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A Study on the Multi-gear and Multi-species Fisheries
Assessment Models in Korean Waters
I. Multi-species by a Single Gear

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 the multi-species by a single fishery,
a multi-species yield-per-recruit model was applied to the Korean pair trawl fishery, which exploits demersal fishes such as, hairtail
(Trichiurus lepturus), small yellow croaker (Pseudosciaena polyactis), white croaker (Argyrosomus argentatus) and pomfret ( Pampus
echinogaster). The overall fishing mortality (F.) values for the multi-species was estimated and compared to the spawning potential
ratio (F.%) val ues estimated from the spawning biomass-per-recruit model.
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Table 2. Input parameters for the multi-species yield per rec-
ruit model applied for the Korean pair trawl fishery
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Input parameters

Species
tr tc tL Wm K t0 Fcurrenl
Hairtail' 038 044 088 13 2,188 0.154 -149 1323
Small Yellow 040 0295 060 10 456 0331 -0239 L1I0
Pomfret® 060 0190 049 8 817 0323 -0.736 0924
White croaker* 046 0567 112 10 493 0267 -0924 0922
Weighted
average 1207

M: natural mortality rate (/year).

t: age of recruitment (year).

1 age at first capture (year).

t.; maximum age (year).

W,: maximum weight (g).

K: the rate of growth (/year).

t: age at length is 0 (year).

Feurene: estimated fishing mortality (/year) at hairtail, 1997;
small. yellow croaker, 1988; pomfret, 1987; white croa-
ker, 1995.

'Park (1999).

?Zhang et al. (1992a, 1992b, 1992¢).

3Kim et al. (1989).

“Zhang et al. (1999).
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Table 1. Species composition of the Korean pair trawl fishery, 1993~1997 unit (%)
Species
Year Small Spanish . Total
Hairtail yellow Macke- Macke- Sea eel Squid Mgnk Pomfret Blue  Floun-  Skate Trouts White Others
Croaker rel rels Fish Crap  ders Ray croaker

1993 43 14.0 13 0.2 4.0 1.5 16
1994 8.8 11.6 18 0.6 24 1.6 14
1995 158 10.0 56 23 1.7 12 29
1996 198 72 82 22 15 34 32
1997 199 11 16 72 13 3.0 09

0.6 0.8 17 13 1.1 0.1 67.5 100
12 36 11 1.1 09 0.1 63.6 100
1.7 0.9 0.7 0.8 1.0 02 552 100
29 0.5 0.8 0.6 09 04 434 100
31 0.2 04 0.7 0.0 0.1 489 100

Mean 135 10.1 4.8 24 22 2.1 20

19 12 1.0 09 0.8 0.2 56.9 100
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Fig. 1. Multispecies yield per recruit curves showing F... poi-
nts for the four major species of the Korean pair trawl
fishery.
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Fig. 2. Multispecies yield per recruit curves showing Fo. points
for the four major species of the Korean pair trawl fi-
shery.

Table 3. Yield per recruit of four major species in Korean wa-
ters under harvest strategies on Fn.c and Fo,

Species t | Fou YR (g) at
Fmax FO.I
Hairtail 0.88 0.485 0.260 83.49 7147
Small yellow o0 0383 0250 2830 2688
croaker
Pomfret 0.49 0.739 0412 42.59 39.65

White croaker 1.12 0.823 0.383 37.39 34.11
Pooled - 0.455 0.251 23219 216.68

Table 4. Fishing mortalities and spawning potential ratios for
the different levels of F, of the four major species in
the Korean pair trawl fishery

. F. Fy=z at pooled F,
Species
Fmax FO.OS FO.I Fmax FOAOS Fﬂ,l
Hairtail 0485 0328 0260 238% 333% 398%
Small yellow o303 0301 0250 236% 340% 409%
croaker
Pomfret 0739 0516 0412 304% 412% 482%
White croaker 0.823 0467 0383 338% 442% 508%
Pooled 0455 0315 0251 - - -

Fu®@ 9 383 4% &3 U8y F.% FRed 99 4
T % FFEL Table 691 VEFAT Fl,. (0455/3)¢ 9 Fxd
% 2R 238%, FZ7) 236%, Hol 304%, BTA 338% % M
A Ge £F0)UT, Fps (031549 W) Fe 9 3 23 333%,
Az7] 340%, B0 412%, BTA 42% 2 FoBTE E1 R,
Boe 9o £FoIth
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