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Estimation of Carrying Capacity in Kamak Bay (1I)

— Estimation of carrying capacity of oyster culture ground—

Eun-1l Cxo, Chung-Kil PARK and Suk-Mo LEE
Department of Environmental Engineering, Pukyong National University, Pusan 608-737, Korea

In order to estimate the carrying capacity of oyster culture ground in Kamak Bay, primary productivity
was calculated using the ecosystem model. The allowable maximum oyster production, namely, the
carrying capacity of Kamak Bay was estimated by using the annual phytoplankton preduction and

conversion coefficient to oyster meat.

On the environmental conditions of oyster culture period from june, 1994 to March, 1995,
phytoplankton production, the allowable maximum oyster production were estimated to be 181,594 tons
of carbon and 287,033 tons of oyster meat, respectively. The allowable maximum oyster production was
estimated to be 15,443 tons in the actual culture ground where oyster culture facilities are installed in
Kamak Bay. In 1994 4,532 tons of actual oyster meat production was equivalent to ca. 29% of carrying
capacity, and in 1987 it was 14,592 tons equivalent to ca. 95%.
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The study area and the oyster culture grounds in Kamak Bay (1994).
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Table 1. Culture area, facility, oyster production

SP1

o glot FAAAM diFE 198833 H MA3 Ta
871 Al 199336l = Al AddiS=7) 3,0000 2 =
ZAEAT 199439 ddol) uhd v Fx 9 A
Ag4g B 2ANFLE F 7R 2 Uro UE

o Az FAS 28T 2 B4 (total oys-
ter production)# #2 XA 4=& (body weight
rate) S Fate] Hztel ZAE AP %2 QAF
(oyster meat production) &2 o] Jepfih
o AdEE BE 198799 Hu) S Holg
7} 19939l = 13,200 ton, 1994391 28,000 tonS A
Abste] ool wlsjA ZAE AAFE HYo 12
I Table 200 19943 2G4 FAHAT 24
A des Yedidd. BEE dA9 2 AuEde
1,2463ha0l 1 AUl = 10242000l 2 QAT o)A
Wgoz e BEE W 2 FAHEE 8950 haol
n AAYeE 74700001t 2Eln BRE] 1WA
2 134km?o] 2L FAF WAL 8950 km?*o| B2 ol
A FAFo] A HEL 0,067 (8.950 km?+ 134
km?) o]t}

and body weight rate in Kamak bay from 1985 to

L A
= B

1994
Year 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

Cultprearea 1999 1265 1272 1208 1284 1254 1254 1254 1254 1246

(Faclity 927000 25240 25440 25660 24080 23500 21000 19782 3000 10242

Total oyster

production 58000 74000 83400 38800 60200 63450 56700 64000 13200 28,000
(ton)

Oyster meat

production” 13514 18130 20016 8846 12160 11674 10546 14016 2890 6216
(ton) ’

Body welgh 530 233 245 228 202 184 186 219 219 222

1) oyster meat production (ton)=total oyster produ

ction (ton) Xbody weight rate (%)

2) body weight rate (%)=meat weight/ (meat weight+shell weight) X100
Table 2. Opyster culture area and number of the hanging culture facilities in Kamak Bay (1994)

Culture area (ha)

Facility

Area ha (km?) (number)
Yeosu 94.5 0.945 493
Kamak
B Yochon 1,151.8 11.518 9,749
i Total 1,2463 12.463 10,242
Study area 895.0 8.950 7470
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Table 3. Primary productivity, carbon production and maximum oyster production calculated on the as-
sumption that there were no oyster culturing facilities

1994 1995
6 7 8 9 10 1u 12 1 g2 g Tota

Primary

productivity 748.76 1,056.631,363.181,065.36 634.11 390.19 194.16 13199 134.19 200.01
(mgC/m*/d)?

Primary

productivity 560 791 1020 797 475 292 145 099 100 150
(gC/m?/d)?

Carbon

production 22,553 32,887 42428 32,089 19,736 11,753 6,043 4,108 3,772 6,225 181,594
(ton)

Maximum oyster

production 35412 53342 70,803 51560 30,576 17,554 8410 5549 5,090 8,737 287,033
(ton)

Y Primary productivity(mgC/m®/d):
()= 1= (P)}+ VA(T) * 1 (DIP,DIN) - (1) - P=V(T) + P=VA(T) » Z=V(T) « P—W;, 25
» Prlmary productivity(gC/m?/d)=Primary productivity’(mgC/m*/d)X7.5”(m)X10™?
» Mean depth (m)
Table 4. Primary productivity, carbon production and maximum oyster production considering oyster
culture area

1994 1995
6 7 8 9 10 1 12 1 g 3 Toa

Primary

productivity 74876 1,056.631,363.181,065.36 634.11 390.19 194.16 131.99 13419 200.01
{mgC/m%/d)?

Primary

productivity 449 634 818 639 38 234 116 079 081 120
(gC/m¥/d)?

Carbon

production 1,206 1,759 2269 1716 1056 629 323 220 202 333 9713

(ton)
Maximum oyster

production 1915 2901 379 2764 1639 942 450 297 273 468 15443
(ton)

Y Primary productivity(mgC/m®/d):
—d~°—)—{1—p3(P)} Vi(T) * (DIP,DIN) * 15(1) * P=Vo(T) « P=V5(T) + Z=Vi(T) - P—W, 2%

P iz
2 anary productivity(gC/m?/d)=Primary productivity”(mgC/m*/d)X6.0”(m)X1073
% length of hanging culture facilities(m)

713



£&9-434 -

712438 & ANEIY R, o] 712N S o] &3
ok AA A A 7
a3 78 323 e AN 22 AdIda A3
o {ANE o]&dtd T A A
Tk 22)a AdE 4E x40,
24 Ho ZAAFE Table 301 JehiA

Table 3& H3 19943 6¥ A 199513 38744 %4
A717F 5] B AA AN AEEFIEY T2
O A 7ted $ AL 181,594 tonCol 2, T
AAY G Hy AL e d=FS 287,033 ton
o]k, 121 o] ANFE T WHY MiFog
vl B HwAo| 134km?o]BR ©S WH
T AUFL 2142 ton/km¥/yearo] L B9 £FF ¥
ZANZoE B BEA £30] 1X10°mPol B
2 029 kg/m®/year7t At}

2

12 2@4ANHo] Ho e AHTeM F
A M

BEE A4 37 5 A4 2 FHA40] 59 =
TAE 1 F dRAY @4l Joenz Hif 2
A% V5% AA AAERE vy dsde
AA ZEAA o] Hol gle FAMY HY 24
AL 78 "ok Ao 19949 EEE W =44
A AL 895km?ol L 3t Hdf ol 6mo
22 F FAANA TN 9z Bted gad
€ 9713tonCol 3L W7 42 s EE 15443 ton
(Table 4)°]1th,

13 AA SANFE

BEEANA 190430 & F3 et de F
Z d7 AAEE 28000 tonl B 2AME T of A4
o B dFdA ge st Ao o9 Alatek
T X3 Jlong AFgdAgaA Aid uzt
ZANES OA Fagd 9 SANFE U
Qo] FAANAUS (7470t A AA FAA LT
(10242t) & WE ¥ & (7470+10242=0.729) & &

-

)

4w

3t et ed oJEA 7§ AT AR GolA 1994
dol] AAd 23 AAFLS 20412ton0l A FES
Fate] GZIAMAEFo g A A 4532 tono] F T

14 2% 8734%
BER A oA AEZHAE YAFL g4
OS2 181594 ton COliL o] o] AR UF2 Hsd
o3 7hR A a7 o) &2 A 7He F2 287,033

tono] ©th o]Zo] EE o] 37 §o|rt,

BEE U9 S¢4T $383L ¢ §
ol A& & HAAg |zt o ¢F AN e
S22 15443ton°] AU 19943 TFAAIHAA A
A AL &F AAFS 4532ton0 BR o] Hu)
&I AAbEFY o 29% 0 FHL, AiEFo] 7}
Z =Y 198795 LEAAE 14592 tone Hl A
Ab Tbe#e] oF 95% 0] AFHEZ Ho) A e F
of 744 77 AAEFe s HrtEd

BEEe 29AF 874 8% vlaste] 44 44
Fol JoEg g FYAF #xyT 3 E4ddH
ALY S F/HTE Ao S 7HsA
o] Sl Yot}

Nixon (1981)& 712 A3 5 o) g Fe) #4
TFoA 71244 0] 1kgC/m¥yearH e 8 GolA 9
o] 8 &o] 100 ton/m*/year3 = At ok BEE
7123 8 0] 1.6 kgC/m?/year©] I 19943 4= AN
22 506 ton/km?¥/year7t HEE QAF %A Al Mo A9
A akero] AAAE 9] AAtgel viste & HAEE

2o

® ¥

BRE 2347 4 4%S 48] A3 A
A 2dE o835t g yxAMEE s |
ZH ABEPIEY AIFS Fio] dF2HMY HE
ALE st 29 Ay AN e d & $38F
& AR

19942 693 E 19959 3E87HA F44 7T F3te
BEE AXodA HE2EFIE PFS 181594
tonCol G A &2 A7 5HE 287,033ton) A
I ¢9edY A5 HEL 029 kg/m/yeardAth B

714



~2P4Y ALY 43 -

HE A 2FAA A Hol gle F3teA e {7t
Hd YA 7HeHE 15443ton0] 2L 19943 A
Al SZHAYFE 4552ton0] B2 ZHAY EALH
o] ok 29% 0] AFEYL 1987 E AT 14,592
tone] 22 §7342 95%9) sHFHAU}, Wk o
2 F4A% #E2UT HEEYY BEEAE 2Y
AANANFE FIA A aEe] o 318 A
T d922 FrrEdn

Ab Al

2 ATE SIAGAR A9 FAFV0 L 9%
VAR AN ALF (A% Z FHolFe B
AE344 8 34 1% kel B A7A%e
Qwoln], ol G @Fno] FA=YH,

12
Ho
rok

a

Cho, El., CK. Park and S.M. Lee. 1996. The Estima-
tion of Camying Capacity in Kamak Bay (I1)—
The estimation of primary productivity using
eco-hydrodynamic model. ). Kor. Fish. Soc. 29
(3), 369~385 (in Korean).

Joh, H. 1986. Studies on the mechanism of eutro-
phication and the effect of it on fisheries pro-
duction in Osaka Bay. Bull. Osaka Pref. Fish.
Exp. Stat. (7), 1~174 (in Japanese).

Kim, Y.S. 1980. Efficiency of energy transfer by a
population of the farmed Pacific oyster Crasso-
strea gigas in Geoje-Hansan Bay. ). Kor. Fish.
Soc. 13 (4), 179~193 (in Korean).

Kusuki. Y. 1977a. Fundamental studies on the dete-
rioration of oyster growing grounds-I Produc-

tion of faecal materials by the Japanese oyster.
Bull. Jap. Soc. of Sci. Fish., 4 43(2) 163~166
(in Japanese).

Kusuki. Y. 1977b. Fundamental studies on the dete-
rioration of oyster growing grounds-II Organic
content of faecal materials. Bull. of the Jap. Soc.
Sci. Fish., 43 (2) 167~171 (in Japanese).

Lee, G.H. 1993. Fisheries oceanographical studies
on the production of the farming oyster in Ka-
mak Bay. Ph.D. thesis, Department of Oceanog-
raphy, National Fisheries University of Pusan,
pp. 1~180 (in Korean).

Nixon, SW. 1981. Nutrient dynamics, primary pro-
duction and fisheries yields of lagoons. Ocea-
nol. Acta, Pro. Intemat. Sympo. Coast. Lagoons
SCOR/IABO/UNESCO, pp. 357~371.

Odum, E.P. 1971. Fundamentals of Ecology (3rd ed-
tion). Saunders, Philadelphia. 574 pp.

ZETREMAW. 1985. SH/M KB_+FE. Kt
ik, pp. 117~133.

fARE (1986): —HMADHEEKRBNRRIZ>VWT. B
BRKERRS, BEAEMABR FREEE,

pp. 1~8.

WIS « BEEEFORR - BMMBEE]. 1992. RILRRT O 7 ¥
EREBIZHII 27007 4 a5 (1990). M
I KR, 6, 1~8.

HABHERYE RERSBMEMATIRRN. 1986 "B
EHVEREEEAERSFIRE -KER
Bl3al-> g VHEE-",

THHIT. 1992. BEREAE HEMLEEM, ®F,
pp. 1~120.

19969 39 159 AF
19963 9¥ 59 ¥

715



