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Carrying Capacity and Fishery Resources Release
in the Bangjukpo Surfzone Ecosystem

Yun Ho KANG*

Aquaculture Research Center, Yosu National University, Yeosu 550-749, Korea

To increase fishery resources in coastal waters, juvenile fish and bivalves are artificially released every
year in Korea. This study provides a methodology to estimate an optimal release quantity based on the
carrying capacity of the receiving basins. Carrying capacity was defined by E.P. Odum's theory of ecosystem
development as the upper limit of biomass, where total system respiration equals total primary production.
The Ecopath trophic ecological model was used to determine carrying capacity in the surfzone ecosystem
of Bangjukpo on the southern coast of Korea. Using a top-down control method, various biomasses of
fish groups were given to the simulation, with primary production constant and no catch. The results showed
that biomass of selected fish groups increased by two orders of magnitude, yielding a five-fold increase
in overall consumer biomass. The resultant values are 10 times higher than those estimated in open seas.
This can be explained by higher primary production in the Bangjukpo surfzone ecosystem. This method
can be used for strategic releases and ecosystem management, particularly when based on an ecological

background.
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Fig. 1. Study area of Bangjukpo surfzone ecosystem.
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Table 1. Main species and biomass of functional groups in the Bangjukpo surfzone ecosystem

Group Main species Biomass (gWW m?)

1 Phytoplankton Diatom, dinoflagellates 5.87

2 Benthic algae Ulva pertusa, Codium fragile 20.42

3 Particle Feeding zooplankton  Hervivorous copepoda, cirriped larvae, polychate larvae 3.94

4 Carnivorous zooplankton Copepoda, chaetognath ' 3.15

5 Bivalve Ruditapes philippinarum 16.08

6 Meiobenthos Amphipoda, harpacticoid copepods, cummaceans 2.38

7 Malacostraca Shrimp, crab, mysidae 0.64

8 Detrivorous fish Trachinocephalus myops 0.06

9 Omnivorous fish Mugil cephalus, Limanda yohohamae 0.24

10 Carnivorous fish Takifu nipholes, Enedrias nebulosus, Paraplagusia japonica, gobidae 1.72

11 Piscivorous fihs Platycephalus indicus 0.13

12 Detritus 398.60

A FHolAM o] Fojx= WRALS FHE FHA 7HA 200A AF 37HA) A AEAA 9 TR Fdojrh Al
sk Ao THe S La%—s}o% IR elgch @ AF AYAGN DALY (7)S AWHOE FIFF ®)
EANSAS Tas $RFE A4S AD WUES wo) A0 FFFS ARV BFFS TRA i
AN Flo| BHolng 4Y ol Rl zw% aHlA F5FFoIch 18t} Ecopath oA A3bsbate)
A ool BAgel 12 2§ Fo vmxl AARNF  sFLHL BARY] g LuR 25EFFL 255
28¢ Adsn WEE sk BRI 4 18]

A TFL Table 1) A vpe} 2ok A= Zalolw
AA =S 50, 100, 125, 1508 F7}8ke] AR81EZA (top-
down control) WA o2 JU>R e YHFHT AP o)
FAHA & FAFE A3l 71EAE (B, P/B, O/B, DOE
tzo% ol Al 3o 7153t s stvh 2evh Ayt

2 ¥4A4stn o] 8L gle Ao FpHsHTh 2y e
EE>1.0, P/0>0.6 &4 wj¥t A3t =E 3} T} (Christensen
and Pauly, 1998).
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Al AgEet FASRA Odum (1969)°] A 24702] 2|52
718 Ecopath 2¥ o2 FF3r) 7tedt € 717 &5
AAQstAth 28 o] AFANE Table 201 A3t Table

Table 2. System indices for the Bangjukpo surfzone ecosystem based on Kang (2003). “Now”

O 7
etk AlVE Awst FEEEL %—7 sted p/R HIE
19] 283k AA) 27004 PR Bl 3 o]
7o AAFE s EH 125-15044 40101]*1 19 <43t
93‘1:} P,,B }j]‘—— )3/\1:]—7_-" -6]- /~ 01‘— T 1;}___ ?15:]—/‘*011;}
A7t Aol wet T4 Xﬂ o] F71 Aolgta 7 &
Atk webA] pyB vl SRGANA 7 20 HedA R
245 Hat Aozt & 4 k. ¥ 23 p/B viE AR
46.991 4 15.57+2 2484k 87 B+ A9 A4 &3 A
oA x WA= FAAEE
B2 g £ gtk ouA BE9 G gmiyr oW,
FTANE FoleH FSFE MEEZ] 35 Wl 7HA 74
049 oz AHelFt} (Ulanowicz and Puccia, 1990). A7}
RS R A ko] Z7)Ehd A 35 2 AT Wi o)
BT TR Wi srvle Srkstha & 4 ok A3
FF B/T vl 13004 19744 S7hst At Al 2w

(T total system throughput)2]

is the starting point with

present fishery; 50x, 100x%, 125x%, and 150x refer to modified models, with biomass of omnivorous fish increased at the

indicated factors

Ecosystem attributes Now 50x 100x% 125x 150%
Ps/R 37 23 1.3 1.1 0.9
Py/B 46.9 321 21.4 18.1 15.5
B/T (%) 1.3 1.5 17 1.8 1.9
Net system production 1860.0 1446.0 601.0 178.0 -244.0
Total consumer biomass 29.0 54.0 94.0 116.0 140.0
Average size (B/Ps) 0.02 0.03 0.05 0.06 0.06
Finn cycling index (%) 24 3.4 53 6.2 7.0
Path length 2.4 2.6 29 3.0 3.1
Average residence time (yr) 0.03 0.04 0.05 0.05 0.06
Schrédinger ratio (R/B) 12.9 141 16.4 16.8 17.0

P,: primary production, R: system respiration, B: system biomass and P, total production.
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(Odum, 1971). A7} 4733845 Schrédinger ¥l F7180a
Zbgstgen, AdAs 120004 17002 %7}0}91:}_
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FE A% A7 A HEEE AANE § e o9 AT
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(4), meiobenthos (6), malacostraca (7), detritus (12)& -4 5 o]
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Solo] lYEE 18 APHo Sof £¥E WA =}
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Fig. 2. Mixed trophic impacts for the Bangjukpo surfzone
ecosystem with various biomasses of omnivorous fish.
Positive and negative effects on the biomass of each group
are represented over and below the line, respectively.
Numbers refer to the groups in Table 1.

Table 3. Diet composition matrix of functional groups in
the Bangjukpo surfzone ecosystem. Numbers refer to the
groups in Table 1. O indicates that predation occurs

Prey Predator

3 45 6 7 8 9 10 11
Phytoplankion O 0O 0O O @)
Benthic algae 0 0O
Particle Feeding zooplankton O 0 0O 0O O
Carnivorous zooplankton O 00 O O
Bivalve OO0
Meiobenthos 0O OO0 O0O0
Malacostraca 0O 0O
Detrivorous fish
Omnivorous fish O

Carnivorous fish
Piscivorous fish

Detritus 00O 0OO0OO0O0OO0OO0O0

2} meiobenthos $18] F2)Aj o) 72 QYA o] =713 upe}
49} 62 FATI 5= F7HE o) F 37MA 1F9) 7]
benthic algae®] YA FE A= Aoz ek 1F
8 detrivorous fishe] &z Ay F2 o 9- 251 Ho] A =3
)¢ e 548 Z+=T) (Tables 1, 3). Detrivorous fish7}
<9 238 RHol= AL meiobenthos YA B Taol wE
THA] AARE AAEY. 2F 9 FHHAFY FF &
BE Role AL 1AM o3 AMY DAE st
T} 1F 10 camivorous fish9} 11 piscivorous fishi= F2]4d o]
F& 2H 4H3A oy FAAAF daste 189
A gFo] Aol wet 103 11 R A E &
A FEglo] HQlth I8 12 detritust HE AL
£ Holed] AE T3 BE LE°] detritus
oAU 7] wWite 1E g53te] JES ¢ 23t

Aoz vehsth

=2 =

= ok 27F AAEE 224
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A A 7k B AFdMe YRz e 5
A= 10749 AFE Hristdh € A Xg 5 dAgNEE
EFF (P/R) Hie 12 ZIFL2E AV e on Hokg
T Atk PR Bl 08 AFE) HE a7} ¥l

< Adsle 9 a2 A3k
APAT ZAoRH AAFHFS AA 125004 150m)
Alojol R uf PR HIZL 16 2HE = A B S Ay
(Table 2). T712 HH Y T% ¢ A H8d JS=F
o A9 1ovf 2l HAE 9 JEFOA 12.5-15.081
@ viwstdS o of 10uf 7 ZA) AHEH AT} (Christensen
and Pauly, 1992). oJ7]¢] et 9L 2 FLdRFol &=
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2A He Aoz Aok
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