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ABSTRACT

This study was performed to know and compare the community structures of macrobenthic invertebrates of five
fishing grounds in the coastal waters of Jeju Island from 2013 to 2015. A total of 629 species was identified.
Molluscans comprised 282 species (44.8%), Arthropods 88 (14.0%), Poriferans 61 (9.7%), Bryozoans 52 (8.3%)
and the others including Cnidarians 51 (8.1%). Density and biomass were estimated to be 71,007 ind./m? and

599,208.0 gwwt/m?,

respectively. Gastropods was the most dominant taxon in terms of abundance (24,625

ind./m?) and number of species as well, and Gastropods was predominant in biomass (190,789.0 gwwt/m?). The

dominant species were Omphalius pfeifferi, Astralium haematragum, Musculus viridulus, Halosydna brevisetosa,

Phascolosoma scolops, Herdmania monus in 5-20 m. Based on the cluster analysis, the study area could be

divided into five station groups. The biodiversity, evenness and richness index appeared as follows: H' = 4.28-4.64,
=0.74-0.79, R = 33.17-35.45. The dominance index were highest in Sagye and lowest in Sinhung.
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Fig. 1. A map of the five study sites in Jeju Island, Korea
from 2013 to 2015.
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Table 1. Latitude, longitude of sampling stations and depth of coastal water in Jeju Island

Study area Depth(m) Latitude Longitude
5 33° 17" 689" 126° 46" 058"
Shinhung-ri 10 33° 17" 653" 126° 46" 1677
20 33° 17" 3807 126° 46" 397"
5 33° 20" 863" 126° 10" 047
Shinchang-ri 10 33° 20" 837" 126° 09" 949”
20 33° 20" 852" 126° 09" 808"
5 33° 13" 298" 126° 18" 394"
Sagye-ri 10 33° 13" 283" 126° 18" 618"
20 33° 12" 982" 126° 19" 0457
5 33° 33" 4227 126° 41" 4807
Pukchon-ri 10 33° 33" 655" 126° 41" 254"
20 33° 33" 752" 126° 41" 153"
5 33° 09" 855" 126° 16" 4557
Gapa-do 10 33° 09" 746" 126° 16" 736"
20 33° 09" 746" 126° 17" 172"
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Fig. 2. Seasonal and regional variations of Temperature (C),
Salininty (psu) at five study sites in Jeju Island from
2013 to 2015. (BC; Bukchon, SC; Sinchang, SA; Sagye,
SH; Sinhung, GP; Gapado).
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Fig. 3. Species composition, number of individual and biomass of macrobenthic invertebrates in coastal waters of Jeju Island from
2013 to 2015.
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Table 2. Annual variations of Species composition, number of individual and biomass of macrobenthic invertebrates in coastal
waters of Jeju Island from 2013 to 2015.

Years
Phylum Total (%)
2013 2014 2015

No. of Species 486 344 279 629 (100.0)
Porifera 52 39 32 61 (9.7)
Cnidaria 40 28 25 51 (8.1)
Platyhelminthes 2 1 - 2 (0.3)
Bryozoa 48 18 17 52 (8.3)
Brachiopoda - 1 - 1 (0.2)
Sipuncula 1 1 1 1 (0.2)
Mollusca 197 164 128 282 (44.8)
Annelida 35 21 14 42 (6.7)
Arthropoda 70 39 34 88 (14.0)
Echinodermata 26 23 18 33 (5.2
Chordata 15 9 10 16 (2.5)
Density (ind./m? 27,887 23,656 20,248 71,007 (100.0)
Porifera 1,552 1,272 1,336 4,160 (5.9)
Platyhelminthes 24 8 - 32 (0.1)
Brachiopoda - 4 - 4 (0.1)
Sipuncula 728 696 476 1,900 (2.7)
Mollusca 13,230 12,028 10,408 35,666 (50.2)
Annelida 2,733 2,276 1,332 6,341 (8.9)
Arthropoda 4,520 1,744 1,684 7,948 (11.2)
Echinodermata 2,736 2,028 2,072 6,836 (9.6)
Chordata 2,364 3,600 2,156 8,120 (11.4)
Biomass (gwwt/m?) 201,838.7 201,111.0 196,258.3 599,208.0 (100.0)
Porifera 56,738.2 54,614.8 50,310.5 161,663.5 (27.0)
Cnidaria 36,577.5 54,316.2 44,987.5 135,881.2 (22.7)
Platyhelminthes 51.1 12.0 - 63.1 (0.1)
Bryozoa 1,989.0 1,715.6 2,245.2 5,949.8 (1.0)
Brachiopoda - 3.0 - 3.0 (0.1)
Sipuncula 105.9 91.6 129.0 326.5 (0.1)
Mollusca 73,573.0 65,214.5 74,165.9 212,953.4 (35.5)
Annelida 734.8 1,520.9 603.4 2,859.1 (0.5)
Arthropoda 1,845.0 544.2 1,216.4 3,605.6 (0.6)
Echinodermata 24,368.1 14,922.3 15,690.0 54,980.4 (9.2)
Chordata 5,856.1 8,156.0 6,910.4 20,922.5 (3.5)
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100,000 A2 $AFE vF g, A3 A ErvhdA], Al 4 $A8F
20,000 wen|Zn|5 A% o] (Halosydna brevisetosa), Al 5 A=
SR AMRXHo| (Diopatra sugokai) 2| 22 FASAAF
(CDI) + 3.6-12.8 W92 EZHA} 248 AT olgih
20154 ¥4 All $AFS LT, A2 $AF A,
A3 AL T2ULE1T (Cantharidus jessoensis), A 4 -
A g Suls Aol Al 5 $4E 9E1Ls (Ergalatax
contracta) 2] £23F TASAA4 (CDI) + 3.1-11.5 ¥
Fig. 7. Species composition, numbers of individual and 2 201397} 7+ ok} 7 nlg 5o Ao $AE0 7 1)

biomass of macrobenthic invertebrates at three water g
depths in coastal waters of Jeju Island. ettt (Table. 3).
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5 m-’—i 147,070 gwwt/m?, 10 m3 218,870 gwwt/m? 20 m Z, B2, genEn|EAx e, R, Aoy
Z 233,268 gwwt/m®> & FAlo] AS4E Zilsl= kAMS o o7 FASAAS (CDI) £ 3.4-16.2 HYE ZH3
44”‘4 58], gl Af 20 molA 964424 o A TR SATLE aF TR b el v)E) A
gwwt/m® £ 5 mzel ¥l 80% |4 7t #e Uelin FAAS (162) = 7FE = debdT ARl 23 21
AXeE 9 HIFETEY A pAlol A4S “zllml <+ LT, Zﬂu}ﬂ‘il, 29, oN71EskRA (Lithophaga
7bhs Alw yepgt dAlEE F 5570 %F 5 mTH cura), HEPSHEAAHle] o2 FATAAS (CDI)
20 m3°l ¥]3 10 m %01]*1 A 7V =31, F95E + 4.3-10.5 H*Hi srelga v 2 A9 2A A
= 7R 2 AAFE 5 mEolA, dikEE 20 m = T TR yeylth e, FRele] 2 sieks
A A7 = e L}E}a‘iﬂ. e A Al FATE A7 FEHAR dehgen, A2

Table 3. Annual variations of dominant Species and community dominance index in coastal waters of Jeju Island from 2013 to
2015.

Dominant species and index(CDI)

Year No. 1 No. 2 No. 3 No. 4 No. 5
Dominant CDI  Dominant CDI  Dominant CDI Dominant CDI Dominant CDI
species species species species species
2103 Astralium g, Herdmania o, Caprella o p 00 inos oo 31 usculus g
haematragum monus mutica viridulus
2014 Herdmania 12.8 Astralium 31 M u.'gcu]us 39 Ha10's svdna 36 Diopa tré.z 30
monus haematragum viridulus brevisetosa sugokai
2015 Astralium 115 Herdmania 8.7 02.211 tbana{ us g Ha]qs yvdna 31 FErgalatax 3.0
haematragum momus jessoensis brevisetosa contracta
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Table 4. Regional variations of dominant Species and community dominance index in coastal waters of Jeju Island from 2013 to

2015.
Dominant species and index(CDI)
Region No. 1 No. 2 No. 3 No. 4 No. 5
Dominant CDI  Dominant  CDI Dominant CDI Dominant CDI Dominant CDI
species species species species species
Easern Astralium Herdmania 79 Ha]qsydna 33 FErgalatax 34 Phascolosoma 33
haematragum monus brevisetosa contracta scolops
Western Astralium M u..scul us 71 Herdmania 48 Lithophaga 43 H310§ydna 35
haematragum viridulus monus cura brevisetosa
Southern Herdmania 102 Phascolosoma 33 Opbzaracbgella FErgalatax 31 Opbzomastzx 3.0
monus scolops gorgonia contracta mixta
Northern Herdmania Astralium 96 Caprz?lla 6 ant]zanafus Ha]ofsydna 3.0
monus haematragum mutica Jjessoensis brevisetosa
Herdmania Astralium Perampithoé Musculus Anthocidaris
Gapa-do 8.7 4.6 . o
monus haematragum sp. viridulus crassispina

Table 5. Seasonal variations of dominant Species and community dominance index in coastal waters of Jeju Island from 2013

to 2015.
Dominant species and index(CDI)
Season No. 1 No. 2 No. 3 No. 4 No. 5
Dominant CDI  Dominant CDI  Dominant CDI Dominant CDI Dominant CDI
species species species species species
Spring Herdmania Astralium Caprg]]a 5.3 Perampithoé sp. 3.4 C{lvntharza(us 30
monus haematragum mutica Jjessoensis
Summer Astralium 15.4 Herdmania 5.9 FErgalatax 35 Ha]qsydna 31 C'ant]?arzdus 30
haematragum monus contracta brevisetosa callichroa
Autumn Herdmania Astralium H310§ydna 39 Mu..sculus 31 Op]uo‘mastzx 3.0
monus haematragum brevisetosa viridulus mixta
Winter Astralium 39 Herdmania 6.7 Mu.'scu]us 6.3 Ha[ofsydna 39 Phascolosoma 39
haematragum monus viridulus brevisetosa scolops
FAEY At ] AoAERe s Al S A, A2 +AF wHFLE, A3 $AF g2 Suls e,
selat AmE el FAgel viAnEe] A2 2 $A A4 $AE FweRA, As $AEL WASARNEIA
£2 AA315T} (Table. 4). (Ophiomastix mixta) 2] <22 CDI + 3.0-11.8 HY& &
AL A $AES AR, 2 AL BR SRR E A A48 $ATE s vz 2EEAE Yeht
A, A2 +AF v aLE, A3 FAE Doz R uc oh A Al A AT H]"ﬂ—’—'&‘ A2 7% A,
e, A4 $A4F FAASF, A TS TEULTLE A3 +AF EanbdA], A4 FAF gerISHs A", Al
9] 2% CDI &= 3.0-12.1 M2 240 HAs] $AEL 5 $AHFLE Aol e 9 —ES’_E CDI + 3.2-8.2 M=
Lo ® yept) shA| Al A $AEFS vHElLE, Al Al 29 AT sl s vl s e E yet
2 $AF 3, A3 $AF SR, A4 AT B st} (Table. 5).
En|EAAHo|, A5 $AHEL FELFEILT (Cantharidus
callichroa) ¢ <22 CDI + 3.0-15.4 "HY=Z s}Al A+ FAE $A4F
§) $AEL L] Qe A AL 2A $AEL BEY 7ﬂxﬂv-;coﬂ W A4 3% olhE AR FAEER o
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Fig. 8. Percentage composition of dominant species in individual numbers at each water depths from the five sampling

stations.
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&9 FAEI L, Hole s Egnbedide 5.2%, AEEA
, QEEEAETT £o7 Yet)

[ 3g=3

1=}
=

A=, s, A SdFI AEale] W)
A3}l gk Z#E Table. 6 o) YRk

=
=

SUF T A 3% ol +AF Fell 23 A= Akt
$AE A4 D) & odxHEz AwEd 0.26-0.31 HY=Z
2014490 =3, 201340l W& oz Yyttt o] 74
5 ER3GelA 0.40 27 7P =3, WA A U
gy, AdEsE FA =1, FA A veyiey A
A AR 24 W= 0.28-0.31 2 vz FARH HYE
el

£ tkE A4 () M3l glo] sl S 4.29-4.78
W7 201390l ¥, 201499 WA Yepdor s
A5 Frsidels 463 o2 M Eu, Faoela 4.28
2 U e AAd wishs 241 P 21, SAE
HlA E2 3 AL EAl @A vebtcl

FEE AF (B) ¢ 7% 201397 20159 o] £9
0.77 & =7 vepgta, siePd wsle] Aex Frs|dat 7}

o+ ®m

Table 6. Variations of community indices at study area in Jeiu Island from 2013 to 2015

Izzzlidon Comrirrlllé?clz}s, Domin?Bge index Divers(ilt_;l%f) index Evennzelz,s) index Richnez;s) index
Season
2013 0.26 4.78 0.77 46.83
2014 0.31 4.29 0.73 33.62
2015 0.30 4.33 0.77 27.85
Easern 0.37 4.28 0.74 33.17
Western 0.33 4.39 0.76 33.22
Southern 0.27 4.63 0.79 35.28
Northern 0.40 4.35 0.74 35.45
Gapa-do 0.30 4.54 0.79 34.15
Spring 0.31 4.44 0.75 37.38
Summer 0.30 4.49 0.77 35.26
Autumn 0.28 4.55 0.77 35.93
Winter 0.29 4.54 0.77 36.25
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Fig. 9. Results of cluster analysis performed on bray curtis similarity from standardized species
presence/absence transformed data. The dotted lined indicate no significant difference among five sites
and four months from 2013 to 2015 (SIMPROF test). (Buk; Bukchon, Sinc; Shinchang, Sag; Sagye, Sinh;

Shinhung, Gap; Gapado).
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Fig. 10. K-dominance curves (x-axis logged) of total biomass
at five study sites in Jeju Island from 2013 to 2015.
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Appendix 1. List of macrobenthic invertebrate species collected from the coastal waters in Jeju Island

I3t (2013-2015)

Species

Year

2013

2014

2015

Phylum Porifera

Haliclona densaspicula
Porifera sp.1

Porifera sp.2
Porifera sp.3
Porifera sp.4
Porifera sp.6
Porifera sp.6
Porifera sp.7
Porifera sp.8
Porifera sp.9
Porifera sp.10
Porifera sp.11
Porifera sp.12
Porifera sp.13
Tetillidae Sollas sp.1
Erylus bahamensis
Poecillastra doederleini
Jaspis coreana
Steiietidae sp.1
Stelletta crassispicula
Penares incrustans
Jaspis wondoensis
Caminus awashimensis
Asteropus simplex
Hadromerida sp.1
Cliona celata

Cliona lobata
Suberites excellens
Stirastrella panis
Spirastrellidae sp.1
Spirastrellidae sp.2
Stirastrella insignis
Spirastrella abata
Tethyidae sp.1

Tethya aurantium
Forcepia japonica
Lissodendoryx firma

Microcionidae sp.1

ONCHONONONCHONONONONONONE,

O ONORONG O OO 00O

O OO0

O OO0

OO 00O

OO0 O0 O OO0 O0 O OO0 O OO

O O

O OO

ONOCRON®

O O O
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Appendix 1. Continued

. Year 2013 2014 2015
Species

Clathria gombawuiensis
Raspailia hirsuta

FEsperiopsis plumosa

O OO0 O0

Mpyxilla incrustans

Mpyxilla incrustans sp.1

ONOCHONONONGO)
O OO

Mpyxilla sigmatifera

O O

Myxilla setoensis
Mpyxilla productus O
Myxilla calepumosa

Tedania brevispiculata O
Tedaniidae sp.1
Haliclonidae sp.1

O OO

Callyspongia confoederata
Callyspongia variabilis
Callyspongia patula

OO OO0

Callyspongia elegans
Callyspongiidae sp.1

O
O

Callyspongia elongata
Petrosiidae sp.1
Petrosia ushitsuensis
Petrosia corticata

Halichondria okadai

OO O0O000O0O0

O O O
O O O

Halichondria oshora
Halichondria panicea
Hymeniacidon hirta O O O
Topsentia salomonensis O O
Hymeniacidon sinapium

Plakortis simplex

O OO0

Chondrilla australiensis
Phylum Cnidaria
Hydrozoa sp.1
Coryne pusilla
Solanderia secunda
Sertulariidae sp.2
Sertularella gotor
Sertularella levigata

Sertulariidae sp.1

OO0O00000O0

Abietinaria abietina

Sertularella miurensis O
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Appendix 1. Continued

Year

Species 2013 2014 2015

Antennella secundaria
Macrorynchia phoenicea

O O

Aglaophenia whiteleggei
Aglaophenia suensonii
Thecocarpus niger
Plumularia setacea
Plumulariidae sp.1
Corynactis sp.1
Corynactis sp.2
Corynactis sp.3

OCOO0O0OO0O0O0O0O0OOOO0

Corynactis sp.4

0000

Acanthogorgiidae sp.1

Acanthogorgia radians

ON@)
O

Acalycigorgia inermis

OO

Acalycigorgia inermis sp.1
Verrucella umbraculum O
Fuplexaura sp.1
Plexauridae sp.1
Bebryce brocki

Fuplexaura abietina

ORON®;
O 000

Anthoplexaura dimorpha
Anthoplexaura dimorpha sp.1 O

O
O

Fuplexaura crassa

OO

Bebryce thomsoni
Plexauroides rigida
Melithaea flabellifera
Melithaeidae sp.1
Acabaria undulata

ONCGRON®)

Acabaria tenuis

00O

Aleyonium gracillimum

ON@)

Bellonella rigida
Bellonella rubra O
Dendronephthya spinulosa O O

O O

Dendronephthya putteri

O

Paraspongodes spiculosa
Dendronephthya gigantea O O O
Dendronephthya castanea O

Scleractinia sp.1
Javania insignis
Avelophora japonica

Montipora trabeculata

00O
ONON®)

Psammocora profundacella

OO0O0O00O0

Actiniaria sp.1
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Appendix 1. Continued

Year

Species 2013 2014 2015
Anthopleura japonica O O O
Actinia equina O

Actiniidae sp.1 O

Anthopleura kurogane O O O

Hormathia andersoni O

Antipathes japonica O O
Phylum Platyhelminthes

Notoplana humilis

O

Plaocera multitentaculata O O
Phylum Bryozoa

Tubulipora pulchra

Lichenoporidae sp.1

Lichenoporidae sp.2

Disporella novaehollandiae

OO00O0

Lichenopora sp.1
Lichenopora

O O

Bryozoa sp.1
Bryozoa sp.2
Bryozoa sp.3
Bryozoa sp.4
Bryozoa sp.5
Bryozoa sp.6
Bryozoa sp.7
Bryozoa sp.8
Bryozoa sp.9
Bryozoa sp.10
Bryozoa sp.11
Bryozoa sp.12
Bryozoa sp.13
Bryozoa sp.14

OCOO0O00OOOOOOLOLOLOOO

Bryozoa sp.15
Bryozoa sp.17 O
Alcyonidium hirsutum
Hippopodina feegeensis
Hippopodinidae sp.1
Schizoporella unicornis
Hippomenella avicularis

Parasmittina pyriformis

O O

Celleporaria brunnea
Canda retiformis
Caberea lata

Tricellaria occidentalis

OCOO0OO0O0OO0OO0OOO0OO0O
O

Scrupocellaria diadema
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Year

Species 2013 2014 2015
Amastigia rudis O O O
Amastigia xishaensis O O O
Adeonella platalea O O O
Flustrellidra akkeshiensis O
Catenicella triangulifera O O
Cabereidae sp.1 O
Tricellaria occidentalis O O O
Caberea boryi O O
Bugula neritina O O
Bugula subglobosa O
Bugula dentata O O O
Watersipora subovoidea O O
Membranipora tuberculata O
Membranipora serrilamella O
Reteporellina denticulata O O
lodictyum axillare O O O
Phidoloporidae sp.1 O
Adeonella sp.1 O
Onchoporella selenoides O O O
Hippopetraliella magna O O O

Phylum Brachiopoda
Laqueus rubellus O
Phylum Sipunculida
Phascolosoma scolops O O O
Phylum Mollusca
Ischnochiton boninensis O O O
Ischnochiton hakodadensis O
Ischnochiton comptus O O O
Lepidozona coreanica O O O
Mopalia retirera O
Placiphorella stimpsoni O
Chitonidae sp.1 O

Acantopleura japonica O O
Rhyssoplax kurodai O O O
Onithochiton hirasei O O
Acanthochitonidae sp.1 O
Acanthochitona defilippi O
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Appendix 1. Continued

. Year 2013 2014 2015
Species

Acanthochitona achates
Cryptoplax japonica
Gastropoda sp.1
Gastropoda sp.2
Gastropoda sp.3
Gastropoda sp.4

OO0 0000O0

Gastropoda sp.5
Gastropoda sp.6

ONOHRORONONONONONG)

O

Gastropoda sp.7
Patellidae sp.1 O
Cellana toreuma
Acmaea pallida
Lottiidae sp.1
Lottiidae sp.2 O

ONONO

Lottia dorsuosa O
Yayoiacmaea oyvamai

Lottia langfordi

O
(ORONG©

Problacmaea moskalevi
Lottia kogamogal
Patelloida lanx
Nipponacmaea radula
Patelloida pygmaea
Nippoacmaea schrenckii

Nippoacmaea schrenckii sp.1

OO0 0000O0

Sulculus supertexta
Sulculus diversicolor O
Diodora sieboldii

Diodora quadriradiata

Macroschisma sinensis

OHORONG

Puncturella fastigiata
Emarginella incisula
Montfortula pulchra picta
Pomaulax japonicus
Homalopoma nocturnum

Astralium haematragum

OHONONONONG)

Turbo cornutus
Turbo excellens
Phasianella solida
Trochidae sp.2

000000 O0
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Year

Species 2013 2014 2015
Trochidae sp.3 O
Trochidae sp.1 O
Cantharidus jessoensis O O O
Alcyna ocellata O O O
Calliostoma unicum O O O
Calliostoma haliarchus O
Calliostoma aculeatum O
Cantharidus bisbalteatus O O O
Cantharidus japonicas O O O
Chlorostoma turbinata O O O
Omphalius carpenteri O O O
Omphalius rusticus O
Umbonium costatum O
Komaitrochus pulcher O O O
Cantharidus callichroa O O
Trochus sacellum rota O O O
Hybochelus orientalis O
Clanculus microdon O O O
Clanculus denticulatus O O
Fuchelus lischker O O
Granata Iyrata O O O
Calliostoma koma O
Euchelus rubra O
FEurytrochus cognatus O
Stomatolina rubra O O O
Conotalopia mustelina O
Cantharidus hirasei O
Clanculus margaritarius O
Collonista glareosa O
Chlorostoma xanthostigma O
Chlorostoma lischkei O
Iwakawatrochus urbanus O
Munditiella ammonoceras O
Rhinoclavis kochi O O
Bittium glareosum O O O
Bittium glareosum sp. 1 O
Cerithium kobelti O O O
Bittium alutaceum O O O
Bittium variegatum O O O
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Year

Species 2013 2014 2015

Diala varia O
Litiopa nipponica O
Batillaria flectosiphonata O

O

Cerithidea largillierti

Alvania ogasawarana O
Rissoina plicatula

Rissoina costulata

Barleeia angustata

Barleeia simplex

OO 00O

Pseudoliotia pulchella
Crepidula gravispinosus

Oliva mustelina

O OO

Olividae sp.1
Dendropoma maximum O
Vermetidae sp.1
Vermetus uitreus
Vermetus renisectus
Serpulorbis imbricatus

Vermetus tokyoensis

OO0 O00O0O0

FErosaria helvola

Cypraeidae sp.1

O OO

Purpuraddusta gracilis
Palmadusta artuffeli

Lyncina vitellus

OO 0O

Proterato pura

Pseudosimnia whiteworthi O

O

Monoplex echo
Charonia lampas sauliae O

Vexillum kraussi

O

Vexillum inermis O
Praseila japonica
Cerithiopsis marileutes
Cerithiopsis subreticulata
Nassariidae sp.1

Zeuxis castus

OO0 O00O0O0

Hima fratercula
Hima hypolia O
Tenagodus cumingii

Philbertia leuckarti

ONO)
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I3t (2013-2015)

Species

Year

2013

2014

2015

Obesotoma tenuilirata
Ptychobela flavidula
Paradrillia inconstans
Etrema subauriformis
Citharomangelia radulina
Conus lisckkeanus
Conus fulmen
Littorinidae sp.1
Cymatium echo
Triphoridae sp.1
Viriola tricincta
Iniforis fusiformis
Triphora thetis

Inella japonica
Triphora otsuensis
Triphora granulata
Triphora confusa
Isotriphora kurodai
Cautor macmichaeli
Hypotriphora sagamiensis
Triphora undata
Mesophora fusca
Iniforis alba

Triphora turricula
Triphora multigyrata
Muricidae sp.1
FErgalatax contraacta
Mipus arbutum
Bedeva birileffi

Thais bronni

Thais luteostoma
Ceratostoma fournieri
Mancinella echinata
Maculotriton serriale
Ocinebrellus inornatum
Nucella freycineti
Tharts clavigera
Morula spinosa

Genkaimurex varicosa

ONOCHONONG)

ONCHONONCHONONONONONG)

OO0 O0OO0O0O0OO0

O

OO O0O00OO0O0

O OO0 00O O O

OO 0O

O OO

O OO
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. Year 2013 2014 2015
Species

Morula spinosa O
Morula iostoma

Lataxiena fimbriata
Columbellidae sp.1
Pleurotomitrella pleurotomoides
Columbellopsis bella

Pyrene flaua

Zafra mitriformis

Fuplica scripta

Mitrella bicincta

Mitrella nympha

Pyrene tylerae

Pyrene subcribraria

ONOHRORONONONCHONORONG
ONOHONONORONCHONONORONONONG)

Zafra divaricata
Zafra albomarginata

Anachis miser miser

O O

Metaachis marquesa

ONOHORONONONOHOHONORORONONONGS)

O O

Mitrella anachisoides
Mitrella tenuis tenuis O
Columbellopsis lischkei

Kelletia lischkei O O

Siphonalia cassidariaeformis

ONONO®

Microfusus magnifica
Pollia mollis
Cantharus cecillii O

Pollia subrubiginosus O O
Pisania tritonoides O

Japeuthria ferrea O
Terebra amanda O

Terebra awajiensis O
Latirulus nagasakiensis O

Retusa insignis O

Retusa matsusimanus O
Aplysia kurodai O
Aplysia parvula O

Platydoris tabulata O
Platydoris speciosa

Trippa intecta

CHONONONONG)

Geitodoris lutea
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I3t (2013-2015)

Species

Year

2013

2014

2015

Limaria hirasei
Hyotissa hyotis
Neopycnodonte cochlear
Striostrea circumpicta
Dendostrea crenulifera

Crassostrea nipponica

Crassostrea nigromarginata

Crassostrea gigas
Ostrea denselamellosa
Plicatula horrida
Plicatula australis
Spondylus varius
Spondylus longitudinalis
Chlamys irregularis
Chlamys nipponensis
Chlamys farreri farreri
Chlamys jousseaumei
Chlamys lemniscata
Anomia chinensis
Chamidae sp.1

Chama japonica

Chama Iimbula

Chama fraga

Chama dunkeri
Pseudochama retroversa
Amphichama argentata
Kellia porculus
Squillaconcha subsinuata
Tellinidae sp.1

Irus irus

Irus mitis

Cardita leana
Carditella hanzawai
Acrosterigma arenicola
Epicodakia bella
Leptaxinus oyamai
Phlyctiderma japonicum

Pseudoirus mirabilis

Nipponomysella oblongata

(ONCRON®,

OO0 0O0OO000O0

OO0 O0OO000O0

O O

O ONONONG®) O OO

ONONG®,

ONORON®, ONON®,

O

O OO0
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Species

Scintilla violescens O
Galeommatidae sp.1
Sphenia coreanica
Gastrochaena cuneiformis
Barnea sp.1

Barnea inornata
Pholadidae sp.1

Agriodesma navicula

OO0O0O0O00O0O0O0

Sepiola sp.1
Phylum Annelida
Polychaeta sp.1
Polychaeta sp.2
Polychaeta sp.3

O OO0

Polychaeta sp.4
Polychaeta sp.5
Polychaeta sp.6
Polychaeta sp.7
Polychaeta sp.8

OO0O0OO0OO0OO0O0OO0O0

Polychaeta sp.9
Terebellides stroemii O O
Terebellidae sp.1

Thelepus setosus

ONON®

Acrocirrus validus

ONON®

Fumida sanguinea
Phyiiodocidae sp.1
Glycera decipiens
Nereidae sp.1

Perinereis cultrifera
Nereis neoneanthes
Caratonereis hircinicola
Platynereis bicanaliculata

Nereis multignatha

OO0O0O0O0O00O0O0

Nereis sp.1
Nereis pelagica
Perinereis aibuhitensis

Polynoidae sp.1

O OO0

Polynoidae sp.2

Hermenia acantholepis
Lepidonotus helotypus
Lepidonotus squamatus O O O
Halosydna brevisetosa O O O
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I3t (2013-2015)

Species

Year

2013

2014

2015

Harmothoe imbricata

Lepidonotus tenuisetosus

Sthenolepis japonica
Sthenelais fusca
Funice aphroditois
Prionospio pinnata
Diopatra sugokai
Funice antennata
Lysidice collaris
Sabellidae sp.1
Serpulidae sp.1

Serpula vermicularis

Spirobranchus tetraceros

Pherusa parmata
Scoloplos armiger
Polyophthalmus pictus
Phylum Arthropoda
Pantopoda sp.1
Maxillopoda sp.1

Crustacea sp.1

Crustacea sp.2
Thoracica sp.1
Octomeris sulcata
Chthamalus challengeri
Oratosquilla oratoria
Holognathidae sp.1
Cymodoce japonica
Holotelson tuberculatus
Gammaridae sp.1
Gammaridae sp.2
Gammaridae sp.3
Phronima sedentaria
Perampithoe sp.1
Perampithoe sp.2
Caprellidae sp.1
Caprellidae sp.2
Caprellidae sp.3
Caprellidae sp.4
Caprellidae sp.5
Caprella mutica
Galathea pubesces
Munida japonica
Galathea orientalis

OHOHONONONONONONONG

OO000OO0OOOOLO OOOLOOLOOOOOLO O O O

OHOCHONONORONONG

Q

00

OO0

O OO0 0O

OO

O00O0

0000
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Species

Macromedaeus distinguendus
Medaeops granulosus

Actaea semblatae

Leptodius exaratus
Atergatis reticulatus
Heteropilumnus ciliatus

o 00000

Pilumnus minutus
Gaillardiellus orientalis
Pinnotheres sinensis
Rhynchoplax messor
Gaetice depressus
Plagusia dentipes
Dromia wilsoni
Menaethius monoceros
Pugettia quadridens
Pugettia pellucens

O O 000 000000

Pugettia intermedia
Micippa thalia

OO0 00

Hyastenus elongatus

Scyra compressipes

Pugettia incisa
Phylum Echinodermata

O
o o000 O O O O 000 0O0O0OoOOo

Comatulidae sp.1

OR@)

Comasteridae sp.1
Comanthus japonica

O

Asteriidae sp.1

o o O O

Coscinasterias acutispia
Asterias amurensis
Aphelasterias japonica
Certonardoa semiregularis
Asterina batheri
Asterina pectinifera
Asteia pacifica
Asterinidae sp.1
Henricia reniossa
Henricia nipponica
Cetoadoa semireguaris
Ophidiaster cribrarius
Ophiomastix mixta
Ophiactis affinis
Ophiopholis mirabilis
Ophiotrichidae
Ophiothrix exigua
Ophiodermatidae sp.1

o O O0O0Oo0OO0OO O O

Ophiarachnella gorgonia
Ophioplocus japonicus

OO0 0000000 OO 000
OO0 O0O00OO0OOOLOOOO OO

Prionocidaris baculosa
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Speci 2013 2014 2015
pecies

Decapoda sp.1
Solenocera melantho
Alpheus japonicus

0000

Synalpheus tumidomanus
Alpheus brevicristatus
Alpheus bisincisus
Synalpheus neomeris
Betaeus granulimanus
Alpheus rapax Fabricius
Rhynchocinetidae sp.1
Hippolytidae sp.1
Heptacarpus futilirostris
Lebbeus groenlandicus

OO0 00000

Birulia kishinouyer
Latreutes planirostris

OR@)

Heptacarpus rectirostris
Metapenaeopsis dalei
Crangonidae sp.1
Diogenidae sp.1
Paguristes ortmanni
Diogenes nitidimanus
Dardanus impressus

O00000O0
O
O

Paguristes japonicus
Paguristes kagoshimensis
Paguristes digitalis O

Diogenes penicillatus O
Paguridae sp.1
Pagurus filholi sp.1 O O
Pagurus gracilipes

O

Pagurus nigrivittatus
Pagurus oroximus
Pagurus rubrior
Pagurus pilosipes
Pagurus pectinatus

OO0

Pagurus japonicus
Pagurus minutus

000

Pagurus lanuginosus
Pagurus decimbrachiae
Porcellanopagurus japonicus
Paguridae sp.2
Porcellanidae sp.1

Pisidia serratifrons
Raphidopus ciliatus

OO0OO0O00O00O 0000 00
O

Petrolisthes japonicus
Pachycheles stevensii O
Cancer amphioetus O

O

Thalamita sima
Charybdis japonica O
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Chromodoris orientalis O
Chromodoris tinctoria O

Hypselodoris festiva O

ONORONG®

Ceratosoma trilobatum

Ceratosoma tenue O

O

Glossodoris pallida
Glossodoris misakinosibogae O
Dendrodoris arborescens O

Phyllidiella pustulosa O O
Fryeria menindie O
Bornella stellifer
Siphonariidae sp.1

Siphonaria acmaeoides

OO OO0

Bivalvia sp.1
Bivalvia sp.2
Barbatia stearnsii

Arca avellana

O O O
OO 00O
O OO

Arca boucardi

Hawaiarca uwaensis

O
O

Acar plicatum
Barbatia decussata
Samacar strabo

Mytilidae sp.1

O OO

Lithophaga cura
Modiolus comptus

Musculus cumingiana

O
O

Modiolus kurilensis
Modiolus auriclatus
Hormomya mutabilis
Modiolus agripetus
Septifer keenae

Tricomusculus semigranatus

ONOCRONOHNONCHONONONONONORONGO)

Musculus viridulus

Musculus nanua

O

Musculus pusio
Pteria coturnix
Pteriidae sp.1
Pteria brevialata
Ctenoides lischkei O

ONONONONOHONONONONONC
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Species

Year

2013

2014

2015

FEchinoida sp.1

Temnopleureus reevesii

Strongylocentrotus intermedius

Hemicentrotus pulcherrimus
Pseudocentrotus depressus
Anthocidaris crassispina
Apostichopus japonicus
Holothuriidae sp.1
Holothuria manacaria
Cucumaria chronhjelmi
Pentacta doliolum
Phylum Chordata
Amaroucium pliciferum
Polyclinidae sp.1
Chelyosoma dofleini
Didemnum moseleyi
Didemnidae sp.1
Didemnidae sp.2
Didemnidae sp.3
Didemnidae sp.5
Leptoclinides madara
Botrylloides violaceus
Styela clava
Halocynthia roretzi
Pyuridae sp.1
Pyuridae sp.2
Herdmania monus
Pyura vittata
Pyuridae sp.3

OO 00O

O O O

OO0 O0O0O00000000O0o

O

O O O O O

O

OO O OO0

O

OO0 0000 O0
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