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Growth and Carrying Capacity of Pacific Oyster, Crassostrea gigas,
in Kamak Bay, Korea
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Abstract - Growth of Pacific oyster, Crassostrea gigas, in Kamak Bay, Korea was mod-
eled using Von Bertalanffy growth function, seasonal Von Bertalanffy growth function
and generalized growth equation of Schnute and Richards’ growth model, based on
shell length and wet weight frequency data of 9208 oysters. Carrying capacity in the
oyster culture ground was also estimated using Schaefer’s and Fox’s surplus producti-
on model. The present results suggest that the generalized growth equation of Schnute
and Richards’ model is fitter to describe the length growth pattern of C. gigas than Von
Bertalanffy growth functions. This results also suggest that the current number of cul-
ture facility per unit area in 2000 is similar to the number of facility that produces the

maximum production of oyster per unit area.
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Fig. 1. Historical (a) total production, (b) production per
unit area and production per facility for Crassost-
rea gigas in Kamak Bay, Korea.
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Fig. 2. Study area in Kamak Bay, Korea, showing sampl-

ing stations (Black circles) for the growth analysis
of Crassostrea gigas.
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Table 1. Growth parameter estimates of Crassostrea gigas for each length-growth model. VBGF = Von Bertalanffy growth
function; SVBGF = seasonalized VBGF; GGF = Schnute and Richards’ generalized growth function; NLR = nonli-
near regression analysis; FiSAT = FAO-ICLARM stock assessment computer package; W.. = asymptotic meat
weight; L.. = asymptotic shell length; K = curvature parameter of growth functions; C = parameter showing the
amplitude of seasonal growth oscillation in the SVBGF; WP = winter point in the SVBGF (i.e. ts+0.5); to = the age
that fish would have had at length zero; o, B & y=growth parameters in the GGF; ¢ = growth performance index
(eq. (5)); Bracketed figures = standard errors; March 1997-May 19982, June 1997-May 1998P; fixed value®

Estimation method: FlsAT NLR
Parameters Data used: Input data A2 Input data Bb Input data BP
Growth model: VBGF SVBGF VBGF SVBGF GGF
L. (mm) 63.50 75.50 65.00 75.00 60.83(3.36)
K(yr 1 2.40 2.10 2.50 2.20 4.66(1.12)
to(yr) -0.30 -0.19 -0.25 -0.17
C 0.90 0.90
WP Dec. Jan.
a -1.15(0.59)
B —0.95(0.33)
Y 0.85(0.33)
¢ 9.18 9.38 9.27 9.42 9.76
R2 0.60 0.64 0.71 0.81 0.84
W..(g) 24.05
K(yr-! 1.89(0.25)
o 10.21(2.59)
B 1
Y 2.05(0.64)
R2 0.91




382 Young Cheol Park and Kwang-Sik Choi

90 r
a

80 + l

70
E 60
E
£ 50
3
c
f 40
2
v 30

17 - - - SVBGF
20 | hardening '/' ——GGF
period 7
10 _/’\ | ® Mean length
o 1 L 1
0 0.5 1 1.5 2 2.5
Age (yr)
14
b

12 |

10 |
C] —GGF
k) 81 ® Mean weight
g
5 87
) l

4 hardening

period
2 -
0 1 L 1 i)
0 05 1 15 2 25

Age (yr)

Fig. 8. Estimated growth curves of Crassostrea gigas. a)
length growth curves; b) weight growth curve;
VBGF = Von Bertalanffy Growth Function; SVBGF
= Seasonal Von Bertalanffy Growth Function;
GGF = generalized growth equation of Schnute
and Richards’ growth model; error bars = standard
deviations of the mean values.
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Table 2. Maximum productions of oyster per unit culture
area (MPUA) and the corresponding number of
facilities (FACwmp) in the Kamak Bay obtained
from the two estimation methods

MPUA FACwp
(ton/ha) (facility/ha)

Models Data used R2? Significance

Schacfor 19852000 6165 38 010 NS
mco d‘fi T 1988~2000  44.09 2 0.18 NS
1993~2000 21.17 8 0.69 *
. 1985~2000  88.79 80 005 NS
X 1988~2000 54.13 45 012 NS
model
1993~2000  19.70 8 0.61 #

NS: not significant (P> 0.05); *: significant (P < 0.05)
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