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Species Diversity and Community Structure of Macrobenthic
Invertebrate Inhabiting the Intertidal Zone near Songacksan
Area, Jeju Island
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ABSTRACT

This study was performed to know the vertical
distribution pattern and community structure of
intertidal invertebrates at 9 sampling stations near
Songacksan area located in Jeju Island from June
2000 to May, 2001. A total of 104 benthic invertebrate
species was recorded during the survey period and it
was composed of 50 families, 25 orders, 12 classes
and 6 phyla. Among them, the most highest species
richness was observed in the mollusks comprising
66.3% (69 species) and the next one in the arthropods
showing 16.3% (17 species). Species diversity was
largely different depending on their vertical distribution,
revealing much higher in the lower intertidal zone than
in the middle or upper zone, while there were no
distinct differences between sampling stations. The
dominant species were Nodlilittorina exigua, Littorina
brevicula, Pollicipes mitella mitella and Nerita japonica
in the upper zone, Monodonta neritoides, Lunella
coronata coreensis and Nerita japonica in the middle

zone and Notoacmea schrenckii, — Omphalius
nigerimus, Purpura clavigera and Chlorostoma
argyrostoma lishckei in the lower zone. The
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macrobenthic fauna surveyed could be divided into
two groups based on their species similarities between
sampling stations but their differences were not
distinctive.

Keywords: Macrobenthic invertebrate, Dominant
species, Species diversity, Species similarities.
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Fig. 1. Sampling sites for the present study of Songacksan at Jeju Islands.
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Species Diversity and Community Structure of Macrobenthic Invertebrate in Songacksan Area, Jeju Island

Table 1. Dominant species and CDI in the intertidal zone of the sampling stations.

Sampling Community dominant species and index(CDI)

stations First dominant species Second dominant species CDI

St. 1 Monodonta neritoides Liolophura japonica 21.45

St. 2 Pollicipes mitella mitella Tetraclita squamosa japonica 42.06

St. 3 Tetraclita squamosa japonica Monodonta neritoides 34.01

Total Tetraclita squamosa japonica Pollicipes mitella mitella 26.31

St. 4 Monodonta neritoides Nodilittorina exigua 24.69

St. 5 Nerita japonica Lunella coronata coreensis 30.57

St. 6 Pagurus samuelis Lunella coronata coreensis 28.80

Total Lunella coronata coreensis Monodonta neritoides 21.86

St. 7 Nerita japonica Monodonta neritoides 35.12

St. 8 Nodilittoria exigua Lunella coronata coreensis 47.25

St. 9 Nodilittorina exigua Monodonta neritoides 32.66

Total Nodilittorina exigua Monodonta neritoides 31.13

Stations 1-3: Songacksan area, Stations 4-6: Hwasoon area, Stations 7-9: Sagae area
Ae & & glom, A BAE B4 e ues
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Table 2. The value of Species diversity (Ds), Inverted
dominance index (ds), Evennes (J') of macroinvertebrates
collected from the intertidal zone in samplig stations.

Community species diversity index

Sampling stations

Ds ds J'
St. 1 0.8138 5.3716  0.0933
St. 2 0.7465 3.9452 0.0764
St. 3 0.8138 5.3716  0.1101
St. 4 0.9370 15.8741 0.3569
St. 5 0.8455 6.4745 0.1312
St. 6 0.9116 11.3107 0.2263
St. 7 0.8812 8.4171 0.1677
St. 8 0.8416 6.3150 0.1509
St. 9 0.9074 10.8032 0.2579
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Table 3. Comparison of vertical distribution of dominant species in nine stations and dominance species index (Sl) in

intertidal zone of the sampling sites.

Community dominant species of sampling sites and species dominance index(SI)

Rank

Stations 1-3 SI Stations 4-6 SI Stations 7-9 SI
1 Pollicipes mitella mitella 13.7 Lunella coronata coreensis 11.4 Nodilittorina exigua 20.3
2 Tetraclita. squamosa japonica 12.6 Monodonta neritoides 10.5 Nerita japonica 10.8
3 Monodonta neritoides 9.44 Nerita japonica 10.2 Monodonta neritoides 9.50
4  Nodilittorina exigua 6.12 Pagurus samuelis 6.90 Lunella coronata coreensis  9.03
5 Notoacmea schrenckii 5.69 Nodilittorina exigua 6.79 Omphalius nigerrimus 5.36
6  Lunella coronata coreensis  5.47 Monodonta labio labio 5.96 Chlorostoma a. lischkei 4.23
7 Liolophura japonica 5.26 Buccinulum ferrea 3.35 Monodonta labio labio 3.29
8 Nerita japonica 3.67 Nerita albicilla 3.34 Pagurus samuelis 2.82
9 Pagurus samuelis 3.24 Omphalius nigerrimus 3.34 Batillaria multiformis 2.44
10  Purpura clavigera 3.17 Purpura clavigera 2.61 Notoacmea concinna 2.35
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Fig. 2. The vertical distribution of dominant species on an exposed
rocky shore at sampling sites.
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Table 4. Similarity of macroinvertebrate in nine sampling stations.

St. St. St. St. St. St. St. St. St.
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1.0000

1
2
3
4
5
6
7
8
9

St.
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Species Diversity and Community Structure of Macrobenthic Invertebrate in Songacksan Area, Jeju Island

Appendix 1. The number of species and individuals of the benthic macroinvertebrates collected from the intertidal zone in
Sonacksan (100 x 100 cm).

W St.1 Stz  St.3  St.4  St.5  St.6  St.7  St.8  St9

Species & Samplingzone UM L UM L UML UMLUMLUMLUMLUMLUML

Tethy amamensis 1 1

T ovata 2 1

Halichondria japonica 1 1 1
H. okadai 2 2 1 1 1 1
H. oshoro 1 2 1

H. panicea 1 2 1 1 1 1 1

Actinia

mesembryanthemum 2T 1 1 5 2

Anthopleura midori 1 2 2 3 1

Haliplanella luciae 1 1 1

Acanthochiton defilippi 3 8 12 1 2 3 2 1 2 2 3 3 3 4 1 4
Acanthochitona

rubrolineata 1z 4 1 1 1

Cryptoplax japonicus 5 5 3 1 1

Liolophura japonica 6 1018 1 5 2 4 4 3 2 4 2 3 6 4 3 2 3 1 1 2 2 4
Onithochiton hirasei 1

Ischnochiton comptus 1 1 1 1 2 3 3 3 12 14 1 2 1 2
Lepidozona coreanica 2 1 2 1 1 1 4 5 1 5 1 4 4 1 2 1 1 1
Haliotis aquatilus 1

Acmaea pallida 3

C]uazac.mea pygmaea 5 5 3 3 3 9

lampanicola

Collisella dorsuosa 4 1 7 1 1
Collisella heroldi 1 1

Notoacmea concinna IR 2 1 8 1.1 1 1 2 5 2 2 2 1 8 3 1 5 4 3 1
N. schrenckii 9 7 3 1 11 17 10 21 3 5 2 2 2 2 2 4 5 6 3 7 1 1
N. gloriosa

Patelloida saccharina lanx 1 1 3 1 4 1

Cellana grata grata 1

C. nigrolineata 1 2 1 1 1 1 3 1

C. toreuma 3 1 1 1 1 12 8 1 9
Cantharidus callichroa 1 1
C. Japonicus 1 1 1

Chlorostoma argyrostoma 7 2 2 4 5 5 1 1 1 1 3 3 4 15 9 4 4 7 6
lischkei

C.argyrostoma turbinata 2 2

C xanthostigma 2 111 2 3 1 1 1 6 1 1
Monodonta labio labio 11 1 1 3 4 11 6 17 15 1 1 19 8 3 1

M. neritoides 16 30 14 7 7 6 14 34 3 8 24 20 9 12 18 9 3 28 3 4 28 5 24
M. perplexa 1 1 1 1 1 1 1 2
Omphalius nigerrima 2 1 1 1 4 6 3 7 4 2 2 7 10 2 7 1 10 11 9 17
Clanculus margaritarius 2

Tristichotrochus unicus 3 2

U: upper tidal zone, M: mid tidal zone, L: lower tidal zone
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Appendix 1. Continued.

W St.1  St.2  St.3 St4 S5 St.6  St.7  St.8 St 9

Species & Samplingzone UM L UML UMLUMLUMLUMLUMLUMLUML

Astraium haematragum 1 1 1

Turbo (Batillus) cornutus 2 2 5 6 3 9
Homalopoma nocturnum 1 1 1

Lunella cornata coreensis 4 9 14 19 5 7 1 14 1 16 3 3 14 14 22 27 10 1 3 11 23 37 7 14

Nerita (Heminerita)
Jjaponica

N. albicilla 2 2 1 11 19 1 1
Littorina brevicula 2 3 1 3 5 7 4
Nodilittorina exigua 30 37 18 31 18 16 15 131 70
Clypeomorus humilis 2 3 1 1 1 1

14 18 5 10 2 2 3 14 1 57 15 2 5 12 78 16 g 1

Batillaria cumingii 1 10 1 1 7 7
B. multiformis 5 1 1 9 6 1
Cerithideopsilla
djadjariensis
Serpulorbis imbricatus 11 1 11 1
Cyprae (Lyncima) vitellus 1 1
Ceratostoma fournieri 2 2
C. rorifluum 1 1 1
Purpura (Reishia) bronni 1 1 1

'S
—
[\
—
w
w
[\
(o))
'S
—
[

P (Reishia) clavigera

Buccinulum (Japeuthria)
ferrea

Cantharus (Pollia)
subrubiginosus

Mitrella bicincta 1 2

6 7 2 3 2 4 6 2 10 10 4 3 2 3 2 3 4 3 4 4

Pyrene flava 1 1 1 1

P testudinaria 1 1

Melampus fasciatus 2

Siphonaria japonica 1 1 8
Aplysia (Varria) kurodai 1 1 1
Glossodoris pallescens 1 1 1

Arca boucardi 1 11

Porterius dalli 1 1 1 1
Lithophaga (Leiosolenus)
curta

Modiolous modiolus
difficilis

Musculus senhausia 1 1 1 1

Septifer keenae 2 1 7 2 12 5 2
S. viragatus 1

Ostrea denselamellsa 1 9 11

Cardita leana 1 1
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Appendix 1. Continued.

Macrobenthic Invertebrate in Songacksan Area, Jeju Island

T -
Samapling station St

.1 St. 2

St.

St. 6

Species & Samplingzone UM L UML UMLUMLUMLUMLUMLUMLUML

Gomphina veneriformis 1 1
Ruditapes variegata 1

R. philippinarum

Neanthes japonica 1
Pollicipes mitella mitella 17 8 61 81

Cirolana harfordi japonica

Idotea ochotensis

ochotensis 2
Orchestia platensis 11
Ligia (Megaligia) exotica 1 1
Petrolisthes japonicus 4 1 3

Pagurus lanuginosus
P, samuelis 5 27 3 3 8 1
Charybdis japonica

Leptodius exaratus

Acamaepleura parvula 2
Helice penicillatus 3
Hemigrapsus sanguineus 2 4 1
Pachygrapsus crassipes 1 1 2
Sesarma (Parasesarma) |
pictum

Pugettia quadridens 1
Anthocidaris crassispina 1 3
Hemicentrotus 1 1
pulcherrimus

Asterias amurensis 1
Ceratonardoa 1
semiregularia

Ophioplocus japonicus 1

1
13 11
1 1
1 1
1
1
2 1
2
1
3
3

11

1 3
3
2 3
1 3
18 32
2
2
1

6

11
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