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Abstract

This study aims to analyze effectiveness of the resource use under the total allowable catch system
(TACs) of Comb pen shell, a species among TAC targeting ones through its stock assessment based on the
surplus production model such as the Clark - Yoshimoto - Pooley (CYP) model. Particularly, this study is
separated into five analysis periods in order to understand changes in Comb pen shell resource and its
efficient use after TAC system implemented in 2001. The results of this study are as follows. First, five
sustainable yield curves (SYCs) and exponential growth functions (EGFs) produced by the surplus
production model based on Gompertz growth function to compare before and after implementation of the
Korean TAC system show that the TAC system has generated a positive stock rebuilding effect for Comb
pen shell caught by the diver fishery since 2001. Secondly, five profits based on differences between the
sustainable total revenue (STR) and the total cost (TC) with respect to fishing efforts present that the TAC
system has increased efficiency of resource use of Comb pen shell caught by the diver fishery after
implementation of the Korean TAC system. In conclusion, the Korean TAC system has increased efficiency

of resource use as well as has led a positive stock rebuilding effect for Comb pen shell.
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o1 A 7127 o 21 vl 4712 A7) A o 23 vl 14719
h (ES R ES R
2001 0.96 0.31

2002 0.99 0.30

2003 0.87 0.19

2004 0.89 0.19

2005 0.99 0.27

2006 0.97 0.47

2007 0.73 0.49

2008 0.90 0.47

2009 0.77 0.53

2010 0.54 0.56

2011 0.68 0.52

2012 0.71 0.52

2013 0.94 0.55

AR rAEHED

H7bs) 132} 19794 8 7] 270 9] TAC A% A1 o] 29l 2000744 o] A28 B -5ho] 9412
© = AYAHIE AL, TAC A% A9 o Fol 394 7712 F7kskol 4AB7HE a0
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A3}, 05 B Y F CYP R o] Th2 4719 mFof u]5) A2t SY WA LAY pgol 5% £
SE ool BAMOE BE Go3 ROR dehgon, myg o] 4y H e e 2 ASR)E
2 4] mPo] ulo) AT O R & A0 R et CYP B S o] §3ke] ¢,k r& R3S
CYP 2% o] B4 Au} TAC A= A& o] A 2} E(1979-2000)2] 2 A A 4= 0.4428 2 U EFG O U},
A 717H1979~2014)9) A2 E o] G519 W] AR A S 056142 Thh F7hSHATy, B 22
BE /)PEE 2R E W4 (g3 pvalue® §91 291 A 02 Lheh) o] Y 02 FAE gk kS

o §-3tgih.
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§) & RO AL 7470l 9o ol g elgko m A B4 Eah seje) Motot 571o) ol gAn g B n
oo Muelat sol §ol 4ol wol ol g8 4 gleith

9 CYP RO Ay S et 2AA T #hol 2 A= ofUARE 24 9 Al =¥ Schaefer, Schnute,
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<H2>CYP 2SO EAEM ZAn}

AF3e(C X X
o AR : : FEA% R
o t stat. t stat. t stat. : n2
ﬁ (Prob.) (Adj. R
717k (Prob.) (Prob.) (Prob.)
3.6223%%% 0.3682%* —0.000009%* 7.1521 0.4428
1979-2000 4.3880 2.4268 —~2.1736
(0.0003) (0.0259) (0.0433) (0.0051) (0.3808)
3.6536%%* 0.3692%* —0.00001 0% 11.0618 0.513
1979-2003 4.7699 2.6134 —2.9606
(0.0001) (0.0162) (0.0074) (0.0005) (0.4666)
3.6342%%% 0.3664%* —0.00009%%* 14213 0.5422
1979-2006 5.0460 2.7831 —3.1255
(0.0000) (0.0103) (0.0045) (0.0000) (0.5040)
3.4082%%* 0.3882% —0.000007%%* 15.0477 0.5271
1979-2009 5.0220 3.0553 —3.0442
(0.0000) (0.0050) (0.0051) (0.0000) (0.4920)
3.2731 %% 0.3987%% —0.000006%** 20.4855 0.5614
1979-2014 5.2978 3.3792 —3.4659
(0.0000) (0.0019) (0.0015) (0.0000) (0.5340)
. 2r . 2—r . q
=z .
-,—.C1s—2+r In(gk), X1 is 2+r,X21s R

e B G0] AT A E O 10% 5%, 1% F9 4% Sl A o8 JHS F 1 UeS ol
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CYP 232 o] 3] A3 <E 2-9] A5F o] §5to] A%
STR, PEC 55 735k MSY®F MEYS =353 A= d E =
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c (&) 871,201.10 529,827.67 356,875.81 277,048.59 456,623.59
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APPENDIX
(B Al) Yo{MAREO| SRS 2t
AF4(0) X1 X2
) t stat t stat. t stat. F stat. R*
Std.Error Std.Error Std.Error (Prob.) (Adj.R%)
(Prob.) (Prob.) (Prob.)
3.3864 —2.4114 —3.0459 5.2888 0.3576
Schaefer 0.0012 0.0012 0.0000
(0.0031) (0.0261) (0.0066) (0.0149) (0.2900)
1.6727 —1.3165 —1.4272 1.2260 0.1192
Schnute 0.6507 0.0019 0.0000
(0.1116) (0.2045) (0.1706) (0.3168) (0.0221)
4.1294 —3.6869 —2.5648 7.2784 0.4338
WH 0.6669 0.0019 0.0000
(0.0005) (0.0015) (0.0189) (0.0045) (0.3742)
3.8782 —3.2185 —3.1957 7.9967 0.4570
Fox 0.7806 0.1438 0.0000
(0.0010) (0.0045) (0.0047) (0.0030) (0.3998)
r r
3= ¢ Scheafer(C=r, X, :q—k’ X>=¢q), Schnute(C=r, X, :q—k7 X>=9q),
WH(C=r, X, :qu, Xo=q), Fox(C=rlIn(gk), X,=r, Xo=¢q)
(H A2) Yool T, g, k FHX| H 7HE 22| Fusy2t Yusy
1979-2000
Schaefer Schnute WH Fox CYP
r 1.4110 1.0885 2.7541 2.5578 0.9234
q 0.0000273 0.00001880 0.00003691 0.00011161 0.00002718
k (kg) 17,297,975.3 22,059,924.2 10,235,786.8 13,2981.2 11,373,914.5
Fusy (0}3) 25,767 28,954 37,314 22,917 33,979
Yusy () 6,102 6,003 7,048 125 3,864
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