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The Environmental Characteristics and Factors on the Cultured
manila clam (Ruditapes philippinarum) at Hwangdo and
Jeongsanpo of Taean in the West coast of Korea
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ABSTRACT

To assess the effect of environmental factors on the sustainability of cultured production manila clam (Ruditapes
philippinarum), we investigated the habitat characteristics of tidal flat (Hwangdo and Jeongsanpo in Taean). We
measured the physiochemical parameters (temperature, salanity, pH, dissolved oxygen and nutrients) and the
characteristics (mean size, chemical oxygen demand, ignition loss, C/N ratio and C/S ratio) of surface sediments.
The C/N ratio of Hwangdo and Jeongsanpo were 9.0, 5.3 and the C/S ratio was 0.162, 0.159. The concentration of
chlorophyll a at Hwangdo was higher than that of Jeongsanpo and species of micro algae were 102 and 100. The
enrichment factor (Ef) and index of accumulation rate (Igeo) of the metals showed that those research areas can
be classified as heavily polluted, heavily to moderately polluted, or more or less unpolluted, respectively. So two
survey area of cultured clams in the tidal flat have been effected by the various environmental conditions, there are
needed an improvement methods and continuous research for increasing the production of manila clam

(Ruditapes philippinarum).

Key words: Physiochemical parameters, Geochemical characteristics, Cultured production of manila clam,
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Fig. 1. A map of survey area in the west coast of Korea.
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Fig. 2. Monthly changes of the physiochemical parameters in the Hwangdo and Jeongsanpo of seawater.
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Fig. 3. Geochemical characteristics of surface sediment in the Hwangdo and Jeongsanpo with

the monthly changes.

Table 1. Results of mean grain size in the surface sediments

Results of Mz

Sample Textures(%) Sef;r;:nt Statistical parameters
number Gravel Sand Silt Clay (Folk, 1968) Mean(phi)  Sort(phi) Skew  Kurt
Hwangdo Feb. 0.92 70.33 19.78 8.97 zS 3.43 1.98 0.39 2.07
Hwangdo May 0.96 70.43 18.98 9.62 cS 4.04 2.41 0.46 1.87
Hwangdo Aug. 1.22 66.26 26.61 5.91 mS 2.87 1.50 0.11 2.28
Hwangdo Now. 0.36 89.07 8.11 2.46 zS 3.50 1.72 0.34 1.97
Hwangdo Avg 0.87 74.02 18.37 6.74 zS 3.46 1.90 0.33 2.05
Jeongsanpo Feb. 8.63 56.39 27.68 7.29 zS 2.96 2.36 0.29 1.67
Jeongsanpo May 0.28  68.22  22.34 9.17 g(S) 1.54 2.63 0.26 -2.48
Jeongsanpo Aug. 0.54 73.52 20.21 5.74 mS 3.78 2.71 0.13 1.75
Jeongsanpo Nowv. 0.78 76.87 16.17 6.18 zS 2.29 3.17 -0.07 1.03
Jeongsanpo Avg 2.56 68.75 21.60 7.10 mS 2.64 2.72 0.15 0.49
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Table 2. Results of C/N and C/S ratio in the surface sediments

Korean J. Malacol. 30(2): 117-126 2014

Location C/N ratio of organic matter C/S ratio of organic matter
Hwangdo 9.0 0.162
Jeongsanpo 5.3 0.159

Table 3. Ratio of metallic elements to Al in the surface sediment at Hwang and Jeongsanpo in the west coast of Korea and in

earth crust with the Taylor and McLennan

Metals/Al x

Metal/Al Metals/Al x 1000 1000
Fe/Al Mn/Al  Zn/Al  Pb/Al  CwAl  Cr/Al  Ni/Al  As/Al Cd/Al  Hg/Al
Earth's 0.44 7.46 0.88 0.25 0.31 0.44 0.25 0.02 0.012  0.010
crust
Hwé"f;fdo 0.70 1.85 1.75 1.54 2.07 1.81 1.69 3.44 352 257
Jeongsan 0.89 1.23 1.30 1.27 1.19 1.29 1.23 2.31 281  1.37
po EF*
* EF : Enrichment Factor
2) #3E|XE2| C/N H|2t C/S H| (Me/Al) observed
_ Enrichment Factor (EF) = 1
0 ol 15 49 £71% el A 0% 2 nrichment Factor (EF) = =7 i Verust .

37] Slste] ON |2 Fsisieh. Bt Aol £

A%2) ON 9] 974548 %8 FwelA 90, FAEAA
5.3& Hebdeh. F A 2% 10 ofste] gk welw )
219 B A YL g GPoR et
otk webd] EFHAE 39 4718 FAAM T3 A
3 A AR 180l £l 98E ANae 9
t} (Table 2).

£ ANBAE B3] A /18T O w1 A

E315lct (Table 2). kA ez EA52] 3HHo] AksbAql &
J@7el A9-= C/S 7k oF 2.8 A% H& ZoR Riso
ek webA CfS vlE Alete] 24 35 HAE2] HA
= bl AR A 7 Z]g C/S ¥l F=olA
0.162, AAFEA 0.159 #Ho=z BT 2.8 o|3lE Yehlz
o] AtglEl AF4=9} AEXF (biotubation) ©] 7158t A4
Aql ﬁﬂ%ﬂﬁ (normal marine environment) ©]#u} 1)
C/S v|7} B2 Aoz Amst 4= glt} (Hyun et al. 2003).

332 9489 24494 H4F L AN 2997
1) 3&aLe| feXset 2H+E

w54 U3 F3A (BF) + H4% e S44 Al
of o3t 7} F&5949] FxH] [(Me/Al)observed] & A ZH&
A F Al W3k 2+ 5940 524 [(Me/Alcrust] £
ol & e 2t (Eq.).

wleba] BEol AAE el ¢ dARE vlofslr] ¢}
Aol i3 F3kxlg (BF) #e $19] Aoz Ailsie
Table 3] Hepbfglet. F A1) 25E4E F 949 ¢
F3HA15 (EF) %ol 1.0 olds dehdlo] F34A5 o] w2
ez zApE g

2) F&die| sTXTe} 2HSFE
FEA e} AR PR AMESke AR (Igeo) ©
Miiller (1979) ol oJste] AAE Aoz HAE| e F
£h40] FEE o= A 42 594 e} v|wdes
H“”OM o] Wie] HAE W 55940 LA Ee] Hlel
ByAo 7 o]&E glow o] uhHE v A (Eq. 2) &
o] g3}o] Axlalcl.

Igeo = 1 G
go= &Sy @
0%7]& Cne A7A S U 245 24949 5ol Bn

L F5U4 9 vlEs % (background of reference) 5 YE}
‘ﬂjl’/}. HW 27 #5949 visrE Aldey A14EA
w594 A EE AR B idATA A
e =rE ARsle AREEl7]E gt (Hyun et al. 2003,
Hwang et al. 2006).

9] A& o]gsto] At sAAIG (Igeo) #E Table 4
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Table 4. Classification of geoaccumulation index (Mdlller, 1979) and the number of Igeo class for the concentrations of metallic
elements in intertidal surface sediment at Hwangdo and Jeongsanpo in the west coast of Korea

Igeo
Location
Cu Pb 7n Cd Cr Mn As Hg
Hwangdo 0.91 0.61 0.74 1.44 0.77 0.79 1.41 1.12
Jeongsanpo 0.50 0.57 0.59 1.36 0.58 0.53 1.16 0.64
ol helsiel. dlrel 454 a B d4 EReTRE #4002 04

4. 0 A2 572] Yol BE V| & =4
1) Z=Mol| m2 1% AR w3l 2o

ARE 49 924 2 FEE A5 FHORIE 5
(0.2, 0.4, 0.6, 1.0 m) °l we} 294 #HF 0.15-0.67 ¢

glem®o]m, 590 0.28-0.97 xglem’o]x
q.]q.ulotq }\hﬂﬂ .p]i].ﬂ-_%
0.63 pglem® 22 VEhytch

X o] 954 a FEE 84 4 0.6 mellA F
7} Hgoen 599 4 1.0 molA HAE Holw Fx

84l 1.02-3.43

1 glem®S 1.42, 1.02, 1.35,

WozZm O04m EHOoEm Him

Chlorophyll@ concentration (4g/ )

=
2F = =

0.6, 1.0 m) 2 2% 0.57-4.08 pglem®, 54 0.37-0.97
rglem®] 1, 84l 1.62-2.92 pglem® S Uehflon Zojd
P 1.82, 2.55, 0.89, 1.15 xglem®$Ich (Fig. 4). E3F
% 5] 484 a FEE 8€ed 4 0.2 mellA AL
w540 £41 0.2 molA HALGH (Fig. 5).

AE |92] pheopigments %+ 34 FHOTHE
44 (0.2, 0.4, 0.6, 1.0 m) o =W} 2¥el| 0.27-0.94 1
glem®, 59 0.02-0.62 rglem’| 8€e] 0.26-2.01 «
glem’2 UEptom] $a sgzke 0.80, 0.47, 0.56, 0.84

pwglem®QJh. 181 AALE #49] pheopigments TE= 8
Aol 41 0.2 mollA Hgli 5L¢]] 441 0.2 mellA] Ha
Ry} (Fig. 6).

3% 349 pheopigments T+ sl ZHOZHE 4
4 (0.2, 0.4, 0.6, 1.0 m) °l| =} 299l 1.71-4.80 1 glem®,
590l 0.16-0.82 rglem®, 899l 1.34-5.01 rglem’= Ut
wow A JEzke 2,15, 2.35, 2.78, 1.60 1« glem®Ith.
283 3% 59 pheopigments 5% 84 4 0.4 m
oA Hgz 540l 44 0.2 melA Hiagd} (Fig. 7).

2) Hixiztel 9 LSS B4

Hakzs} e el AT ok whAe] sl

o} 9= YeES BAg A} Sroa oo 7kz+
Fig. 4. Concentration of chlorophyll a in seawater of bt deES 2R At Frade 2, 5, 88 47
Jeongsanpo. 36, 29, 37%F0] EA=EY L AATAE 2, 5, 8Yol| ZHzt
H0Zm @04m BEOEcm H1lm
5r BO02Zm O04m BOEm BE1m 5

Chlorophyll @ concent rtion iz m’

=
2F = =

W £

ra

pheopigments concent ration (427 e

Fig. 5. Concentration of chlorophyll a in seawater of
Hwangdo.

Fig. 6. A pheopigments variation of seawater at Jeongsanpo.
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T r E02m O04m EO6m HE1m

Pheopigments concentration (A&

b 52 88

Fig. 7. A pheopigments variation of seawater at Hwangdo

33, 36, 31%°] #AF oM, AMrAEFE P 27
= yehytth 23 AR v 9 YE-=ellA Amphora
sp. 1, Diploneis sp., Navicula sp., Paralia sulcata$}
Thalassionema nitzschioides?} $-73 ).

E5 3% w9 T AAEs) e P n
299l Detonula pumila 3 F°] 431 P2 F-7A
olie). 223 288 F4Ao] Wsker} 593} sUE AN
2FE0] ol 2L, AxAEE YA gHExRE
UAFG o I H}Xl‘?H 9 WE=olA Ao 29T
%2 Amphora sp., Gyrosigma sp., Navicula sp.
Nitzschia sp.2} Skeletonema costatum 2% et}
(Fig. 8).

5. A BEEY 24

npAlgre] MAEEE Frroy AJAEr) ggken, A
T 018, 718, slintel whet Wskshs Aloew vtk £
B 797k ool 2fste] Fristglon, s4RE Fe] 7}
dex RISt 9dele FAR Qlste] A Frash=
S Bt} (Park et al., 2013). ZLE] wpx|Ee] niuls
< Bt Aotz AT =3ken, Ak gl akxlEe
A7l AAEE 2 Ao yephy (Fig. 9).

%

A ek ejgkte] Hgwntal Zawk )
Puto g 7, AE, A2 A 183 0 5 ookt 3o
T4 0] it} (Woo et al., 2005). L Fol|A H5ute] e
Nyl Zauko] AT AMLe e ulr| oFAlAo|d} ul
Age] MAEtL gl 27bde 372710 Hsl, 53] 29
W7} v AlgE A|oltt 53] wix|Eke] At el <
g vAE 37 L<l FollA 2 dAEET &9 Y oY
A A Foll ARAQ] G m|AH A, AE L AAEA

o] 543 qlx® g3k} (Min et al., 2004; Shin and

Korean J. Malacol. 30(2): 117-126 2014

Fig. 8. Stomach contents of Manila clam (Ruditapes
philippinarum). 1. Paralia sulcata. 2. Actinocyclus sp. 3.
Navicula sp. 4. Nitzschia sp. (X400)

Shin, 1999).

2 Aol Bl AR FAAA FEI} HAEe n]
Sto] &2 A 2A| Aol7h A A glo] T Ao &
ol oJgk wpx| e *E%Xlﬂﬁ Aol et AR A JFE
=& 7 dsich AgutelA 453 @42 %A dRk o
3] ol A "QOMF- oA $2Ak: T3hE)l 80% 71
ol Ao g ®yEo] gt} (Kim. et al., 2005). 3 3o} A4
Abxe] A $EA FEE 8 mg/l £ECE AXAEC]
A& l 2 Qe A gtk $EFALE 7Y oF
990l o] dFew FUelGIeh 2Bl F A |45
& a FET FEA 3-690 Fdkst 71EA T pg/L Eﬂ‘r
B velsta, AT Adel| A gk 7| Fu ) o
5 B3k e F l el v 7719 % °71€4
1g=33

¢

),GJ

il

]

e Aok A3 49 G4 a FE e AAERT F
R0 B FEE MelFR glonE wolgl Aolo] o3 4
A

foz vutes 7 Ao Frejal AolE BeFa 9l
Asfje] 7ol MAsh= wixEte] FEE HAES Y=
%4 (Flint and Holland, 1980), 78 x=Zx|7ke] Zo] (An
and Koh, 1992) 5ol wg} & e Zoz Busle] 9l
onf el xE2A7M EAE 5 249 Aol EHAE
o] Ata w3 HAEY 359 pH A=} 3552 I+
5ol G Fown AuH oz AR AAEE 5 A
=9 Y57 AES AP AR 4#A 9t} (Swinbank
and Murray, 1981).

TS upA|E x| e] B8 9le T2 EAEY] 24 @

2 FgS WA 5|22 (Han et al., 2012), & AF 299
= HAESL AAEZ xA8RY =AY H@ds
Mz) = 35°] 2% 2.87-4.04 ¢ FXo|v AL A7
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Fig. 9. Monthly changes density, meat weight rate, shell length and total weight of Manila clam (Ruditapes
philippinarum) at Hwangdo and Jeongsanpo of Taean.
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