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ABSTRACT

This study was performed to describe the influence of temperature on the clearance rate and ingestion rate of the
blue mussel, Mytilus galloprovincialis with three food organisms and habitat location (shell size) of mussel. Food
organisms used in this experiments were Isochrysis galbana, Chaetoceros didymus and Prorocentrum dentatum.
The size of mussels inhabiting higher midlittoral zone was smaller than those of lower midlittoral zone. Regardless
of the kind of food organisms, filtration rates and ingestion rates of higher midlittoral mussels were higher than
those of lower midlittoral mussels in experiment temperature conditions. The variation of filtration rate and
ingestion rate showed same tendency with temperature. Filtration rates and ingestion rates increased with
temperature, and recorded maximum values at 20-25C of temperature, and thereafter decreased gradually.
Theoretical optimum temperatures showing maximum filtration rates and ingestion rates estimated from polynomial
regression curves were also in the range of 20-25C. Blue mussels showed different variation of filtration rate and
ingestion rate with the kind of food organisms. Filtration rates and ingestion rate based on cell number were similar
regardless of habitat location(tidal elevation) and food organisms. Ingestion rates based on carbon content
showed very high values in case of P. dentatum beside I. galbana and C. didymus as food organism.
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(Foster-Smith, 1975), Ee|4 2% 5 pm ©|3}e] v|HAE
Received: August 27, 2015; Revised: September 20, 2015; AR R AAANFIc 2N TS A= 93 9
Accepted: september 30, %015 el 9}, i B&E A oujiFE Il AXMEE
Corresponding author : Shin Hyun Chool o] AAl B - o |EEelg E o oo N
Tel: +82 (61) 659-7145 e-mail: shinhc@jnu.ac.kr 2] Al Bgo] A5 &l AEEEaEY e =2
1225-3480/24585 S dRE £ASE 5 FAAHA ol ProlE I3
This is an Open Access article distributed under the terms EAEY .
i . . S u]xlt} (Asmus and Asmus,1993; Cloern,1982).

of the Creative Commons Attribution Non-Commercial e . . = -
License with permits unrestricted non-commercial use, ojufjgli 2] ojzhgol B A= SullelelA wjmA wol
distribution, and reproducibility in any medium, provided o|FojA gt} & 59, Hiatella arctica (Ali, 1970), A

the original work is properly cited.

- 203 -



The Influence of Water Temperature on Filtration Rates and Ingestion Rates of Mytilus galloprovincialis

5% (Boltovskoy et al., 1995; Hwang et al, 2001;
Hwang et al., 2002; Kim et al., 2004; Lim et al., 2005),
ZANLZE (Lee et al, 2003), ¥}A|Z (Shin and Lim,
2003), W3t (Lim et al., 2008), 7N=x7]| (Lee et al.,
2012), 5% (Kang et al., 2014), Wl&%x] (Sylvester et
al., 2005), AFF=] (Schulte, 1975; Foter-Smith, 1975),
A FsNE=] (Okmus et al., 2002) 5°]

A9 9 e AFEEA Mtilus
galloprovincialis) + "% 753 oFA dAIFo 2 F3lA
= 13A4)7]5%¢] <F2lo] A2 9t} (Hra-Brenko, 1973). $-2
veke] A9 kAR 9 Y] 2 AEEA FHEE)
= A (Je et al., 1988), 314 FAlo] vl 2hds}A| o]
Fo]A 200519] FAYAFFL 32,625 /TR o]wfjsfi5 &
Al FAAEES] ok 10%Z AASkE gtk (FkRARE,
2006). 53] = £ 778 AR 5 A A=l 571
3te], Aa] 27lo] SA=EHA AR G A kel 2A A
218k glet (Yoo et al., 1990). AlssdAE 35 52 771
=& A8 Frdhe oAFAARA 3 Aol mEdE 5
A el 2EEe] e SAEAY 2A3EAE =7
&0 53 545 o83l A 2dARE 53}
= ABAER F837|E &t} (Lee and Lee, 1984;
Fischer, 1988). o|n] 32| ZA-$ 23 7|7t oF4] FFo] o]
oA WA, A7) RUE RS T8 4gH A7 ¥ ok AE
kA A7) 3959l (Fuentes et al., 1994; Comesana
et al., 1998; Martinez et al., 1998).

2 A7 ol wE AFsEA Y AnE AxEe] H
3= shelstaral ot o] o Hol e Fiel weh, 1ea
7ol A e] AA$A] (F2 A 27)) o Wt o7& A

Ago] olmdt Aol % BoltA wolelag we.
R

1. A F3 @=] Mytilus galloprovincialis

A FsG=] (Mytilus galloprovincialis) + ¥F8Aoz
Z3E (Order Mytiloida), &31% (Family Mytilidae) °f
3t Alg el ARg-=l A lEA (Mytilus
galloprovincialis) + AFET ¢4 24F (- 58 cm
MSL, Lower Midlittoral Zone : Large shell size) ¥ ZAt
= WEE + 5 cm MSL, Higher Midlittoral Zone :
Small shell size) o4 2014 10€-20154 24 Afo]ol A
A3l WS 2 (higher midlittoral zone) o4 x|3= %]
Zallg2)9] ¢ 2 (shell height) £ 9.53 + 0.68 mm,
FAR AFYFS 0006 + 0.001 g dwolgen, A%
(lower midlittoral zone) A A= A FeEx]] Hd 7

IE 35.35 + 3.32 mm, SAF HF ATHF 0.16 = 0.06
g dwelslth

A A2 A F SA AR lete] o3
2] (Whatman's GF/C filter) & ]33t sj5 21831 7))
Jro] AAska, wiFzelA Hi 29elA] 747 £ AFh
AEgxE AFEFE AR Ao UAAE AR, &8
Aol 220 £ 1T, 9+ 30 £ 1 psus #4518 23
FE A7 "AE$E547] (SUMMIT SDT8A) ¢
| (YSI 30-10FT) & o]&-3}of Eqlslgict. Hol Qe
AEEHAE  Isochrysis galbanaZd AUl TddFE wjjoF
alo] a7 g A FH3sich

[e3
O.

\lrl

=7

2}

2. 9o E

el M AR A E] AFFA ] A £8 Al
L3 Holz Ty oaE A AR A vE AL AR
=ARA ARES] S 3 o] AEEgaEs AddM &

]

0N

o
Ao Algsl HolPE sflfrAlzT2 (Korea
Marine Microalgae Culture Center; KMCC) |4 ZA#H %
% 7} (Haptophyceae) ¢l <3l= Isochrysis galbana
(KMMCC 12), #+& 7 (Bacillariophyceae) ©f 43h=
Chaetoceros didymus (KMMCC 1199), <#Hwx 7
(Dinophyceae) ©l 3=  Prorocentrum dentatum
(KMMCC 1101) ] 15 mL®] seedE #eitolr] AR8-31gich

Ho| &2 seed= B 3l #A| (sterilized sea water
medium) 300 mL AFZEElA o] AEste] 14} wljofslg o
B, olo] 2% 20 + 1T, 357] (LD cycle) + 1.24:D0, &
F& 33+ 1 psu, pHE 7.9 £ 0.18 x4t} 14} wljoF
¥, 3L Zh~3, 20 L o}2¥ 3 £07 FEdt] oiFF
wjekslele}l. 18] 300 mL Zehi39] wijekol e 315 2.33)
250} Fo2M HETFE A9T, 3 L o4l At o
wjekol| = freldold RFEE o]&sle Aagir]E
71215t

Hol P& wfeF A HAM|AE Guillard and Ryther
(1962) © f/2 WA E AR3FIeh 2=A1E wiA = AL S
F4E AHEste] 9¥-2 30 £ 1 psu® £23¢ 1, 1IN HCL
7} IN NaOHE A}g3le] pHE 7.9 + 0.15 xAstgon,
membrane filter (pore size 0.2 pm) = I3}
autoclave® 120C, 15 psi 3fel|A 2041E7F B3l AL
apgiek o 54 3 RYE A28 (YST 600XLM) =
A3 pH 542 pH $747] (Orion) & AH-83ic.

S AR ASEE oq9ES SA] Al 24417 3t
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APRE (5-35C) o AFFE (30 psu) oA £55 A2 F
S7gstgion], A3 A 24417 S A 249 2E3=
B

&3t 4 el gelsiict.
“?iftt 1 L v7E ARgskglen, 2 wl7jedle 37141
AEAE 9L, 4 AdTEE vl i AdxE

itk Ho] Foli: vle] = gho] AEE ol 4F vjopey
2 29130 (50 mL) & ol gle] Foelsiglon, Fof 60¥ ¥
e Erfolazslse olgsle] 10 mLe ARE Aok
AT ARE FEEAE olgsle] F2E vEs} HF
007 S0 Ak LA AR 1)
o FERT| AN 35 W AL F B
o, o] B A ARxs] e BE B oz 489

4. A F-&, A& L A5 Qo S

Al =] <] °“]JJr'€*°‘ 5743}7] $13l] Coughlan (1969)
9] AT AAkAlE ASSGith & wxet S Y e T
& QA AAE ZA% N ARES FAsE A 54
ielr}t (Coughlan, 1969). 7H 4 oz Ad4&<
EA317] AAE =A A 25 Aok sy 2
Ylo] Agall oko] walejr: ¢k=lt} (Coughlan, 1969). £
g o]2jgt A5 A" Ble| A 8= ojag 54 AE Y
AT, GAE T aE S g A S RAARAE
HAE-2] pumping rate= A
@3‘37]7‘_%4 A= 7}74
23

FR=V - In (Co / Cu) / t
FR : 7% (mL/min)
V : Adallo] gef (mL)
Cy : 27|Ho|AEFE (cells/mL)
Cu : A7 t1 olAe HolAEFE (cells/mL)
t : A3AZE (min)
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4215 (Ingestion Rate) < o}@f|¢} 7Fo] Foster-Smith
(1975) 7} Acket A Ag3te] AEssich

IR = C*- CR
IR : AA1% (cells/g/min)
C* : (Cot+Cy) / 2 (cells/mL)
Co : 7] AIE 5% (cells/mL)
Ci: A7ty AT 3 AlE 5% (cells/mL)
CR : Clearance rate (mlL/g/min)

a2 9 AloA 3 AE Tkl XSS ebreko 7 3}
Ab 2383517] $13ke] Strathmann (1967) ©] A|gket 21& o]
g3to] Hol e A FEE dagFew sl

TE2F logC = 0.758 (logV) - 0.422
a2 9 £& logC = 0.866 (logV) - 0.460

C : 54 ¥ (pg0)

V: & A 53 (pm’)

AEA ¥3 (pm’) : V = 4137 (ESD/2)°

ESD : Estimated spherical diameter (574 74 2 7)
71zre]  odg A ATl dfs GEEAE
(polynomial regression analysis) = AA|5}e] 2G4+
Sholl it FAAEES] AHAR] ik 3 AAE WHEe
FAE vletstgion], U4 (one-way ANOVA)
3 2 st wE 7 AAEES Avs el g
ol Bkl B3 Aukge) vlAe &9 4= v
o}3}7] 93t =244 (thermal coefficients; Qo) = T2

AAE olgsted Felsich

l‘UlO o (R X

Qp = (RyR)™™ ™
Ry Ry : 22 Ty T, olAe] Aatg 9 Mg
A 3
1. 93E, HAEEE

At 8% 9] Higher Midlittoral Zone (+ 5 cm
MSL, HMZ) 7} o4 23452 Lower Midlittoral Zone
(- 58 cm MSL, LMZ) % Adollq 425 2tz 277} A=
o AT A pol mE oAuked AAEe] Hes A
Suw Fig. 13} 2k A 205} Ho 452 S5 23l
o) W A AR LU SO I 2 S TN
3, o) % ol Z7RUA ke B AAE A SRk}
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Fig. 1. Influence of water temperature on filtration rate (FR), ingestion rate (IR) of blue mussel Mytilus galloprovincialis.

7}, 20-25C AEe] FEeA HuilL, olF AA Faske
e 2ok &, AR 2] wEhAl, 2| el AEe] F
ol webAs AR a2 oA A Ad 32 2
2po] & Holeh HMZel| #-2F MAlsh= 25w (44 9.53
+ 0.68 mm) 9 E W AAES LMZel| F-2F AAleh=
AFeleda] (2 35.35 = 3.32 mm) ©l| #3712 20-30¥)
AR =& k& ®Bov)h dHAFRes Ho|WE  Isochrysis
galbana®} Chaetoceros didymusol| A+ A&z fA3E
& BolA|uk, Prorocentrum dentatum-> ©FE o] &3}
atel & Bt

1) Higher Midlittoral Zone (+ 5 cm MSL)

EALE ¥ ¥ 9] Higher Midlittoral Zone (Small shell
size) oA Ho|WE-o] Isochrysis galbanad W o w
&L 5ToA 1.42 mL/g/min 2.7 A ofdFo] Y}
wom) 20TCol|A 176.63 ml/g/min ©7 Hoj oja}go] 1}
Ehgtt} 20-25CE 71422 Aab Ade2 sl A2
$ 7]1% AAEL 5Tl 2.48 cells/g/min & & XA

R} eha3t AAE
HA AAEE BT,
o AAES 2ok

o) WEo] Chaetoceros didymus 2 o oJ3-&2 5T
4 10.33 mL/g/min 22 FA oFH&S RPI 20TelA
133.71 mL/g/min 2% ] 974&E B o 20-25T o]
dollAe Azl AFtgo] Gtk AlEs JE AXES
5CollA 20.08 cells/g/min ©.2 A AAEE B33, 20T
oA 269.38 cells/g/min 2.2 | AAES 24} 43k
AF AAF A= 5CollA 180.71 pgClg/min &7 XA A4
5 291, 204 2,412.24 pgClg/min &2 | A4
5 2otk

Ho|AE-o] Prorocentrum dentatum & o qZ-&& 5C
oA 3.93 mL/g/min 2.2 # 4 SI}&o] YePt, 20T A
156.53 mL/g/min 2.2 Ztjzto] Yepton 25CoA % ]
A F2 gho] yepgten], 25T o)) oA+ of g0l
7raslsich. A2 7)1 AAES 5TelA 1.75 cells/g/min
02 HA AAEFS 597, 20CN4 126.09 cells/g/min ©
2 A AAES Eolvh w3 AAE 9A] 5TelA

A 5C)4 851 pgC/g/min &2
20C4] 787.34 pgC/g/min ©.&

R
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104.31 pgClg/min 2% HA AAES Ry, 20TelA
7,523.61 pgClg/min 2% FHdj &L B9

2) Lower Midlittoral Zone (- 58 cm MSL)

AeA]l 2459 Lower Midlittoral Zone (Large shell
size) ol HolAEo] Isochrysis galbana 2 ™ 4=&of u}
2 72 5TolA 0.13 mL/g/min 22 HA ojz}go]
B}y, 20T elA 5.55 mL/g/min ©2 o oj7}go] Yelyt
th AZES 7)E AAES 5T 0.23 cells/g/min 2.2
A AAEe] Yelta, 20Tl 7.15 cells/g/min ©3 ¢
yebytth, ga3at AAES 5TAA 078
peClgimin 22 ZA AAlEo] Yelydy, 20To)A 24.60
pgClg/min ©& | AAFo] velsieh

o) Eo] Chaetoceros didymus 9 o 352 5T
Al 0.55 mL/g/min & A oJz}go] Yelda, 20T A
5.73 mL/g/min 22 Zd] oJ3}go] Yelytt}l FAE 5 7]
F AAEL 5T A 1.08 cells/g/min 2.2 A HAAEo] 1}
Eyti, 20TColA 9.61 cells/g/min © & ] AAl&o] Ye}l
wiek ghaghat AA1E2 5Tl 9.74 pgClg/min &3 A

A Ee)

o) E-o] Prorocentrum dentatum & o q#&& 5C
4 0.07 mL/g/min &% A oj#}-Fo] ey, 20 CellA
4.08 mL/g/min % Fdf ozkgo] vepgth AE 5 7]E
AAEL 5TlA 0.03 cells/g/min 02 HA AAFo] Ye}
i, 20°ColA 3.69 cells/g/min 22 | AAFo] eyt
o} g4a3a AAEL 5CoA 1.90 pgClg/min 22 A
o] Yehgar, 20TCelA 220.36 pgClg/min 2F Z )

i

)

2. o] 4 A& R YA &
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Fig. 104 43 Hol e oahs 9 A2&9 33 o
g3 AR FAFAY A¥E EAA: R =
0.739-0.970 (3¢ 0.916) o2& v|wd Awr} =} (p <
0.05). °] 3|FAezHE FAT HY A 2 A&
Table 12} 2t}

dAA Lz Ho oAaks L AAEo] Yehe #22 H4
20-25C Afe] o]git. 2By 2o we}, 2 Ho|Qw
of wpeba] oFzke] zle]E RGich AA] o] A9-E v
®»™, Lower Midlittoral Zoneol#] A& 25skx] o] %
of Azhs 9 AdAlEe] Yeluss 4220 Higher Midlittoral
Zonel|A AA AFaEA R} H A Boln gich
Ho| Y2 vw|wsirw, HMZAAM+ C. didymus > I
galbana > P. dentatum?] 2.3 | o3& 2 A4&8&
Hol: $o] &gkon] LMZolM+E I galbana > C.
didymus > P. dentatum®] £22 $go] &9t}

FHd kg 2 4121EL Table 1014 B5o] o) we}
A 2 AolE Bolvh S HMZoA AHAd 23 AFaid=]9
FHd ok 9 FHd g LMZolA AAE i 25
Aol vl 30 AE =2 Fhe Btk

3. 9o 4B & A% Qu 28] M
Jahg} QA B JFL ML o JFE T 5
9= Filtration rate (mL/g/min), Ingestion rate
(pgCl/g/min) ¢] =& A4 (thermal coefficient) Zt= XH
(Table 2), AubA o7 2 F7ho] T74EFF Qo Fh2 A
ke AdE Hol 27] (A%) o BAgle] W £ 72t
A AHAELE o 2L Qu e Hehde Fde 2ol 9l
ot AR 21 (27)) o HelAEe] Tl BNl 5-15T
A 7P & gk 2o W & FbeA st o
g ks 9 AalEe] vl wde dkesE RS
2L 20-30C o] F7tollde BE d™TolA Quo 7

Table 1. Maximum filtration rates (mL/g/min) and ingestion rates (cells/g/min, pg-C/g/min) of blue mussel collected on the
higher and lower midlittoral zone, estimated from polynomial regression curves shown in Fig. 1

Clearence Rate

Ingestion Rate Ingestion Rate

Food Organism (mL/g/min) (cells/g/min) (pgC/g/min)
Temp(C) Max. Temp(C) Max. Temp(C) Max.
Higher Midlittoral Zone
Isochrysis galbana 23.87 162.10 23.79 237.29 23.32 794.67
Chaetoceros didymus 21.77 108.00 23.63 223.65 19.86 1,702.13
Prorocentrum dentatum 20.23 134.53 26.52 127.42 25.89 7,345.84
Lower Midlittoral Zone
Isochrysis galbana 23.06 4.94 24.03 7.53 23.66 25.71
Chaetoceros didymus 22.34 4.57 28.97 12.31 26.57 95.04
Prorocentrum dentatum 25.61 3.39 27.18 3.92 27.04 238.66
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Table 2. Thermal coefficients (Qqo) in clearance rates and ingestion rate by the blue mussel, Mytilus

galloprovincialis

Qio values (Isochrysis galbana)

Clearance rate (mL/g/min)

Ingestion rate (pgC/g/min)

Temperature
PErETe T Higher Midlittoral

Lower Midlittoral

Higher Midlittoral Lower Midlittoral

range(C) Zone (Small size) Zone(Large size) Zone (Small size) Zone (Large size)

5-15 71.25 28.44 66.90 27.37

10-20 2.96 4.76 2.07 3.07

15-25 1.36 1.14 1.36 1.13

20-30 0.59 0.53 0.83 0.80

25-35 0.31 0.32 0.42 0.43

Q1o values (Chaetoceros didymus)

5-15 7.58 6.68 7.42 5.53

10-20 2.98 3.80 3.19 3.36

15-25 1.23 1.26 0.90 1.61

20-30 0.43 0.63 0.41 0.92

25-35 0.36 0.46 0.53 0.58

Q1o values (Prorocentrum dentatum)

5-15 29.38 7.61 39.14 15.44

10-20 2.04 8.37 2.49 10.04

15-25 1.09 7.02 1.71 8.47

20-30 0.72 0.63 0.90 0.77

25-35 0.60 0.39 0.73 0.43
°] 1.00 vike] & Yedigl=dl, Qo] 1.00% T @ 7 gl AF & 5ToA Hats vehliglen AL
& foo] ALTEE g W AAEO] BLTE AR+ TN AdALD o e g AAEE F1Se)
o 2832 515T ] AL 7Rkl HMZAA 9] ookgat e} (Fig. 1). ol @2 $&2 o8 % oph|e] 455
AAlEo] LMZE T 453] wARh 1 o]ike] #& -7kl A Al 5 AFEEel AAA FEFE vAH AL AL o7
£ 238 LMZ7} HMZE ) & & Holx 9lE o] & 5= A5AIE AHE s Wl o|A¥ W o7}
7 A o]}, o Yeplle Aoz Holw, o] Axg A& A=

|

13

1. 520 w2 JF-EAF

dnbx oz oo} A2 HETE FeEHE 27
drbbeE T8l 4 Aatsle SUAS shAl 47 wieel ¥
LEEo] u)g) AL oyAute g wlwa ¢ A7k Fok A
e AR AL oleE

39 Qo] A5 s
Agol Bgo] AR Sutel 9} (Clarke, 1998). @A
Aol olalolge] eishgo] Fesh Aathe A7 2
She TRt ol RS Ho 2 SusjolAl e A7t
9t (Walne,1979; 1991;
Numaguchi, 1994; Shin and Lim, 2003; Lim et al.,
2008; Shin et al., 2009)
= A7 AFeAr AT EH| e AFE HAE

< A2 23 (37])) ol BAIRle], 2Bl Hol e FHel

Bricelj and Shumway,

g 23

37 Azt 2 +x s AR F4E 5 olv (Lim
et al., 2008). AA ALNM Mytilus edulis, Tapes
philippinarum®} & o|vslii-o] A4E0] 3] vas &
23 Al E 9} (Almada-Villela et al.,1982; Laing and
Child, 1996).

LEAT Qe AT E daEa AAE g HeldE
olub AASIA] (Z7]) ol BAIRlO] AL 77 (5-15T) A
71 A Uelydt} (Table 2). ol 7129 747 E7s
A x]ge} (Ali, 1970; Winter, 1969, 1978; Schulte, 1975;
Shin and Lim, 2003). A& 7l Qu #te] Eti= 7
& 2 kel v AA o2 ofhgo] oS w2 A St
5

|2

= Wslel O% P e oPAlshe A ad 5
ek %, Ade 72 (5-15C) ol Rkl $-& S7b} 2
e 449 4 glon), iz Asluw o A

=
o
& Eo) 4o gholE TR I3E G2 2T 4 9,



A% we} o)) Az AP Gl 2 5 )
A&} (Lim et al., 2008). 2|2 LjAdtellA] AL o b
< F2L e HFEE oplste] Aol A w3 4 9l
t} (Numaguchi, 1994).

ol 7} el EH 75 A AEEA o)t AW
so] Aol 2 olelgre Witk A7 AnE el gk =
HALE o)) LxolHE A o
WA S17h dojubA] siakelA "t (&3, 1995). A
Ruditapes philippinarum-s 52 36T o]AoA= o}7}n]
AREEE AAS "ol AHE 79| Al Ak (Won,
1994), Japanese pearl oyster Pinctada fucata martensii
o) o7k 35Tl =EHGDE AT S B APES v}
Uitk 3kl (Numaguchi and Tanaka, 1986),
Calafia mother-of-pearl oyster Pinctada mazatlanicat
n4g 33Ce] 22D A9 AT LE AEdzd] o3 g
Yol wjdgo] 43 £7187| % st} (Saucedo et al.,
2004). 2 A3 Gl olulsleel AFARA €A A4 wmt
Ho &2 Fioll BAIFle] A &<l 20-25T o]ike]
g AT A4 o7} AAgo] 2 a3} (Fig.
1, Table 1).

o
)
cE
oty
it
1o
o
Al
K
L ¥
Hl

2. X282 2 AA Z27)0) G2 AFE AT

A2 21 (tidal elevation) °l W&} A|FsHA]] o2&
2 ANEE 2 AelE Egld (Fig. 1). 5 Higher
Midlittoral Zone (+ 5 cm MSL) °l A5l A|Fsld=] 2
o3& @ A4]&o] Lower Midlittral Zone (- 58 cm MSL)
o MAsk AFaEA R 453] & Fha B3k o]+
A el b2 AFsiga]e] 27] Apolet 2704 5412 3
Aol AN 7] Apolel| 7]QldF Aoz Bl 2 T A}
£33 AFeFAY g 27)= A4 £33 (tidal elevation)
of wjg} = #o]E Rt} Higher Midlittoral Zoneol 4]
3= AFHEHe FF ZTE 953 + 0.68 mmgl ¥,
Lower Midlittoral Zoned] #|5-38|Ex]2] HF Ztai+ 35.35
+ 3.32 mme|§itk. ol 277 A2 AALFE oJFEo] &
ths o] F579 o RE deR gt 7jEe] A+ An
3% A3} 9t} (Winter, 1978; Shin and Lim, 2003;
Lim et al., 2008; Shin et al., 2009). o|= A 2717} #
Aol whe} el FAG ojak_ o] opA]H, 7]l gt of
7ha] AL u] JA] FFasly] wliEe]  oego] Fashe
Aoz A 9lr} (Riisgird, 1988; Johns et al., 1992).

Wat olgl Higher Midlittoral Zone¥}t Lower
Midlittral Zone®| A3k AFlg]o] o7& o] A}
o7} U= A& e whE AAAZke] ale]e} ZEE 27l
S50 3 270 wE A, A ke Z2ns ®al
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th. 27 el A&t o)wiul R A 23] we} 2570k
ale] W A4 BF AZE AkS weve AL F dEA
9t} (Nybakken, 2008). & tf7]x=%& Azt

Midlittoral Zone®ll AA3l= z|FsgA]e] ¢ Lower
Midlittoral Zone®l| ¥]3}o] B2 34 AJ7F Yol T3k ok
W HolAEs AlFlsiorsh= W, Lower Midlittoral
Zoned|| AA15= X|F38g2] = Higher Midlittoral Zone X
o} A5 Al7ke] A7) witell A2 AlTel| whE AlkE wkA] oF
ong AN AFtEo] w4 dote FE3] AFe] 75
stha Akg ) o2k 27kt) A4 ofulslFe] e W
MA =7 @ A7) 2ko]= Han et al. (2012) 2] A+ A3}
Az 2 yehdar gk & 2709 248 =E3A 7 e
2EH A AT} viAEe] A A AR s F
Sthe A7 A} A Aex Alsdch

3. Ho|HES FHN e AFAEEF

Ho| W5 THe| W AGEE vlmsiEd, Lower
Midlittoral Zone (Large size) |4+ Isochrysis galbana,
Chaetoceros didymus, Prorocentrum dentatum <2.2
shgo] 27 ebsket (Fig. 1). 3 £5 =l 422] AE 84
£ I. galbana, C. didymus, P. dentatum?] <22 Z7}3t
t}. 7}2]8] (Patinopecten yessoensis) *|#2] 14 o] A%
I xARR 2945 ¥ (Kim, 1994), Isochrysis galbana,
Monochrysis weissflogii,

lutheri, Thalassiosira

Chaetoceros  gracilis, Phaeodactylum tricornutum,
Tetraselmis tetrathele 2% A|E &4 o] A-L4E o] A
4 shgen, ATEA0] 2 A% wllaF 240 B &
$U53 Yol AT Aoz neldy 4 2 Kim
(1994)°] A7 AFpellA & 5 gl%o] & AT Ho|AE 3F
Fo] A 84 o2 oage] Yehd Zleg & 4 Qlth

1#49 Higher Midlittoral Zone (Small size) |4+ I
galbana, P. dentatum, C. didymus <23 3}-&0] =7
vepste). o) Kim (1994) o] Al o] %) A% 274
o) Be52 Yol 43 s, ALEH| Z A3 FALEE &
B0 e FHAST tol HAT Aoz vy & AT
Ashs} ofzk Aolaeh. 2 & Aol AHEE A 7 2ol
& % I galbana 9] £4°] 7P ez A HolWE F 7}
A =2 o9& 29y 284 C. didymus 9 P
dentatum 73% AE £4L C. didymus 7} #Fou P
dentatum 2] Z}&o] o] &9l 23 Zo] 9= AxAE
Scrippsiella trochoidea, Cochlodinium polykrikoides 2
Z50 dgt 2Lz (Glauconome chinensis) & o3}t
£ v AT A7 (Lee et al., 2003), C. polykrikoides®)
oJ7-&o] S. trochoidea®] TR W et o]

- 209 -



The Influence of Water Temperature on Filtration Rates and Ingestion Rates of Mytilus galloprovincialis

%48 23 97 deksteehe Aag olF A AU

o & £ AT F27 C. didymuse] A& o]F= &
22 qlsle] 23]¥ viwAd A7)/t o a1 54 Sle P.
dentatumel] W& A-go] A Yepd A2z Alms

2 o

2 A7 "ol e TR A4 A G 27)) ol =
2hA Al gl EA) o) ofahgo] ol wel ofgA WEsks A
£ dotr A 35k Aol A-El Ho| &2 Isochrysis
galbana, Chaetoceros didymus and Prorocentrum
dentatum?®] 3 F5o|ch AFHA S 27 (G = FH=E
ZH) AR A (+ 5 em MSL) ol AAske A7 FEx7t
o) LA (- 58 em MSL) o AAlsks Aluch 259 2
sket

e EEEIEES S REX

o 4] E5o) Al
o FRa) Aol Ak AFNIAT} S 3}
Bo QAR AN B g woidh Avdow
ool BE o487 4418 WES ST W P vy
o & feo] 4%gel Webd o583 AAEE Flsl
7h & 2025C AEeIA Heigke wolwl, o F A 4
St A%e wod DAL AT Ao o5 g

I AAEE Hole oA AA 2 oA 20-25T2] WS
W= eyt
Ho|E2] T/l Wt AeEd Aalse] I o
e 2ok dAA R AAeEd} AEF 7)E AAAES A
FaFA ] AR (23) U Hol w2 Tl Adule]
AL FAler A Btk widel v®AaEEF V)E AAlEe
JE°] P. dentatum® 757} I galbana‘t C.
AT B} €53 =2 gk Bolth

Y,
o
)
o
>

didymus%

A A
o] =2 20159 kAR AR =k yE)e
A&l A& o} e3El Ayt (Uwt wlak: 3]
34 7] < 7).
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