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Status and estimation of the optimum mesh size of a drift gill net for yellow croaker,

Larimichthys polyactis

Young Bok Cho

Department of Fisheries Physics, The Graduate School,
Pukyong National University

Abstract

A yellow croaker is.a straddling fish stock inhabiting Exclusive Economic Zone (EEZ) of
korea, China and Japan. For this reason, cooperation between the states which has the fishery
targeting a yellow croaker is essential to manage this stock. But in case a joint management
between interested countries is not made, not only stock status could| be deteriorating as
utilizing the target species in' its own waters depending on the benefits of each country, but
also a relationship between those countries could be worse. Therefore, korea should consider
to find our own proper measure to manage yellow croaker which takes most of catch in our
EEZ.

In this study, it.was. analyzed the catch status of yellow. croaker and status of fishery
and its catch on drift gill.net fishery in Korea which is a major fishery for yellow croaker
for effective use of this stock. Also, the optimum. -height of drift gill net for catching the
stock effectively and appropriate mesh size for preventing juvenile catch were estimated.
Finally, the fishing profitability by mesh size was analyzed so that these results could
contribute to manage and use of stock effectively.

First of all, the catch of yellow croaker had maintained the range of 20,000 to 50,000
ton from 1950s to 1970s. However it showed the lowest level of catch, 7,000 ton, in 1985
since then it had increased to 40,000 ton in 1992, and it recorded the lowest level again
which had 7,000 ton in 2003. And it has shown the increasing trend of catch up to 31,900
ton in 2010 thereafter. The major fisheries for yellow croaker are a stow net fishery before

1960's, a dragnet fishery from 1969 to 1990, a stow net fishery from 1991 to 2000 again

vii



and a drift gill net which caught 12,800 ton of the average catch during recent 10 years,
21,363 ton, and accounts for 60% of total catch from 2001 to 2010. With regard to the catch
trends of yellow croaker, it marked big catch in 1948, 1980, 1992 and 2009, and poor catch
in 1984 and 2003. As seen these trends, it showed big fluctuations of catch at regular
intervals. 146 vessels of drift gill net catching yellow croaker are operating in Jeju island,
Jeollanam-do and Gyeongsangnam-do, and the catch of yellow croaker takes 70~73% of the
total catch from drift gill net, and hairtail, flat head, other croakers in sequence. And main
fishing ground of drift gill net fishery is 220, 221 area inside of the Korea's EEZ. Even
thought the catch of yellow croaker caught by drift gill net has been increasing since 2004, it
has been considered to need appropriate management-on the amount of catch of this stock.

Second, through the test for estimating optimum height of drift gill net to catch yellow
croaker effectively, it“is judged that the depth where is 6~18m above the sea bottom is the
best to catch large size fishes and improve amount of catch whereas there is more number of
bycatch species and amount of bycatch but less amount of yellow croaker catch near the sea
bottom. As the catch per net is proportional to filtering area of net, the regulation on the
amount of usage for offshore drift gill net under the clause 1, article 10 of the Fisheries
Resource Management Act an enforcement ordinance should be controled by not only length
of a net but alsofiltering area considering height of a net.

Lastly, in estimating optimum mesh size to prevent juvenile catch, 50% selectivity based
on the minimum mature-length, 186mm, was estimated to S51.2mm which is quite different
from 50mm, the legal mesh size-under the-present ordinance. Therefore, it is considered to
need proper management measure reflecting this result. In the economic analysis according to
the mesh size, the production price per ton of vessel was higher 2,604 thousand won in the
vessels using a mesh size over 52mm than general other vessels in the drift gill net fishery
since it shows significant difference of production price depending on the size. In addition,
the effect of fishing cost reduction was also larger in the vessels using a mesh size over
52mm than that in the vessels using a mesh size less than 50mm. To sum it up, it is judged
that using a mesh size over 52mm and deploying net where is 6~18m above the sea bottom

would be economical and contribute to the stock management.
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Table 2-1. Composition of the experimented fishing gears for mesh size selectivity

experiments
Mesh size Composition '
" Material

(mm) Horizontal meshxVertical mesh (mesh)
50.0 250 x 1,000

Knot NY No.3
51.5 242 x 970 (Monofilament)

Diameter: 0.284mm

53.0 236 x 944

* Number of mesh for horizontal direction and vertical direction, respectively.
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Fig. 3-1. Annual catch of the yellow croaker, Larimichthys polyactis in the Korea.
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Table 3-1 Vessels used in yellow croaker gill net fishery

(unit : Number of vessels)

Classification
Total Below 20 20~30 30~40 40~50 over 50
(ton)
Total 146 8 64 43 20 11
Jeju island 69 2 28 33 3 3
Jeonnam 71 6 33 9 16 7
Gyeongnam 6 3 1 1 1
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Fig. 3-4. Yellow croaker-catch -and temperature (°C) at the bottom by drift gill net

fishery in 2010.
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Fig. 3-5. The distribution.annual catch and center of fishing ground of the yellow

croaker by drift gill net fishery in 2010.



32°

124° 126° 128'E
Fig. 3-6. The| monthly center of fishing grounds of the yellow croaker by drift gill

net fishery in 2010.
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Table 3-2. Catch of yellow croaker caught by offshore gill net fisheries by regional of

Fisheries Cooperatives

(Unit: ton)
Jeonnam Jeju island

Year Mokpo  Yeosu ;:V(:;gg S:EZ Sungsanpo  Hanlim Totl
2006 5,522 170 848 549 - 1,510 8,602
2007 6,684 95 1,741 2,008 - 5,051 15,580
2008 7,208 1,688 1,673 2,040 - 6,177 18,787
2009 7,584 2,967 1,843 2,220 - 6,178 20,792
2010 6,255 931 1,453 1,947 - 4,154 15,041
2011 9,717 2,325 4,217 2,442 - 7,221 28,967
Total 42,970 8,176 11,775 11,206 0 30,291

% Total by year includes catch (amount of landing) of Moslpo and Seogwipo.
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Table 3-3. Catch composition of traditional drift gill net

no. of
Division species name Lo weight (g)
individual
Larimichthys polyactis 3371 554 48,829
Trichiurus lepturus &3] 10 2160
Trachurus japonicus 7178 0] 2 176
m Seriola quinqueradiata &1 2 696
Doederleinia berycoides =T 1 101
Trachurus japonicus 7178 ©| 5 630
Sub total 6 574 52,592
Larimichthys polyactis Z+Z7) 321 22,470
Muraenesox cinereus 7373 1 285
Raja spp. 7} 8 F 1 298
Scomber japonicus—1l-5 ] 1 171
jif Sphyraena pinguis ZH1*| 31.7] 4 1020
Trichiurus lepturus 23| 7 1715
Saurida elongata 25 °] 1 289
Trachurus japonicus 7178 9] 3 195
Chelidonichthys spinosus 3l 8 624
Scorpaendae &5+ 2 124
Todarodes pacificus 2740} 2 436
Sub total I 351 27,627
Larimichthys polyactis 3+Z7| 228 15,732
Miichthys-miiuy ®1°] 1 700
Chelidonichthys-spinosus 73 o 11 968
Sphyraena pinguis T1X]317] 2 404
Saurida elongata ‘&™) -°] 1 276
Cynoglossus joyneri ~th 1 48
I Lophiomus setigerus ©}] 1 326
Lophius litulon o} 2 596
Raja spp. 7}2E 1 314
Todarodes pacificus %+ 2.7 ] 1 224
Crab spp. Al 1 84
Shrimp spp. Al-$-F 5 55
Sub total 12 255 19.727
Total 20 1,180 99,946
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Fig. 3-12. Length distribution of croaker by-water layer caught from traditional drift

gill net of commercial fishing vessel.



Table 3-4. Number of yellow croaker catch individuals by water layer and length

class of traditional Drift gill net

Division <19cm 19¢cm< 20cm< 21lcm< 22cm< 23cm< 24cm<
o 18 90 80 58 22 7 3
(8-12m)
o 15 93 75 43 13 2
(4-8m)
I 12 96 T 39 12 0
(0-4m)
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Table 3-5. Catch composition of survey drift gill net

no. of
Division species name Lo weight (g)
individual

Larimichthys polyactis 3371 224 14,491.0
Trichiurus lepturus &3] 1 188.3

Scomber japonicus 1.5 1 3 430.9

\Y Saurida elongata ‘2"l -5°] 3 960.1
Saurida undosquamis ™) %-°] 1 194.6
Chelidonichthys spinosus 73\ 15 1,170.6

Pagrus major & 6 306.2

Lophius litulon 3} 7 1,041.5

Sub total 8 36 18,783.2
Larimichthys polyactis 3+37] 439 23,832.5
Trichiurus lepturus &3 1 232.7

Saurida elongata &1 5°| 2 491.4
Doederleinia berycoides =T ) 157
Larimichthys crocea - 2 240

m Chelidonichthys spinosus 73 ) 138 10,543.5
Lophiomus setigerus ©F 1 197.6
Trachurus japonicus 7178 ©| 1 56.8

Pagrus major 3= 59 2787

Lophius litulon 3o} 1 263.4

Sub total 10 207 38,802.0
Larimichthys- polyactis 33271 399 25,172.5
Trichiurus lepturus—&4] 10 2,162.2

Scomber japonicus 15 ©] 4 586.3

Cociella crocodila 7} %El 1 401.8
Sphyraena pinguis Z1X]317] 2 370.3

jif Saurida elongata 2"l -5°] 3 839
Doederleinia berycoides =T 7 515.5

Saurida undosquamis ™) %-°] 1 384.7
Pempheris japonica E-TX] 1 61
Todarodes pacificus %+ 2.7 ] 1 217.7
Scomberomorus niphonius ¥ X] 1 382.6




Table 3-5. Continued

no. of

Division species name Lo weight (g)

individual
Psenopsis anomala & 1 91
Chelidonichthys spinosus 73 th 50 4,340.9
Platycephalus indicus el 1 619.8
Pagrus major & 16 721.3
jif Cynoglossus joyneri 34| 1 28
Xenocephalus elongatus 3% 5T 1 73.1
Helicolenus hilgendorfi 373} 2 110.6
Lophius litulon 3} 2 341.6
Sub total 19 105 37,419.9
Larimichthys polyactis 3+Z7| 332 22,1154
Sepia esculenta 73327 o] P 229.5
Muraenesox cinereus ~ 73704 1 308
Scomber japonicus 3.5 ] 3 497.9
Glyptocephalus stelleri 7157} AH] 1 34.6
Cociella crocodila 7} YEl 4 684.0
I Sphyraena pinguis 1A 31.7] 2 413.7
Saurida elongata 275 °] 38 10,205.9
Doederleinia berycoides =T 3 279.6
Hoplobrotula-armata %21 7] 1 69.3
Todaredes pacificus 2.7 o] 2 537.7
Chelidonichthys spinosus *3.0) 27 1,881.5
Platycephalus “indicus- % El 3 1,154.5
Minous monodactylus G AZe&X] 2 65.7
Trachurus japonicus 178 ©| 2 259.5
Pagrus major & 166 7,742.4
Cynoglossus joyneri 74t 3 138.3
Xenocephalus elongatus %3 &7 1 298.6
Lophius litulon o} 27 9,822.2
Sub total 19 288 56,738.3
Total 27 636 151,743.3
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Fig. 3-14. Length distribution of croaker by water layer caught from extension drift

gill net of Araho.



Table 3-6. Number of yellow croaker catch individuals by water layer and length

class of extension drift gill net

Division » 19cm  19cm<  20cm< 2lem< 22cm< 23cm< 24cm< 25cm< 26cm<

(18-I¥4m) 77 147 129 76 27 9 2 1 0
I

(12-18m) 199 239 189 130 64 23 8 5 2

(6—]112m 122 287 242 129 49 10 5 2 0

(O-ém) 97 225 198 123 43 16 6 2 0
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Table 3-7. CPUE (no./100m?) of yellow croaker by kinds of drift gill net type
Effort Catch CPUE
Sheets Spread (m?) (no.) no./sheet  no./100m?
Traditional net 160 48,000 1,093 6.8 2.3
Extension net 100 60,000 1,394 13.9 2.3
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Table 3-8. Length frequency distribution of yellow croaker caught of mesh size by

drift gill net

Length class Mesh size

Total
(cm) 50mm 51.5mm 53mm

~15.5 | 0 0 1
16.0 0 0 0 0
16.5 3 3 0 6
17.0 2 2 5 9
17.5 14 9 2 25
18.0 39 20 5 64
18.5 46 20 10 76
19.0 72 45 2 124
19.5 L/ 59 20 196
20.0 129 97 Dl 253
20.5 77 103 34 314
21.0 101 65 26 192
21.5 87 57 38 182
22.0 50 44 19 113
22.5 41 35 12 88
23.0 17 18 22 57
23.5 14 7 9 30
24.0 4 y ) 8
24.5 3 1 5 9
25.0 1 1 1 3
25.5 2 1 0 3
26.0 0 1 1 2
26.5 0 0 0 0
27.0 0 0 0 0
27.5 0 1 0 1
28.0 0 0 0 0
28.5 0 1 0 1
29.0~ 0 0 0 0
Total 920 592 245 1,757
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Fig. 3-15. The length composition of gill net by mesh size.
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Fig. 3-16. Relationship between total length and weight of yellow croaker.
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Fig. 3-17. The mesh selectivity of drift gill net for yellow croaker in each mesh

size.
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Table 3-9. The values of 25%, 50% and 75% selection and the mesh sizes for
Minimum Landing Size (MLS) of yellow croaker in master curve by

Kitahara's method. MLS: 186mm

Item L25 L50 L75 S.R
Value 3.39 3.63 3.81 0.42
Mesh size(mm) 54.9 51.2 48.8
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Table 3-10. Price list of yellow croaker per ton

(Unit: won)
Classification 2008 2009 2010
Gill net of yellow croaker 3,545,696 4,851,819 6,798,233
in offshore
Average
fishing income

per vessel Gill net of yellow croaker

in-Jeju island 5,338,235 6,884,354 9,394,495

(mesh size over 52mm)
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Table 3-11. Average fishing cost per vessel of gill net for fishing yellow croaker

(Unit : Million won)

Fishing cost by year

Classification
2008 2009 2010
Vessel using a mesh size over 52mm 827 1,034 950
Vessel using a mesh size less than 52mm 686 948 958




Table 3-12. Rate of average fishing cost per fishing income by vessels of gill net for

fishing yellow croaker

(Unit : %)
Rate of fishing cost per fishing income by year
Classification
2008 2009 2010
Vessel using a mesh size over 52mm 94.5 93.7 93.6
Vessel using a mesh size less than 52mm 96.3 95.8 95.8
Difference 1.8 2.2 2.3
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