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Abstract : The concept of carrying capacity for bivalve culture of an area can be classified into four hierarchical categories, according
to their level of complexity and scope, such as physical, production, ecological and social carryving capacity. Most scientific efforts to
date have been directed towards modelling production carrying capacity and some of the resultant models have been used successfully.
But, the modelling of ecological carrying capacity is still in its infancy, because it should consider the whole ecosystem and all culture
activities. A more holistic approach is needed to determine the influence of bivalve aquaculture on the emvironment and ecological
carrying capacity. As an dlternative, we can use a set of ecological indicators which can show the environmental performance of bivalve
Jarms and assess ecological carrying capacity. Clearance efficiency and filtration pressure indicators show the value of 0.331 and 0.203,
respectively, and these indicators suggest that the present level of culture in GegjeHansan Bay is above the ecological carrying
agpacity of 0.05. Consequently, these indicators can provide a guidance on the present level of culture in regard to production and
ecological carrying aapacity in GeojeHansan Bay.

Key words : Ecological carrying capacity, Ecological indicator, Carrying capacity for bivalve culture, GeojeHansan Bay, Clearance
efficiency, Filtration pressure

1. M B ot o5, F F diFAAL 2007 WAk 29 a5 23
TG 2 dFHA T o &R A, FE 2 g v
A 2402 Jajot Azt AAAE F Axedel ©gua) ey} gy dFol A ARl 2 Aul 71l Fsiel, 01

)

AA, R BFD T o7 ARt 2 chFwaL, e o] A A07d7HA 9 ﬂf‘fﬁ"o“‘ & AR MEH S7 Al Ak
e A, 2006). 200800 Ad in] 22967} Akl o,
* EAZL : 439, ysc@nfrdigokr, 061-720-252% o] 2007d 12 efeh shulrioll A BhAIRE f3241 B o] AvBlE
t WA} A Y, sj@nfrdi.gokr, 61-720-2522

_21_



(Hebei Spirit) . 415 AbaLel 9J3le] Majote] 2 %44 A4
A AdEe 28a AR & %4 2 B4 7|91gt

o el #74S And AL uojaA gL oF
o) W], H e X &HQ o] &0 WE A7} 2. ¥ale] Zt
7H Hol@e 2343 AAF F 59 olfE dokd F&
ARG o F TR FALHL AEH g Zrletn Y= A
otk (= dateh g, 2008). 259 At o] o] A A Ml
g 2 AESHQ] LS 913w meksly] $ste] o] 3
B8 A 2 Ggo B A7 Bo) AFHYTh Fyo
BF, FH AEY dUA] AR &S o] &3 YN A
1996a; 1996b), 7|2 EH FNAE Hol g Feke
&85 Ho 89 A, 2001), FE A% @8 A
AL H4& A 818l & AJd 2dS AP & QA =
2ol AAANA G BAEF A =l F2(0], 2001), °
o] =2 g3 £A(Y, 2007) Sol Aok
a2y, s §3ts ueste] 433 gae A&
UE AFEHEF A4S A3l Inglis et al.(2000)0]
#3132, McKindsey et al.(2006)0] 2538t 4717} Al=T 29
T AFEANE NdE 4T 5= Utk olo W™ o
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Fig. 1. Distribution of oyster farms, sampling

stations and oyster farms groups in
GeojeHansan Bay.
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Fig. 2. Hierarchical structure to determine carring
capacity of a given area (adapted from
McKindsey et al., 2006).
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Fig. 3. Theoretical food web in area where
bivalve culture is performed prior to
the introduction of farms (adapted from
Gibbs, 2007).
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Fig. 4. Theoretical food web in area where bivalve
culture is performed with culture included
(adapted from Gibbs, 2007).

2.3.1 I3}t8(Clearance Efficiency : CE)

CE— & Residence Time (day) (1)
C, Clearance Time by oyster culture (day)
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2.3.2 2 (Filtration Pressure : FP)

FP= By _ Bivalve Filtration (tonC) 2)
P, Phytoplankton Production (tonC)
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3.1 AH=|srMate] H3tE(Clearance Efficiency)
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1), H# 1.34L/ind./hro] Y oh(= B4t 89, 2008). & 314
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o714, FR: 948 (L/g DW - h)

Wa: 3% 55% ()

Table 1. Filtration rates of Crassostrea gigas

2008 2009

Jun Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb.

Water
temp. 179 221 235 237 196 169 122 117 855
(C)

Wet-tissue
weight 005 079 236 406 406 102 121 140 155
(g/ind.)

Dry-tissue
weight 001 016 047 081 081 204 242 280 309
(g/ind.)

Filtera—
tion rate 016 062 148 219 199 281 251 256 226
(L/ind./hr)
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Table 2. Flushing time by tidal prism in GeojeHansan Bay
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Table 3. Assessment of clearance efficiency in different
regions (adapted from Smaal and Prins, 1993
and updated)

Region
(Country) 1 2 3 4 5 6 7 8 9 10

South San
Fransisco 2500 6
Bay (USA)

15 25

6250 600 90 1L1 07 1665

Western
Wadden 4020 29 104 36 14417 48 05 10 58 172
Sea (NL)

Marennes-
Oleron
Bay (F)

675 5 21 42 2835 8.4 18 71 28 258

Bay of
Brest 1480 10 74 74 10952 48 36 167 28 593
(F

1}{%5)‘"* 4385 19 30 16 6845 51 15 23 124 15

Geoje
Hansan
{KR)

1403 239 168 07 986 669 11 7.1 213 033

1. Total volume (10°m”)

2. Avg. depth {(m)

3. Biomass (gDW/m%

4. Biomass (gDW/m")

5. Standing stock (10°g)

6. Clearance rate (L/g/d)

7. Clearance rate (m>/m%/d)

8. Residence time (d)

9. Clearance time (d)

10. CE(=Residence time / Clearance time)

ARG IR ol g7 Asks AEgs JHRU(Fg
6), AgE 52 38 ojFyefo] 0752 M gk v
Ehfglow, S5t 7 ojgefo] 0079% 7HE e e v
ERAAAI T, *353741011 obFH HotE T4 ke AN 58
T8 71F 0068 BE THoA 2Ifeta glon, HEEEa
o) Hootg A@gf gl 10003 p1AA Fahe Aeolrk.
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Fig. 5. Residence time as compared with clearance time
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Fig. 6. CE value according to oyster farms groups in
GeojeHansan Bay.

3.2 HAIEARES] o BfeH(Filtration Pressure)
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Carbon = 1 : 04 Bierman and Dolan, 1981; Horiguchi et al.,
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Fig. 7. Monthly variation of daily primary
productivity in GeojeHansan Bay.
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ARG FEAF A%H ol AR APAES 4§

Table 4. Assessment of filtration pressure in
different regions {(adapted from Smaal
and Prins, 1993 and updated)

Region
(country) 1 23 4 5 6 78 9 10

Sylt - . 048 =
) 7.2 2 4 02 08 (12] 3 14 151 181
Ooster- 18
schelde 2,740 8 351 052 183 6 108 115 059
(NL) Gl
Marenn- 32
esOleron 675 5 135 022 297 . 35 112 159 3.76
Bay (F) {237
Arosa . . 085
& 4335 19 228 0.2 6 41 51 .
(Sp) ,33 9 228 7 61 [0.4] 345 150 0.56
Geoje 60
Hansan 1,403 24 588 058 34.1 . 1.2 69 2.0 020
(KR) (1021
1. Total volume (10°m®)
2. Average depth (m)
3. Area (10°m®
4. Primary production (gC/m?/d)
5. Primary production (10°¢C/d)
6. Surface bivalves [% of totall (10°m*
7. Phytoplankton flux (gC/m%/d)
8. Phytoplankton flux (10°gC/d)
9. Required production area

10. FP (=Phytoplankton flux / Primary production)

280.9

1504

& QSR =059}

100.6

Phytoplankton flux (10gC/day)

& Aross PP 056

Primary production (10t9C/day)

Fig. 8 Phytoplankton flux as compared with primary
production (adapted from Smaal and Prins, 1993
and updated).
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Fig. 9. FP value according to oyster farms groups in
GeojeHansan Bay.
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Fig. 10. Clearance efficiency in GeojeHansan Bay and
schematic representation of the progression of
the development of hivalve culture.
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Fig. 11. Filtration pressure in GeojeHansan Bay and
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