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Influence on the catch of shellfish by offshore dredge fishery according to
change fishing area to the construction of the Samangeum Dike in
Jeollabuk-do, Korea

Jong-deok Cnoi, Dong-ki Ryu and Mi-Hee Lee”

Department of Aquaculture and Aquatic Sciences, Kunsan National University, Gunsan 54150, Korea

!Fisheries Research and Environment Division, National Institute of Fisheries Science, Yeosu 59780, Korea

The maximum sustained yield (A4SY) of shellfish caught through dredge fishery was 7,250 to 7,490 MT from 1990 to
1999, which was not affected by the construction of the Saemangeum Dike. The MSY from 2000 to 2016, under the influence
of the dike, was 1,716 to 1,776 MT when the total annual fish catch was 1,000 MT or more, and 289 to 336 MT when
it was less than 1,000 MT. The construction of the Saemangeum Dike led to a decrease in the catch volume of the offshore
dredge fishery in Jeollabuk-do, to 4.2 to 23.7% of that before its construction. The allowable biological catch (ABC)
was estimated to be 313 to 1,532 MT per year, which was about 72.3 to 94.3% less than before the construction of Saemangeum
Dike. Currently, the dredge fishery in Jeollabuk-do relies on comb pen shells. For fishery management, the catch per vessel
should be set at 51.0 MT/year or less, and the number of fishing vessels should be reduced to 22 as quickly as possible.
Besides, in the long term, the number of current fishing vessels should be reduced to less than half in consideration of

the comb pen shell collecting period in Jeollabuk-do.
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Table 1. Tiers used to determine the acceptable biological catch (ABC)
in Korean TAC fisheries management system (Zhang and Lee, 2001)

Tier 1. Information available: Reliable estimates of B.
Bysys Fysy and Fx%
la) Stock status: B/B,,q, > 1

Fype = Fygy
1b) Stock status: @ < B/B)4 <1

Fipe = Fygy *B/Bygy —a )1 — a)
lIc) Stock status : B/B, 4 < «
Fype = 0

Tier 2. Information available: Reliable estimates of B.
Bx% and Fx%
2a) Stock status: B/Bx% > 1
Fip0 = Fx%
2b) Stock status: a« < B/Bx% <1
Fipc = Fx% *(B/Bx% — a (1 — a)
2c) Stock status: B/Bx% <a
Fype = 0

Tier 3. Information available: Reliable estimates of B
and £,
Fype = 5y,

Tier 4. Information available: Time-series catch and effort data
4a) Stock status: CPUE/CPUE)g, > 1
ABC = MSY
4b) Stock status: a < CPUE/CPUE,, <1
ABC = MSY x (CPUE/CPUE,;gy — a )(1 — a )
4c) Stock status: CPUE/CPUE), <a
ABC = 0

Tier 5. Information available: Reliable catch history
ABC = P x YAM (average catch over an appropriate time
period), 0.5< P < 1.0
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Table 2. Annual catches of shellfish in Jeollabuk-do (Data from
MOMATF, 1990~2016)

Catch (MT)
Year Offshore Coastal Shellfish Total
dredge dredge dredge
1990 11,061 11,061
1991 6,502 6,502
1992 5,914 5,914
1993 9,526 194 9,720
1994 12,412 544 12,956
1995 8,179 251 8,430
1996 3,670 73 3,743
1997 5,769 433 6,202
1998 1,683 106 1,789
1999 2,640 2,640
2000 1,643 1,643
2001 463 463
2002 141 7 148
2003 273 2,129 2,402
2004 17 1,356 1,373
2005 1,230 77 1,307
2006 48 1,625 1,673
2007 2,645 3,453 6,098
2008 276 1,291 1,567
2009 553 5,171 5,724
2010 1,734 3,488 5,222
2011 1,593 1,307 2,900
2012 1,630 16 1,646
2013 138 91 229
2014 118 5 123
2015 11 40 51
2016 412 3,037 3,449
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Fig. 1. Annual change of shellfish catch in Jeollabuk-do from 1990
to 2016 (Data from MOMAF, 1990~2016).
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Fig. 2. Annual change of shellfish catch by Offshore dredge, costal
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(Data from MOMAF, 1990~2016).
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Fig. 3. Annual change of shellfish catch rate by Offshore dredge,
costal dredge and shellfish dredge in Jeollabuk-do from 1990 to
2016 (Data from MOMAF, 1990~2016).
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Table 3. Catch (MT) and CPUE (MT/boat) of offshore dredge fishery
in Jeollabuk-do from 1990 to 2016 (Data from MOMAF, 1990~2016)

Year Catch (MT) Number of boats CPUE
(MT/boat)

1990 11,061 28 395.0
1991 6,502 32 203.2
1992 5,914 36 164.3
1993 9,526 35 272.2
1994 12,412 35 354.6
1995 8,179 35 233.7
1996 3,670 29 126.6
1997 5,769 19 303.6
1998 1,683 36 46.8
1999 2,640 39 67.7
2000 1,643 41 40.1
2001 463 41 11.3
2002 141 40 3.5
2003 273 39 7.0
2004 17 38 0.4
2005 1,230 38 324
2006 48 39 1.2
2007 2,645 36 73.5
2008 276 31 8.9
2009 553 29 19.1
2010 1,734 32 54.2
2011 1,593 30 53.1
2012 1,630 30 54.3
2013 138 30 4.6
2014 118 10 11.8
2015 11 28 0.4
2016 412 28 14.7
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Fig. 4. Annual changes in total catch (MT) and CPUE of offshore dredge
fishery in Jeollabuk-do from 1990 to 2016 (Data from MOMAF, 1990~
2016). CPUE means catch per unit effort of the offshore dredge fishery.
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Table 4. A BC estimates of offshore dredge fishery by 4™ tier
in Jeollabuk-do, Korea

Tier Year Stock status (MT) ABC (MT)
© © Schaefer Fox Mean Schaefer Fox Mean

1990~1999 7,250 7,490 7,370 5,438 5,618 5,528
4™ 2000~2016" 1,776 1,716 1,746 1,776 1,287 1,532
2000~2016” 336 289 313 336 289 313

Note. 1) Annual total catch > 1,000 MT.
2) Annual total catch < 1,000 MT.
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5 sk, 4iA olgol S A
) AH0) AR olzieel RS vlAA e
1990~ 1999 o] Schaeferg} Fox M UloA =A==
ABC= Z¥7} 5,438 MT, 5,618 MTO 2 F= 714 =dl

e Hatshd 5,528 MTO.2 A ECh Eak Afuk
WA o] siFAkdell Y vIA7] AlERRE 2000
~20161 5 A7 5 of=Fo] 1,000 MT o4 wf o]

HZ0| M= ZeigYoidel WRoEZ0l 0|kl S

ABC= 7}7} 1,776 MT (Schaefer X 2), 1,287 MT (Fox
weE)og £ weE gre] WAl 1,532 MTo AP
31, 1,000 MT kel wjo] ABC= 7H7F 336 MT
(Schaefer %d]), 289 MT (Fox @) o2 = wdlo] gyt
- 313 MTe. 2 AHA =T}
oA AR 44 Aol ¢17F 5,5
o218t 4= glou, WAl A4 ol pe 73 2
1,532 MT, A& Qo= oF 313 MTO. & AjutZHl=
of et
X

N

R 2] oF 94.3%, #|4 oF 72.3% 7taxst
5 ol AukauEa) dAw st
L wko A8 oF 4= it}
w3 SO 2T 179(2000~20161)2] A= %
AZE of2]Fo] 1,000 MT o]l = 61 (35.3%), M|k
o wji= 114 (64.7%) 0.2 HeHie A4 & ojgleo]
47k 1,000 MT o]4Q1 A7) vjukel Ar=r} oF 50%
HrwE 2dof g Z2 FAAQ of8lg 31| Eala
= AL R YETE o] Hekae el el
Z ojgjrjakEel 7|2 )7k Sdupit o8] kol ulat
vehhs A3t 7209 olsgre] WA efgeld)
o) ojg)ge H9e Anolch.

o]Z lsfo] A7F fjuFeo] 1,000 MT o]/44¢l wij=
41,000~ 132,000 /2] (Bt 75,0007 /=), vjwked
= 4,000~27,00071 /2 (<t 12,0007 /4) 0 =
QA7 of2)gol wel ol gy} jgkofe] 2ol 7} ujs-
Bk Wbtk 53] dAztolsleo] 1,000 MT wukel
Aol =3 ofgjo] ool A gli= AYAkFo|ck.

whebd]  dlebiE 2algelelel
1,000 MT o]ife = AHs
ABCRl 1,532 MT o|3}2 &3t
oltt. o5 &kl flsted @ ©
A8k 51.0 MT/2(60,0007 °J/Z4,)% AEE 13
Frlo]olo] o7} Holo|slgfo 7 ATk Ql &
vl el =} Jdko] Hrj|zo s Hé_g]_g_i Al
ABC?] 75% <= gl
o AUE FANY 4 A Aol Artolzs
(51.0 MT)S A3k 2Ql7Hs 2422 Aakgsiyl of
22702 Arkeo] Aot

upebd HekE Pupolle] A9 Al A

g5k 51.0 MT/d o|3l& shal, =4
zstolof ot Aolck, et 4

3

=~

N

I8
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ol 9o ofelsl 5] el 4 A Ak
(MSY)S it WzeA] AR ofslgfol Jaks WA
&2 1990~ 1999 71A+= 7,250~7,490 MT, HaS- vt
7] AAFEE 2000~2016% Z $17F & o=]TFo] 1,000
MT oA wi= 1,716~1,776 MT, 1Rt wj= 289~
336 MTo| ik ek uh2A] 745 2lajo] Hajs
S bo] o] HhxA| 74 AQ] OF 42~23.7% S
o7 ZFAEgih AESAEgojse (ABO)E A7t
313~1,532 MTLo.2 1}754‘8} 11, o= AfwhEHbxA A
A A3} v|aske] OF 72.3~943% ZhAE Aoz e
s @4 e oﬂﬂooi e 712 Aol o)zt
al glow, ofdetelE fjsto] A of2lg2 51.0 MT/
W olshe AR, 2SS ATl 240 U
sholof ot Aolc. olo} Tlzo] | o ek
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