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ABSTRACT

To introduce an oyster rack culture in tidal flat of Wando-gun, Korea, we investigated sanitary conditions from 2012
April to 2013 March in oyster growing waters and adjacent area in Wando. Average seawater temperature and
salinity ranged 8.6-28.0C and 26.2-33.6 psu, respectively. The coliform group and fecal coliform of seawater
ranged < 1.8-13.0 MPN/100 mL each. Only one of 60 samples was exceeded in the European criteria of fecal
coliform. Influence of adjunct basin’s pollution load on cultural waters was negligible, which half radius of dilution
was not above 300 m. According to our observation, however, landing of oyster should be banned for at least 5
days after the heavy rainfall. Our findings meet the sanitary seawater criteria for domestic use and export of
shellfish and classified as 'Class A' in European Community regulations for bivalve culture.
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Fig. 1. Sampling stations for sanitary survey of the seawater
(o), oyster () and drainage basins (m) around oyster
cultural waters in Wando, Korea.
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Fig. 2. Monthly variation in temperature and salinity of
seawater in Wando, Korea.
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WFAZAFE Table 10 Yebligleh 2A717ke<t g+ 4
FAANGF] Wl 47 < 1.8-13.0 MPN/100 mL 2%
e, Z1skeks A Hele 47 2.2-2.6 MPN/100 mL
4 < 1.8-13.0 MPN/100 mL, 90th percentile %] Hs|=
7¥7+ 4.3-6.1 MPN/100 mL % 3.5-6.1 MPN/100 mLZ 1}
eyttt f-Elvet dalicke] siFAgAtai el ARb (Choi et
al., 1998; Shim et al., 2009), 3ZALAAIT (Ha et al.,
2009), 7199t (Kwon et al., 2012), Aut (Park et al.,
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Table 1. Spatial distribution of sanitary quality of the seawater in Wando during the studied period
MPN/100 mL
. Coliform Fecal coliform No. of
Station
> 230 > 43 samples
Range GM! 90th? Range GM! 90th?
No. % 0 %
1 < 1.8-13.0 2.2 4.3 0 0 < 1.8-7.8 2.0 3.5 0 0 12
2 < 1.8-13.0 2.5 6.1 0 0 < 1.8-7.8 2.3 4.6 0 0 12
3 < 1.8-13.0 2.1 4.3 0 0 < 1.8-13.0 2.1 4.2 0 0 12
4 < 1.8-13.0 2.3 4.8 0 0 < 1.8-13.0 2.0 4.2 0 0 12
5 < 1.8-13.0 2.6 6.1 0 0 < 1.8-13.0 2.5 6.1 0 0 12

'Geometric mean, 290th percentile
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Table 2. Temporal distribution of sanitary quality of the seawater in Wando from April 2012 to March 2013

MPN/100 mL
Month Coliform — Fecal coliform — I:IZ. if
Range GM!  90th? o w Range GM!  90th? o u samples
2012. 4 <138 <18 <138 0 0 < 1.8 <18 <138 0 0 5
5 < 1.8-2.0 1.8 1.9 0 0 < 1.8 <18 <138 0 0 5
6 < 1.8-2.0 1.8 1.9 0 0 < 1.8 <18 <138 0 0 5
7 < 1.8-2.0 1.8 2.0 0 0 < 1.8-2.0 1.8 2.0 0 0 5
8 13.0 13.0 13.0 0 0 7.8-13.0 10.6 15.2 0 0 5
9 2.0-7.8 3.1 6.9 0 0 < 1.8-7.8 2.4 5.6 0 0 5
10 < 1.8-4.5 2.2 3.7 0 0 < 1.8-2.0 1.9 2.1 0 0 5
11 < 1.8-2.0 1.9 2.1 0 0 < 1.8-2.0 1.9 2.1 0 0 5
12 < 1.8-7.8 2.5 5.7 0 0 < 1.8-7.8 2.5 5.7 0 0 5
2013. 1 < 1.8-2.0 1.8 1.9 0 0 <18 <18 <18 0 0 5
2 < 1.8-45 2.1 3.6 0 0 < 1.8-4.5 2.1 3.6 0 0 5
3 <18 <18 <138 0 0 < 1.8 <18 <18 0 0 5

'"Geometric mean, 90th percentile
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214 itk (Baek, 2014). gxsfjdolAx 142712 54
o $1EA Aol vhh F7P HEE BelAul, sig 7]
£2] 43 MPN/100 mLE 5538 7123 yeylt) (Table 2,
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Fig. 3. Monthly variation of geomean and 90th percentile of
fecal coliform and rainfall in Wando from April 2012 to
March 2013.

315t} (Table 4). #|49] EHANAFE 1940= 4.5-13
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- 132 -



Korean J. Malacol. 31(2): 129-136 2015

Table 3. Sampling schedules for rainfall effect survey in the cultural waters and the oysters

Month September 2012
Date 16 17 19 20 21 22
Rainfall (mm) 79.0 58.5 Sampling i Sampling
Date Date

Table 4. Summary of bacteriological examination results of sea water and oyster after the rainfall

Sampling . Oyster
Day Station Total  coliform Fecal coliform Total  coliform Fecal coliform
(MPN/100 mL) (MPN/100 mL) (MPN/100 g) (MPN/100 g)

1 7.8 4.5 45.0 45.0

3 0-1 4.5 2.0 20.0 20.0

5 <138 < 1.8 <138 < 1.8

1 13 13 130.0 130.0

3 0-2 7.8 7.8 130.0 20.0

5 4.5 4.5 20 20.0

1 7.8 7.8 78.0 78.0

3 0-3 7.8 4.5 78.0 < 1.8

5 2.0 2.0 <138 < 1.8

1 13.0 13.0 130.0 130.0

3 0-4 13.0 7.8 130.0 78.0

5 4.5 4.5 20 20.0

355k A0 Ao Sof slelshe Aolrh

et al., 2010). ekl x AR

O]E]- (Wando-Gun, 2014).
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2073/2005  (European
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7]“5} A5 el gk fele] AT EdE

o (NFRDI, 2006) ¥ 7JAnt 3§ (Park et al., 2010) ¢l
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4.9 5$F9 e S Lol A el v & FFH)

AR Fl FelA AldEA sAdE TR 5
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200 m©
=
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Table 5. Results of the bacteriological examinations of rack cultured Pacific oyster, Crassostrea gigas, in Wando from
April 2012 to March 2013

Fecal coliform (MPN/100 g) CFU/g at 35C
Station > 230 > 100,000 No. of
Range GM! Range samples
No. % No. %

1 < 18-130 36.5 0 0 150-2,400 0 0 12

2 < 18-45 20.9 0 0 100-1,400 0 0 12

3 < 18-330 36.5 1 8.3 200-10,000 0 0 12

4 < 18-230 34.4 0 0 130-1,700 0 0 12

'"Geometric mean

Table 6. Result of sanitary survey on pollution sources in drainage basin of Wando area and calculated impact area in the

Sea area.
Station LD DV.Z FC? DL* DWR? AR® RH’
(m) (L/min) (MPN/100 mL) (MPN/day) (m?) (m?) (m)
D-1 0.01 1.0 490 7,056,000 50 5,040 57
D-2 0.01 0.5 13,000 93,600,000 669 66,857 206
D-3 0.01 1 13,000 187,200,000 1,337 133,714 292
D-4 0.01 1 2,000 28,800,000 260 20,571 114
D-5 0.01 0.5 17,000 122,400,000 874 87,429 236
D-6 0.05 5 4,900 352,800,000 2,520 50,400 179
D-7 0.05 5 1,300 93,600,000 669 13,371 92
D-8 1 10 490 70,560,000 504 504 18
D-9 0.01 0.5 17,000 122,400,000 874 87,429 236
D-10 0.01 0.5 23 165,600 1 118 9
D-11 1 0.5 20 144,000 1 1 1
D-12 1 20 130 37,440,000 267 267 13
D-13 0.01 0.5 1,300 9,360,000 67 6,686 65
D-14 0.01 0.5 230 1,656,000 12 1,183 27
D-15 1 15 1,300 280,800,000 2,006 2,006 36
D-16 0.01 0.5 1,300 9,360,000 67 6,686 65

'LD; Lowest Depth, 2DV; Discharge Volume, °FC; Fecal Coliform, “DL; Determined Loading, °DWR; Dilution Water
Required, °AR; Area Required, "RH; Residue of Half-circle.

A s ez el G AR Ao} ALk g e TR FFo] ofUH A gl Aow o
= AAA A 43 291e 93-1,973 m7bA] GIFE t} o]= FH o o] A1, P xFHAT0] Uil
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3Rt ol Ale] AbHel Al oY 7] 8<l3t A1FA F& F5A7IE sgelsly, ol o] side] A A
ol B YAl EAe s ® s wh=tt (NFRDI, ZofAlel At B Al Zle® g 1
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Fig. 4. Schematic drawing of influence area from each
pollution sources from drainage basin around cultural
waters in Wando, Korea.
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