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Abstract

This study aimed to empirically investigate the applicability of ecosystem-based TAC (Total Allowable
Catch) fisheries management targeting the large purse seine fishery where multi-species are regulated by
TAC. Using a linear programming, the optimal fishing effort and the catch amount by species which
maximize fishing profits were analyzed under the constraint condition of catch limits by species.

Analytical results showed that an application of TAC on only chub mackerel would have negative
impacts on fish stocks such as hairtail and jack mackerel by increasing the level of fishing effort to achieve
its allocated catch limit. However, under the constraint condition of catch limits of all species, it was shown
that optimal catches of all species were achieved within their catch limits. It implies the importance of
ecosystem-based management considering biological and technical interactions of species those were

excluded in the traditional single species fisheries management.
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Table 1. The Status of TAC in 2014

T Speci T Fish T Fishing G i 2014 TAC (ton)
arget Species arget Fishe arget Fishing Grounds —_—
geLep £ Y g £ Total 415,217
Chub mackerel Large Purse seine fishery Offshore 135,000
Jack mackerel Large Purse seine fishery Offshore 18,000
Red crab Offshore trap fishery East sea offshore 38,000
Snow crab Offshore gillnet, Offshore trap fishery East sea coastal 1,570
.. . Busan, Jeonnam, Gyoungnam
Butter clam Diving Apparatus Fishery coastal and offshore 2,100
. . Incheon, Gyenggi, Chungnam,
Comb pen shell Diving Apparatus Fishery Jeonbuk/Gyeongnam 8,455
Swimming crab Coastal and offshore gillnet and trap West sea and Yeonpyungdo region 14,600
ffsh li L P i
Squid Offshore angling, Large Purse seine, | 1 00d offshore 191,000
Large trwal and Eastern trawl
Sandfish Eastern trawl, Danish seine fishery East sea coastal and offshore 4,880
ffshore longline fish tal 1
Skate ray Offshore longline fishery, Coastal dua West sea and Heuksando region 197
purpose fishery
Jeju conch Community fishery Jejudo coastal 1,415

Source : FIRA(2014)

Table 2. Change of TACs for Chub mackerel and Jack mackerel
Year 2005 2006 2007 2008 2009 2010 2011 2012 2013

TAC(A) | 160,000 | 155,000 | 154,000 | 159,000 | 159,000 | 169,000 | 160,000 | 135,000 | 135,000
m;::lizel Catch(B) | 127,983 | 93,787 138,086 | 164,375 | 109,459 | 87,796 126,301 | 117,486 | 96,020
B/A 80.0 60.5 89.7 103.4 68.8 52.0 78.9 87.0 71.1
TAC(A) | 12,000 19,000 19,000 21,000 18,000 20,000 21,000 21,000 14,700
m::lfle(rel Catch(B) | 20,831 17,815 9,566 11,533 11,395 10,422 37,320 25,819 7,833
B/A 173.6 93.8 50.3 54.9 63.3 52.1 177.7 122.9 53.3

Sources : MOF, Fisheries Information Portal(www.fips.go.kr)
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280
128
536
341

(unit : tons, thousand won)

®)
2,040
1,052
3,934
2,704

Unit price

Stock biomass
X)
998,178
485,021
266,593
193,519

7677

Catchability
coefficient (q)
0.00043
0.00017
0.00010
0.00010

Catch
(H)
113,269
23,657
7,152
4,193

Target Species
Chub mackerel
Jack mackerel
Spanish mackerel
Hairtail

Table 3. Data by species utilized in the analysis
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Table 4. Result of Analysis (1)
Optimal catch
. Actual catch (TAC for 2 Species)
Target Species
Amount profit Amount profit
(ton) (million won) (ton) (million won)
Chub Mackerel 113,269 199,364 96,496 169,843
Jack Mackerel 23,657 21,838 18,900 17,447
Spanish Mackerel 7,152 24,298 6,018 20,443
Hairtail 4,193 9,906 4,068 9,612
Total 148,271 255,407 125,482 217,344
Fishing Days 265 226
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Table 5. Result of Analysis (2)

S Actual catch (T AO é) t;:rlai Z?)tecilies)
Amount profit Amount profit
(ton) (million won) (ton) (million won)
Chub Mackerel 113,269 199,364 88,365 155,530
Jack Mackerel 23,657 21,838 17,307 15,976
Spanish Mackerel 7,152 24,298 5,510 18,720
Hairtail 4,193 9,906 4,000 9,451
Total 148,271 255,407 115,183 199,678
Fishing Days 265 207
Yol 54 o Foll et TAC 8o Qs o FHHA " 501 22 o & 72 88,365
A o BlE = tE ofFEol HiEt ojfdEel & SO =, AR offdY T 27 S of w1
g i ols A sigolTed AT SO TACETHEL B2 s=FoA Hya
A5 2T = ook ek A A 7|9 TAC Hoh A78o] o] FaF 9 A] 17,3072 2 & TAC &
oldHel & el = TAC A &of whE Bl IRE E2 oA SAE U Aot 2
£ ofFol gt FF= DA L sfof et A o] 2 A of Bl gL 2}7} 5,510 4,000 0. 2
A AI(D)E ggsto] AEA 7IRF TAC o] FAHH o] 242319 5ot Aol 274
A2 TS HS B4 s e ol ofFol g TAC &83F UA o A= v
Fol tigt ol ed ol AFH FF-E 7H-sE A of B TFo] AA Atk AR e T
o]FH A oy EAS AU P o 27 G wE 2P A= T 2079, L
Fold o dgolet Aol oln] TAC di4E  2]aL o] o] o2 F 199,678k o2 FA 5
o[ Ak, AF x| e A A= @A TAC HjdF-°] oty pel
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Table 6. Shadow prices of Jack mackerel and Hairtail

ot

=

ot

Species Catch reduction Fishing .pr.oﬁt reduction Unit 'sh'adow price
(ton) (million won) (million won)
Jack mackerel 4,757 38,062 8.0
Hairtail 193 55,729 289.2
ZF A 71 4 (shadow prlce) S L= A= T V. efsl A=
ol 3t HAFA L LA KR of 2 G ol
A E Aok AR EA ok Aol el 2 Aol A= e A 7]RE TAC o] e 7]
o]} ojg o ® To(E)F A S AET ol ARF el e st vheto g2 27) o]AF
gk o] #4201 F0] 8] TACT} 58511 9l o @
Table 60 A H= o} Zro] AT DA  Hgo]gde thAaF o @ 27 9] TAC o] f #e)y
M7yole) ofelgiekay 7] i upel AA o okg AZH oz Bajs) Mokt 2Ajo] g0l A
P& (A7 o] TAC7L 21kt 7 )2 H] L 5 + 418 A & ¥ (linear programming)-2 ©] -85} ¢
o Al Poi%u olflolele B 380620 % & o)z of g Aokstel A F(elglolo]) It
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Zrasof hat 73 I R e L A
eolgon, Wolo del(®)F YAZIAES  AZEA o) 9ol 4k TAC dAtol H(a 5o, A
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oM ZH o] ol B 7] gl wek AAl (2P AS) £ES BT, TAC vt o] 5
APGRF(EA 9 o TGl AAHA FS (WA, ZA)Y o F WS AEs ) 2
) vl g adgoide] ofdeld = F I TAC H| iAo o) AL el & sl o] P
55729 Rt A fr sk A0 R ZAEUT. ©]  A|eS TAC tiAFol S 3} @A F=71381o] 24 o
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193 fastleonz 220 & 9)(2)3 A vlw JE3FAh
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