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Catch and cluster analysis according to net materials of gillnet for the Pacific

herring in the coastal waters of Samcheok, Korea
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Experiments for catch and cluster analysis on the catch by gillnet for the Pacific herring were conducted using traditional
nylon net (PA) and developing biodegradable net (PBS) with different monofilaments of #2 (=0.23 mm) and #3 (=0.28 mm)
in diameter between 2011 and 2012, and of #2, #2.5 and #3 in 2013 in the eastern coastal waters of Samcheok, Korea. The
total catch during the experiments was 3,337kg in weight and 16,757 individuals in number. Though the catch ratio of the
Pacific herring in 2011 and 2012 was 97.4% and 98.7%, respectively, that of the Pacific herring in 2013 was 73.6% as the
biggest and followed by goldeye rockfish (8.6%), black edged sculpin (8.4%), atka mackerel (7.2%) and Alaska cod (1.0%).
The ANOVA analysis on the total catch in relation to net material showed that there was not statistically significant difference
at the 5% level between nylon net (PA) and biodegradable net (PBS) (p=0.91). With the cluster analysis on the catch in
relation to net material (PA, PBS) and twine thick (#2, #3), it showed the influence of net material on the catch was greater
than that of twine diameter in this experiment. From the test of homogeneity on the catch by the gillnet with PA and PBS
in which several species were caught in 2013, there was not statistically significant homogeneity in relation to net material
(p<0.005). That meant the traditional gillnet of nylon (PA) was more efficient than the biodegradable (PBS) gillnet to catch
several kinds of fish, however the PBS gillnet was better than the PA gillnet to catch the target Pacific herring.

Keywords: Species composition, Biodegradable net, Cluster analysis, Homogeneity, Gillnet
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2ot 4= JiAdsk] fisto] ZLe PBSAO| #4l=E
7H/;j€]—% PBAT (polybutylene adipate-co- terephthalate)
Al A7) Themekee) Qi vake o
el AT TS AN SI5ich o9 A
“15o] wke motely] olate] 2011 E 20134
7] Fefqre] Agofdol thsf ojale ol-8ske] 43
RAQE Qlt sl oA AlRlxSle AAISHIEE (NFRDI,
2011, 2012, 2013; An et al., 2013).
o] AtoM= HolE e sk APgoidellA
A ot ofFo] ofgE, T1E Aoyt T
#7178 thE W] olg] ZolE ulelsty] flall, 719

rol' AL jg

Aol whiz ojzlah 24 A

Ty el ARel Tegre® H A S
A2reld=dl, AH 2= PA 1= PBS (A3lld) 1

=2 e|al 1EAle] R 20113 20129
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Table 1. The specification of panels of gillnet for Pacific herring used in the experiment by year

2011 2012 2013
Net materials PA, PBS PA, PBS PA, PBS
Net twine thickness #2, #3* #2, #3 #2, #2.5, #3

Number of different kinds of
net materials

4 (PA #2, PA #3,
PBS #2, PBS #3)

4 (PA #2, PA #3,
PBS #2, PBS #3)

6 (PA #2, PA #2.5, PA #3,
PBS #2, PBS #2.5, PBS #3)

Number of panels per trial 16 16 12

Number of trials 6 7 11

Number of panels 9f particular 4 2% B
net material

Total number of panels used 96 112 132

* monofilament #2= 0.23 mm and #3= 0.28 mm
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Table 2. The converted amount of catch by equal number of panels of
gillnet for the Pacific herring with different kinds of materials (PA and
PBS) in the coastal waters of Samcheok, Korea between 2011 and 2013
(except data of May 27, 2011)

Year Number Ne't twine Catch (g)
of panels thickness PA PBS
2011 20 #2, #3 235,045 248,697
2012 20 #2, #3 294,364 256,612
2013 20 #2, #3 461,628 493,906
2013 20 #2.5 242,212 196,955
Total 1,233,748 1,196,170
3Rt AR AR A o012 gl gl Aol
el Z=d w717F BA 2%, 35 (#2, #3)%) ¢ S
o Ao whE ol2]efe nlalsh, Table 40f4] M=

vk} o] YAE oyt sl e Kol A A
]

A 237} 744 33 HC) 1.22~1.254) Hf of2lsigict. o]
& Ax7) Apgolla] AEHE A4l 3%, 4%, 55 AF

o]2] o]Z] A3 (Kim et al., 2013) Aol Ai= 4] 43,
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Fig. 1. Richness index, Evenness index and Diversity index of gillnet
for herring in Imwon coastal waters of Samcheok, Korea from 2011 to
2013.

Stress: 0
PA 53 PBS #2
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Fig. 2. Dendrogram and MDS (Multi Dimensional Scaling) plot based on Bray-curtis similarity matrix of fourthroot transformed data of
species weight and density in Imwon waters of Samcheok, Korea from 2011 to 2013.
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Table. 3. Comparison of the annual amount of catch converted with equal number of panels (20) of gillnet for the Pacific herring in the coastal waters
of Samcheok, Korea (except data of May 27, 2011). The catch was done by gillnet with different kinds of materials (nylon and biodegradable) of
monofilament #2 and #3

) 2,011 2,012 2,013 Total
Species No. caught Catch (g) No. caught Catch (g) No. caught Catch (g) No. caught Catch (g)
Clupea pallasii 2,041.0 471,079.0 2,575.0 544,448.6 3,5445 703,535.8 8,161 1,719,063
Gymnocanthus herzensteini 36.0 5,095.0 329 3,460.0 487.3 80,562.7 556 89,118
Sebastes thompsoni 14 138.6 563.6 82,555.9 565 82,694
Pleurogrammus azonus 1.0 205.0 268.2 68,648.2 269 68,853
Gadus macrocephalus 41.8 9,741.8 42 9,742
Glyptocephalus stelleri 63.0 2,029.0 43 117.1 61.8 4,095.5 129 6,242
Cleisthenes pinetorum 49.0 3,775.0 10.0 825.7 0.9 147.3 60 4,748
Alcichthys alcicornis 4.0 523.0 273 3,474.5 31 3,998
Lophiomus setigerus 0.7 2,238.6 1 2,239
Hypodytes rubripinnis 11.8 1,295.5 12 1,295
Hexagrammos agrammus 0.7 118.6 2.7 563.6 3 682
Hexagrammos otakii 3.0 717.0 3 717
Ammodytes personatus 6.4 2717.3 6 277
Sebastes schlegeli 0.9 271.8 1 272
Todarodes pacificus 0.9 190.9 1 191
Larimichthys polyactis 0.7 98.6 1 99
Arctoscopus japonicus 2.0 86.0 1.4 30.0 3 116
Myoxocephalus polyacanthocephalus 0.9 110.9 1 111
Sebastes minor 1.0 116.0 1 116
Dasycottus setiger 0.9 61.8 1 62
Argis lar 2.0 50.0 2 50
Pleuronichthys cornutus 1.0 40.0 1 40
Buccinum opisthoplectum 2.0 27.0 2 27
Total 2,205.0 483,742 2,627.1 5514757 5,020.0  955533.5 9,852 1,990,751
No. of species 12 9 15 23
Table 4. Catch of the target fish (Pacific herring) by gillnet according O=4A X IE osY o=l EA
o net ot capet olgo] oj3lEglE 20139 AFxY] Aol
arils PA PBS A A A (PA, PBS)H ofelepel] dha) a4 4
monofilament monofilament monofilament monofilament Z(Test of homogeneity)= AA|$t AT} (Table 5), 15
Year #2f # 3t #2 #3 AR o]8)E o]0 o]Elu]Lolis 5%0] 9oz
2011 110,314 119,335 133,552 107,878 /\i EA o] B-o)Ado] glgitt (p<0.005). wlA PA 71
2012 208,350 197,221 183,912 172,745 £ Hof, Bt g3y, oo, 7|E271# ] &

& chaFalA| 0|35k o] FRAo|9I, PBS (W
o) e AolE ol¥sk=tl v asAo|ea |
Eh QL. o] ik chakat of o] of 2 E ol 20131
Ty2 (= 0.23 mm) and # 3 (= 0.28 mm) indicate thickness of twine. \:v]»_/] X}ﬁ_i 1-1;_/511 o]— /:IJ,],o]7]oﬂ 6‘ ]3 ar o /\] olg_i

oo
W5 Bk e,

2013 218,773 124,450 254,822 175,844

Total 537,437 441,006 572,286 456,467
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Table 5. The number of the catch by gillnet for herring with different kinds of materials of nylon (PA) and biodegradable net (PBS) of monofilament
#2 and #3 in the coastal waters of Samcheok, Korea in 2013

Materials
Total
Species Common name PA (#2+#3) PBS (#2+#3)
No. caught Catch ratio No. caught Catch ratio No. caught
Clupea pallasii Pacific herring 1,542 0.43 2,003 0.57 3,545
Sebastes thompsoni Goldeye rockfish 352 0.62 212 0.38 564
Gymnocanthus herzensteini Black edged sculpin 304 0.62 184 0.38 487
Pleurogrammus azonus Atka mackerel 122 0.45 146 0.55 268
Glyptocephalus stelleri Korean flounder 41 0.66 21 0.34 62
Gadus macrocephalus Alaska cod fish 34 0.80 8 0.20 42
Alcichthys alcicornis Elkhorn sculpin 17 0.63 10 0.37 27
Hypodytes rubripinnis redfin velvetfish 5 0.38 7 0.62 12
Ammodytes personatus Pacific sand lance 5 0.86 1 0.14 6
Hexagrammos agrammus Spotty belly greenling 2 0.67 1 0.33 3
Dasycottus setiger Spinyhead sculpin 1 1.00 - - 1
Myoxocephalus polyacanthocephalus Great sculpin 1 1.00 - - 1
Todarodes pacificus Common squid 1 1.00 - - 1
Cleisthenes pinetorum Pointhead flounder - - 1 1.00 1
Sebastes schlegeli Jacopever 1 1.00 - - 1
Total 2,426 0.48 2,594 0.52 5,020
7= Holapgol olgh ojzlafol s SESEL 199241
o] Ao A= 4 detol A ARgElaL Q= Holt WIS Skt 0.28-0.31 Abojgton, FHgsE
ol tjal] x4, 1% AE (PAR} PBS)T} 1Al & = 0.79-0.89 WAL T AR B Tmd w7l wh
7] (monofilament #2, #2.5, #3)% T4 o] o]go| + w24 (Cluster analysis)s AR A3, Taal
HAE GRS AR 15l 201120134 Apelel Al (PA, PBS)o] ool mAl= 92 i w71
NFEYS AXBIGITE & o]k 3,336.8 kg, %] (monofilament #2, #3)7} o1 gle]l W= FF Kt Z13]
4= 16,757 vl oﬁ*b 23% (015 205019 ok AR AR el w717 A4 299t 39
ch. 20119_4 2012 0] Fol7} AA|FH= ¥lE-2 97.4% Rh e sl el thE w719 e de] sl
a1 987%% 0L}, 2013Eol= 73.6%%Tl PA 153} o AlEd "ar) Qiokar dekEct TE A #7177
PBS (WE3)4) 10| oJat ojFeke ArHR tha 2%, 35 (#2, #3)%] YUE TLEolu Aelld T
o] o7} glgloL), 18 YA & o]slek o|o]| T oA M= AHA 257} AAl 3T HT}F 1.22~1.258) T o]
3t EAHELA(ANOVA)S: AASH A3, 254 377} 2lstolet. thefel ofFo] ofgE|qld 20139 Apsef|A]
AX 23, 25%, 352 F AR j.“'i} AR A L 1A AA (PA, PBS)H ofgsfol tisl 5% f-o)4
ol oJgh ojs)=of| tjsl] #7]H TS IPS o, ollA] Fdel freldol Ut (p<0.005). wbA 1t
= Aol W A ojaleko] 2joliz 5% FolZo e T2 Aol wEE, WSy, Aol 7157t
A IRLEE (p=0.91). ©]Z12- 2013ofut 272 AR Ap] S Tl offlsl Ao aEE ol RlaL, A
A4 255 T1EAQ] alo|w ZelE|gli=d] o]F 317 L= HolE ofgleks Hl v Aol W
slelst P @) gl EFL 1Tt
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