke] AA-2 Kol &
k] Aol A= et (Table 3).

gH, AFAAA siutrtelnl o] HFAFFEE BFA
77} 0.81£0.04 g o] YT AZA P 0.86+0.14 g o],
el A7 F HEAFEY] 4 W3k Fig 49 3t

AE77E 5% 9 ASTEA FIAFTHFE 13
A7t 7247 30.32 g 9 3113 g, AFAYTLE 235 ¢
gl 2321 go @ FFAEF7E AFAIP T vlal =il =
L 7k By (P <0.05).
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Fig. 4. Monthly changes in total shell weight of A.
irradians at different rearing depths.

Table 3. Monthly changes in shell height of A. irradians at different rearing depths (unit : mm; mm - d”; %)

Depth Item June July Aug. Sep. Oct. Nov. Dec.
Growth 16.590.99 31.70+1.01 43.75+0.81 48.81+4.24" 50.03£3.82" 50.53+3.00 50.85+£2.71
Surface (2 m) Absolute growth 052 0.39 0.14 0.05 0.01 0.01
DGR 2233 1.039 0.313 0.095 0.027 0.023
Growth 16.6910.93 32.27+0.93 44.46+0.74 44374022 4557+0.76 46.0610.54 46.06+0.62
Bottom (5 m) Absolute growth 0.54 0.39 0.00 0.05 0.01 0.00
DGR 2273 1.034 0.000 0.102 0.029 0.000

*Significant differences in growth rates at P =0.05 level

_64_



sArtelule) Fgsalel BE 43

g, e FHFAFeEe v E Bl Zhaio AL-9) Table 5. The von Bertalanffy parameters for shell height

7o) 6UEE 8UMA E=3 A=APFe] Sxt of A. irradians at different rearing depths

st 0.05), 9L FE| 1287 = E5 A9 74 A Slslizsce 5521?:2 0.6?75 -O.;;33

SARTER Fob FAEE FARE Bolek (P 0.05). Bottom 4673 0.8578 -0.3483
AFZe] AR ESAHT7H 016 g - d* elgla, Surface is 2 m and Bottom is 5 m from surface.

AZAPTFE 012 g - d7 ol ¥ EE Zhae] AL
ok g 2A 8ol 7h Bl FFH F TS A4

2 Surface(2m) = [ Bottomtsm)
o] 1290l FZAPT 0.02 g AZAYF 001 g-d'E - v
AE717 F AFH] d7AAAELE E2FAGF) % z SH,.1=24.24+0.5395H, z SHyy=26.91+0.4245H,
1.972% ©o|Q31, AZAPTE 1.781% olgich Yz A o w3 . o
AR, 790 6985~7.068%% 7 ESka, o] % 9} N e e

2§73 Haste] 109 ~12 = 0.559%l8k3 ek A Fig. 5. Walford’s growth transformation based on the
Zo ZA39l= 2 Al 99 F2AY TR U7MALE calculated shell height.

| @2 RAE ALslne TFAETE F4 (P> 0.05)

7 ik (Table 4) R

@ 80
t}. von Bertalanffy A4 i:: o |
FAEE 83 dRtvlelu o A4S setstaat é w0 |
von Bertalanffy #A 4ol £ A A7/l == Table 59} ; o |
7ol EF AP TN H YA (L) 5262 mE 573 @
Hglom, ARARME 0622 teska, 43187 D s s s Nev oec
HZaE 4673 m, ARAATE 08622 Elykch [ oS oG]
(Fig. 5).
Fig. 6. Monthly survival of A. irradians at different rear-
AZEE ing depths.
ANEZS B2 9 AZ2YL L% 9Y7A] 95.0%0) 4 5 3}
022 o), AEAGTFE 109 AE o] 81.0%2 7
43 ¥ 1290 60.0% ] BESE B3k 34, 2EAY siukrtelu] o] ¢4l whE AAAE-E AAL Gl
T 119704 91.0%2] AEES 29 F 12U 87.0% 9] skt FolA srelnle] AT Aol AgE v
2] AEEE vebllo] ZFAHT] AEEol AFAE Ae $28.29 (Andi, 1993)¢] &, A& HolAE 5=
Toll vlate] ESket (Fig. 6). 2A8 e 3 A3 diRbztein] ASs717 e 122

Table 4. Monthly changes in total shell weight of A. irradians at different rearing depths (unit : mm; g - d7; %)

Depth Parameter June July Aug. Sep. Oct. Nov. Dec.
Growth 0.81+0.04 6.29+054 16.89+1.66 25141644 29.07+6.02° 30.54+5.95 31.1345.64
Surface (2 m) Absolute growth 0.19 0.34 0.24 0.15 0.04 0.02
DGR 7.068 3.186 1.136 0.559 0.133 - 0.071
Growth 0.861+0.14 6521045 16.01+0.83 18.71+0.08 21.58+1.22 22.86+1.99 23.21+1.80
Bottom (5 m) Absolute growth 0.20 031 0.08 011 0.03 0.01
DGR 6.985 2.898 0.445 0.545 0.156 0.056

*Significant difference in growth rates at P=0.05 level
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~245C o|RaL, #utrteinle] AL 271 7~9
4 (211~245T)oll 7HA £3er}, =20] 16.0~19.7T
Ql 10~11%Yoll= o] AR T3 Ao, 0] 122
~126TQ 12%0ll= AAol A AAso] AL}
sHabrbelul o] Aakaki Positivedt 4TS Halch. of
A 23t stelule] AR Positived] AHTBAL
Rhodes and Widman (1980)0l] S84 = B3 ® u} 3lo
H, & AFoAE vlg AIAE Bk

dubxlo g slelule ool Adste el At
Zhelnle Q8 15 %ollA X9 = A7l HAlglol
80%0} 4 &3]3 (Mercaldo and Rhodes, 1982), &
o] 10CY W Wl 48X3 AEo] shsetRon
(Belding, 1931; Castagna and Chanley, 1973; Duggan,
1975), A EL 21~33 %89 2 B34 oIt (YSFRI,
1991). o] 2 wFo] B AZAY 717 T A& 27.32
~33.10 %o SNEb7telu] Aol oS XA e W
A2 Ad=H

Ho|Aze] & 7HH ez vehE Chlorophyll-a
5 USE 1.23~11.05 wg/LE sitrlelnle] 24 4%
5 §As>7 993 Chlorophylla 5% 140 pg/l o4
(Rhodes and Wildman, 1980)¢] <=+ 3% 9lo] gt
7telnl Aol dgg w|XE Q1o g A8 s AL
2 Azdch $AME A2 T 3494351 ug/LE
Y FEMsL Asla, 79 9 119 140 ug/L o3t
TEE o AFAYTF ] Aol RFHo; =3d 3 d
dolyd Reoz Hekslch

sintrteiul o) Aabe]l A4H 6~10Yol sHH Phy-
toplanktone] $4F& Awyw, ALZFA Ceratium
sp.7} 352% 2 ¥-& £¥&& E U} Peirson (1983)+= 3
ubrtelu] o] 2o] 24 naked flagellateQl Dunaliella ter-
tiolecta, Isochrysis galbana, Paviova lutheri 5 759 HR %
FO £FFEL 78~N%E Z3 F7ke] HolE g
o}, AEHE 7}A Chlorella 17% & uf-$- Ggiriar
sto} BEzRO 2%F4sol Eobu ol F2F
ol thgt A& glol sigtrieln] Aol ol= AXE 4%k
< vAEAE g AS A7E et gvka A4
t}. Andi (1993)% Phytoplankton®] 747} siutrleln] <
RAAo|E PoslE BALe R e K shs
o1}, B oA 9 ERAE AAFAe E X%
o] & Xo]z| gkt

S Qe BAsel nel, A3 4 AFFS £

AGT (74 2 m)e] Aol AFAIPT (74 5 m)kEr
EFgct ARFEA 43 9 AFFE TFAPTL AS
AGFRt o] Wiy, AAAAEE ZFAE7
AZAGTET Uk olEd Hole HolBEFE 7
A& o2 el Chlorophyll-aZe] 84 Z35A1¥7}
740 pg/LZ AFAGT 244 pg/L B} 3 o] &
4L 1098 ALdstae AN el Agd
FFAE sirtelul g ez FEHE ARl E
2AG AT, 2 m ol A% U AERe] Eort
22 Jeoltkyt B ety (Zhang et al., 1991), Smith
and Tettelbach (1996)F EZE2] Y7AAAEZ 1.721%E
A= 1.446% 80k =9keka s}gl.en, YSFRI (1991)e 5
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712 3R} Ao AFsrhe R (MacDonald,
1984; MacDonald and Thompson, 1985)%. 9lc}. z2#vt
o]} Hiths]= A3 E Rhodes and Widman (1980)2 %,
27+ Aol Phytoplankton®ehiz 42 Aholel 9|
3 Ziolg} 3193, Duggan (1973) uletolldl 1 m o)
A Szl A 4ARAL A (i) 27 wjPolens
Stk 2HAT B AT ML Table 19] sjokehzellA
UehRol & Zole A9 gldedl® A7Akel7t 3l
£ Aoz Yo} Holo] o3, 53] Phytoplankton %2
7+ 2 ¢l 2 %2l Chlorophyll-agke] 1.40 ug/L WL E 4
% £ 4 9% %% (Rhodes and Wildman,

=
=
1980)Q) Aol 3tsto] kAl dutzielnl o] o] &

ok

AEN F 2L 104~255CE iqH, T - AF7
9] Xole FA gkghom, oJ ¥ 25.00~3117 %ol 3,
SEALE 2A 613 mg/L ol F 22 G2 FHE 23
t}. Chiorophyll-a¥ 1.23~11.05 ug/LZ AFA R = 4
W Hglrh Alsha, 2.00 gg/L olsle AEEE H3ioh
6~8% autsleln] AA7]o)| Phytoplankton %52 H
BzFQ Ceratium sp.7} 352% Zdsch E43aEY
A5 g o2 8~9¥Yol uUgks, 109l E3trh

FAol W2 Az-E B, sintrtelvle] X (FF
3 16.59~16.69 mn)= 2 m&} 5 m F=ZollA] A-F38F A3},
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