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A Study on the Mesh Size Selectivity of Oliver
flounder (Paralichthys olivaceus) Gillnet for Fisheries

Resources Management in the East Sea
Hyun-Ji Yu

Department of Fisheries Physics,
Pukyong National University

Abstract

The aims of this study are to identify the current status of oliver
flounder(Paralichthys olivaceus) gillnet fishing in the FEast Sea, and to
investigate the net selectivity by mesh size, considering the ecological
characteristics of oliver flounder for establishing the fisheries resources
management plan. Survey was conducted on fishermen engaged in gillent
fishery at Gajin Port, Goseong-gun, Gangwon-do. The study on maturity of
oliver flounder was carried out, and a mesh size selectivity test was conducted
by chartering a coastal gillnet fishing vessel, Suwon-ho (2.97 tons). Gears
used for the test were manufactured in mesh sizes of 90 mm, 105 mm, 135
mm, and 150 mm. For the network selectivity analysis, the normal function,
log-normal function, and bi-normal function based on the SELECT model were
compared and analyzed with the selectivity curve and the Kitahara method,
which expressed the selectivity curve as one Master Curve. In addition, the
optimal mesh was estimated using a value representing 50% selection based on

the catch-free length of oliver flounder.



According the survey, the mesh size of the gillnet used for catching oliver
flounder in the East Sea was different from 90 mm to 150 mm depending on
the fishing season. The total length (TL) at % maturity of oliver flounder was
estimated to be 43.0 cm (50%), 51.8 cm (75%) and 72.2 cm (97.5%) for
female, and 31.0 cm (50%), 39.8 cm (75%) and 60.2 cm (97.5%) for male,
respectively. The mesh selectivity was analyzed using the distribution of Total
length by mesh size, and the bimodal normal function had the best fit in
estimating the mesh selectivity curve based on the SELECT model. Titration
mesh is 25% of individuals from each mesh selectivity curve. 50% and 75%
selectable mesh sizes were calculated and compared, The net size at which
50% of the Minimum landing size (35 cm in TL) of oliver flounder was
selected ranged from 102.0 to 133.6 mm, and was estimated to be 114.0 mm
in the curve of the bi-normal function. In the future, these results will be used
as basic data to establish plans for the efficient use and management of oliver

flounder resources.
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(a)

Float / Buoyancy 180 g

90 cm ‘
K
,,,,,, o pesssssss ",,,,,)7mm:>;,, so005000 —¥ PP 6.0 mm
. ‘2 C Ol PP(([;)) 6.0 mm

Float line length 78.3

Stretched mesh size

50 meshes
(Net height 3.0 m) 90, 105, 135, 150 mm

y Sink line length 81.92 m

& 0

<&

32 cm Lead / Weight 75 g

oo ¥ PP 6.0 mm
oA PPg 6.0 mm

(b)

N

Water depth 6 ~25 m

» PP @10 mm

1 set was composed of 12 panels

@ )
Stone, 15 kg Unit : mm

Fig. 1. A schematic presentation of (a) the construction of the experimental

gilinet for oliver flounder and (b) the layout of netting panels in

the experimental fishing.
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39°N

39°N

Experimental
area

! 4

East sea
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Fig. 2. Location of the experimental area for testing mesh selectivity of the

gilinet for oliver flounder.
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Fig. 3. Monthly average catch of oliver flounder in Korea waters(a) and

in the East Sea(b) from 2018 to 2022.
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Fig. 4. Fishing vessel and gillnet for oliver flounder used in the coastal sea

of Gajin—port.
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Table 1. Species composition of fishes caught by the experimental gillnet

. .. Catch in number Catch in weight CPUE*
English name Scientific name =T ratio(%) g ratio(%) (g/net)
Fishes
Oliver flouder Paralichthys olivaceus 182 33.09 167,009 47.87 526.7
Bluefin sea robin Chelidonichthys spinosus 118 21.45 44,900 12.87 143.9
Stone flounder Kareius bicoloratus 53 9.64 37,872 10.86 121.4
Brown sole Pseudopleuronectes herzensteini 46 8.36 23,000 6.59 73.7
Greenling Hexagrammos otakii 27 491 16,715 4.79 53.6
Chub mackerel Scomber japonicus 14 2.55 1,904 0.55 6.1
Round nose flounder Eopsetta grigorjewi 12 2.18 2,145 0.61 6.9
Marbled sole Pleuronectes yokohamae 11 2.00 12,545 3.60 40.2
Shaggy sea raven Hemitripterus villosus 11 2.00 2,269 0.65 7.3
Yellow tail Seriola quinqueradiata 9 1.64 7,768 2.23 24.9
Arabesque greenling Pleurogrammus azonus 7 1.27 3,518 1.01 11.3
Jacopever Sebastes schlegelii 6 1.09 2,840 0.81 9.1
Rough scale sole Clidoderma asperrimum 4 0.73 783 0.22 2.5
Black progy Acanthopagrus schlegelii 3 0.55 3,008 0.86 9.6
Pacific cod Gadus macrocephalus 3 0.55 2,292 0.66 7.3
Elknorn Sculpin Alcichthys elongatus 3 0.55 385 0.11 1.2
Crest head flounder Pseudopleuronectes schrenki 3 0.55 764 0.22 2.5
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Table 1. Continued.

Enclish name Scientific name Catch in number Catch in weight CPUE
& inds. ratio(%) g ratio(%) (g/net)
Yellow goosefish Lophius litulon 3 0.55 4,837 1.39 15.5
Whip sculpin Gymnocanthus intermedius 2 0.36 378 0.11 1.2
Goggle eye Cookeolus japonicus 2 0.36 590 0.17 1.9
Elf sculpin Enophrys diceraus 2 0.36 220 0.06 0.7
NETI*? 18 3.09 11,087 3.18 35.5
Crustanea
Sand crab Ovalipes punctatus 3 0.55 611 0.18 2.0
Swimming crab Portunus trituberculatus 2 0.36 560 0.16 1.8
Portunidae sp. Trituberculatus sp. 1 0.18 318 0.09 1.0
Japanese swimming crab Charybdis japonica 1 0.18 160 0.05 0.5
Gastropoda
Conch sp. Buccinidae sp. 2 0.36 137 0.04 0.4
Sea cucumber Stichopus japonicus | 0.18 141 0.04 0.5
Cephalopod
webfoot octopus Amphioctopus fangsiao 1 0.18 99 0.03 0.3
Total 550 100 348,851 100

x1 CPUE : weight of species / (12 panels x 26 times)
«2 NEI : not elsewhere included
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Fig. 5. Monthly catch of oliver flounder caught by the experiment in the

East Sea.
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Fig. 6. Relationship between total length and weight of oliver flounder.
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Fig. 7. Length distributions of the oliver flounder caught by experimental
fishing gear in the East Sea.
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Fig. 8. Length distributions of oliver flounder caught by four different mesh

sizes of the experimental nets.
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Fig. 9. Relationship between total length and group maturity of the oliver
flounder caught in the East Sea.
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Table 2. Length distributions of oliver flounder caught by four different - mesh sizes of gillnet

Total length(cm)

Mesh size 54 28 3 36 40 44 48 52 56 60 64 68 72 76  Total
(mm)
90 3 15 5 5 9 F F 0 0 0 0 0 0 0 46
105 1 1 10 8| sl B B 1 0 0 0 0 0 0 50
135 o 0o 0 4 ANt % W 0 0 0 0 0 0o 47
150 o 0o 0 0 5 4 4 5 2 1 2 5 8 3 39
Total 4 16 15 17 33 39 28 9 2 1 2 5 8 3182
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Table 3. Parameter estimates and model deviance for each model

Models Parameters
RyR,) R, olo,) o4 w g P Py Ps P Ps Ps

Normal 3.555 0.561 0.300 0.332 0.255 0.114 0.025 0.604
Log-normal 3.852 0.151 0.065 0.175 0.429 0.331 0.025 0.604
Bi-normal 3.400 0.281 0.657 0.336 1.124 0.129 0.326 0.319 0.226

MLL* D2 AN xS AIC**
Normal -104.9 71.5 36.0 231.8
Log-normal -100.8 59.4 36.0 223.6
Bi-normal -96.3 42.7 36.0 214.5
Kitahara a3 a2 a1l a0 R p*s F. ..

-1.550 12.161 -16.744 -17.523 4.4178 0.345 12.202

«1 Maximum log-likelihood (MLL)
«2 Model deviance (D)

*3 Degree of freedom (d.f)
4 Akaike Information Criterion (AIC)
«5 Unbiased estimator (p)
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Fig. 10. Comparison with the master curve of the gillnet for oliver flounder

by four different methods.
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Table 4. The Mesh size(mm) of 25%, 50%, 75% selection for MLS+' of

oliver flounder and the selection ranges in each selection curve

model.
Loz Ly Las S.R*
Model Male Female Male Female Male Female Male Female
Kitahara 106.2 147.3 110.7 153.6  116.5 161.7 10.4 14.4
Normal 118.3 164.1 107.3 148.8 99.0 137.4 19.3 26.7
Log-normal 103.7 143.8 96.3 133.5 90.4 125.4 133 18.4
Bi-normal 105.8 146.8 101.0  140.1 96.9 134.4 8.9 12.4

*1 Minimum landing size

2 Los, Lsg, Ly © 25%, 50%, 75% Selection length

*3 Selection Range
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Table 5. The Mesh size(lmm) of 25%, 50%, 75% selection for Minimum

landing size(35 cm) of oliver flounder and the selection ranges in

each selection curve model.

Model Lo Ly, Lo SR
Kitahara 119.9 125.0 131.6 11.7
Normal 133.6 121.1 111.8 21.8
Log-normal 117.1 108.7 102.0 15.0
Bi-normal 119.5 114.0 109.4 10.1
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