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ABSTRACT

This study was performed to know and compare the community structures of macrobenthic invertebrates of eight
fishing grounds in the coastal waters of Jeju Island from September to October 2008.

A total of 166 species was identified. Mollusks comprised 77 species (46.4%); Arthropods 24 (14.5%), Cnidarians
18 (10.8%); Poriferans 16 (9.6%); and the others including Echinoderms 33 (17.7%). Density and biomass were
respectively. Gastropods was the most dominant taxon in
terms of abundance (3,311 ind./mz) and number of species as well, and Gastropods was predominant in biomass
(55,789.2 gwwt/mz). The dominant species were Omphalius pfeifferi, Astralium haematragum, Turbo cornutus,
Ergalatax contraacta, Lithophaga cura, Anthocidaris crassispina, Herdmania monus in 5-15 m. Based on the
cluster analysis, the study area could be divided into two station groups. The biodiversity, evenness and richness

estimated to be 6,905 ind./m? and 113,100.7 gwwt/mz,

index appeared as follows: H' = 1.59-2.95, E'
Daepo and lowest in Woljeong.

0.38-0.87, R = 3.3-10.4. The dominance index were highest in

Key words :
M E
HPPRNAZ TS F08 9 el JTAZEE
TAE B3he A sfEg woln, BB thepy =

3] F7A H]m}o% A9 BA% %

G4 she) -85 ol 2ele] ok 591, o 7As] ol
w5} AL AeAe AEE 2A4se axw oA
t} (Pearson and Rosenburg, 1978; Thouzeau et al.,
1991). A ANA HFFHFTES 28 T+ L AE

ST To=v =
o] 11, HolAzeld A} amlAel BAlel] 27 AAAE

o)
A

Received September 16, 2011 ; Accepted September 26,
2011

Corresponding author: Jun-Cheol Ko
Tel: +82 (64) 750-4375 e-mail:
1225-3480/24400

: kjc3410@nfrdi.go.kr

Invertebrates, community structure, fishing ground, coastal water, Jeju Island

AR oA
g E]- (C ohen et al., 1982).
Fopabat 3171 2 9lhe
F2] 7Fsd= AXsH
Eﬂzﬂ oA AefjtA o 75‘93’]'
(Palk and Yun, 2000), o¥

AFeEY] A o}:"ojﬂr AEFE oshs AL Eﬂﬁ/‘ﬂEH’"

uE ol3fislr] §lste] Al 8 40)7| % djet o]t
o o3l AlF= At 27 Y 23S AR o
FFAFETEY TATRE W3l w2 dFE0] A=A
%t} (e.g., Lee and Jwa 1988).

v HE AT 2dste)] o8 e gelEe R
sjF3hg ol W WskE 7hA e glow, 7|5 iste] oJgk
24 dAAo® sfRAEAY] WIE FkEA =
HA AF= gt DA ZAFRE v]xe x2Fo
Zhao} o] 2 Qg T 4 @ FAEASRF 7]E AEo]

Agkel] AAele chekgt sl ekAE L] AbetA]
U A2z 7} FA3A 7148t 9le™ (Chung ef al., 1998;

7 A RE

-l>

Aoz A AT

- 229 -



M=t ot DIS0E2 MAR

33
30N (t\\";ﬁ‘]‘l$/

=
=

=
-

=
=)

=]
=

=

\\nllenng

© Jeju Island

33
OON @: Sample station
I

126" 00'E

Fig. 1. A map showing the sampling stations in the coastal
waters of Jeju Island during August-September, 2008.
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Table. 1. Water depth and positioning of sampling stations and depth in the coastal waters of Jeju Island

< fake® 20084 94 10€l] 5
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J3tgdel (Fig. 1,

Sampling stations Depth (m) Longitude Latitude
5 126° 52" 04”7 33° 21" 027

Shincheon 10 126° 52" 08” 33° 21 027
15 126° 52" 12”7 33° 21" 017

5 126° 51" 03" 33° 19" 28”

Hacheon 10 126° 51" 06” 33° 19" 297
15 126° 51" 09” 33° 19” 307

5 126° 17" 27”7 33° 26" 417

Gwakji 10 126° 17" 26”7 33° 26" 467
15 126° 17" 227 33° 26" 51”7

5 126° 18" 32”7 33° 27" 59”

Aewol 10 126° 18" 28" 33° 28" 057
15 126° 18" 23" 33° 28" 13”7

5 126° 25" 29” 33° 14" 027

Daepo 10 126° 25" 307 33° 13" 59”7
15 126° 25" 32”7 33° 13" 557

5 126° 25" 17”7 33° 14" 11”7

Jungmun 10 126° 25" 18" 33° 14" 09”
15 126° 25" 19”7 33° 14" 057

5 126° 46" 56" 33° 33" 477

Woljeong 10 126° 47 04”7 33° 33" 577
15 126° 47 10”7 33° 34" 127

5 126° 48" 357 33° 33" 33"

Haengwon 10 126° 48" 38" 33° 33" 39”
15 126° 48" 39" 33° 33" 417
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Fig. 2. Species composition, number of individual and
biomass of macrobenthic invertebrates in the coastal
waters of Jeju Island.

- 231 -



°F 1.8%%F JePgi, Afgo] 7P e 5EEE ATE
% (Sipunculida)©] 17 1% 17} 1322 0.6%° ¢2%
el
2. A=

FAPZ|ZE Eot AR E AP FAEFEE] ARG F 6,591
AAmM* 2 AAEE0] 50.2% (3,311 NA/m®) = A=
7} 7P Ekem, oo s Hig= 37.3% (2,456 A
/m?), AXEE 52% (342 /WA/m?), Z9EE 4.6% (306
AA/m?), FEE 1.7% (115 HA/m?), F7EE 0.9% (61
AAm® 9 L2 Yepdt}h AALE Afgo] M =
AAEEY] A% 577 AA 9 42.4% (2,79270A/m%) =
P = dehger], dgezs AEEe] sxFUL
37.3% (2,4567/04/m*) & AA3AEw, o F dsAAT
AL lo} +As Yehd F& 577 (Herdmania
monus) 4 2AP|ZF FoF dlFo g AHUES] B

Aoz e,

3. A%

LA FEE0] AR £ 113,100.7 gwwt/m®Z ¢
AEEo] 49.1% (55,567.9 gwwt/m®) & 71 =4 Yebgt
o} oo SHEE 23.8% (26,887.5 gwwt/m®), AEE
£ 19.0% (21,455.7 gwwt/m®), HAEE 4.1% (4,611.6
gwwt/m?), =955 3.7% (4,155.2 gwwt/m?), HHEE 2
AAEEC] 47 0.2%, F85= 2 A7E=¢] 0.1%% 7
S velg 53, diAed A P w2 dAlE
59| A% o|vleF 28.4% (32,1045 gwwt/m®), B
20.7% (23,440.8 gwwt/m®) ¥ n}Zolge] $AF L F2
= (Hyotissa hyotis) & A2} (Turbo cornutus) = YEFsH

2%0] Edsiglet. wkd, 2457} 7P

A9 AL, FHF2 175 o3l 4 A9
HE AR ERel o] dAITES] 28 57 7P =
e A9 AT} oz A7 36F0] vehd ubd, $4
A HAl A= 8F 0] ¥t T kA
o sloA 71 ket dAlEES At 7E s=of 28
o] A AAEES AAAA 16522 7P E9ka, ofdwt
Aol 22 1150] Yepdth, AZTEL dl2elA 1052
2 ARG oA 7P 12 F oS vebla, FAl
A 15ew 7P gt sl 2 ] A4S T4 Hsle
71-101F0 % ERGolA 10152 7P =1, 53lY
94, A B Rl A7 75, 115 0% el el

)
X
v
= 4
A

lo,
N
o
o
N
By
SO
32
-,
1,
e i‘

150

100

50

No. of species

]
T

4000

3000

2000

1000 H
0

60,000

]
]

. 2.
Biomass(gwwt/m®) No. of individual(/m?

40,000

“n il

Eastern Western Southern Northern

Fig. 3. Regional variations of species composition, number
of individual and biomass of macrobenthic invertebrates at
sampling satation of the coastal waters of Jeju Island.

nlEl] HRafge] & ool B2 Zlew etk

7t A9 AALEe] A5 BDelA 1,700 AA/m® 2 7}
e AEEE deplt AlA, old 2 AN
1,910-1,343 7|A/m®> w]ZA fARRE $Eolglon kAT
ZA| el A 247} 341 AA/m?, 120 AA/m® 2 71§ @A Y
ok EREEEE AN AATES AAEEe] 47
940 MA/m? 119 7MA/m® = & Auc} £ MALES
BG3, Pho M= HAEEC] 1,167 /MAl/m® = Al o]
o] AALEI} =2 Aoz et} sz B3y
o4 3,061 AA/m® = ok s nlE) <k 50% o)Az
e wUes Yea, FE9 diade 1,754 AA/m’,
1,261 MA/m® 2 v fAsg o) Bl ol 841 JiAl
/m* 2 7P ket

AAFS) 75 TlEelA 41,954.2 gwwt/m® = ThE A
of ®lsl 453] 2= e, oF AAF vlgo] 7 =7
vehd E57S dAAEER 33,518.9 gwwt/m® Sich =
=50 PYoA 7,641.7 gwwi/m® AZZTEL ofLolA
7,066.8 gwwt/m®’, AAEE 2 FuFES AlHclA 4zt
42.8 gwwt/m® 9} 1,185.5 gwwt/m® glor] HAEEo 3

- 232 -



Korean J. Malacol. 27(3): 229-246, 2011

Table. 2. Number of species, number of individual and biomass of macrobenthic invertebrates in the coastal waters of Jeju

Island
Sampling stations
Sincheon Hacheon Gwakji Aewol Daepo dJungmun Woljeong Haengwon Total ()

No. of Species 75 53 17 72 49 45 64 79 166 (100)
Porifera 6 8 1 7 3 3 8 8 16 (9.6)
Cnidaria 4 3 1 4 10 7 7 5 18 (10.8)
Bryozoa 3 2 - - 1 - 1 1 3 (1.8
Mollusca 36 25 8 36 22 18 27 35 77 (46.4)
Annelida 3 4 1 3 2 - 5 9 12 (7.2)
Arthropoda 16 5 2 11 7 8 9 11 24 (14.5)
Sipunculida 1 1 - 1 1 1 - 1 1 (0.6)
Echinodermata 4 5 3 8 3 7 6 7 12 (7.2)
Chordata 2 - 1 2 - 1 1 2 3 (1.8
Density(ind./m? 1,343 341 120 1,091 539 230 1,225 1,700 6,591 (100)
Mollusca 940 288 67 766 394 169 262 424 3,311 (50.2)
Annelida 5 8 8 13 35 - 12 33 115 (1.7)
Arthropoda 119 24 9 54 25 22 39 50 342 (5.2)
Sipunculida 5 1 - 4 41 3 - 7 61 (0.9
Echinodermata 65 20 29 77 44 35 17 19 306 (4.6)
Chordata 209 - 7 177 - 1 895 1,167 2,456 (37.3)

Biomass(gwt/m”) 12,450.2 6,350.1  4,705.2 16,969.8 41,954.2 3,410.5 10,513.2 16,748.1 113.100.7 (100)

Porifera 4,368.3 2,534.7 3,089.2 2,627.6 894.2 409.7  5,322.1  17,641.7 26,887.5 (23.8)
Cnidaria 402.3 151.7 2415 7,066.8 6,519.0 1,049.7 19423 4,082.6 21,455.7 (18.9)
Bryozoa 5.2 119.7 - - 85.6 - 9.7 1.1 221.3 (0.2)
Mollusca 6,017.2 3,163.3  937.2 6,238.6 33,5189 14722 16709 2,549.6 55,789.2 (49.2)
Annelida 1.0 5.8 2.0 2.6 6.2 - 0.6 1.8 20.0 (0.1)
Arthropoda 42.8 31.5 9.3 22.4 22.8 22.8 7.3 15.7 174.0 (0.2)
Sipunculida 0.6 0.1 - 0.4 5.2 0.6 - 0.6 7.5 (0.1)
Echinodermata 1,185.5 343.3 415.2 714.9 902.3 284.6 161.1 148.3 4,155.2 (3.7)
Chordata 4217.3 - 10.8 296.5 - 170.9  1,399.2  2,306.7 4,611.6 (4.1)
Aol 2,306.7 gwwt/m® = ¥ UJePgr) sz g = dAEE] Zlee=el viEl 2 vleE AR e
s]2do] 45,364.5 gwwt/m® & 7P¢ =7 Jepta, %—%‘H‘ﬁ o, AFE2 43.7-52.7%% v|2A fAF8}ARE A5-a)] ol A
o] 27,261.0 gwwt/m’, A53% 21,675.0 gwwt/m® ¥ % 1, WEfe] vl velgth AxlsEe FF-eoelA
P39 18,800.2 gwwt/m 2 B33 ARage] nje) ¥ 18.1% % E=9kom, JFHalo 15.5%, A¥sldd 14.9% 2 =
ol v AAFE 2ok T olA 14.0%] *01‘”4 =955 Ve e W
TR e %340%% Asnd (Fig. 4), 28 $ ol A Edn]go] = vehd vk, F4-eF A o] w

- 233 -



No. of species(%0)

No. of individual(%0)

Biomass(%o)

Southern Northein

Westem

Eastern

B Annelida B Mollusca B Arthropoda T Echinodermata  other taxa

Fig. 4. Regional variations of species composition, number of
individual and biomass at each class of macrobenthic in-
vertebrates in the coastal waters of Jeju Island.
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Table. 3. Dominant species and community dominance index (CDI) of sampling stations.

Dominant species and index (CDI)

Sampling No. 1 No. 2 No. 3 No. 4 No. 5
stations dominant CDI dominant CDI  dominant CDI dominant CDI dominant CDI
species species species species species
Shincheon Astralium 394 Herdmania Turbo 5.9 Ergalatax 55 Lithophaga 5.0
haematragum monus cornutus contraacta cura
Hacheon Astralium 34.0 Turbo FErgalatax 3.6 Lithophaga 6.4
haematragum cornutus contraacta cura
Gwakii An tbogdgr]s 19.4 Columbellopsis 161 Astralium 29 Turbo 65 Tbazs. 65
crassispina bella haematragum cornutus bronni
Aewol Astralium 50 4 Herdmania 15.4 Turbo 5.7
haematragum monus cornutus
Daepo Astralium 20.6 Lithophaga 14.3 Turbo 9.0 Phascolosoma 6.9 FErgalatax 56
haematragum cura cornutus scolops contraacta
Jungmun Astralium 356 FErgalatax 10.8 An tboqdztms 70 Eup]zca 5.9 Turbo 5.4
haematragum contraacta crassispina scripta cornutus
. Herdmania Omphalius Astralium
Woljeong monus 69.8 Dpfeifferi haematragum
Haengwon Herdmania 65.5 Astralium 3
monus haematragum

A AT s, A29AE L ABTAT HE
&, A5AT WEgele £27 $AAE (CDD A5
£ 6.4-34.0 HSE A L2 PR nhFago] 244
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8. T3 ¥ A+
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Fig. 6. Percentage composition of dominant species in
individual numbers at each water depth from the eight
sampling stations.
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Table. 4. The diversity (H'), evenness (E'), and richness (R) of the macrobenthic invertebrates collected from the
sublittoral zone in sampling stations.

Sampling Community species diversity index
stations Diversity index (H') Evenness index (E') Richness index (R)
Shincheon 2.54 0.59 10.2
Hacheon 2.80 0.70 8.7
Gwakji 2.46 0.87 3.3
Aewol 2.23 0.52 10.1
Daepo 2.95 0.75 7.5
Jungmun 2.72 0.71 7.9
Woljeong 1.59 0.38 8.8
Haengwon 1.82 0.41 10.4
UPGMA
Gwakji
Daepo
Jungmun
Hacheon
Haengwon
Aewol
{ Woljeong
Shincheon
28 40 52 64 76 88 100

Percent Similarity(%)

Fig. 7. Dendrogram showing faunal similarity between station produced by cluster analysis
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Appendix 1. List of macroinvertebrate species collected from the coastal waters in Jeju Island

Station Gwakji Daepo Sin- Aewol .WOI- Jung- Ha- Haeng-
. cheon jeong mun cheon won
Species

Phylum Porifera

O

Stirastrella panis

O O
O O

0N

S. insignis O
Tethya aurantium
Axinella rugoda O

FEsperiopsis plumosa O

00O
00O
O

Myxilla setoensis

O

Tedania brevispiculata
My calepumosa
Callyspongia confoederata
C. elegans

ON®

C. elongata

o 0O 00O

Petrosia corticata

Halichondria okadai

H. oshora O O

H. panicea O

Hymeniacidon sinaprum
Phylum Cnidaria

Coryne pusilla

OO 0O
O O O 000
O o OO0 00 O

ON®,

Solanderia secunda
Aglaophenia whiteleggel

O00O0

Thecocarpus niger O

OGN

Plumularia setacea O
Verrucella umbraculum O
Fuplexaura abietina

Anthoplexaura dimorpha

ONO)

Plexauroides rigida
Melithaea flabellifera O
Bellonella rigida
B. rubra

0O

Dendronephthya giganted

ON®,

D. castanea

Javania insignis

Avelophora japonica O
Montipora trabeculata

00
O
oo O O
O
O

OO0

Psammocora profundacella
Phylum Bryozoa
Membranipora tuberculata

lodictyum axillare

O

Adeonella sp.
Phylum Sipunculida

Phascolosoma scolops O
Phylum Mollusca

Lepidozona coreanica

o 000
o o O O

Mopalia retirera O
Acantopleura japonica O
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Appendix 1. Continued

Station Gwakji

Species

Daepo

Sin-
cheon

Aewol

Wol-
jeong

Jung-
mun

Ha-
cheon

Haeng-
won

Rhyssoplax kurodai

Onithochiton hirasei

Cryptoplax japonica

Diodora sieboldii

Calliostoma unicum

Cantharidus callichroa

C. japonica

Chlorostoma turbinata
Omphalius pfeifferi O

O. rusticus

Umbonium costatum
Komaritrochus pulcher
Cantharidus callichroa
Trochus sacellus
Hybochelus cancellatus

Clanculus microdon
Astralium haematragum
Turbo cornutus

T excellens

Phasianella solida

OO

Stomatolina rubra
Serpulorbis imbricatus
Purpuraddusta gracilis
Alvania ogasawarana
Monoplex echo
FErgalatax contraacta
Thais bronni O
T Iuteostoma
Ceratostoma fournierr
Mancinella echinata
Maculotriton serriale
Ocinebrellus inornatum
Columbellopsis bella O
FEuplica scripta
Mitrella bicincta
M. nympha
Pyrene testudinaria
Kelletia lischker
Microfusus magnifica
Pollia mollis
Cantharus cecillii
Pollia subrubiginosus
Hypselodoris festiva
Ceratosoma trilobatum
Phyllidiella pustulosa
Barbatia stearnsii
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Appendix 1. continued

Station Gwakji Daepo Sin- Aewol .WOI_ Jung: Ha- Haeng-
. cheon jeong mun cheon won
Species

Arca boucardi O O O O O

Hawaiarca uwaensis O

O

Acar plicatum
Lithophaga cura O O O
Modiolus kurilensis
M. auriclatus

M. agripetus
Hormomya mutabilis

o O O

Septifer keenae

o O O 00
O 00

Tricomusculus semigranatus
Musculus viridulus
Pteria brevialata
Chlamys farreri
Anomia chinensis
Hyotissa hyotis O
Dendostrea crenulifera
Spondylus varius
Chama japonica
C. limbula O
C. fraga
C. dunkeri
Pseudochama retroversa
Cardita leana O O O O
Irus irus
Gastrochaena cuneiformis O
Agriodesma navicula
Chlamys irregularis O
C. nipponensis
Phylum Annelida
Perinereis cultrifera O O O O O O
Platynereis bicanaliculata
Nereis multignatha
N. pelagica
Hermenia acantholepis
Lepidonotus helotypus
L. squamatus
Halosydna brevisetosa O
Sthenelais fusca
Eunice antennata O

OO
O OO
O 0O O 00O O
O
OO0
O
O

O
@
O)@)

0000
OO O0O000 000

Lysidice collaris
Spirobranchus tetraceros
Phylum Arthropoda
Holotelson tuberculatus
Galathea orientalis O
Alpheus japonicus
A. brevicristatus
A. bisincisus O

oo O O
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O

O

O
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Appendix 1. continued
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Station Gwakji
Species

Daepo

Sin-
cheon

Aewol

Wol-
jeong

Jung-
mun

Ha-
cheon

Haeng-
won

Heptacarpus futilirostris
Paguristes ortmanni
P, japonicus O
P kagoshimensis
Pagurus gracilipes
P rubrior
P, pilosipes
Pisidia serratifrons
Pugettia quadridens quadridens
P quadridens pellucens
Cancer amphioetus
Thalamita sima
Macromedaeus distinguendus O
Actaea semblatae
Leptodius exaratus
Atergatis reticulatus
Heteropilumnus ciliatus
Pinnotheres sinensis
Rhynchoplax messor

Phylum Echinodermata
Comanthus japonica
Certonardoa semiregularis O
Asterina batheri
Henricia nipponica
Ophiactis affinis O
Ophiothrix exigua
Ophiarachnella gorgonia
Ophioplocus japonicus
Strongylocentrotus intermedius
Pseudocentrotus depressus
Anthocidaris crassispina O
Cucumaria chronhjelmi

Phylum Chordata
Styela clava clava
Herdmania monus O
Pyura vittata
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