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Abstract : Intensive and long-term aquaculture activities in Korea have generated considerable amounts of organic matter, deteriorating the sedimentary
environment and ecosystem. The Korean government enacted the Fishery Management Act to preserve and manage the environment of fish farms. Based
on this, a fisheries environment assessment has been conducted on fish cage farms since 2014, necessitating the development of a scientific and objective
evaluation method suitable for the domestic environment. Therefore, a benthic health index (BHI) was developed using the relationship between benthic
polychaete communities and organic matter, a major source of pollution in fish farms. In this study, the development process and calculation method of
the BHI have been introduced. The BHI was calculated by classifying 225 species of polychaetes appearing in domestic coastal and aquaculture areas
into four groups by linking the concentration gradient of the total organic carbon in the sediment and the distributional characteristics of each species
and assigning differential weights to each group. Using BHI, the benthic fauna communities were assigned to one of the four ecological classes (Grade
1: Normal, Grade 2: Slightly polluted, Grade 3: Moderately polluted, and Grade 4: Heavily polluted). The application of the developed index in the field
enabled effective evaluation of the Korean environment, being relatively more accurate and less affected by the season compared with the existing
evaluation methods like the diversity index or AZTI's Marine Biotic Index developed overseas. In addition, using BHI will be useful in the environmental

management of fish farms, as the environment can be graded in quantified figures.
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Table 1. Characteristics and representative species in benthic health index groups

Group Characteristics Representative species
1 Species that occur at low frequencies and densities or occur at high  Paralacydonia paradoxa, Anaitides koreana, Notomastus latericeous,
densities in low organic matter concentrations Paraprionospio cordifolia

5 Species with an even distribution regardless of organic matter Magelona japonica, Glycera chirori, Glycinde gurjanovae, Praxillella
concentrations affinis

3 Species that occur at high densities at relatively high organic matter  Aphelochaeta monilaris, Lumbrineris longifolia, Euchone alicaudata,
concentrations Cirriformia tentaculata

4 Species that occur in high organic matter concentrations or occur at Paraprionospio patiens, Capitella capitata,

high densities in sea areas where dead zones occur seasonally

Spiochaetopterus koreana, Minuspio pulchra
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Appendix 1. List of species in BHI groups (The species name
follows the species list of National Institute of
Fisheries Science Notice No. 2020-15, in alphabetical
order by groups)

Species
Amphinome rostrata
Amphinomidae sp.

Group Family
1 Amphinomidae

Aphroditidae Aphrodita aculeata
Aphrodita japonica
Apistobranchidae Apistobranchus tubergi
Arabellidae Arabellidae unid.
Arenicolidae Arenicola brasiliensis
Capitellidae Heteromastus filiformis
Mediomastus californiensis
Notomastus latericeus
Chaetopteridae Mesochaetopterus minuta
Chrysopetalidae Bhawania goodei
Cossuridae Cossuridae sp.
Eunicidae Eunice antennata
Eunice sp.
Lysidice collaris
Lysidice sp.
Marphysa sanguinea
Flabelligeridae Brada villosa
Glyceridae Glycera capitata
Glycera convoluta
Glycera dentribranchia
Glycera onomichiensis
Hemipodus yenourensis
Goniadidae Goniada japonica
Goniada maculata
Hesionidae Hesiospina similis

Podarkeopsis_sp.
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Appendix 1. Continued

3

Group

Family

Species

1

Heterospionidae
Lacydoniidae
Lumbrineridae
Magelonidae

Maldanidae

Nephtyidae

Nereidae

Onuphidae
Opheliidae
Orbiniidae

Paraonidae

Pectinariidae
Phyllodocidae

Pilargiidae

Pisionidae
Poecilochaetidae
Polynoidae

Heterospio similis
Heterospio sinica
Paralacydonia paradoxa
Lumbrineris latreilli
Lumbrineris sp.

Ninoe palmata
Magelona koreana
Magelona sp.

Asychis disparidentata
Asychis pigmentata
Clymenella koellikeri
Euclymene oerstedi
Euclymene uncinata
Maldane cristata
Maldanidae sp.
Microclymene propecaudata
Aglaophamus lobatus
Aglaophamus tepens
Micronephtys sphaerocirrata
orientalis

Ceratonereis mirabilis
Leonnates persica
Neanthes flava
Nectoneanthes oxypoda
Nereidae sp.

Nereis pelagica

Nereis sinensis

Perineris caltrifera
Tambalagamia fauveli
Nothria shirikishinaiensis
Polyopthalmus pictus
Haploscoloplos elongatus
Scoloplos rubra
Aedicira pacifica
Aricidea horokoshii
Aricidea jeffreysii
Aricidea sp.

Cirrophorus branchiatus
Paraonidae sp.
Cistenides okudai
Anaitides chinensis
Anaitides koreana
Anaitides sp.

Eulalia sp.

Mysta ornata
Notophyllum splendens
Ancistrosyllis groenlandica
Cabira pilargiformis japonica
Pilargis berkeleyae
Pisione sp.
Poecilochaetus sp.
Halosydnopsis pilosa
Lepidasthenia maculata
Lepidonotinae sp.
Lepidonotus dentatus
Lepidonotus helotypus
Perolepis stylolepis
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Appendix 1. Continued

Group Family Species Group Family Species
1 Polynoidae Polynoella levisetosa 2 Hesionidae Hesionides sp.
Polyodontidae Polyodontes melanonotus Micropodarke dubia
Questidae Questidae sp. Ophiodromus pugettensis
Sabellariidae Idanthyrsus armatus Lumbrineridae Lumbrineris cruzensis
Lygdamis giardi Lumbrineris heteropoda
Sabellidae Chone sp. Lumbrineris japonica
Myxicola infundibulum Ninoe japonica
Pseudopotamilla occelata Magelonidae Magelona japonica
Scalibregmidae Scalibregma inflaum Maldanidae Clymenella koreana
Scalibregmidae sp. Praxillella affinis
Sigalionidae Sigalionidae sp. Nephtyidae Inermonephtys gallardi
Sthenelais fusca Nephtys oligobranchia
Sphaerodoridae Sphaerodoridae sp. Nephtys polybranchia
Sphaerodorum gracile Nereidae Neanthes japonica
Spionidae Dipolydora socialis Nectoneanthes multignatha
Malacoceros indicus Nereis longior
Minuspio elongata Platynereis bicanaliculata
Paraprionospio cordifolia Onuphidae Diopatra sugokai
Prionospio depauperata Opheliidae Ammotrypane aulogaster
Prionospio paradisea Armandia simodaensis
Pseudopolydora kempi Travisia pupa
Scolelepis variegata Orbiniidae Naineris lavigata
Spio borealis Phylo felix
Spio filicornis Scoloplos armiger
Spio martinensis Oweniidae Myriochele oculata
Spio sp. Owenia gomsoni
Spiophanes sp. Paraonidae Aricidea assimilis
Sternaspidae Sternaspis scutata Cirrophorus furcatus
Syllidae Exogone sp. Paraonis glacilis japonica
Exogone verugera Pectinariidae Lagis bocki
Terebellidae Amphitrite cirrata Phyllodocidae Anaitides maculata
Amphitrite edwardsii Eteone longa
Pista sp. Eumida sanguinea
Terebella punctata Genetyllis castanea
Terebella sp. Phyllodocidae sp.
Trichobranchidae Trichobranchus glacialis Polynoidae Halosydna brevisetosa
Trochochaetidae Trochochactidae sp. Harmothoe imbricata
2 Ampharetidae Amage auricula Harmothoinae spp.
Ampharete arctica Polynoidae sp.
Amphicteis gunneri Sabellidae Chone teres
Amphisamytha japonica Sabellidae sp.
Isolda pulchella Scalibregmidae Oncoscolex pacificus borealis
Melinna elisabethae Sigalionidae Sthenolepis japonica
Amphitritidae Amphitritinae spp. Spionidae Aonides oxycephala
Arabellidae Drilonereis filum Laonice cirrata
Arenicolidae Abarenicola pacifica Minuspio japonica
Capitellidae Leiochrides sp. Polydora spp.
Chrysopetalidae Chrysopetalum occidentale Prionospio membranacea
Cirratulidae Chaetozone sp. Prionospio saccifera
Chaetozone spinosa Pseudopolydora paucibranchiata
Tharyx spp. Rhynchospio tuberculata
Flabelligeridae Brada villosa capensis Scolelepis sp.
Flabelligeridae sp. Spiophanes kroeyeri
Glyceridae Glycera alba Syllidae Syllidae spp.
Glycera chirori Terebellidae Amaeana occidentalis
Goniadidae Glycinde gurjanovae Loimia medusa
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SUER

op

Group Family Species

2 Terebellidae Pista cristata
Pista quadrilobata
Terebellidae spp.
Thelepus setosus
Thelepus sp.

Trichobranchidae Terebellides japonica

3 Cirratulidae Aphelochaeta monilaris
Chaetozone setosa
Cirratulidae sp.
Cirratulus cirratus

Cirriformia tentaculata

Lumbrineridae Lumbrineris longifolia
Nereidae Neanthes caudata
Neanthes succinea
Opheliidae Armandia lanceolata
Paraonidae Aricidea neosuecica nipponica
Pilargiidae Sigambra tentaculata
Sabellidae Euchone alicaudata
Spionidae Aquilaspio krusadensis
Minuspio multibranchiata
Paraprionospio coora
Terebellidae Amphitrite oculata

Thelepus toyamaensis

4 Capitellidae Capitella capitata

Chaetopteridae Spiochaetopterus koreana
Dorvilleidae Dorvillea rudolphi
Spionidae Minuspio pulchra

Paraprionospio patiens
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