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Study of the Food Characteristics on Pacific Oyster
Crassostrea gigas and Manila Clam Ruditapes phillippinarum
in the Intertidal Zone of Taeahn, Korea
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Seoul 133-719, Korea

Abstract - To assess the source of oyster (Crassostrea gigas) and clam (Ruditapes phillippinarum),
phytoplankton community structures in the water column and sediment, including the composi-
tion of phytoplankton in oyster and clam digestive organs were investigated bimonthly from
December 2006 to June 2007 in the Taeahn coastal waters. During the sampling period, water
temperature and salinity varied from 7 to 23°C and 34 to 35 PSU, respectively. Total phytoplank-
ton abundances at St. O in the water column were higher than those at St. J, whereas total phyto-
plankton abundances at St. O in the sediment were lower. In addition, total phytoplankton abun-
dances in the water column and sediment were observed to be relatively higher in February and
April 2007. Among the diatoms, Paralia sulcata was always dominant, accounting for 41~ 87% of
total phytoplankton, except St. J for February 2007 during the sampling period. The following
phytoplankton compositions observed in the digestive organs of oyster and clam appeared: diatoms
such as genus Paralia, Navicula, Melosira and Coscinodiscus, Silicoflagellate Dictyocha, dinoflagel-
lates Prorocentrum and Dinophysis. Phytoplankton compositions observed in the digestive organs
of oyster and clam corresponded relatively well with the species composition appeared in the water
column and sediments of each season. A significant relationship was found between individual
weight of oyster or clam and their digestive organs weight, while there was not a close correlation
with total phytoplankton amount. We suggest that P. sulcata always dominated as one of impor-
tant the food source of oyster and clam in the marine ranching ground of Taeahn coastal waters.

Key words : phytoplankton community, Crassostrea gigas, Ruditapes phillippinarum, Taeahn
coastal waters
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Fig. 1. Map of the sampling site (St. O and St. J).
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Fig. 2. Seasonal changes of water temperature and salinity at St. O (Ojum) and St. J (Jungsanpo) during study period (2006 ~2007).

Table 1. Seasonal variation of dominant species (%) in the water column at St. O and St. J during the study period

Stati Dec. 2006 Feb. 2007 Apr. 2007 Jun. 2007
tation —
Species (%) Species (%) Species (%) Species (%)
Paralia sulcata 78.3 Paralia sulcata 67.3 Eucampia zodiacus 75.4 Paralia sulcata 87.9
St. O Coscinodiscus sp. 6.7 S. costatum 13.2 Melosira nummuloides 8.5 —_
Dictyocha fibula 6.7 Thalassiosira sp. 7.5 Puaralia sulcata 5.1
Paralia sulcata 81.8 Paralia sulcata 26.2 Paralia sulcata 52.3 Paralia sulcata 55.0
St.J Coscinodiscus sp. 9.1 Navicula spp. 26.2 Eucampia zodiacus 7.7 Thalassiosira sp.  30.3
_— Gyrosigma sp. 16.3 Melosira nummuloides 7.7 M. nummuloides 6.4
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Fig. 3. Seasonal changes of total phytoplankton abundances in
water column at St. O (Ojum) and St. J (Jungsanpo) during
the study period (2006 ~2007). Error bars are SD.
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Fig. 4. Seasonal changes of total phytoplankton abundances in the
sediment at St. O (Ojum) and St. J (Jungsanpo) during the
study period (2006 ~2007). Error bars are SD.

Table 2. Seasonal variation of dominant species (%) in the sediment at St. O and St. J during the study period

) Dec. 7006 Feb. 2007 Apr. 2007 Jun. 2007
Station ~——— - - = e e S——
Species (0/() Species (%) Species (%) Species (%)
Paralia sulcata  89.1 Paralia sulcata 63.4 Paralia sulcata 413 Paralia sulcata 454
St. O Cocconiels radiatus 23.6 M. nummuloides 37.8 M. nummuloides 33.8
Paralia sulcara 77.9 Paralia sulcata 64.5 Paralia sulcata 59.3 Pleurosigma normanii 59.1
St.J Cocconiels scutellum 22.5 M. nummuloides 24.3 24.2

Navicula spp.




150 Seung Ho Baek, Juyun Lee, Hea Ok Lee and Myung-Soo Han

e
i3

AY BRI ES AEFS Aam Ao $Au
=3

o w7 vebddet (Fig 4). 53], 249 Cocconeis <o)
A 2 A7HY F A oA Aol s,
Cocconeis &2 AA] F2F M =2 ez 23
AT (M BuARR). o] E &9 ditye] & A odd
B oAdTErt dle] EFe5E oz Al A%H
o= APHT F71H ] B9 HHsb A el A

1975, 1978). w3}k, =A7|7+8 E3 A A st P
sulcata= Melosiraceaec ol] &3}

- B At AFAQ Fz:olvh P.osulcata’= A
il Rl i S R e I M = d T P R g
ZF $AFoR AAFE Flow Hol(AF £ 1984
Shim and Yoo 1985; Choi 1988), A4 gl 317 2] w3}e]
wAGe] ek Mgl 27 % gkl A%
$AEY & Hoz Alsdd Ade vzRe ¥
o] AAA W Aol ot ook &9 Ao
B 75 ¢l (Colijin and Dijkema 1981; Cariou-Le Gall
and Blanchard 1995; Guarini et al. 1998; & 2002; Kami-
yama et al. 2006), 2-g]uete} -2 ads o= F2
A9 293 49 Alelell A wA2F] ] FA] o]
FEETT A (F 2002; F-2F 3 2005). B AFAME
Z3se A EFe] A2 Fo 3 (20059 2
o} g2 A velygovt, fEeke) AHA o fAe A4
AMA FEF7F AR 7189 S AT} vl
gt (A2 & 1984; Shim and Yoo 1985; # 2002; ¢
£} & 2005).

o

#2)3 A" A 922 Aeg Aoz Atz grh(Sullivan

o =3

¢

h=3
=
&

3.4Ee &g

F=Z (Crassostrea gigas)2 o] EA 2] o)

4
A k3 A FHIAE oJE3] wliel] 4
o]
<)

oj

0{33 ttlo

FIEA FHEY okl mEA 28 AR

o

o

X

i)

2ES) PR £3H W B S ol
| derte FAGo gede Aol
3 ST 2 AT ) 29elN o

dl AEEHaE] 22T AHA ke AR

il
L O oL ok me md =

ofd o >

ko
SO g ol e 0%

32

o

24 (St. O)oll A AP F =
T HEEo A UAY AlEZutaEs] AA e
= g oFAFE B ot 20079 44& A

L EZO Abolzele =A BAIgle) dAY A}

= L 4 A= (Fig. 5A). 2] 248 4

Eo] & A4S AdMs 2w, 1296, I4

3]
o= qdgstual g

40
(A)St. O M Dec. 2006

351 B3 Feb. 2007
Apr. 2007

3 Jun. 2007

(B) St.J
60 -

(% 10 Total cells oyster ind.”")

Middle Small

Size index

Fig. 5. Seasonal changes of the total phytoplanton in digestive
organs of oyster ind. at St. O (Ojum) and St. J (Jungsanpo)
during the study period (size=large; > 160 g, middle; 100
~ 155 g, small; 40~99 g, n=15). Error bars are SD.

b

Sl
s

253 2F 13& 18Fo 2 TAHUL,
Paralia sulcatad 11, Coscinodiscus 4-0] L
(Table 3). &3], Coscinodiscus &2~ 4%-0)
L8] AT HEr I9R] 24
2o, AMRER 1& 2% WAHAN

,TEFE 284 34F02 1298 A #EHAC
P. sulcata’= 299 ZAloM = gdrHozn 94
oo g FAIEY (Coscinodiscus 43 S-AHE-2] Navi-
cula sp.7} Z+7ZF A h (Table 3). 4ol += A2z F
14 238 £33 HE2F 24 3% F7iz U7y
RIL, FEFE 224 29507 ZAP|T Sl M B
FAE Y (Table 3). 69l = FHRZEF 14 153, 9}
AR zH 2

% 3%, F2F 104 11Tz 27 B9

.
2
o
rlo

o O
o)

o]

o *

e
A,
TSZ
Rt

2
8%
£
AL

WodoaE o g
ik



Study of the Food Characteristics on Pacific Oyster and Manila Clam 151

Table 3. Phytoplanton compositions (%) in digestive organs of oyster ind. at St. O (Ojum) and St. J (Jungsanpo) during the study period

Dec. 2006 Feb. 2007 Apr. 2007 Jun. 2007
Species _ P [ S S [

St. O St. ] St. O St.J St. O St.] St. O St.J
Bacillariophyceae
Achnanthes delicatula + + +
Actinocyclus octonarius + + + + 4 +
Actinoptychus spp. + + +
Bacillaria paxillifer +
Biddulphia reticulate +
Caloneis spp. + + + + + +
Cocconieis scutellum + + +
Coscinodiscus spp. + ++ + + +
Cyclotella spp. + +
Diploneis carabro + + + + +
Ditylum brightwellii +
Fucamphia zodiacus + -+ + +
Flagilaria spp. + +
Grammatophora angulosa + +
Gyrosigma spp. + +
Licmophora paradoxa + +
Melosira nummuloides + +4 ++
Navicula spp. + + + + + + +
Nitzschia spp. + +
Odonetella spp. + + + + +
Paralia sulcata +++ +4+ +++ 4+ +++ +++ +++ +++
Phaphoneio amphicera + + + + +
Pleurosigma normanii + + + + + + + +
Pseudonitzchia spp. + + +
Skeletonema costatum + + + + + +
Rhizosolenia spp. + +
Thalasopthrix sp. + + +
Thalassionema spp. + + + +
Thalassiosira spp. + + + + + +
Chrysophyceae
Dictyocha fibula + + + + + + + +
Dictyocha speculua + + + + + + + +
Dinophyceae
Dinophysis fortii + + T +
Prorocentrum micans + +
Prorocentrum minimum + +
+++: >T70%, ++: <70% and > 5%, +: <5 % for total compositions
% 2o 7P BA) FAEGHTable 3). 3 HaES A BAHGT 4% Abo]2e] Zo|AE AEELaE
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Table 4. Selectivity index (a:) for phytoplankton species consumed by oyster in St. O and St. J during the study period

. Dec. 2006 Feb. 2007 Apr. 2007 Jun. 2007
Station - - —
Species ai Species ai Species a Species ai
Actinocyclus spp. 0.53 Paralia sulcata 1 Eucampia zodiacus 0.98 Dictyocha fibula 0.29
St. O Dictyocha fibula 0.37 M. nummuloides 0.01 Caloneis spp. 0.29
Paralia sulcata 0.09 Paralia sulcata 0.01 Paralia sulcata 0.41
St ] Coscinodiscus spp. 0.68 Paralia sulcata 1 Paralia sulcata 0.67 Paralia sulcata 1
’ Paralia sulcata 0.32 M. nummuloides 0.33
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Table 5. Phytoplanton compositions (%) in digestive organs of clam ind. at St. O (Ojum) and St J (Junﬁsanpo) during the study period

Speci Dec. 2006 Feb. 2007 Apr. . 2007 Jun 7()07
peaies St O St. J St. O St. ] St. O St.J St. O St J

Bacillariophyceae
Achnanthes delicatula +
Actinocyclus octonarius + +
Actinoptychus sp. -+ +
Actinoptycus splendens + +
Biddulphia reticulate +
Caloneis bacillum + +
Caloneis crassa + +
Cocconieis scutellum + + + +
Coscinodiscus spp. ++ ++ ++ ++ + + + +
Cylindrotheca closterium +
Eucamphia zodiacus + + +
Melosira nummuloides ++ ++
Navicula spp. + + + + + +
Odonetella spp. +
Paralia sulcara +++ +++ +++ +++ +++ +++ ++ +++
Phaphoneio angularum + + + + +
Pleurosigma normanii + + + +
Skeletonema costatum +
Rhaphoneis amphiceros + +
Rhizosolenia spp. +
Thalassionema spp. + + + +
Thalassiosira spp. + + ++
Chrysophyceae
Dictyocha fibula + + + + + + + +
Dictvocha speculua + + + + +
Dinophyceae
Dinophysis fortii + + +
Prorocentrum micans + + + +
Prorocentrum minimum ++

T+t >70%, +4: <70% and >5%. +: < 5% for total compositions

5 FAShH AAEoh vpA g F2 =)o) gefo) 50 e AEERIEY] T 2AE AdEE AAE] B,
~90% = AR Zal7h 10~35% 2 EHE 270 Y ARRER 14 239 F2F 6% 6502 74
£ Azsian 270 9] wFAI7be] 5A12F wlke] &7 L 298 MAem 1293 AR 46l = A
A & AR (A3 AL 1999a.b). o] AE-- el A] EEF 14 15 e 2F 24 35 27 104 13%
o] A5 SpstAnh Rodokart AlshA xa= of MAE AL 6] F 24 (T2 He])E 445} =7
AL A ME FAR f854 (HS)9] o m o S dhepd ot BAE e vlssA wet
Asted kel Alsdet Lee(1993)9) Wre] o)a}w, 3 weh ZAH AEEHIES FR P sulcata] 3L,
o] EHo] AstA Fw 259 Aol AHAY 4 9 © 23 Coscinodiscus 3} Melosira 0] 7L & o]}
3L, EAHZe] 30em ool 10 ool 100% = A5 th(Table 5). vpA[ el M EAE AEEFTES WA 5
3l ok £ A7) abel e viAgte) AT U= = 24e] M A BAEHALN g 49,124, 6
7F B2 ez Rol(mRuAtw), 159 At s Y oz vepdth o] AL 32 AA S ZellA] HAE
She FARR, FEHeA(HaS)9] ofgke] A b oY AA WA et 25 v e BV

gl ZARA G Fule] F skl ¢l7] wigel] A 39 JAbE A3 e] vpA[ o] $u §EelA A" NEE
e A e A " pARy & 5 gl HAEE 4] 7k B WAESSL F A} AA
A AR v 2873 ) g-gelA dE A o] AEEHIE Ag =3 A A AR e
SELAES] MASE 2 A7 webA] Fgo] o2 Bojuh(Table 5, Fig. 6). AR 7MW 23 24, 44, 6]
FE BAR 29 23 g2 vas] P43 E dEs 3 Ate]zelA AEEHIAES F AR
SHA HERd Zlo] Bl A o]t} (Figs. 5, 6A). iAol = 7b A HAE o oz 12496l 423 Abo] oA
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Table 6. Selectivity index (a;) for phytoplankton species consumed by clam in St. O and St. J during the study period

) Dec. 2006 Feb. 2007 Apr. 2007 Jun. 2007
Station - -
Species i Species a Species ai Species a
Paralia sulcata 0.51 Coscinodiscus spp. 0.55 M. nummuloides 0.45 Pleurosigma spp. 0.49
Navicula spp. 0.35 Paralia sulcata 0.45 Coscinodiscus spp. 0.35 Coscinodiscus spp. 0.27
St. O Coscinodiscus spp. 0.14 Thalassiosira spp. 0.13 Dictyocha fibulu 0.1
Paralia sulcata 0.06 Paralia sulcata 0.05
Thalassiosira spp. 0.09
St ] Paralia sulcata 0.68 Paralia sulcata 0.52 M. nummuloides 0.53 Paralia sulcata l
) Coscinodiscus spp. 0.31 Coscinodiscus spp. 0.48 Paralia sulcata 0.47
80 4 7
o &
204 A 1® @ ~ 6 ©
O oD n O
60 FER ER
z 50 E 2 ©
s . E i
2 407 % 27 B
= g « 34
g 30 2 2
O = X .
20 514 @D O = 2
1o =077 2 g © =049 c
P<0.001 GO P<0.001
0 L B S B 0 T T T T T 0
0 50 100 150 200 250 300 350 0 10 20 30 40 50 60 70 80 0 4

Opyster body weight (g)

Fig. 7.

Contents weight (g)

Digestive organs weight (g)

Relationships between oyster weight and contents weight (A), contents weight and digestive organs weight (B), and digestive organs

weight and total phytoplankton abundance (C) form April to June, 2007 (n=60).

2

(TS

1}, P. sulcata, Coscinodiscus spp., M. nummuloides 2 %
vhebidet (Table 6). A4 o2, upx|gke] Fo Holgle

v =

= =g ol MEASRI} B2 F25F P.osulca-
ta® H7HE .

5. 23 vix|ee] o)zt UlE-E

=9 Abelzel 27T WEES FAES Uotny)
A A 443} 6ol AAT Aug HAFoz Fo w7
| sl A%k (oyster weigh)h, 3] 28 A AFLL & &
Z 822 %7 (contents weight), $2 4] 43}7] 3¢

[«3

=7 (digestive organs weight), 23}7]#<49] A BZg=
E9 2 A4E 2AFEE 7 AR 29
Aol gl wAS & $de] FA e BA (Fig. 7A),
7] wA Y £317|%e] FA 2o DA (Fig. 7B), 2%
Mom 237\ TAS AHEEFAEL F A4
o] WA (Fig. 70)& 77+ Folrsgieh. 29 Ao A=
A% 2 e AL Fls

w3}k,

=

Al ZHHF (p<001).

gk wpA ko) Ape]z=el A7) W EES #AAE
ofotr ] $lslM 443 6o AFT AluE
upAers) AR AEL) Abo) = (clam size)8) A37| %)
=7 (digestive organs weight), A~3}7]| 3 49 AE=g=
Eo 3 AA4E A2A A AR Apol=
(clam size)$} 4£3}713ke] F-A| (digestive organs weight)
M= 98 FHAE By o) (2=0.292; p<0.001), A
EEHAES A (AEH) o= o3 /A7) o
B spsleh(Fig. 8). 2 w2} 29} 490

Ao

=
S
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Fig. 8. Relationships between clam weight and digestive organs weight (A), and digestive organs weight and total phytoplankton abundances

Fig. 9. Relationships between total phytoplankton abundances in water column and total phytoplankton in digestive organs of oyster (A), and
total phytoplankton in digestive organs of clam (B). Relationships between total phytoplankton abundances in the sediment and total
phytoplankton in digestive organs of oyster (C), and total phytoplankton in digestive organs of clam (D) (n=8).
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