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ABSTRACT

The present study was performed to describe the influence of water temperature and salinity on filtration rates of
the venus clam, Gomphina veneriformis, a suspension-feeding (filter-feeding) bivalve species. The calms were
collected from the eastern coastal area of Sokcho, Gangneung and Jumunjin at Kangwon-do, Korea, during
December 2006 and May 2007. Isochrysis galbana (KMCC H-002) cells as food organisms were indoor-cultured
by f/2 medium, and were used to measure the filtration rate of clam. Filtration rates of clam were measured by
indirect method. Cell concentration of food organisms were determined by direct counting cells used the
hemacytometer under the light microscope. The filtration rates of clams by water temperature sharply increased
with temperatures up to 15C as optimum temperature and above this temperature, the filtration rates decreased
exponentially. Venus clams showed very low filtration rates at low salinity (10-15 psu) and maximum values at high
salinity (30-35 psu). Regardless of water temperature and salt change, 2-year class clams showed high filtration
rates, but low in 4-year-class. Polynomial regression curves with water temperature were shifted to the left in low
temperature region. Thermal coefficient Q1o values showed much higher values at low temperature range than at
high temperature range, too. These results indicate that the venus clam is more sensitive in cold water. Polynomial
regression curves with salinity were shifted to the right in high saline region. According to this study, the venus
clam Gomphina veneriformis, subtidal filter-feeding bivalve, was the stenothermal organism, inhabited mainly in
low temperature and the stenohaline, in high saline waters.
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AEe] Aed Zg-2 o g agle o8 AA=E Zo] of
Y, ofg] 37 eqlse] HA o At JITS 71A
Huzg o|F AZsH olsfislr|gt 4 do] ofr}. &3k of
7o a&A4Ql #eet FA HFAME F71AQl A3k
gole o5t @r|zre] Ay, & A3Ed 55F 5= ¥
o3l Aol FR3lth (3fokgaty, 1998).
B A3 Adr 234 oA AA
veneriformis)g ©]&3t 71% A=-AYefet ﬁ =4 F 5
I Q- 3P} fE0] oahge] ofwgk JFgE v
3] gofr vAl Fgict

iR Eay (GF/C pore size 1 2 ,um) azke] AAE =
A AHE T AFSzoA Ha 20064 TA Eol 48]
o} A xRE 2ee) OMEH = A AeelvdAE A
dom £ 2 5282 20+ 1CE, J32 30-33 psud &
Astgiek 2 A % 77 gAd4-25747] (SUMMIT
SDT8A)¢} G8=47] (YSI 30-10FT)E o] &3} <l5lq

o Hol YRS ABEGIES Aol BeE werstel o
sol ghA Tasiech
2 Hol 4%

oA AAE DA E] HES A 54 28T 1
o] W oAatg SAAYN FEAL AREATZA AHEE] 9
g HolHEEA AEEFIES AdllA TlF st
Taorsick HelAEE  desmAleR2d  (Korea
Marine Microalgae Culture Center; KMCC)ol|4 343
2% 7} (Crysophycea)dll <43b= Isochrysis galbana
(KMCC H-002)¢] seedE ofola A-g-3}3ich
Ho| &2 seed wik7|olA Halal 2] 100 mlol 7]
el 13} wikslgion, ojdf 2x& 20 + 1T, #57]
(LD cycle)= L12 : D12, 9% 33 + 1 psu, pHE= 7.9 +
0.12 zAslGich 13} wjek F, o]F of& vk W= &7
8L Zeham, 50 L ojael 42 0% 4E5o] ok e}
skgick. wjekAoA = 27171 L24 - DO o]glen, & =
7L 12} wijoka} 7k 223 250 ml Sefia.] wjofkele
315 2-33] oA EE0] 22K (agitation) AHAE 353}
A1, 3 L oA AFE ek (small scale mass

culture)ol| A el =
(Guillard, 1983).

Ho| & vljefoll= Guillard and Ryther (1962)2] f/2n)
AR RIS DA A £ AR SR A
oA AZAQl wjekalo g ALgEo]AYT) (A= 7], 1996).
2AR A Alods SReE ARl 92 83 ¢ 1
psu® 343519 21 membrane filter (7 0.2 xm)ZE o
Fpste] w712 15 psi, 120C 7oA 1587 Hsto]
ARSI A5 AEA (YST 30-10FT)E AR8-313)

felgol 22 o)gsle] Bz

i o A A3 5 odojA AREL
o]} 011%%—% A+23el] glo] Coughlan (1969)2] o7}
£ AkE Agste] aEsiolch & ATela A8t
Coughlan (1969)-4 A& AFEAlL oey 7).

lo

FR = V- (C,/C)/t

FR: 9J#& (ml/min)

Vi Agale] &5 (m)

Cio: Z7]Ho)AE=% (cells/ml)

Cu: AIZF t1 oA e] o] AE-5% (cells/ml)
t: AEAZE (min)

a2, 247k oaks 54 AARe] o3 ohaEFE
A (polynomial regression analysis)S AA|3}e] 4.9
Rstel it S AEES ANA oJng W5 APE
ghelslgl on] AYIAEA (one-way ANOVA)S B3l 4=
&0 Q% As) BE 7 RS clshs wE] o

Sl wasieieh Bk clrhgol nlAE 49 Qe %

o}sl7] ¢33t 42414 (thermal coefficients; Qo)+ T2
]/\]—}\L% 0]3.3}04 ?—5}.03]’4_
Q]O — (R2/R1) (10/T,—T))
Ry, Re : 2 Ty, Ty oA A&

4, °‘|-'}'§' &4 A3y

Aol A At dA 7)1Eet AFA Yol #5471
g8 e AN Aol 2447 5 APex (5-3
5C)e} AdAE (25-40 psw)ollA &5 A7 F A3
H, ALETZE (10-20 pswellA= 4847 5 +5AIZ L
(Kim and Hur, 1998), A3 A 247t E9le A x7 9]
EZ31= 98] AAxZic}t (Lee and Chin, 1981; Way et
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, 1990).
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(Table 1. A4 WA A8xe] Hol 422 Foisin
200l A4 59 1A D12 2 48] ol gE

= 3 3| yHEsle] Afd ¥, Higke AEsich

Tiﬂﬂ =T AF (£ 5T, 10T, 15T, 35C 77 <
I 33 psu TADZAF, BE 2 FrleA AR 5 2/«]{*
01 sk w9t HolAE AR v A FAEHA Al

H, FAHEE {28t Alo|E Holx| skl (p > 0.05).
AR o dxg AY (9% 10 psu, 15 psu, 40 psu T+
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A=)
2 Table 29} 2t} 7+ A7 (2, 3, 4)2 2= A
A FdsHl F 64 A7 AREESITE Al A
= 2394 EHl"—«l o 74> 2848 + 1.69 mm, SAF
¢ AL 0.205 + 0.04 g dwo|ith. 3dAe] HF 7
3544 + 1.95 mm, SAY FHg AFS 0384 +
olgitk 43S HF AL 4897 + 2.82 m
AZeFe 1.147 + 0.233 g dwo]gith @%*a
24 34 AF 4L 27.37 £ 1.65 mm, %z‘j_
2. 0.175 + 0.03 g dwo]ic) 3] HF
1.70 mmo]|ga, SR FF AFSL 0.37
olgity. 4dAe] HF AL 4792 + 246
i A5 1.05 + 0.24 g dwolld)-

}é
2
3

[

2%
h=4
&

e

o, OFD U?L

o
(o3

@rl

g dw
¥ 237

fo
mN

oAM=l

Hd ATF

A2 35.434 +
0.07 g dw
_’5

mme| 3, S5

N —111 n&L

3. 52 W3l g o “ﬂ‘é &9 ﬂﬂ}% i
2, 3, 4914 dj&2] #28 AaE< Fig. 1o Yehigich
29 A49] o752 15CA 66.51 + 3.72 mL/min~g dwi
Hgts 7153tk 5TolA 4 AFES Ben,
o] S7Fel wet AeEx SIkA 15C7HA] 543 —57}6}
o H1E e, 1 o] o] S oFEo] A4
FrAow Fhadks AgE 2otk diAFeE 15-20C9
F2TANAM & 7S YeRiglen, 5T 35TlA
ofzhgo] 7P wiokeh 3WAe] & o 2dAY o
& A ARGt 94 5TAA HAa oAFES e
o, 15C|A 41.71 + 5.85 mL/ming dw & Hd] oj=}

é".:
1‘

Table 1. Changes (mean * SD) in cell concentration of food organisms without clams, at each temperature and

salinity

.. 0 minute 60 minute 120 minute
Conditions (x10° cells/ml) (x10° cells/ml) (x10° cells/ml) ANOVA
Salinity 10 psu 1.82 + 0.22 1.74 + 0.11 1.88 + 0.17 P > 0.05
15 psu 1.65 + 0.16 1.70 + 0.07 1.69 + 0.16 P > 0.05
40 psu 1.84 + 0.12 1.78 + 0.12 1.80 + 0.13 P > 0.05
Temperature 5T 1.52 + 0.06 1.55 + 0.02 1.50 + 0.13 P > 0.05
10T 1.62 + 0.10 1.59 + 0.16 1.56 + 0.17 P > 0.05
15T 1.27 + 0.15 1.30 + 0.12 0.31 £ 0.11 P > 0.05
35T 1.69 + 0.13 1.64 + 0.04 1.62 + 0.11 P > 0.05
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Table 2. Shell length and dry tissue weight of Gomphina veneriformis used in experiments for estimating the filtration rate of

venus clams.

Temperature Experiments (mean + s.d)

Salinity Experiments (mean =+ s.d)

Year Total No. of

class  individual Shegnllir)lgth Dry ti(S;IileW ;Neight Shegnllir)lgth Dry ti(sgstilew ;Jveight

2 64 28.486 + 1.692 0.205 + 0.040 27.373 + 1.659 0.175 + 0.034

3 64 35.447 + 1.954 0.384 + 0.072 35.434 + 1.703 0.378 £+ 0.076

4 64 48.973 + 2.829 1.147 + 0.233 47.919 + 2.461 1.058 + 0.240
#2510, 3 oW 2ol N W e A+ o) AU ok MES bl (b < 0.00D.
sACE Fadgh 4949 e 2949 3949 4 QA o) ojrge 29 sje] Apgle] 21040
290 ofshgst 2 thma) o} 5Ol Ak olahgol eb A PR B9k, 1 ok 89, 1903 4] 4 e o
weor, 35TCoAE 53] v o3hs e Bglon, 94A 1 TS Yehilth 5, diFe] AAEsE e s
5CelA 17.15 + 1.65 mL/ming dw% X1 o¥}&& Y} deks B9t
ST, SIS 2 e ol UEE AP sl S il 6 4 A9 A ot 45 AR o

7 2o oshge 2ol el Agle] B5 15CAA
ehith. AMAC R ALelA] elzkgo] v v o] 37}
V4E oshEw whes F7skbh 15C ATl A
el o] F FAsPI dashs AFE Hol 22 sl o

%97 2year . R°=0.981
60 -
40 1

20 A

dyear E R°=0.954

Filtration rate (ml/min x g dw)

frl

goto] 2t 52 WslolMe] LEAS Quo e AEetgn
£ Table 3¢ Yelfgict &= A= 294, 394, 4sz§
X 5-15ToA Z+H2F 27.03, 33.22, 13.26°2.% 714 =
e B G 2 P A s ofzige] w13
50 1 _ R*=0.969
3year
40 A
30 A
20 -
10 A
O il T T T T T 1
0 10 20 30 40
Year class
80 7 ® e 2 year
50 [) A A 3year
m ® 4year
40 A
20 -
0
0 10 20 30 40

Temperature (°C)

Fig. 1. Influence of water temperature on filtration rate of venus clams, Gomphina venenriformis. Salinity
was controlled at 33.0 + 1.0 psu, using distilled water and bay salts. Note that the scale of vertical axes

is not same.
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Table 3. Thermal coefficients(Q10) in filtration rate by the venus clam Gomphina veneriformis.

Thermal Coefficients (Qio value)

Temperature range (C)

2 year class 3 year class 4 year class
5-15 27.03 33.22 13.26
10-20 1.35 1.64 1.37
15-25 0.55 0.65 0.60
20-30 0.33 0.53 0.39
25-35 0.06 0.07 0.05

S WS EE wolFgich 28w 1525T ole] PN Ao® 3dAe] %S Qu e Bol: AFegik
E RE QYTelA 100 vEke] ke ehisie, Quel

1.005 ) bhe 71 o] AFpE oahgo] Tadhs 9 4. & st 1S AYE QB 4} HF

njghc}, AubAd o g e Frbe] ZIlERE Q FHe HAd) A Hslol wl2 2, 3, 434 B2 o3& HEL Fig. 2
= AL 1ol AP BA|Qo] e 22 7l A] AbE o of 2k st “%— 2949 o7& 10 psus} 15
2 £ Qu g vehiE e wojm gtk 2w 5 psuelA] HA orES LWLHMﬂ Lol @il A
% TN Quo ke AR vasjed A S PR AeReaeR A5sted 30 psuclH 61.72

8C - 60 -
R®=0.936 Syear
60 -
40 +
40 + 4
— 20 -
= 20 A
©
(@]
; O 1 O # - T T T T T 1
E 10 20 30 40
E
[0)]
©
c
o
s 20 A 80 9  vYear class
i 16 - R%=0.965 E 4year ® o ?year
601 A a 3 year
12 m m 4year
40
8 =
4 i 20 T
O T T T T T T T 1 O 1
10 20 30 40 10 20 30 40

Salinity (psu)

Fig. 2. Influence of salinity on filtration rate of the venus clams, Gomphina veneriformis. Water temperature
was controlled at 20 + 1°C, using cooling machines and heating bars. Note that the scale of vertical
axes is not same.
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10.28 mL/min-g dw*] Fdjojzhg< vepglet. 2jx 35
psucl = o]7H&o] 46.28 + 2.43 mL/ming dwz AHg3]
o &S Jelch a8]a o ooz dRo] Aa)
H ohA] ofFhgo] Fhashe o] vebpet dEdstel we
3949 Aakg wWE g 2949 A e} kst
733& Yepdigich. 10 psugt 15 psuolA oJzhge 2% 1.0
mL/ming dwelslz 53] S o7& 21, oF o7
£o] Z7}3t9] 30 psudlA] 42.18 + 10.32 mL/ming dw=
A1 oAge Bl F, 12 o] FRFLOR A4E o3}
2 A Faskick 4349 o7k WE A 2, 3RS
kg WHES okt = oh2A gtk 434 94 10
psu, 15 psu FZkellA 58] W2 oahgg Kol 1 oz
€ 94 30 psucllA 16.19 + 1.31 mL/ming dw= vjely}
©ou, 35 psusl A% 1145 + 2.23 mL/ming dw= A3
A9 3 Jeigith oled did diEe] oug

HES R AR Hd oAaeL 27y Aol 8
ol B 30 psucllA yepstth AbH oz AQelA Aaks

o wlg- il o] SIS A weA Tt
30-35 psu oA HuiFts vehle o]F FAsA Fashe
73%a Kol g wWstel] dsf 33 oA HeS vEgl
thp < 0.001).

A fE5] 7L 9] Hstel] Aaglo] 2ol A
7P Eska, 1 ods 394, el 49 &
= el &, difo] AEeE Aaed Fadhe
R

3

]
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o
<%
A
ox,
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rT
=
rlo

Coughlan (1969)2]
o2H TR} oS dn
| ZA8te AdES FATE W
3 Agy AA7} v A golst
=l At Ago] 7hsstths o]Ae] 9l7] wiEel
W2 A7AEe] ik S0 A-8-8te] gttt (Allen,
1962; Foster-Smith, 1975; Gerdes, 1983; Griffiths,
1980; Lim et al., 2005, 2008; Palmer, 1980; Riisgard,
1988; Cranford and Grant, 1990; Schulte, 1975; Shin
and Lim, 2003; Shumway et al., 1985; Winter, 1978).
Coughlan (1969)2] Aol wh& ofzh&e] b4 AP o
A A$A] $=x(static chamber or container)E AF&-3}
Slof s BT F ARx el AP ol Aol Ak
okt E3F o]t A4 Al ARl(static system) s}l 4
AE= oaE S4 A Ag dA] = Aas $Y
2J3t A7 gravitational settling)¥} |71 AP E2] 4214
el ezt Ao, 9 AA2FY=E2] pumping rate= A7

)
e
f

o
=

E o oo
2 3 2
=

2

ST

&EL_O,FlF

rlo—E’L

AT

EO:
[
of

X
o
i

Zbeet dAska, A3 el(test suspension) A¥7|7Hg<t
T (homogenous)3lth= 7}A (assumption)& 7|% % 3t}
T AT HIPBIER A Ee] At e 2
stel] &&afoksle A Aol dubder £ Ax
of AiAl = Alshd, AHAdS e w4 378
o=, #fF olvisFe] l=REE ZAst (Urban, 1994),
ol52] A, 474, A L o 7HA] A HAe F
23k 93-S mx]E= FAoj2eglo]t} (Newell and Branch,
1980; Almada-Villela et al., 1982; Dame, 1996; &3} %,
1995). 181 $&2 FARLEEES] ded ARsh
F93 IAxA Aol (Fry, 1971), HolAd 4l (Uki, 1981;
Hahn, 1989; Peck, 1989), ¢t® Yo} wjAd(Barkai and
Griffiths, 1988; Lyon, 1995), At44H] (Uki and
Kikuchi, 1975; Barkai and Griffits, 1988; Lyon, 1995),
XA (Hahn, 1989; Peck, 1989), 7121 A& (Hahn,
1989)el] AR A o7 L n|AIck AEel ol £ 5ol
Ao g gzl g Fole} strjete LAt DA R W #2
3, HA o] TAsk: Aer d#A ok 2= A
slpEsel slold B AL Ao
WL, W3lel= SAxAS W3 F8 Agal Hew o
A 9lt} (Shamseldin et al., 1997).
2 2 W5 E (poikilotherms)E diAlzbAS 53]

S A= dukA (thermogenesis)S 314 $F7] wjEo
#-25% (homeotherms)ol ®]sl] A& oixgtez = w|w
A QU ARE FAT F A, ol5L s3] Aol o
A1) Aol Agol BEo] AT 4ol 3ie} (Clarke,
1998). @3k, Quayle and Bourne (1972)2 o|ujjsj&F
Venerupis japonica?] 73-%- %= n}g olfo] AAs}7] wj&
of Aol Al vl uzksh, AA =2 AEE
AF st vkz A wigelzta sigick dAT =
W Aol HH A g Yy o] FejEo] A3 FAt
gt

A eksutrleln] Argopecten irradians®] 7%, o3&
o] 102619 LA 2 ATE DA QskAR, 5Tl
At 38 pasigita wusigien] (Bricelj and
Shumway, 1991), AFEx] Mytilus edulis?} ZF
Crassostrea gigas Y Ostrea edulis®] 733 A 15C 9]
se] $eoHE Soo] FaBas o159 olEE Gl
A&EAog  Zrrslgrly slglen  (Walne, 1979),
Japanese pearl oyster, Pinctada fucata martensii2] 73
$13C olele] & FAIA FAW olhe 74T wyv)
(Numaguchi, 1994).

Selfetol AAeRe oulolFE dew oo o o
g wshe 2A A, deitkel o] AAsRe wla

0.

T
2l
o
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Ruditapes philippinarum?] 7% v}x|gke] o3 (1-3d4)
o #AIgle] 5TCelA 7P ¥ A<= yehfigler (Shin
and Lim, 2003), Asjet 78] AAlsls Walg, Meretrix
petechialis HA] AwtA ez e AGTolA 5TolA i
AiEs yehfglon] AL £ FiA AdAes o
o g5 7)Estdr) (Lim ef al., 2008). 187 55,
Mactra veneriformis 9A| 5C2 AoA Hi A7
7158k (L EALR).

2 A7 AFelHE diFe] ofago] B dHTolA
5TelA Haghs vehdiglon Ao 2 72telA 4

2]
o7 o W AEs 715 (Fig. D). ol¢ W2 +&
& 52 g oppule) HreE A 5 olsgkgel A
FFE A ARAAEY AREEE S AAE £
eetr] witoll ol AH e AqiEeS yehle Aow Holw,
ojgA Az A& A5 A AslE: 2T #x e
Ao A% 4 g} (Lim ef al., 2008). AA] Aol 4]
Mpytilus edulis, Tapes philippinarum¥} 752 o]uljsl|F-2]
AAFo] =3 22 X3l Algl: Wl (Almada-Villela
et al., 1982; Laing and Child, 1996).

2E2AF Qu Fe AFEY RE dAgTelA P B
FE& 71 5-15TelA 7P & Qu = Zled
(Table 2), o]2& 7129 A7AzE s Aok Aol
(Shin and Lim, 2003; Lim et al., 2008; Ali, 1970;
Winter, 1969, 1978; Schulte, 1975). #22] 4= F7bo|
A Qu ol EohE AL e 22 77l vd) sz
F& 7k B A S Y wEs drlshe Aew
(Winter, 1978), Aol 4] &5 wistel B% vz uhe
3 o)t & 4 Qltk o] AR & Pl E 5
aFog Z7BIE ojzhge] 2 F71E S glont,
2 o1F AL 48 rolE FT e RaT 2D
12, 7350l whebA] o] 52 Aol AHAal
£ oAFlaTh 5 AR e e
of7|sted, Aol 2 E3h + e A
olt} (Numaguchi, 1994).
HbH, 3o 23y AT, HARE ol 2xeAe A
A 32 Qos)a, A% A a7} QoA s
=Het (&3 &, 1995). Won (1994)2 w2l Ruditapes
philippinarumo] 252 36°C o|JellA HolAdF st UA
& A} Qe ophel AEEES AAsle] Hol4AE A9
sp) ok v sjgion, vpleke) 4guh o] FFsi
Feel= 35T olsleln R u3dl9it}).  Pinctada fucata
martensii®] E37} 35Tl &= Y& A vi$ =2 AP
£ el gtk 3191, Numaguchi and Tanaka(1986)
o] 2w 33Tel| =%% Calafia mother-of-pearl oyster,

° ¥ [o ©

R U

¥

B
i

4 oy

i

Korean J. Malacol. 25(2): 161-171, 2009

Pinctada mazatlanica= A3t L5 AEg 2o 93 okry
o} wjd&o] FA3H Fskgivk sksivl (Saucedo et al.,
2004).

AR AReAx AP 16T
Ao &S 7= 1, 1 o)A 257} Ak

15-25TC9] & 77t ool A+ 1.00 oJste] k= vehio]
15C oF 4-0] Z7he) whe} ojzhgo] Fast Jeg
HolFz 9tk

F2o] AE, Aoz Fag =94 78l W,
o =3 A Aol dEs

AAsle 27t ool $25 AA: F23 24 F
shteltt (Dame, 1996). 342 @&z #22] H3ld
vl A, g o 2 HE Fo] A AHojA, o 33-34 psu
ez wlwA dAsich. 1Y ARE Aetelu sl {ado
F4H s g Fafel wet el AdEl 24 Ws)

gk,

el WEZe] wad 2 dgalelel) sl A4
£ B4 (euryhaline)] ST AFELE FFESHEE
(osmoconformer) 24|, &% A% =% o WH3lo]| tslo] A
N AEErs AR Al A AF2AHTE
(osmoregulator) 2= 22| o ¢ W3l A AYLst
3 2 wstel] webA] Ad FEE d3ArlE SRl ol

< Gzt 2EFW Agells
| 228 Azke] AGEA A &
Pl% gk el 2 2o) g st w2sA =9 4
$ 3R X3kn ZAte] o]2A #r} (Hammond, 1983;
Matthews and Fairweather, 2004; Ramamoorthi et al.,
1973).

dmAel 27 AEel wpEe A4 G237} 16-36
psu¢|® (Kim and Hur, 1998), oJ#}& 4] 25-35 psu
YA 71 =& 32 2o} (Shin and Lim, 2003). 18]
3 A7 o]ujshRql Hhilgk AA] Aol ule} g Aol
QA HiAl = 20-35 psudlA] =2 7S B3t} (Lim
et al., 2008). =% 20-35 psuolx] EL AHES ¥}
(M EAbR). 28y o] HEZo] AdAes AL s}
Rz oy x5hdo] AAlsl= wWekR, Meretrix meretrix®)
735 AL 2710l BAYle] 27-30 psu] HE HS| oAt
EE S YeRi L o] F Weold 9 FtelAe B
=Rl 7149 7S 7)1E31¢0c) (Zhuang, 2006). £
Al FAAER AHE diE GA] 274y shol] A4
b Fol ofde} I woll AAYE zskd FRAAE A
T4 10-20 m A=) AP HASol| AAske FoewA 2
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2] G Wsel 239 A7 A9 ek 2 QAPelA o
& 30-85 psucld 7 & oIee 2el Re AAA B
7

A WP} AR 2709 B0l 3klE BAAlgle] A%
g g w9 Ak AAEL] A5 16.9 psust 2
AQEeA= AR7IZE F9F 100% Agslict (Lee, 2003).
A B=3al Crepipatella dilatata2] 73-%- 5-10 psuci|A]
A A& (removal rate)o] 04l Ao F vgtor, 15-20 psuoi
Az F3] ¥ AAEE 23t} (Chaparro et al., 2008)
Widdows (1985)]] 2]a} 2755 20-30 psus] G+
1 ol AL, A5 B oI £A7 LR
Al 4, 20 psu olste] el B Gl 2t
Sty B3l Navarro and Gonzalez (1998)=
Chilean scallop, Argopecten purpuratus®] 73§ G+-o]
18 psu. Zassis l o5 clhgol Fshl 2
o2 3% 2, Shin et al. (2000)- 19.2 psu ©]3t2 Qo]
ol SR el SHE o olotie] dasta o)
pr *‘34"1]/‘1‘: AGE E52l 20 psu o3} P4 A
3] e ojales EO]J_ 10-15 psug¥ Fol M= o=
0] oh$- oIt (Fig. 2) ol 517& A o} olsakE S
A sk AE BRI ol7e 2Rt iAo 9
3875 Adhel 27 Alojol] AFe] THE $AT 4 9l
ARARL 7)50] G e AdE B wEEH oz
2 Al AdALE e d¥4E HAEA AADE
< A9 sl ¢7] wEolch (Davenport and Wong
1986).

71&] AFselAe olvisFe] 271k oJHEe Bl
2% Yo, 27] W: §AR 7A5P7t 715 AT
o7k (FR)% Z7}3hd, autdoz FR = aW'e] #A|1S
7 ¥R} s}gict (Winter, 1969, 1973, 1978; Mohlenberg
and Riisgérd, 1979). ©|& £ A7lAAE FFT o7&
2 DA Aol F24%, e 2717 245% F9
A5 ZFa gt} (Winter, 1978). o]+ 2 19| Figs. 1,
2319 o3 ARAGE (2717} 2L AHAE) AFFT o
IHEo] HASH ErhAl= Aa dA sk Adfolrt. o]ef 2
A= A= AR weh deFAR diaka ol
of oo Frashr] wio|th ] oluishie iF
o Sol& =5 oPpe vlFeR AIste g
2t s 7 dellA f94E S3PIE TY2 o
Al W el WASk 9l AR £5olA vtk a2
o ESAZER oJakge] a7l obrtel el miAl 4=t vl
st Al e obrbele] R A vlgdtia £ 5 9l
A =7 gt o7k A2 w7t A 2717F Skt
upe} AfF o 7hadby] wigel o W s s Tadt
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N
o |

AL

K

t}= 217} it} (Johnes et al., 1992).

olelst Asfe =207} AL AL o 2 A ste] 7
F4T A 9% Ak AL Sulsk AowA, ol
e WHeEEo TEAZ Ueh)= dAto|n (Zeuthen,
1953), Lee (1996)9] <1 23 59| Akbin|g W3 A
oA ol2d ds & HofFu gk &3t ofulsiFe] 2
7] Aol FAsH whE 2 S Hol, S AN
F G 270l HdE Roln, d™e] SIS A Als
gm oz Ao 7445 7 (Shin, 1992; Yang, 1994;
Shin and Shin, 1999)%} 72 o]f-& a4 = glS o]

£

o|—Lo
QLT

AR AR SR HEE E T
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A A A 307 AF 0] 5-25C EolH H
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7] w&el % 33-35 psu% S8k QrHEE ok A1Y).
A= diFe] EE d¥TlM $2 15-20Ts S
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Tl dFew Al e vepdigla (Fig 1), &7
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