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Species composition and cluster analysis of the communities caught by dredge in
relation to tooth spacing and mesh size in the coastal waters of Gangneung, Korea

Heui-Chun AN, Jae-Hyun BAE, Jong-Myung PARK, Chang-Doo PARK', Sung-Eic HONG*'

East Sea Fisheries Research Institute, NFRDI, Gangneung 210-860, Korea
!Fisheries System Engineering Division, NFRDI, Busan 619-902, Korea
’Bada Ecology Research, Gangneung 210-852, Korea

The dredge gear is dragged along the bottom of the sea to catch targeted edible bottom dwelling species. Species
composition and ecological index of the catches of dredge were estimated around Gangneung coastal fishing ground by
dredge with different mesh size and tooth space from July to December 2013. Eight different types of dredge including four
different tooth space (24.7 mm, 29.9 mm, 34.9 mm, 40.1 mm) and four different mesh size(15.5 mm, 32.7 mm, 51.1 mm,
60.0 mm) were used in the experiment. During the experiment, total catches were collected 31 species as sipunculida 1
species, mollusca 13 species, annelida 3 species, arthropoda 8 species, echinodermata 4 species and others 2 species. The
dominant genus were mollusca and echinodermata while the dominant species were Megangulus venulosus, Pseudocardium
sachalinensis, Schaphechinus brevis. The richness index was ranged 1.29-1.72, evenness index was 0.6-0.65 and diversity
index was 1.65-1.83 according to the tooth space and mesh size of dredge. Richness index, diversity index were high at
tooth space 34.9 mm dredge and ecological index showed decreasing tendency with the increasing of mesh size of dredge.
Cluster and MDS analysis, based on a Bray-Curtis and similarity matrix of fourth root transformed data of number of species
and wet weight, showed division into four different groups as four different tooth space (Group A), four different mesh size
Group B (51.1 mm, 60.0 mm), Group C (32.7 mm) and Group D (15.5 mm).

Keywords: Dredge, Species composition, Cluster analysis, Benthic communities
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g T2 G4 8-20 m Ko A
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(a) underwater photo of dredge

(b) research vessel (2.47 ton)

Fig. 2. Dredge and research vessel used in the experiment.
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Fig. 3. Study sites around Yeongjin waters, Gangneung city, Korea.

m, 0 experimental fishing site.
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Ao T2 4% (247 mm, 29.9 mm, 34.9 mm, 40.
mm)2] o] L5 o] §3F oA olFHEY FrAS 1
v, 247 mmol | ATER 1, AAEE 8%, AFE
3%, AR 3%, FUFE 25, /I FO8 5%
W FRAol A ARl 724%, FHEE 15.0%, 7]
B 11.8%S AA|3kolc). 29.9 mmofA] Zakhy Ex
X QAT T15%E 7P ) ek, Jler &
9.8% A5tk 34.9 mmol A FepE FRAS <
At 653% 37 Lebgtom, 401 mmolA AT
B 1%, QR 1E AGEE 3T, AABE 45,
B 2%, Vet FOE FepH FRYL ANEE
72.7%, FulEE 20.5%S A 7]ek Bl gleo]
2720] Aol ek S SH50| 247 mme]
11.8%0l1 4] 40.1 mm2] 6.18%% Zoj53lt}.
Fpole] 2 (247 mmyo] FUTF Y2
717} ©f 2 4% (15.5 mm, 32.7 mm, 51.1 mm, 60.
mm)2| o] o83k XA ol FxA
155 mmol | AT 1%, GASE 75, SAPEE 3
% AR 63, FuEE 2% Ve FoR S

=

rlo

>

Ar

ofN

24 AAEE 76.0%S5 AASFYAL TR =
75 18.3%= UERITE 32.7 mmofA] A tstE 1,
As= 98, T 6w 38, AAew 38, 99w 4
L, 7|EF Fom AAE=o] 62.7%% -skelom =
o5&, ZIekEel 22 19.7%, 15.3%% A6kt
51.1 mme= AsE 15, AAdlsE 78, S95E 33,
AAE= 45, =105= 35, 7|8 So2 eyt 5
g 2L AAEE 604%= AHAEHICE 60.0
mmo|| A SR FRAOA AAlsEe] 67.7%= LEE
Wt} (Table 1, 2 and 3).

SHAE ARET Y] 2dES e E 265, A
20%, AAls= 105 5 & 62F°|ct (Jung et al,
2013). E3F F4EE FYUTtoli= m2riet gxoh 2
9] ojufjFRto] E&sF 0™ (Cha et al,, 2012), &
afeta o] o] ojmjilf= Eel 8%, &% 9%, A 13F
5ol =¥sI3ItE (NFRDI, 2010). Al5=%=2] 77§ 2|49
Al ofmj it F 4-1359 BjaA] A2 Fo] E/s8l
©m (NFRDI, 2002), Al5=g5elele] &85> & 37
Z0 7 o]& o|ujufjF7} 1752 2}A|5F3t} (Ko et al.,
2012). =& AfofA] o ifjiis 5E 08 A A w2 A
A29] 718} o W {7 59 A2 2l
of oeff Fx4 AolE & 4= Stk

= AR thE o Ygake] SR/ HlaLo A &xIsY
o] EZo|]olA] 2005¢] 47°% (Hwang et al., 2006),
2007 FAfolA 53F0] EHSE Aom eyt
(MIFAFF, 2008). ‘el Hxolotafolo] At A}
oAl & 39F0°] &5 O™ (Cha, 2009), %17 o}
T 9 e A& Qs Sl A ATl A A AY
55 11308 o]F s sa-> 978 =5kt
(Seo et al., 2013). & FARO] o] Bl ool H]
off vlaA 22 15210 S o= 2P
I 2APIH 5o Zolof whE AutE A A Ea e
Hato] uhE AL JFt A AR o] Fgtol e
olsf) FxAe ApolE Holi= Zlow drtE|ojXic)

e H

Wb 32.2%, HHoiel 25.7%2 EH@sIAon, 349
mm= FA| 27 24.2%, SO 24.1%, A7
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22.8%= LERFTE 40.1 mmofjx] ERitiglo] 33.1%=
s, HAZA 198%, FHALRA 186%
Som Apestgon, JekEe 20l Aol

wheh 11.8%-6.2%5 SolEaleh. AH gl A 2]
ZE2ol AR A HA Ao 4] EHThEO.R 93gol
21.3%-33.1%% Z7}5F4 ) (Table 2).

Table 1. Species composition of the four different tooth space and four different mesh size of dredge at Yeongjin waters, Gangneung city, Korea
from July to December 2013

Tooth space (%) Mesh size (%)

Species 247mm  29.9mm 349mm  40.lmm 15.5mm 32.7mm 51.1mm 60.0mm
Sipunculida 0.59 0.64 024 021 0.10 0.84 022 0.10
Mollusca 72.41 77.53 6534 7271 76.03 62.66 60.43 67.65
Annelida 0.12 0.15 0.10 0.12 0.16 0.41 0.43 0.29
Arthropoda 0.09 0.19 0.22 025 0.19 1.10 0.26 0.09
Echinodermata 15.02 1.72 25.17 20.53 18.32 19.65 2129 17.96
Other 11.77 9.77 8.93 6.18 5.20 15.34 17.37 13.91

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Table 2. Species composition of the dredge with four different tooth space at Yeongjin waters, Gangneung city, Korea from July to December 2013.
N and W indicate the number of individuals and biomass in gram, respectively

Tooth space (Mesh size: 24.3 mm)

Species Scientific name 24.7 mm 29.9 mm 349 mm 40.1 mm
N \ N W N w N w
Sipunculida
Peanut worm Phascolosoma scolops 159 658 210 696 84 259 61 188
Mollusca
Surf clam Pseudocardium sachalinensis 90 23,941 103 27,742 93 26,436 105 30,045
Tellin Megangulus venulosus 1,010 38,215 923 34,848 550 26,591 420 17,978
Venus clam Mercenaria stimpsoni 355 12,275 433 15,844 222 11,555 263 11,394
Sunray surf clam Mactra chinensis 18 863 23 1,325 5 284 8 151
Tubercled nutmeg Habesolatia nodulifera 1 88
Glossaulax bicolor 16 714 7 401 41 1,287 27 770
Sand snail Umbonium costatum 3,731 5,225 2,715 3,530 3,792 5,302 3,943 5,522
Pillucina pisidium 2 38
Jacknife clam Solen corneus 6 84 8 128 6 114 5 73
Far eastern mussel Mytilus coruscus 2 72
Annelida
Stink worm Travisia pupa 6 10 20 103 20 28 18 36
Blood worm Glycera rouxii 12 20 10 19 27 31 29 47
Glycera sp. 20 105 19 37 11 50 4 22
Arthropoda
Blepharipoda liberata 14 96 28 205 48 214 48 208
Kuro shrimp Argis lar 1 2 2 5 4 9
Swimming crab Portunus  trituberculatus 1 21
Granulated mask crab  Paradorippe granulata 1 5 1 5 1 5
Decapoda sp. 2 4 4 8
Echinodermata
Cardiac sea potato Echinocardium cordatum 114 4,277 105 3,164 93 2,589 78 1,796
Sea urchin Schaphechinus brevis 505 12,597 332 9,484 913 25,040 664 16,821
Spiny sand seastar Luidia quinaria 1 28
Other
Shells and gravels 13,227 10,560 9,801 5,604
Total 6,060 112,352 4937 108,114 5,914 109,776 5,682 90,677
Number of species 17 15 20 18
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Table 3. Species composition of the dredge with four different mesh size at Yeongjin waters, Gangneung city, Korea from July to December 2013.
N and W indicate the number of individuals and biomass in gram, respectively

Mesh size (Tooth space: 24.7 mm)

Species Scientific name 15.5 mm 32.7 mm 51.1 mm 60.0 mm
N w N w N W N W
Sipunculida
Peanut worm Phascolosoma scolops 29 111 303 1,140 105 390 21 134
Mollusca
Surf clam Pseudocardium sachalinensis 50 13,078 92 14,965 147 43,353 111 31,053
Tellin Megangulus venulosus 981 41,951 1,610 56,400 997 54,865 966 52,948
Venus clam Mercenaria stimpsoni 133 2,073 167 3,181 66 6,795 55 6,138
Sunray surf clam Mactra chinensis 10 225 13 553 2 133 5 230
Tubercled nutmeg Habesolatia nodulifera - - - - - - 2 129
Real bladder moon snail Glossaulax didyma - - - - - - 294
Glossaulax bicolor 56 2,707 68 3,298 46 1,606 23 1,013
Sand snail Umbonium costatum 17,524 25,435 4,158 6,076 145 210 48 70
Bright and thin razor clam  Siligua pulchella 2 41 2 18 - - - -
Granulated periwinkle Nodilittorina radiata - - 1 26 - - - -
Jacknife clam Solen corneus - - 4 69 4 54 4 76
Annelida
Stink worm Travisia pupa 32 63 35 67 136 697 66 350
Blood worm Glycera rouxii 55 86 41 80 3 7 5 12
Glycera sp. 6 29 83 402 19 60 11 38
Arthropoda
Blepharipoda liberata 25 162 228 1,453 48 374 14 115
Calappa philargius - - - - 2 52 - -
Kuro shrimp Argis lar 15 11 - - - - - -
Swimming crab Portunus trituberculatus 1 19 - - - - - -
Granulated mask crab Paradorippe granulata 2 19 3 24 - - - -
Edwards’ hermit crab Diogenes edwardsii - - 1 5 1 17 - -
shrimp Shrimp sp. 1 1 - - - - - -
Decapoda sp. 1 1 - - 1 10 1 10
Echinodermata
Cardiac sea potato Echinocardium cordatum 84 2,889 237 8,454 747 17,622 373 9,695
Sea urchin Schaphechinus brevis 617 17,715 2,290 18,008 751 19,965 379 14,715
Spiny sand seastar Luidia quinaria - - 1 28 - - - -
North Pacific seastar Asterias amurensis - - 1 37 4 120 - -
Other
Pleuronichthys cornutus 1 35 - - - - - -
Zostera marina - 43 - 200 - 200 - 18
Shells and gravels - 5,776 - 20,510 - 30,565 - 18,890
Total 19,625 112,470 9,338 134,994 3,224 177,095 2,000 135,928
Number of species 21 21 19 18
w237 240 g S FES 155 mmof BHMSE 24.5%, 7|EF £ 17.4%= E"j\:}. 60.0 mmo]|
X A2 37.3%, HITHLE 22.6% XFRIEFAC 32.7 L HAZEA 39.0%E AA|SEon, Buig 22.9%,
mm= HAAZ7) 41.8%, 7|E} & 15.2%, FEAALAA 7EF2S 13.9% =35} (Table 3). QFHE=O] AR
133%2 AXslrh SL1 mmeld HAZA 310%,  dield SR AAEEe] SAs%on (ung e
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al., 2013), Als=daf o2 ojufjafjF7 2439 A1 7P 529kom, 29.9 mmofA] 1298 & g3 Helo
& 21A5HATH (Ko et al, 2012). A|lFE 25090k A1 ], Tt e (BE)= 29.9 mmojlA] 0.652 7P =& 2k
doll AAlsHe PEdelzle] bk Aol B S mel vk 34.9 mmol A 0.605 Uehiith Foioke
s A7 7F A A WA vlAlge] Hefjol] Sty <l (H')= 349 mmof|4] 1.830.2 7P =2 7HS Bl
QVIAIE vt 7|eF AAMYE FEUET) okl o) Ak o2 34.9 mmof| A AN, FHTiRl Lol
&Gt (Kang et al., 1999). ¥ Al A LA A7} Hujedolg A o] R AdFo| 7hashy FEHE (R)
w2 FHES Hol= Ao & fARRE A471-o] 34 El E}O = (H)oA] =2 42 Koo} (Fig. 4, A-C).
Holxl Zo g fetr|ojx|n, 145082 AFAo] A o] WA E BARE A= S E R &
Al olulaRrt sk AOR B AT Avleh §  ChE () 327 mmollA] 18108 ofon], W
Ak ks 2 4 ol 2717 Aol neh Afeke A4t sk ARES
KAk HubA 0 & 32,7 mmof|A] A2, Sfeta)
HERK |4 Dujojol g o] oA Agko] 7hAsle] HFHE (R)
grro] 249 1HAH &% Tt S e El 0‘3}0 = (P )Oﬂ/\i =2 4 H2l ¥, 60.0 mmo|
2 HAsE A3 FEZEHE (R} 349 mmolA] 1.728 A= AAEA, SR Lejar FEAVIATE 55
2.10 A 1.90 b
& 1.80 = 1.80 - =
£ 120 -
@ 1.60 -
@ 090 -
% 0660 1.50
¥ 030 - 1.40 -
0.00 : 1.30
0.65 0.59
E
O 064 - (B) —_— (E)
>
g o063 - 057 1
£ 062 -
5 GEt 0.56 -
E 0.60 - 0.55
@ 059 4 0.54 -
0.58 ' ' ' 0.53
1.84 1.85
T © (F)
= 182 1.80 -
>
Q ]
,E 1380 - 1.75
2 178 e
e 1.65 -
g
& 1.76 - 1.60 -
1.74 . ; ; 1.55 . . ;
24.7 29.9 349 40.1 155 32.7 51.1 60.0
Four different tooth space(mm) Four different mesh size(mm)

Fig. 4. Richness index (A, D), Evenness index (B, E) and Diversity index (C, F) of dredge in the Yeongjin waters, Gangneung city, Korea from
July to December 2013.
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alo] e AEsb A4k W gk 1 et (Fig 4,
D-F). ot Ea|o]o] Zrfoke (H)= 1.1-1.60.8 Kl
SFA00] (ung et al, 2013), AFRA] iy
= (H)&= 1.56-2.500.5 e (Ko et al., 2012).AF
Arfe] Frieks H4E A Mg A o
Tekes Frkeke Aloem oA 1o (Dexter,
1983; McLachlan, 1990), = ZAJo|A ZHrlofri=
1.66-1.83.0.5 B} 9} FARSHA] Lebdtt.

TREN

o]t AFEzAE FHs Tt oS vt
FO & FANEE Fokal YutAut o A m A g
Bl e Hiske] fAMS EAlg Aul, Frdolat
o] ZA7HA A& xA0] Group A (24.7 mm, 29.9 mm,

349 mm, 40.1 mm)E XA|EHLon], W] Ao
4] Group B (51.1 mm, 60.0 mm), Group C (32.7 mm),
Group D (15.5 mm)9] 47} 150 &2 FLEE S]]
Group A2} Group BE B3 21}, Group A4 ¢
He=2 oj&eke 4,212-5228 7114, 65,933-83,818 ¢
© & Group BE] 1,220-1,407 7§, 91,951-107,016 gol]
Hs] 7HAlg= WRkeL ofggke @5]e A vEkyt
o, 53] HAlZ= oA Group BE| of2lefe: 52,948-
54,865 g2 Group A] 17,978-38,215 gil} x}o|= K
Ak ESE U 58 Group A°lA] 2,715-3,943 7)A),
3,530-5,522 £0| 913l Group Bo||A| 48-145 7)), 70-210
go = & T1ELte] ApolE Helrk Group C2} Group
Do v|wof|A Hgtal52] ofE#S Group C= 17,524
WA, 25,435 goll H]sH Group D= 4,158 7]A], 6,076 g
o7 olggro] ApolE HloH, HAFEolA Group
C= 65°] 45 714, 213 go| of=l¥l ¥hH Group D=
3%2] 232 JHA, 1482 g o= olon, YEREolA
Group C+= 5,776 go| |3l Group D= 20,510 gO =
15 7o) zlo)g JLEE It} (Table 2, 3 and Fig. 5).

N o

= il -
A WO & 3719 MR 7Pk 23.0-32.0 mm, ZH4
38.0-51.0 mm 183l Z}AF 68.0-102.0 mm= LJEFGS

7)o wg olg] e Fx

oX

1=}
R

A4

o, zb mEoA ZH 26.0-27.0 mm, ZHY 42.0-45.0
mm 123 2% 82.0-91.0 mmojA] = )82 2%
st 249 7hAo] 52 Al@ oA 37 RETE S=Els)
Al e vbA, 24 HHo] 45 AR A9 vl&
o] wolx|HAl F JiAIe] mEo FE St e
WAz 2dollA HARN ) 2 Wl & 37
o] mr=g 7H4F 21.0-31.0 mm, ZH 38.0-53.0 mm 1
2)a1 714k 68.0-100.0 mm= LFERFO M, 7} T ofA]
71AF 26.0-28.0 mm, ZH4F 45.0-47.0 mm 18]35l 2
78.0-82.0 mmof|A| =2 H]E-S FAdstolon, Wi A
Z17F 511 mm ATt o]efA 27| RER 71
40.0-51.0 mme} ZH4F 67.0-100.0 mmyto] IH2kE| 7}
%} 35 mm o|5}e] JHA|= o] =)= %] Aokt FHeh
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Fig. 5. Dendrogram and MDS (Multi Dimensional Scaling) plot based on Bray-curtis similarity matrix of fourth root transformed data of species weight
and densities in the Yeongjin waters, Gangneung city, Korea from July to December 2013.
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2013.
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Fig. 7. Fishing operation of dredge.
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