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A Study on the Multi-gear and Multi-species Fisheries
Assessment Models in Korean Waters

II.

Single-species by Multiple Fisheries

Young Il SEO and Chang Ik ZHANG

Department of Marine Production Management, Pukyong National University,
Pusan 608-737, Korea

This paper presents case studies on the multi-species fisheries in Korean waters. Multi-species fisheries were divided into two types,
that is, multi-species by a single fishery and single species by multiple fisheries. For the case of single species by multiple fisheries,
the small yellow croaker stock caught mainly by the Korean pair trawl fishery and the Korean stow net fishery was selected. This
approach uses both standardized fishing efforts for the two fisheries by a general linear model and some data for the economic
analysis, and then estimates maximum sustainable yield (MSY), maximum economic yield (MEY) and fishing efforts for MSY and
MEY. An analysis of interaction aspects between pair trawl and stow net fisheries was carried out to predict the optimal level of
fishing effort from the economic point of view, which gives the largest benefits to the two fisheries.
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Table 1. Data for the economic analysis of small yellow croa-
ker in the Korean pair trawl fishery and the Korean
stow net fishery, 1988~ 1997

Fishing cost  Fishing

Fishing (thousand effort Price Cost Rate of
89T \onsship)  (haul/ship) (won/kg) (won/haul) proc.luction
Pair — g57 905 1287 4285 1092657  0.110
trawl
S;Z:V 258229 128 3926 517396 0.080
Mean 557717 - 4,106 805027 0095
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F#83929 (Quinn and Deriso, 1999), A48 28 & Table
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Table 2. Catch per unit effort data, setup for general linear
model, and predicted values

Dummy variables

Year F Obs.U Est. U
89 90 91 92 93 94 95 96 97 di
1988 P 749 0 0 0 0 0 O 0 0 0 1 1389
1989 P 82 1 0 0 0 0 0 0 0 0 1 1389
199 P 1277 0 1 0 0 O O O O 0 1 1752
199t P 1707 0 O 1 0 O O O O O 1 2019
992 P 1635 0 0 ¢ 1 0 0 0 0 0 1 1996
1993 P 1528 0 0 O O 1 O O O O 1 1896
1994 P 1536 0 0 0 0 O 1 O O O 1 1986
1995 P 1603 0 0 0 0 O O 1 O 0 1 197
1996 P 1446 0 0 0 0 O O O 1 0 1 1981
1997 P 1753 0 0 O O O O O O 1 1 1978
1988 S 17 0 0 0 0 0 0 0 0 0 0 208
1989 S 1o 1 0 0 0 0 0 0 0 0 0O 208
1990 S 205 01 0 0 0 0 0 O 0 O 571
1991 S 319 0 01 0 0 0 0 0 0 0 838
1992 S 344 0 0 O 1 0 0 0 O 0 O 814
1993 S 21 0 0 0O O I O O 0 0 O 714
19%4 S 24 0 0 0 0 0 1 0 0 0 0 805
1995 S %8 0 0 0 0 0 O 1 0 0 0 725
1996 S 203 0 0 0 0 0 0 0 1 0 0 799
1997 S 91 6 0 0 0 0 0 O O 1 0 797

U: catch per unit effort (CPUE).
F: fishery (P, pair trawl; S, stow net).
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Table 3. Estimates of regression coefficients, related statistics
in the general linear model for small yellow croaker
fishery data in Korean waters

Factor level Coef. Est. SE pvalue
Est. U Bo 20.8 14.331 0.000
Year 89 B 10.1 19.324 0.615
Year 90 B 363 19.324 0.053
Year 91 Bs 63.0 19.324 0.009
Year 92 Ba 60.7 19.324 0.012
Year 93 Ps 50.7 19.324 0.027
Year 94 Bs 597 19.324 0.012
Year 95 B 51.8 19.324 0.025
Year 96 Bs 59.2 19.324 0.048
Year 97 Bs 589 19.324 0.013
dl P 1182 8.642 0.000

p-value: significant level.

Table 4. Standardization of small yellow croaker data for two
types of fisheries

Pair trawl Stow net Standardized

Year cauch  CPUE  Effort  Cach CPUE Efforr  Effort
(mt) (kg/haud) Chau)  (mt) (kg/haul) Chaul)  (haul)

1988 10774 1389 77516 6424 208 308995 386511

1989 9896 1389  TL199 7439 208 357816 429016
1990 13868 1752 79115 12385 571 216938 296033
1991 15037 2019 74444 20874 838 249123 323567
1992 19976 1996 100060 17962 814 220,555 320615
1993 15276 1896 80553 13467 714 188508 269,060
1994 12827 1986 64558 21429 805 266232 330,790
1995 10820 1907 56726 11253 725 155128 211855
199 7296 1981 36822 12376 799 154816 191639
1997 7149 1978 36126 1L 797 139428 1753554
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Fig. 1. Equilibrium yield curve for small yellow croaker in the
Korean pair trawl and stow net fisheries using the Fox
(1970) model.
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Fig. 2. Relationships among total benefit (TB.), net profit
(NP,) and total cost (TC) for small yellow croaker in
Korean waters.
420 . A ﬁeﬁt oi' stow net
< S~ (X 10" won)
. F‘.\ 110
360 ~~ N
~._ 60 ! S
Ny i T .. ‘ ‘
30 e SN : . Benefit of pair trawl
.o ~4 R (x10" won)

Fishing effort of stow net (xIBaul)

0

0 10 20 30 40 5 & 70
Fishing effort of pair rawl (x10° haul)

8 9 10 110 120

Fig. 3. Net profit isopleths of Korean pair trawl and stow net
fisheries: X represents the optimum fishing effort in
two fisheries.

Tolojgdel HHAYF £F& e
oA dF7IHAAEEEF o
Gael A AA L S U < /718 o
AR AT Y Folde AL Fhdta AT
de A fojofol F7shy ol F A& FAagd (BG). o
2 2GR FIdY EoldFAelA =g FE DY (%
207900 QEF) ol TAHAFIL PEHIAAJAGEE]Y 9] oY
=S EARA FHANE DTl wolge A%
Zasd dy7IAAAPETolode ¢olde o= F= F7t
gt agyg EdolA di37) A ggEololYd oY g F s
DA D 2 AAFALY AYeFFE FIMAIE F oldd
o o2 v 74dd (DE, EF).

old Wog #= Zd Iz o 92%E o3} Y=

% B3 (9F 55200
s ]
2



83 23 2407 2 oY 49 Yrhed 47 363

dEANAAPE T YT TAWRFAIY AAYLNE
@ ol ATRAZRE o5 ¥ ojd Aol Yy 57

AAQugololdol oF 18099, Taltddeidel oF 68090
gon, Aol te gy AU PN Z)Ao] oF 55200
s, Fa A goidel o 207900 TR

oA FAE e NV AAAGRE o dH e tATe]
Ao =7t A 552 0233 0779 WY gelth Fig
4 F olge xHFujo B £ojdy BAE YE oz
Y AAQEBo oY = FHE 0~ 1712 HIAAE
2o} 473Gl ol HA RAddT RINIAIIEE
olojgle] £0]9 FUl3ATh F AMe] e F AT F 9
99l &o)9o] FolAE Hoz ojue F ojgle :F Py 7
7 0535 047013 F&ol A oF 830 Aol At HA Y =¥ )
F7 (023, 07D Wt F ol Aele oF 304 dolUTh

Current level —e— Pair traw!

100 ' —o— Stow net
90 —m— Total
80
70

50 |
40
30
20 L '
10 0.23 | 053
O 1 1 1 1 1 1 1 ] [N} L 1 1 1 1 L 1 i
0 0.25 0.5 0.75 1
Proportion of Effort

Net Profit (180 won)

Fig. 4. Relationship between net profit and proportion of effort
of two types fisheries for targetting small yellow croa-
ker in Korean waters: A represents the same net profit
in two fisheries.
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