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Seasonal Variations of Microphytobenthos and Growth of Ruditapes philippinarum
at Jeongsanpo and Hwangdo Tidal flat, Taean, Korea™

Seo Kyoung Park’, Bo Yeon Kim’, Joung-Soon Oh’, Kwang-Jae Park’, and Han Gil Choi *
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S o PAES FE AR AN ARFY FRAT AEFY AR WL oA BT ABAHo]
|98 2AET. 97710 F4 AHNAZRRE F 122350

QA E Therelr] $iste] 20124 295 11974 A
BREYoH, FAEAA $SF(ALE 30-45%), FEIAL 0NE(G2-57F)01%th ABE A= 0 9 HEE
HALES A 79.75 mg/m AT FEAA] 15150 ng/m ek, A HAZO|N AAsts AAuH R dBd AESE

2

HALEZ O A 13,255 cells/curo] Q1L S oA 15,943 cells/anf Gth. HAE A Cylindrotheca closterium, Gyrosigma
sp.&} Navicula sp.7} 8391 Lo\ X= Amphora sp.l., C. closterium, Detonula pumila, Navicula sp.9;
Merismopedia sp.Qitt. B3, = AFH A o NZ+E Yell F& Paralia sulcatath. AL HEA| 2o
37| B M= AFER 183159 nA 277t BREACH, F& vpA e 2317 R A= 19-25F 9 wA 277t
SBEUIL P. sulcata= W= Al vEAE 2317 o A SRl E QlTh vEA| 2] AR HRHE = AR oA Ag
0422 ] 0.570] B3] 0.157 okt AnA o vixjetel HolUel AN MRS FES B4 4 o FEL
Wb AT WS Belo] 98-S BHelsher.

o

F20f: 4= SLR, Ol =

ABSTRACT

To examine the relationship between microphytobenthos biomass and the condition index of Ruditapes
philippinarum (manila clam), field observations were conducted seasonally at the tidal flats of Jeongsanpo and
Hwangdo, Taean, Korea from February to November, 2012. A total of 122 species of microphytobenthos were
identified over the study period with 85 species (30-45 species in season) at Jeongsanpo and 92 species (32-57
species) at Hwangdo. Chlorophyll ¢ concentrations and cell number of microphytobenthos were 79.75mg/m’
and 3,255 cells/cn’ at Jeongsanpo, and 151.50 mg/m’ and 15,943 cells/cn’ at Hwangdo, respectively. The
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dominant species were slightly different: Cylindrotheca closterium, Fallacia forcipata, Fogedia sp.,

Gyrosigma sp., and Navicula sp. at Jeongsanpo and C. closterium, Detonula pumila, Diploneis sp., Navicula

sp. and Merismopedia sp. at Hwangdo tidal flat. Paralia sulcata was the representative species based on cell

number at the two study sites. The number of microphytobenthos identified from the digestive organs of manila

clams seasonally varied from 18 to 31 species at Jeongsanpo and dominant genus were Amphora, Navicula,

Nitzschia and Paralia sulcata. At Hwangdo, the species number of microphytobenthos found in the digestive

organs of manila clams were in the range of between 19 and 25 species in season and the dominant genus were

Actinocyclus, Amphora, Coscinodiscus, Diploneis, Gyrosigma, Navicula, and Diploneis. The condition index

of manila clams were greater at Hwangdo (0.57) than at Jeongsanpo (0.42). Present results could support that

the condition index of manila clams is positively correlated with the species richness and chlorophyll a contents

of microphytobenthos.
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ME

el JARRRQ] A Af w4 2 (microphytobenthos)=
Ak &gl SlofAd M Fa% dTe otv, 52
A5 Aol o] JFH +ge M3 H(Guarini er al., 1998,
Yoo and Choi, 2005; Lee et al., 2012). A u]A|ZF= F3HA
AE2A F 5o AE AHY F52-4 m)o] AgHE]of
Bzt w $EAS 71 nAxRE Fud %)%
(migration) &2 E|=°] 10 emo]8} Zlojo A= EAetrh
(Admiraal et al., 1984; Consalvey et al., 2004; Lee et al.,
2009). o5 T Al AFrEle] Il 7heH] 2 AAAYEeLt
EFE=Y HolAYo] Hn, dR ANFTESS WAZEF
A7)0l whE AE A AolE st A2z HilEIt(Colijn
and Dijkema, 1981; Maclntyre and Cullen, 1995;
Maclntyre et al., 1996; Kasim and Mukai, 2006; Kang et
al., 2009; Lee et al., 2012). AA 0N 2F9 24, EF
0 2A7xE FAS BAEAE QA 4718 B
53 oA BAREREES, oRel 49 473
S)ol 4% 9 AN WHT Belo] dE ACE YA
3l th(Montagna et al., 1995; Kanaya et al., 2005; Kang
et al., 2006; Lee et al., 2012).

Qe Asjot Auel ofaEel ulxeh(Ruditapes
philippinarum) & 5474 $471% 5 & weel Hol
the G4 2 80] ZAehvl(Choi ef al, 2014), §)4:0]
EA ke oFe AARA R, dEEor 2 i 5o o
sto] A ASkch(Kasai er al., 2004; Kanaya ef al., 2005;
Watanabe et al., 2009). whetA], v}x| o] A A3} AR S
EA50 gletd B4, 4 7199 #7718 T, LH=dy

2o AR 37 2913} o 50] Holx el AAu|N xR
et %40 net |MSHEH(Woo er al., 2005; Choi
et al, 2013). AR7HA), kAo i AP AFE S,
QR W §xAL Sof Bt FAY B0l Yot 24 A

(Deaton et al., 1989; Maslin, 1989; Choi et al., 2013),
H o] &0 T3t A L(Back et al., 2008; Komorita et al.,
2014) 9 wpz|Ere] Ao 3t A (Kang er al., 2006;
Back et al., 2008)7} 7t7] LRE|0] S e}, HeA,
A5 FA4E x3e FAEH AR, A A RFY

243 ASST 2e AEH 483, 191 ool
FAEQl viA| o] £ (IR vl G o}

517] Slste] AAA A8 TS 7 A7 Bag A4
olt}. Eal, AHuEF7E AR vhxte] HolAgom

$HLAS sobay] giste] v 9 BB HAol
T £ A7 B4R R, Aol 4T 34 7|99
G golero] T HAEel FE AN RARH 34
2.0l0]) ofs) 45K AA| Az RO] BT B Ao|7H
WA, 2e)n AN E A 2R} EhA ke Boj e
FEHLA, Aoz A4 2R FRAT B
upxleto] unkEsl HuleHQ) BAS AN LA E serel)
glatol a9 ok,

i
2R AT e S HYE 2854

%_ L
Atz by Fol A 20129 AHYE(Q, 5, 8, 11€)
2 tjz7]of 3= vk (Figure 1). 2 o] 200 S5
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Aol A FekAE Foj(H, 30 cm; @, 5 em)= 3719 A= Akl g Aol A AP HAE g2,
(EHE EZHE 10 em AoD)E T2 2 fYote] dFu)E 2mm; 9, 7.5 cm) 6708 E FE A a G 2 Fe
TYR AT Sof ofo ]i‘d—fioﬂ yo] A= kel AzGME Aastz] st dgssit

AdAd=z e HAE9 542 ¢ =(grain size), A A Ao A 277} A o] Bo] 2 A S &4lsH]
o} 3+ 2] 4F4 8 F-F(COD, Chemical Oxygen Demand), 7% ffstod, 2+ Aol A oheFet 2719 BiAE 50707 A& A
ZrF(Ignition Loss), AFSEASFSHE(AVS, Acid Volatile 5191 o1, vTtE (Condition Index)E =7%3}7] Y3t vix|&e

Sulfide), &<=&(Water Content)> H43}o] &2ls}¢iot.
N ARuA o] F24de wefs] ffsted, 2F A A ol A
RAGR 102E Auste] HEE E3L AvtEdw
A4 Axstel 2A frelo] Ya FEdde

[
02-04%7} H=5 e & YFRvjE SUdR P2 Adsia

ofo] ol Btste] AHAUR Stk AA v A 27
e 248 98 BAEL £33 2 mt ANHEE F0
dro] A g Ag QYA HHo U5F Foj(H, 10 cm; I,

7.5 em)E °|&
T LNE H®
AA Bedt & 3% 2 mE dFulE 5Y

1:1—7] o}o]/\tﬂ-/\oﬂ ulo1 Als‘/\ei o 3]_93\1;}'

S} % th(Figure 2). £
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Figure 1. A map showing the study sites of Jeongsanpo
and Hwangdo tidal flat, Taean peninsula, Korea
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Figure 2. Stainless contact core (& 7.5 cm)
that used for sediment collection

zZ+ A oﬂ/\{ HFE SL(50 x 50 cm)S 37 RAFYE =1 v
el H4zs 10 en o7k AP AT & ZEA =
A2 v g AdHste] opo]Aubio] Hof dold® fut

kol

N HCI& #7bste] {17153 CaCOsE %ifL x| iixﬂ
AA T Stokes?] IALKEE
A8 HHE dE £4 27 3
McBride (1971)9] W& w-ghch.
;qg}om A0 HAL 93 CODY Ao wA Azt
ZatA3(250 md)o] S5AE 1 g, 0.1 N KMnO, 100 m¢9}
10% NaOH 5 m¢Z 91 3t &, B oA A7t
SEHAIZ| L Aol A Wzhst 3 10% KI 89 10 me2} 4%
NaN; &9 gt &S H7tstolnh. oAl A&z
SHTE A6k 500 mE e * A A=
o5t vpAeto 2 odabE 2ol 100 meol 2 me2 30%
H,S04& Y1 233t & 0.1 N9 Na,S,05H,0 oz
AR5l HA CODE =43}t Ignition Loss= =749
A= AARE "ol FAE 456t 550CE A"d
7| 2o A 4AIZE 71EEE & HlAAO]E Qtoll A AlE]aL ThA|
FAE ZAste] FA Aol2 A4bstHChoi er al.,
2014). AVSS EAE HAE 9 2-3 g& HyS At

W Ao 220 B4 2 WS H7bsL 23% S0
SEHE AW QUM BT Foleart dAwol
F4EES 3 20| 2459tk Water Contentis 772
1 5J Sl H24E A5 20 g2 of 10T AP
Eefo] Q Bo 4] 2447t 7hAT The HAACIE ekol 4
Neom WA Fol wrHY) BAS 25l Ak
% th(Choi et al., 2014).

T
3% XH’S% HA & dle+E
& u] 7 (Olympus BX 53, Japan)<
HEso). Ea

A 7}ske] 200-250H) 2
o] g3tof

, AMEA RSt 2
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AR k= &4F+= Park (2005)1 Woelfel et al. (2007)<)
WHo 2 S-S AAe g Fedu] 4}t SEM (Hitachi
S-4800, Japan)©. 2 =73}t EYRE Lol A RF 9
AL ohoFd Fu RS Z-4319th(Dodge, 1982; Jin et
al., 1985; Underwood, 1994; Falasco et al., 2009; Pitcher
and Joyce, 2009). A A0 A 2F 9 A E4LE 2A2YE
(-70C) A &4 Hid HAE FNERE fFAA
150-2500| 2 3] A 3}o] Sedgwick-Rafter Chamberof ¥ 11
Fedo)y sl A Arstgon Hag geuLy AES
(cells/er’) = EHAFe} ST},

3

~

HEA S

E2 a = 75 mf9] oHAIE FEH00%)0] H7 FEH
EHE gAag Y wn7| 2 s E3et & g Aol
24 h F FEHUY FEHLE syringe filter (0.2,
Sartorius stedim)® ¢]1}3}5] absorption cello] 1 m# ¥l
E33- - A(Libra S22, Biochrom)® 665 nm@} 750 nmoj A]
HE2A g & =435}9tH(Lorenzen, 1967).
HE2 a 9 T offA o & A4bsllth(Lorenzen, 1967).

_Iﬁ e

11.0 x K % (665, - 665,) x v
VE x 1

(11.0 = 454 a o T3 A, K= 27] 454 52N
THE Fa 8, 665, = AAE Ao FHE,
665, = A7 =

4) HiX[2 A3P7|12 LHES 24
Ao} ol A g wpA ko] JHAE 2t 7}
Vernier calipers2 0.1 mn7}x] 43t & g Zbof 4] &2

w2 st A SN AL EMJ&(HOH Al
FE7 A& EEete] 22 %Q‘(IO%)OE Aot &
A= eatslglet. v Ae 2517]3o] fgEo _-‘Tifg}%
AM A £ Fe 200 m9 SFFE 34 sto] Fotdn| A
oz & 9 FAHsA

5) HEX|2} H|TtE

At ol oA A-ER AR E HAE 116341704 9
Z¥2}y 7y 31, ZFZ LS Vemnier caliper®2 0.01 nm7}A] 24 3F 3,
W ztol A AL Eesto] FAFEFDHE SAHAH,
W7 FA = Aol ARAA AAAZE 0.1 g7HA] F4
sttt vEAR| 29 HIWEE (Condition Index)= of Al o=
A AS} A th(Park et al., 2010).

~

MR = A2E $5F /A2 A5

Aol Haglon FAE Zol= gl HAE

AY Wst= AAzoA 29 A7 v]go] oF 9%EA

o2 AdD gro vis) =A Uit AEE EHAHE9

HBFYEL HAZA 1.54-3.78(FF 2.640)2A TE o

2.87-4.04(3.46)0] |8} oF7F worou} Bawl AAmst

272, el 19008 HAE7} o vle 2o
Hol E%Fe YAAZ UESh(Table 1).

Table 1. Average grain size of the surface sediments sampled at Jeongsanpo and Hwangdo tidal flat, Tacan, Korea

over the study period

Sediments Textures (%) Sediment Statistical parameters
Gravel Sand Silt Clay type Mean (phi) Sort (phi)

Feb. 8.63 56.39 27.68 7.29 zS 2.96 2.36

May 0.28 68.22 22.34 9.17 (g)S 1.54 2.63

Jeongsanpo Aug. 0.54 73.52 20.21 5.74 mS 3.78 2.71
Nov. 0.78 76.87 16.17 6.18 zS 2.29 3.17

Mean 2.56 68.75 21.60 7.10 mS 2.64 2.72

Feb. 0.92 70.33 19.78 8.97 zS 3.43 1.98

May 0.96 70.43 18.98 9.62 cS 4.04 2.41

Hwangdo Aug. 1.22 66.26 26.61 591 mS 2.87 1.50
Nov. 0.36 89.07 8.11 2.46 zS 3.50 1.72

Mean 0.87 74.02 18.37 6.74 zS 3.46 1.90

zS, silty sand; cS, clayey sand; mS, muddy sand; (g)S, gravelly sand
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Figure 3. Seasonal variations in geochemical characteristics of surface sediments sampled at Jeongsanpo and
Hwangdo tidal flat, Tacan, Korea over the study period

i35 HHE A% CODE HAEA 5.29 mg/g dry
t.H L oA 5.03 mg/g dry wt.2 HFAFEL o) A F7E
Srom, A 2= FAREZ A 4.60-6.33 mg/g dry wt.313L
L= 3.20-7.53 mg/g dry wt.2 A AEHI = oA
& Aoz gelE A th(Figure 3). AEE LY AAFEA A
2.60-5.00%% 11, SE oA 2.07-5.40%=2 vl o F
Aol A sl Al 8o At EHAEY ¥
o+ AVSZES AAbEo|A 0.04 mg/g dry wt. Il FFE oA
0.02 mg/g dry wt.2 AR A 28 A& =A vepyton,
AL 24, e 293} 89| SAULS AY AR
7P EAEY A S FAREol A 23.66-31.34%
(3 28.58%)% T FEL 28.11-39.50% (3 33.90%)2

£

oo wf

Frol Al otk g HAEo A 590l 24%E H 4
QAL 2 A= 30% W2 fASHl o Frmo A=
w0554, 89)°ll 39%2A 71 ALY, 119)9] 29%]
Hl3 10% A WrEbs

) BxEE0t A

AREe} S Aol A7t 52t F3T AR
& 122%0|gl o, PALEE5F)0l Hle) FE(2F)olA T
Eol T Ak Table 2). AX |27 AdE 28ETE
Ak A 30-45F01GAL FoA  32-57F O 2 A
BArEo| M 2ol Hf G 119o] Hag oL, FrofAs
290] HaL 5Yof| HaqAek AMPHEFY 24 B,
TUR7E AR FmolN 78FF 84Fom A

N

Nl
N 2 oM
.

e

Table 2. Seasonal variations in the number of microphytobenthos species observed at Jeongsanpo and Hwangdo

tidal flat, Taean, Korea over the study period

Taxon Jeongsanpo Hwangdo
Feb. May Aug. Nov. Total Feb. May Aug. Nov. Total

Cyanophyceae 1 1 2 1 3
Bacillariophyceae 42 34 34 27 78 56 29 37 37 84
Dinophyceae 3 1 2 1 4 1 1
Euglenophyceae 1 1 1 1 1
Chlorophyceae 1 1 3

Sum 45 35 37 30 85 57 32 42 37 92
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AT 7Y 91.76%%} 91.30%F AFA| o= ERatol 3l em, (Table 3). AEE SHFC 2% T 36500, JikEoA
GEoRE RUEANN FUBEFEE, 47 %)‘ﬁL 2633} F=o] A 21%0] SIFgle. SHTHE HA M EFL
BT AL UREGE, 326%)9 =2EGE, 326%) 2 AWd AEZLL FATO|A 11,873 cells/ar, = A

L}E}‘)‘E}(Table 2). A EHZo| A AAste A A 27 13,856 cells/ar 91 o™, 5Lof A2} o G274
AGF NEZSLE AAREO|A 13,255 cells/eno] §1 a1 3T o) A Oscillatoria spQ}Mensmopedza sp.7F Z247] BEE L) AR
15,943 cells/ar2 A ZFZ oA 2,500 cells/er = =9t oA AEE LAZEL 14-18F0| A|ZESE= 8,086-16,154 cells/cnt

Table 3. Average abundance (cells/cm?) of dominant microphytobenthos species (> 2%) sampled at Jeongsanpo and
Hwangdo tidal flat, Taecan, Korea over the study period

. Jeongsanpo Hwangdo
Species
Feb. May Aug. Nov.  Mean Feb. May Aug. Nov. Mean
Actinocyclus sp. 93 302 99
Amphora holsatica 560 642 300 747 140 23 228
Amphora terroris 93 840 233
Amphora sp.1 191 198 210 343 236 560 1,120 368 23 518
Amphora sp.2 140 261 100 373 700 630 12 429
Bacillaria paxillifer 630 158
Coscinodiscus sp. 187 152 35 278 163
Cylindrotheca closterium 2,334 70 368 693 93 140 7,235 1,867
Cylindrotheca gracilis 1,680 93 188 490 373 280 3,501 1,039
Delphineis surirella 93 280 359 183
Detonula pumila 1,680 420
Diploneis littoralis 467 117 2,427 607
Diploneis smithii 105 140 302 137 1,634 408
Diploneis sp. 373 1,260 70 568
Entomoneis alata 187 630 35 23 219
Fallacia forcipata 105 210 417 183
Fallacia pygmaea 310 78
Fogedia sp. 105 700 2,908 928
Gyrosigma sp. 93 35 560 384 268 93 700 93 222
Hanzschia sp. 1,307 1,412 140 715
Navicula gregaria 280 392 168
Navicula sp. 1,867 1,692 2450 3,749 2,440 2,240 840 2,450 2,567 2,025
Nitzschia sigma 280 70 490 70 140
Nitzschia sigmoidea 280 210 196 172
Nitzschia sp.1 747 758 278 446
Nitzschia panduiformis 560 70 12 160
Odontella aurita 3,827 957
Paralia sulcata 5321 4901 1,400 466 3,022 4,854 3,081 1,295 233 2,366
Pinnularia sp. 187 152 770 277
Plagiotropis sp. 373 210 146
Pleurosigma sp. 373 350 210 23 239
Pseudonitzschia pungens 560 140
Skeletonema costatum 420 105
Merismopedia sp. 4,201 1,400
Thalassionema nitzschioides 420 105
Oscillatoria sp. 425 106
Cells of dominant species 16,154 11,330 8,086 11,500 11,873 19,323 13,792 6,931 15,379 13,856
Others 1,867 1,487 1,225 1,372 1,489 2,193 2934 2211 1,009 2,087

Total 18,021 12,817 9,311 12,872 13,255 21,516 16,726 9,142 16,388 15,943
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o= 8?—;101] &AL 2o Zof Ath(Table 3). 374H o] 4

233 £2 Amphora sp., Cylindrotheca sp., Diploneis sp.,
Fallacia sp., Navicula sp., Nitzschia sp.8} Pinnularia sp.$3th.
AAPLA A W EFE Paralia sulcata $.21 AF 4 HE4-E
3,022 cells/er@ Al HAME £8F F 71 =34t} 344,
4A Ao A 13 ©o]AF 1,000 cells/cro 2 43 £
C. closterium, C. gracilis, Fallacia forcipata, Fogedia sp.,
Gyrosigma sp., Navicula sp.9} P. sulcata$ 3l 3¢ 77 of| 7t
Z33t £& Fallacia pygmaea, Thalassionema nitzschioides2}
Oscillatoria sp.it}.

Fr AN SHste AMuA 2R AHE 12-16
FoIQ L A|EZS = 6,931-19,323 cells/erZ A 290 F )
RIL 8Hof 22 Ath(Table 3). B0l 4] 3A4H o]} =AT
%2 Amphora sp., Cylindrotheca sp., Diploneis sp.,
Entomoneis sp., Gyrosigma sp., Navicula sp., Nitzschia sp.2}
Pleurosigma sp.$ tH(Table 3). E31, 3 A dolgt= 1,000
cells/ent 0|49 MEZ4E Hole F& Amphora sp.1, C.
closterium, Detonula pumila, Diploneis sp., Navicula sp.2}
Merismopedia sp.th SEolA 71 SHste £ nE
Adel] Edst ABE AEZ47F HH(2,366 cells/en)?l
Paralia sulcataith. FTo|A o AAT *HI £
Bacillaria paxillifer, D. pumila, D. littoralis, D. smithii,
Skeletonema costatum3} Merismopedia sp.$it}.

3) BEL a s

A8 EHHBOA QR4 a FEE FEo} GRTA H]3
BE AR ¥4 dehgon, ﬂ%&ﬁ%iao FEb

ol A 151.50 mg/m O & AAHE (79 75 mg/nr)o] ] 3 2w
=Sk th(Figure 4). AMEE 454 a %E% AL O A
22.41-190.01 mg/me2 A 2 gk % 2ol 29S A9stut

400
"E O Jeongsanpo OHwangdo
;: 300
£
§ 200 |
=
@
g
g 100 |
) =1
0 1
Feb. May Aug. Nov.

Figure 4. Seasonal variations in chlorophyll @ concentration
at Jeongsanpo and Hwangdo tidal flat, Taean,
Korea, over the study period

92 g2 UElen 8o Al g, g A

Eh a5 E AFER 55.70-263.03 mg/m*ZE A 249
A A 8eo] HAE ek

4) HiX[2h 237|128 HEE

ket Freof A At 7|17t R E vt 487] ol A
gld AMuAHzFE F 735019, X**PEPJ HpA| =}
Nife ALER 183150 FHE U 2] AAMuAzF=
EWE NI, Actinocyclus spp., Amphora spp., Coscinodiscus
spp., Diploneis spp., Navicula spp., Nitzschia spp.,
Thalassiosira spp.2} Dictyocha spp.7} <:(genus) =5 0] A
35] o4 WHEIITE ERY, HpAE 2517|Ho A e A Hof
gl B = F2 Amphora spp., Navicula spp., Nitzschia spp.
9} Paralia sulcata$itH(Table 4). 3= Hpx|&o| A= AEdE=E
19-25%9] nA|l =771 23p7|Hol A FA =R eH, TR
Actinocyclus  spp., Amphora spp., Coscinodiscus spp.,
Diploneis spp., Gyrosigma spp., Navicula spp., Nitzschia

Table 4. Dominant genus (> 500 cells/m*) and common foodstuff (in frequency) sampled from Jeongsanpo and

Hwangdo tidal flat, Taean, Korea

Species Jeongsanpo Hwangdo

Feb. May Aug. Nov. Mean Feb. May Aug. Nov. Mean
Amphora spp. 844 840 1190 604 869* 1,680 1,820 1,138 58 1,175*
Cylindrotheca spp. 4,014 163 556 1,183* 466 420 10,736 2,906*
Diploneis spp. 2,800 1,260 70 1,634 1,583*
Fogedia spp. 105 700 2,908 928
Hanzschia spp. 1,307 1,412 140 715
Navicula spp. 2,147 1,692 2450 4,141 2,608* 2,240 840 2,450 2,567 2,025*
Nitzschia spp. 1,027 758 490 474 688
Odontella aurita 3,827 957
Paralia sulcata 5,321 4901 1,400 466  3,022* 4,854 3,081 1,295 233 2,366*
Merismopedia sp. 4,201 1,400

* Microphytobenthos species of each genus were observed more than three seasons in stomach content of Ruditapes philippinarum



°

= B HALES) FEAAEA AN AX VA 2R

of AdA W vk 4% 891

spp.&} Thalassiosira spp.7} 33| oA} &8 3} % tH(Table 4).
E3t, W5 Amphora spp., Diploneis spp., Paralia
sulcata = 2= Aol IEE QT Table 4). F A4 H ol Al
HpA[ gt &5b7| o A 3AE o) FF A L= Amphora sp.,
Coscinodiscus sp., Cyclotella sp., Diploneis sp., Gyrosigma
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Figure 5. Seasonal variations in average condition index
of Ruditapes philippinarum sampled at Jeongsanpo
and Hwangdo tidal flat, Tacan, Korea

Condition Index

AT & Aol A S8 SRl Paralia
sulcataP 1L A E5= BALO| A 25.45% (AA) 11,873 cells/crr)
Fro e 2,366 cells/arZA 19.93%S  2}A| 8} th
Round ef al. (1990)2 &4 At oA o HA=E S
Hol= Efitolehal stglen, Jung et al. (2008)2 f-2fuiet
Holetol A BeR7L BE Aol A4 Bzt Friobol
g e wRTolelT V|Zed, B AT $AR
AWE eyt £33t Paralia sulcata= $-2]e} Aot
27t A dFolm AMAY SRR A7} Aot
oA SAske YAl 4 TR F2 A H] wisitia
B 159 0 Y(Choi, 1988; Baek et al., 2008; Lee, 2013),
& A7 AHolAe 2E A AlZz47F B2 S5l
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23tE7] figo] Aeet FEAL A W ol M
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T HE A B2EE AL 34159 th(Table 4). A AFES}
= Adol A4lst= HPX]EH ol Zple -r?n Amphora,
Cylindrotheca, Navicula®} Paralia sulcata$l 11, Diploneis+
= vpA| oAt HAE I} Choi et al. (2014) Thgt
A A A 2F7F BEA o] Ho| R o7 ARG E L Qlrkal
staom, & Afolds 4A A gt FFHU A= F
S50 gt RS AFstelth. Kwon et al. (2012)2
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(Suzuki and Yamamoto, 2005' Oh et al., 2009).
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