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SUMMARY

. Title

Eco-mapping and characterization of soft-hard bottom

area in the shore of the East Sea

1.

2.

. Necessaries and Objectives of the Study

Necessities the study

The habitat representing the East Sea coast is divided into two major habitats:
the habitat that falls from the base rock to the wall in the continental margin,
and the habitat that leads from the sandy (soft bottom) to the underwater rock
(hard bottom). However, to date, there has been little research on the relationship
between habitat and ecosystem

The costal is the most productive ecosystem on the planet. 40 percent of the
world’s population and two/thirds of the world’s 50 largest cities are located
on the coast, it is an important economic and industrial space directly related

to human life, so systematic management to required.
Objectives of the study

The aim of this project is obtain standardized results of habitat
environment and habitat organism for the future research related to
climate change and coastal ecosystem change in the northern shore
(Gangneung), middle shore (Uljin), and Southern shore (Ulsan) of the
East Sea.



lll. Contents and scopes of the study

1. Research period

January 1, 2017 - December 31, 2018
2. Contents and scopes of the study

A. Development and application of Eco—-mapping research
technique

- Manufacture manuals of research methods by each field
- Application of standardized Eco—-mapping research techniques to consistent

results

B. Ecological characteristic analysis of habitat in the coastal
of East Sea

- Survey of invertebrates biodiversity in type of habitat environment

- Digital images and videos of benthic organism

- Habitat image composite map and underwater biological map of underwater
rock

— Cluster analysis of meiobenthos in sand/rock mixed area

- Ecological characteristic analysis of dominant benthic organism in sand/rock

area

C. A study on habitat environment characteristics of

ecosystem in the coastal of East Sea

- The survey of integrated visualization using seafloor images and detailed bathymetry
map around the habitat, East Sea

- The correlation of habitat factors and habitat organisms

D. Information production for data utilization in the coastal of East Sea

_VI_



- Establishment to data base of habitat enviroments and habitat organisms

— Production to synthetic eco-map of multilateral environment/organism

IV. Result

A. Development and application of Eco-mapping research
technique

-  Manufacture manuals of research methods by each field for habitat
environments and habitat organisms
- Application of standardized Eco-mapping research techniques to consistent

results

B. Ecological characteristic analysis of habitat in the coastal
of East Sea

- Analysis of ecological characteristics in type of habitat environment

Survey of marine organism biodiversity in type of habitat envrionment

- Habitat image composite map and underwater biological map of underwater
rock

- Digital images and videos of dominant habitat organisms

- Establishment on voucher specimens and inventory of dominant habitat organisms

- Distribution map of marine organisms (type of habitat, type of depth, Eco-map
of 2D)

- Cluster characteristic analysis of meiobenthos and macrobenthos in sand/rock

mixed area

— Cluster distribution map of meiobenthos and macrobenthos in survey area

C. A study on habitat environment characteristics of

ecosystem in the coastal of East Sea

- Detailed bathymetry and seafloor images in around the model station
- Drone aerial imaging of exposed rock

- The correlation of habitat factors and habitat organisms
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— Three-dimensional seafloor analysis through the composite of Detailed bathymetry
and Habitat image map

D. Information production for data utilization in the coastal

of East Sea

- Establishment to data base of habitat enviroments and habitat organisms
- Production to theme map of multilateral environment/organism

- Visualization of research results (production of Eco-map)

V. Application plans of the results of the study

- It is possible to apply Eco—mapping on coastal ecology as well as bathymetry
and environment

- Provide base data related to efficient marine environment preservation policy
by improving marine environmental impact assessment capability in coastal
zone

— Comparing and evaluating the changes of the marine environment (climate change,
etc.) through the continuous observation of the coastal marine environment

- Provide marine environment data for comprehensive and efficient integrated
coastal zone management of local governments in East Coast

- Production of Eco-map is applied to the marine industry based on the east
coast (aquaculture, environment technology, etc.), to present industrial and
ecological environment data

- The integrated Eco-map for the East Sea coast will be used for educatio
nal materials on marine science of local educational institutions (primary,
middle, high school, national marine science education center, etc.)

- Production of Eco-map can be expected to revitalize the marine tourism

industry based on the East Sea coast
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20173 75 AEuks FH AAAE List
53l 4% A% Ae AFAE

Phylum Chlorophyta 532 &E%
Class Chlorophyceae %7
Order Cladophorales tv}t] @&
Family Cladophoraceae tiw}t] &3}
Genus Cladophora Kiitzing, 1845 JF4<&
1. Cladophora sakaii Abbott, 1972 A}7}o]thu}r] et
Cladophora sakair: &3 A3 F2, 2009: 283; =3 F3tr]=9, 2017.
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2. Cladophora stimpsonii Harvey, 1860 ™ EHU}U]“E}

Cladophora stimpsonii: & 3 X "3l %ﬁJU , 2009: 283.

Family Bryopsidaceae R¥ %3}

Genus Bryopsis Lamouroux, 1809 ZAd &<

3. Bryvopsis plumosa (Hudson) C. Agardh, 1823 Z7ld=t
Bryopsis plumosa: & a| A el ket 2009: 283.

Family Codiaceae AZ-3}
Genus Codium Stackhouse, 1797 A2}

4. Codium arabicum Kitzing, 1856 “”7@7—}

Codium arabicum: 3| A 3]t 2009: 283; 3l=r3f

5. Codium fragile (Suringar) Haroit, 1889 A Z}+

Codium fragile: &3] A vrsl &t 2009: 283;

Order Ulvales Z3}#] &

Family Ulvaceae 23]}

Genus Ulva Linnaeus, 1753 Z3}$

6. Ulva australis Areschoug, 1854 -7z}

Ulva pertusa: ‘&3 A W8l Fstabd 2009: 283.

Ulva australis: $+=r3]¢38t7]=9, 2017.

2

Phylum Ochrophyta HEH R ZFAE
Class Phaeophyceae ZZ7%

Order Ectocarpales &4 %

Family Chordariaceae ¥17}x 23}
Genus Leathesia Gray, 1821 ¥} +5%

7. Leathesia marina (Lyngbye) Decaisne, 1842 w}9|F5
Leathesia difformis: ‘3N A )Tty 2009: 284.

Family Scytosiphonaceae L& w3}

Genus Colpomenia (Endlicher) Derbés et Solier in Castagne, 1851 Ed|7| %<&

8. Colpomenia peregrina Sauvageau, 1927 Whz

A5 7]

_32_

ok

W)=Y, 2

ghael atelrl =4, 201

A<



Colpomenia peregrina: &3 A Wall Fdakd, 2009: 284.

Order Dictyotaceae ZEH}HLUE

Family Dictyotaceae LEn}l& o

Genus Dictyota Lamouroux, 1809 1&n}lg &

9. Dictyota coriacea (Holmes) Hwang et al., 2004 7} 1=nfee

Dictyota coriacea: &3 A 23l a7ty 2009: 284.

10. Dictyota dichotoma (Hudson) Lamouroux, 1809 Z1&w}e&

Dictyota dichotoma: &3] A e oFatubd, 2009: 284; 3h=3lU3}st7)

Genus Rugulopteryx De Clerck & Coppejans, 2006 7| 1EHg o<
11. Rugulopteryx okamurae (Dawson) Hwang et al., 2009 7} 12&Ew}&2
Dilophus okamurae: &30 A %3l Faatad, 2009: 284.

Genus Dictyopteris Lamouroux, 1809 W o] 1& %<
12. Dictyopteris pacifica (Yendo) Hwang et al., 2004 Z7}A| 1 & w}E

Spatoglossum paciticum: &3] A ¥s] kv, 2009: 284.

Genus Spatoglossum Kiitzing, 1843 7}A| 1 Evlg s
13. Spatoglossum crassum Tanaka, 1991 @r"”ﬂf\]l%ﬂ}a%

Spatoglossum crassum: & A3 e, 2009: 284,

Order Laminariales THA|v}&:
Family Alariaceae U-&jv| g3}
Genus Undaria Suringar, 1873 1| 9<%
14. Undaria pinnatifida (Harvey) Suringar, 1873 7| %
Undaria pinnatitida: 30 A8 oFelabd 2009: 284; dh=al|}str| <

Family Costariaceae 4J7] <3}
Genus Costaria Greville, 1830 &7 9%

15. Costaria costata (C. Agardh) Saunders, 1895 &]wu|</&]n| A&

=49, 2017.

., 2017.

Costaria costata: el A el okaabx | 2009: 284; h=raf Fupstr]<=d, 2017.
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Family Laminariaceae ThA|w}3t
Genus Saccharina Stackhouse, 1809 ThA|w}<:
16. Saccharina japonica (Areschoug) Lane et al., 2006 ThA| =}

Laminaria japonica: &3 A Hal vt 2009: 284.

Order Fucales EAHHE o4&

Family Sargassaceae XA}yka}

Genus Sargassum Agardh, 1820 EX}dt<E:

17. Sargassum confusum C. Agardh, 1824 &%o|E AWk

Sargassum confusum: $r= | F3}e7]=d, 2017.

18. Sargassum tfulvellum (Turner) C. Agardh, 1820 E. A}t

Sargassum fulvellum: 3| A Wa] w3, 2009: 284,

19. Sargassum fusiforme (Harvey) Setchell, 1931 =

Hizikia fusiformis: ‘&30 A8l &7+, 2009: 284.

20. Sargassum horneri (Turner) C. Agardh, 1820 3§ o] & x4k

Sargassum horneri: ‘3| A el ety 2009: 284; k=&l Fytstr]ed, 2017.

21. Sargassum yezoense (Yamada) Yoshida & T. Konno, 1983 ¢ = A}uk

Sargassum yezoense: & 3| AW T 2009: 284.

Phylum Rhodophyta &4 &&

Class Florideophyceae AR &x%

Order Hildenbrandiales #&%X] %

Family Hildenbrandiaceae #%%x]3}

Genus Hildenbrandia Nardo, 1834 ¥ =<

22. Hildenbrandia rubra (Sommerfelt) Meneghini, 1841 F -2 uhx]

Hildenbrandia rubra: &3 A8 F&atad, 2009: 284.
Order Corallinales 23 2%

Family Corallinaceae AFS 23}

Genus Corallina Linnaeus, 1758 At& @&
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23. Corallina pilulifera Postels & Ruprecht, 1840 Z&&As 2
Corallina pilulifera: &3 A3 FFH, 2009: 284,

Genus Lithophyllum Philippi, 1837 S=4<&
24. Lithophyllum okamurae Foslie, 1900 %9
Lithophyllum okamurae: ‘&3 A ¥a Fatwtad, 2009: 284; =3 dz}str]&, 2017.

Order Nemaliales = FYE5

Family Liagoraceae ¥& =423}

Genus Nemalion Duby, 1930 IFUES

25. Nemalion vermiculare Suringar, 1874 F=r1=

Nemalion vermiculare: &3 A Wa]lFa&d7Hd, 2009: 284.

Order Ceramiales H|@E%-

Family Ceramiaceae H|©E3}

Genus Ceramium Roth, 1797 H|GE%

26. Ceramium paniculatum Okamura, 1921 W= T

Ceramium paniculatum: &3] A W8l &Faak  2009: 284.

Family Dasyaceae t-3-E3}

Genus Dasya C. Agardh, 1824 ©&E&

27. Dasya collabens Hooker & Harvey, 1845 Z7}A|t}3 =
Dasya collabens: &3l A 98l ¥k, 2009: 285.

Genus Dasysiphonia 1.K. Lee & J.A. West, 1980 B3 E<&
28. Dasysiphonia japonica (Yendo) H.—S. Kim, 2012 SI7}X| &
Heterosiphonia japonica: & 3| A W3] atakd, 2009: 285.

Dasysiphonia japonica: $v= | 3}, 2017.

Genus Heterosiphonia Montagne, 1842 7[R &<
29. Heterosiphonia pulchra (Okamura) Falkenberg, 1901 ©Sl7}X| &

Heterosiphonia pulchra: &3 A8l Fatwkd . 2009: 285.

Family Delesseriaceae H.2+<) 3}
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Genus Acrosorium Zanardini & Kiitzing, 1869 £33
30. Acrosorium ciliolatum (Harvey) Kylin, 1924 Zag] &gl

Acrosorium uncinatum: &3 A9 v, 2009: 285.

Family Rhodomelaceae ®7+7 % o]}
Genus Chondria C. Agardh, 1817 /A A <&
31. Chondria crassicaulis Harvey, 1860 7§42

Chondria crassicaulis: & 3| A ®all F&wtd | 2009: 285; k=3 <

O

2t/ 44,

Genus Laurencia Lamouroux, 1813 A A<
32. Laurencia intricata Lamouroux, 1813 Bz 2l

Laurencia intricata: &3 A W&l Fawtad, 2009: 285.

Genus Neosiphonia M.S. Kim & LK. Lee, 1999 A HaA &
33. Neosiphonia yendoi (Segi) M.S. Kim & LK. Lee, 1999 &g 524
Neosiphonia yendor: &3 A WalFdwd, 2009: 285.

Genus Symphyocladia Falkenberg in Engler & Prantl, 1897 H g} Q-H &
34. Symphyocladia latiuscula (Harvey) Yamada, 1941 5 2}29-5+
Symphyocladia latiuscula: &3] A ¥a] Fatwt=d, 2009: 285.

Order Gelidiales %7142 &

Family Gelidiaceae $%7}Ae] 3

Genus Gelidium Lamouroux, 1816 $-X7MA |2l

35. Gelidium amansii (Lamouroux) Lamouroux, 1813 $-%7}AHE

Gelidium amansii: S| A Wsfkatd 2009: 284.

Order Gigartinales E7H}8 &

Family Endocladiaceae Z7}A}&] 3}

Genus Chondracanthus Kiitzing, 1843 E7}AIe] &

36. Chondracanthus intermedius (Suringar) Hommersand, 1993 o 7]&7}A ]

Chondracanthus intermedia: 53| A W3] Fatwt=d, 2009: 284.

Family Gigartinaceae E7}A}a] 3}
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Genus Chondrus Stackhouse, 1797 X 5d&
37. Chondrus ocellatus Holmes, 1896 Z 4t
Chondrus ocellatus: &3 A3 T+, 2009: 284.

38. Chondrus pinnulatus (Harvey) Okamura, 1930 7! Zr%x]Ft

Chondrus pinnulatus: &30 A "3l a7+, 2009: 284.

Family Phyllophoraceae 5343}

Genus Ahnfeltiopsis Silva et DeCew, 1992 Z®A|7]4, A4S

39. Ahnfeltiopsis flabelliformis (Harvey) Masuda, 1993 314t
Ahnfeltiopsis flabelliformis: &3] A B8l ¥t 2009: 284.

Order Halymeniales =45

Family Halymeniaceae *|+o}&] 3}

Genus Grateloupia C. Agardh, 1822 A|Folg]&

40. Grateloupia asiatica Kawaguchi & Wang, 2001 AU #|Fo}g]
Grateloupia asiatica: &3 AW FFTHA, 2009: 284.

41. Grateloupia cornea Okamura, 1913 H-27puat

Prionitis cornea: &3 A Hal Faatad 2009: 284.

42. Grateloupia divaricata Okamura, 1895 ] X]5-o}g]
Grateloupia divaricata: 3| A Wa]l ¥k, 2009: 284; Fr=rsigFsr]&=H, 2017.

43. Grateloupia turuturu Yamada, 1941 v & %=49}h

Grateloupia turuturu. =3 F33st7]EY, 2017.

Genus Pachymeniopsis Yamada & Kawabata, 1954 7] =8}<&

44. Pachymeniopsis lanceolata (K. Okamura) Yamada & Kawabata, 1954 7J%=H}
Grateloupia lanceolata: &3 A3l F37H7d, 2009: 284,
Pachymeniopsis lanceolata: 3v=3]| 27|, 2017.

Genus Polyopes J. Agardh, 1849 7p=tAal<:
45. Polyopes lancifolius (Harvey) Kawaguchi & Wang, 2002 Y X]5-o}g]
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Polyopes lancifolius: &3 A W8l &Falak  2009: 284.

Order Peyssonneliales B}t 1 &
Family Plocamiaceae ¥<°]3%

Genus Plocamium Lamouroux, 1813 H#&9ol&

46. Plocamium teltairiae (Hooker & Harvey) Harvey & Kiitzing, 1849
Plocamium telfairiae: &3 A3 ¥+, 2009: 284; =3l

Order Rhodymeniales Schmitz &3 X| &

Family Champiaceae Al&E¥

Genus Champia Desvaux, 1809 Al&E%

A7. Champia parvula (C. Agardh) Harvey, 1853 HA}E=

Champia parvula: &3 X W3l &, 2009: 284,

Family Lomentariaceae w}t]&Zo|x}

Genus Lomentaria Lyngbye, 1819 wjt]jZZF o]

48. Lomentaria hakodatensis Yendo, 1920 ol 7| v}t] z=-0]
Lomentaria hakodatensis: 53| A|¥al Fatwt3, 2009: 284.

Family Rhodymeniaceae 3|3}
Genus Cryptarachne (Harvey) Kylin, 1931 A AEFo|&

49. Chrysymenia wrightii (Harvey) Yamada, 1932 TE7-% o]

Chrysymenia wrighti: 53| A Wa]lFgwt=d, 2009: 284; k=] da}dl7|

Class Liliopsida 37

Family Zosteraceae AWz 23}

Genus Phyllospadix Hook, 1838 A|-$-%<

50. Phyllospadix japonica Makino, 1897 Aw}c}at
Phyllospadix japonica: Sr=ral| %3}l 7|<=, 2017.

T8 AT A AYute AdEE

Phylum Porifera siH 5 &
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Class Demospongiae HZ3|H7

Order Hadromerida 7 3|8 &

Family Clionaidae &4} %}

Genus Cliona Grant, 1826

51. Cliona celata Grant, 1826 %.8}&]H
Cliona celata: =387, 2017.

Order Halichondrida ¥ s &
Family Halichondriidae 3l% 3™ %}
Genus Halichondria Fleming, 1828 3Ws|A
52. Halichondria oshoro (Tanita, 1961) =3 s]|A
Halichondria oshoro: &3 A&l a2, 2009: 281; $t=3]ga}alr]=

Jl'>

Genus Hymeniacidon Bowerbank, 1861 33| Hal|HE
53. Hymeniacidon sinapium de Laubenfels, 1930 =3}3HalH
Hymeniacidon sinapium: 3+=r3fd¥3}st7]<Yd, 2017.

Order Haplosclerida ©Z3| A&

Family Chalinidae X.Z-3H 3}

Genus Haliclona Grant, 1836 RZ}3|H &

54. Haliclona permollismilis Hoshino, 1981 A}X.2}si™
Haliclona permollismilis: =3 3}st7]<=¢, 2017.

Phylum Cnidaria AE5EF

Class Anthozoa At3.7

Order Actiniaria 3®¥ & Z5&

Family Actiniidae %W 2|2z}

Genus Actinia Browne, 1756 s¥dn| &
55. Actinia equina Linne, 1767 3 dn] 2k

Actinia equina: $+=3] ¢ et7]<=9d, 2017.
Genus Anthopleura Duchassaing & Michelotti, 1860 ZZ3j ¥ @w]zt<

56. Anthopleura japonica Verrill, 1899 Z-AZ4L3) ¥ ko] 2k
Anthopleura japonica: 3N A Wa| ¥, 2009: 281; sh=raf F}et7]

_39_
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57. Anthopleura kurogane Uchida & Muramatsu, 1958 737 ZL3l ¥ dw) 2z

Anthopleura kurogane: 3v=y3]3}s7]<=<, 2017.

58. Anthopleura midori Uchida & Muramatsu, 1958 21223 H 2o =k
Anthopleura midori: 3v=y3]¥38t71&=<¢, 2017.

Family Metridiidae A3-f-Ad 2w 23}

Genus Metridium Oken, 1815 AfAlddv| 24

59. Metridium senile (Linne, 1767) A3-fAlddn| 2
Metridium senile: $+=3] ¢ g7+, 2017.

FEET

Class Polychaeta TFR%

Family Arabellidae &7 7% o]z}

Genus Arabella Grube, 1850 &A= o]

60. Arabella iricolor (Montagu, 1804) 7@7“X] g o]
Arabella iricolor: &3 A3 &k, 2009: 281.

Phylum Annelida &

-'P

Order Sabellida Z7AX| % o] &

Family Sabellidae Z7AX|% o]}

Genus Pseudopotamilla Bush, 1905 SHHZEAR] o<

61. Pseudopotamilla occelata Moore, 1905 SFHZ7AX] 7] o]

Pseudopotamilla occelata: &3 A W& Fawt=d, 2009: 281.

Family Serpulidae 23] #7823 o]3}

Genus Hydroides Gunnerus, 1768 $-AH2 3] #A70X] o)

62. Hydroides ezoensis Okuda, 1934 $-AFA13| 70 A] =
Hydroides ezoensis: S+= 3] ¥3}st7| <<, 2017.

b

)

°|

0.

Order Terebellida 3724 H o] &

Family Cirratulidae A€} 7AX] 3 o]}

Genus Cirriformia Hartman, 1936 32 el AR Fol

63. Cirriformia tentaculata (Montagu, 1808) ™2 Elg]70=] & o]
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Cirriformia tentaculata: 3v=3 3871, 2017.

Phylym Mollusca GAZEF

Class Polyplacophora Th&7

Order Neoloricata Ali4%-5

Family Ischnochitonidae Q5v53}

Genus Ischnochiton Gray, 1847 QSFH-4

64. Ischnochiton comptus (Gould, 1859) AF-4
Ischnochiton comptus: 53| A W3] F3=E3, 2009: 281.

Family Mopaliidae w7}&]3}

Genus Placiphorella Carpenter in Dall, 1879 wr}&l&

65. Placiphorella stimpsoni (Gould, 1859) w7}
Placiphorella stimpsoni: ‘&30 A %3] k&7t 2009: 290.

Family Chitonidae %3}

Genus Acanthopleura Guilding, 1829 +4-<

66. Acanthopleura japonica (Lischke, 1873 in 1838—73) w%-
Liolophura japonica: &3l A|Wa]Fatwt=d, 2009: 281.

Family Acanthochitonidae 7}A| =42}

Genus Acanthochitona Gray, 1821 7}A|-5-<&

67. Acanthochiton defilippii (Tapparone—Canefri, 1874) ©a-4-
Acanthochiton defilippii: 53| A Wa Fawkd 2009: 281.

Class Gastropoda &7
Order Archaeogastropoda YA &5
Family Haliotidae %3}
Genus Nordotis Habe & Kosuge, 1964 &S
68. Nordotis discus (Reeve, 1846 in 1843—65) T<-d &
Nordotis discus: &3l A3 FaAwtag, 2009: 281; k=3 Y87

Family Nacellidae °f7]5-73tZ713}

Genus Cellana H. Adams, 1869 X Fujd<&

_4"_
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69. Cellana grata (Gould, 1859 in 1859—61) ZI=uj
Cellana grata: 53 A3 Fd7H7d, 2009: 281.

70. Cellana toreuma (Reeve, 1855 in 1843—65) ol 7] 5% =71
Cellana toreuma: 3| A3l 3Ty, 2009: 281.

Family Lottiidae Gray, 1840 =32 ajd3}

Genus Lottia Gray, 1833 FEguld&

71. Lottia dorsuosa (Gould, 1859 in 1859—61) F=gul'd
Collisella dorsuosa: &3 A3 Fawkd, 2009: 281.
Lottia dorsuosa: ¥+ 8 F3et7]=<, 2017.

72. Lottia heroldi (Dunker, 1861) ol 7] = njj &
Collisella heroldi: &30 A ¥l a7k, 2009: 291.

Genus Nipponacmaea Sasaki & Okutani, 1993 ®]|F#7]&
73. Nipponacmaea concinna concinna (Lischke, 1870 in 1868—73) Saiieh7]

Notoacmea concinna: &3] A&l Fa7ka | 2009: 281.

Family Acmaeidae E5t7tz7) 3

Genus Acmaea Eschscholtz in Rathke, 1833 3ArZrZ 7)<

74. Acmaea pallida (Gould, 1859 in 1859—61) dA7t=x7
Acmaea pallida: &3 A 3 FTH, 2009: 281; sh=s|Fslr]=d, 2017.

4

==

Family Trochidae ¥Wi% 3}

Genus Chlorostoma Swainson, 1840 ¥rilF<

75. Chlorostoma lischkei Tapparone—Canefri, 1874 ®ril-s
Chlorostoma argyrostoma lischker. &3l A vl &Falat=d  2009: 281.
Chlorostoma lischker: $t=r3]3}el7]<<d, 2017.

76. Chlorostoma xanthostigma Adams, 1853 W1l%
Chlorostoma xanthostigma: & 3= %3 OJ?‘%U , 2009: 291.

Genus Monodonta Lamarck, 1799
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77. Monodonta labio Linnaeus, 1758 ZEF] L%
Monodonta labio: &3 A3 FTHA, 2009: 291.

78. Monodonta perplexa perplexa Pilsbry, 1889 %7 U\]jl%
Monodonta perplexa perplexa. &3 AWl Fawt=d, 2009: 281.

Genus Umbonium Link, 1807 in 1806—08
79. Umbonium costatum (Valenciennes in Kienner, 1838 in 1834—50) HgEFs

Umbonium costatum: &3 A W3l F&dwt7d, 2009: 281.

Order Mesogastropoda FHZ5E

Family Littorinidae L1153

Genus Littorina Férussac, 1822 ¢33 %é?

80. Littorina brevicula (Philippi, 1844) F%il%
Littorina brevicula: &3 A% FdR+3, 2009: 281,

Genus Nodilittorina Martens, 1879
81. Nodilittorina exigua (Dunker, 1860) F2¥FYZTdu%
[e]

Granulolittorina exigua: ‘&3 A W8l oFskak>  2009: 281.

Family Vermetidae ¥Wi%5 3}
Genus Dendropoma Morch, 1861
82. Dendropoma maximum (Sowerby, 1825) Wil%

Dendropoma maximum: &3 A W3] F&7Hd, 2009: 281,

Order Neogastropoda A1&5%5%

Family Muricidae ¥4 2}3}

Genus Nucella Roding, 1798 FEF15H

83. Nucella heyseana (Dunker,1882) &5
Nucella freycineti: &3 A3l ¥4, 2009: 282.

Genus 7Thais Roding, 1798
84. Thais bronni (Dunker, 1860) F=8 1%

Reishia bronni: & 3| AWl et 2009: 282,



85. Thais clavigera (Kiister, 1858) W4 F/]
Reishia clavigera: 3| A|Ws]Fawtad, 2009: 282,
Thais clavigera: 3+r=&|%3}st7|&d, 2017.

Genus Ceratostoma Herrmannsen, 1846 YA}g <

86. Ceratostoma rorifluum (Adams & Reeve, 1850 in 1848—50) A}l

Ceratostoma rorifluum: 53| A W3a] w7, 2009: 282.

Order Basommatophora 7]¢He

Family Siphonariidae 33 7)1}

Genus Siphonaria Sowerby I, 1823 :1Z=7)n|&

87. Siphonaria japonica (Donovan, 1824 in 1823—27) 11%%7|H]
Siphonaria japonica: &3 A3 Fdwrd, 2009: 282,

Order Anaspidea FT&
Family Aplysiidae 43}
Genus Aplysia Linnaeus, 1767 ¥+4%
88. Aplysia kurodar Baba, 1937a w2
Aplysia kurodar: 3= 3l Fst7]|=9, 2017,

Class Bivalvia o] ] 7%+
Order Mytiloida £33+
Family Mytilidae &3 3}
Genus Mjytilus Linnaeus, 1758 €3
89. Mytilus coruscus Gould, 1861 in 1859—61 %3
Mytilus coruscus: S A s Fawbd, 2009: 282; d=+af &3} 8}7)

90. Mytilus galloprovincialis Lamarck, 1819 A =&l wX]
Mytilus galloprovincialis: 3v=r3]F3}st7|<=d, 2017, 000.

Genus Septifer Réluz, 1848 AR FX|&
91. Septifer virgatus (Wiegmann, 1837) #=2=Z 31X

Septiter virgatus: ‘&3 A 8%ty 2009: 282; dh=ral sty L

9
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Order Ostreoida =&

Family Ostreidae =3}

Genus Crassostrea Sacco, 1897 =4

92. Crassostrea gigas (Thunberg, 1793) =

Crassostrea gigas: $r=r3]F3387]=, 2017.

Family Pectinidae Wilkes, 1810 7}g]#]3}

Genus Chlamys Roing, 1798 v|@7}&| ¥4

93. Chlamys swiftii (Bernardi, 1858) i1%7}2]|H]
Chlamys swiftii. $+=3] ¢ e7]+=Hd, 2017.

Phylum Arthropoda XS EF

Class Pycnogonida HFohA 7| 7%

Order Pantopoda ®H}t}A v &

Family Ammotheidae % A]v}c}A |3}

Genus Achelia Hodge, 1864 °l7|&njthA |4

94. Achelia bituberculata Hedgpeth, 1949 5 =0l 7]<=n}t} A1
Achelia bituberculata: 53| A8l vk, 2009: 291.

Genus Ammothea Leach, 1814 &H¥ Y& ult}An|&
95. Ammothea hilgendorfi (Bohm, 1879) <= -] vl AN
Ammothea hilgendorfi: &3 A& FTHd, 2009: 291.

Class Crustacea #Zt7
Order Thoracica && %
Family Scalpellidae 4¢3}
Genus Pollicipes Leach, 1817 A&E&E4:
96. Pollicipes mitella (Linnaeus, 1758) A&<&
Pollicipes mitella: ‘s3] A W3]t 2009: 282; sh=ra|¢Fstr|<=d, 2017.

Family Chthamalidae Z&%-2}7]w}70u] 3}

Genus Chthamalus Ranzani, 1817 ZF-I7|wpsl)n] &
97. Chthamalus challengeri Hoek, 1883 ZY-2 7] w7l 1]
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Chthamalus challengeri: 53| A ¥ra| Faqb=d  2009: 282; dh=mal|dztstr|<=Y, 2017.

Family Balanidae w7}H]=}

Genus Megabalanus Hoek, 1913 %7 u}7jv] &

98. Megabalanus rosa (Pilsbry, 1916) "-7}u}7|H]
Megabalanus rosa: a3 F#3t7]=<, 2017.

Order Isopoda SZ4%

Family Idoteidae 574}

Genus Cleantiella Richardson, 1912 AFZEd &

99. Cleantiella isopus (Miers, 1881) 7Rz 4|
Cleantiella isopus: ‘&3] A Wal]o¥Fslabd  2009: 282.

Genus Idotea Fabricius, 1798 24 ]
100. Idotea ochotensis Brandt, 1851 HHr=7dH 4

Idotea ochotensis: “&38) A ¥allFstatdyd  2009: 282.

Family Ligiidae 27732}
Genus Ligia Fabricius, 1798 ART%
101. Ligia exotica Roux, 1828 7,37*?
Ligia exotica: A v Fakqt 2009: 282; dh=a|dytstr|=H, 2017.

Family Tylidae ¥ ™ =23

Genus T7Tylos Audouin, 1826 AFH =84

102. Tylos granuliferus Budde—Lund, 1885 7™ =g
Tylos granuliferus: &3] A& Faata], 2009: 291.

Order Decapoda 4 Zt=

Family Porcellanidae A&-°]3}

Genus Pachycheles Stimpson, 1858 Al&o]&

103. Pachycheles stevensii Stimpson, 1858 7]+&o]
Pachycheles stevensii: ‘3| A a3l &7k, 2009: 291.

Family Grapsidae B} A 3}
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Genus Hemigrapsus Dana, 1851 EA1&
104. Hemigrapsus sanguineus (De Haan, 1835) FH &4

Hemigrapsus sanguineus: &) A/ Ha] vk, 2009: 282; dh=raj Fystr|<=H, 2017.

Genus Pachygrapsus Randall, 1840 v} A&
105. Pachygrapsus crassipes Randall, 1840 ®}$| 7|

Pachygrapsus crassipes: ‘gl A ¥all okaabd | 2009: 282; 3h=raf %38ty <=d, 2017.

Phylum Echinodermata =39S &%

Class Stelleroidea 27FA}2]7

Order Valvatida I¥ &

Family Asterinidae HE7}A}e] 3

Genus Asterina Nardo, 1834 HE7IAE S

106. Asterina pectinifera Muller & Troschel, 1842 HE-7}A1¢]

Asterina pectinifera: Ea| A ¥afoFalubxd, 2009: 282; dh=rasfjokyalr|<=d, 2017.

107. Asterina pseudoexigua pacifica Hayashi, 1977 |3 ool 7| E-7}A}g]

Asterina pseudoexigua pacifica: 3+=3l %F3}st7)<, 2017.

Order Forcipulata x}=%
Family Asteriidae E7}A}& 3}
Genus Aphelasterias Fisher, 1923 o} E7IALE] &
108. Aphelasterias japonica (Bell, 1881) o} &7} g
Aphelasterias japonica: ‘5| Al Fkatwbd, 2009: 292; 3t=raf F3pstr] <=, 2017.

Genus Asterias Linnaeus, 1758 E7FAIE]&
109. Asterias amurensis Liitken, 1871 o}FZ&7}ALE

Asterias amurensis: SF= &g}t &, 2017.

Class Echinoidea 43717+

Order Echinoida A3 A&

Family Strongylocentrotidae =24 A3}

Genus Hemicentrotus Mortensen, 1942 ZFA A&

110. Hemicentrotus pulcherrimus (A. Agassiz, 1863) WA A
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Hemicentrotus pulcherrimus: s3] A W& 3wk, 2009: 282;

2017.

Genus Pseudocentrotus Mortensen, 1903 £33 A&
111. Pseudocentrotus depressus (A. Agassiz, 1863) 547

Pseudocentrotus depressus: &3l A Wal vt 2009: 282,

Genus Strongylocentrotus Brandt, 1835 T A&
112. Strongylocentrotus nudus (A. Agassiz, 1863) &< 7

Strongylocentrotus nudus: =73 F3}st7|=<d, 2017.

Class Holothuroidea 34+7

Order Aspidochirotida &%

Family Stichopodidae &7]3l4t%}

Genus Apostichopus Liao, 1986 o}¥E7]84t<

113. Apostichopus japonicus (Selenka, 1867) =7]3l4t

Apostichopus japonicus: r=3]%3}st7]4d, 2017.

Phylum Chordata ¥4} 5&EF
Subphylum Urochordata W|2HEE-o}

Class Ascidiacea 327

A

Order Aplousobranchia ¥#%&

Family Didemnidae 39 o] A3}

Genus Didemnum Savigny, 1816 o] A%

114. Didemnum (Didemnum) moseleyi (Herdman, 1886) 3 o]™g 7

Didemnum (Didemnum) moseleyi: =3l %¥3}st7]<4, 2017.

Order Stolidobranchia Lahille, 1887 7M1 &

Family Botryllidae Verrill, 1871 % A3}

Genus Botrylloides Milne Edwards, 1841 R&@H A&
115. Botrylloides violaceus Oka, 1927 Hz}# A

Botrylloides violaceus: ¥r=13l| F3}8t7|=<d, 2017.

Famiily Styelidae 7]t 43}
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Genus Styela Fleming, 1822 Vg Y&
116. Styela clava Herdmann, 1881 "]t 4
Styela clava: S|A Y| I, 2009: 282; e Fer]&Y, 2017,

Family Pyuridae A3}

Genus Halocynthia Verrill, 1879 W A&

117. Halocynthia hilgendorfi igaboja (Oka, 1906) ©]7}X.oF7) Al
Halocynthia hilgendorfi igaboja: &3 A3 Fawka, 2009: 282.

118. Halocynthia roretzi (von Drasche, 1884) $-=o](*dA])
Halocynthia roretzi: 3+=r3%3}str|<=<d, 2017.

Subphylum Vertabrata 3% Eo}&

Class Actinopterygii 7|7

Order Beloniformes &2 X &

Family Hemiramphidae 8H&X]3}

Genus Hyporhamphus Gill, 1859 d-& x4

119. Hyporhamphus sajori (Temminck & Schlegel, 1846) &3 %
Hyporhamphus sajori. 3= F3t7]=<, 2017.

Order Scorpaeniformes %4 o]&-

Family Scorpaenidae &3}

Genus Hypodytes Gistel, 1848 w92 &

120. Hypodytes rubripinnis (Temminck & Schlegel, 1843) 7] %]
Hypodytes rubripinnis: =3 ¢28 7<=, 2017.

Genus Sebastes Cuvier, 1829 Eet<&
121. Sebastes schlegelii Hilgendorf, 1880 Z 3| =2}
Sebastes schlegelii: =3 F3al7]=<d, 2017.

Family Platycephalidae <€]3}

Genus Platycephalus Bloch, 1795 %4e|<&

122. Platycephalus indicus (Linnaeus, 1758) <FEl
Platycephalus indicus: ¥r=y3] 387, 2017.
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Family Hexagrammidae 3 x2j%] 3}
Genus Hexagrammos Tilesius, 1810 Hx=#Hn)&
123. Hexagrammos agrammus (Temminck & Schlegel, 1843) »=2}H]

Hexagrammos agrammus: b= 3| F3}st7]4<d, 2017.

Order Perciformes &%

Family Sillaginidae ®.2d3}

Genus Sillago Cuvier, 1816 E.2|2%

124. Sillago sihama (Forsskal, 1775) XH.g]d
Sillago sihama. Sh=r3|Fa}st7]|=<, 2017.

Family Carangidae Z7§o]3}
Genus Trachurus Rafinesque, 1810 A7Jo]<
125. Trachurus japonicus (Temminck & Schlegel, 1844) Z7j9]

Trachurus japonicus: $r=r3]d3e71=, 2017.

Family Kyphosidae Z&74 o] 3}
Genus Microcanthus Swainson, 1839 H&%
126. Microcanthus strigatus (Cuvier, 1831) Wi

Microcanthus strigatus: er=r3]¥3}st7]<=<, 2017.

Family Embiotocidae 373o]3}
Genus Ditrema Temminck & Schlegel, 1844 HAlol<&
127. Ditrema temminckii Bleeker, 1853 "A}o]

Ditrema temminckii: b= 3 ¥2}et7]&<d, 2017.

Order Pleuronectiformes 7}AMH| &

Family Paralichthyidae {d X3}

Genus Paralichthys Girard, 1858 @<

128. Paralichthys olivaceus (Temminck & Schlegel, 1846) |3

Paralichthys olivaceus: =73 3}3t7]=<, 2017.

Order Tetraodontiformes &o]&
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Family Monacanthidae 3|3}
Genus Thamnaconus Smith, 1949 T X<
129. Thamnaconus modestus (Giinther, 1877) &3 X

Thamnaconus modestus: St=y3 %3}st7]<=Y, 2017.

Family Tetratodontidae &3}

Genus Takifugu Abe, 1949 F-E&

130. Takifugu niphobles (Jordan & Snyder, 1901) &4
Takifugu niphobles: d+=r3|3}87]&<d, 2017.

Class Aves &%

Order Charadriiformes =%

Family Laridae Zvj”7]3}

Genus Larus Linnaeus, 1758 & w74
131. Larus canus Linnaeus, 1758 Zulj7]

Larus canus: St=ra| g7 ]=<d, 2017,
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A AA ol (Armandia lanceolata)?V 78 A8t o Hd AL E=7F 113 inds/m &

2 yetston wkg v A A | o] (Hemiodus yenourensis) (B3 59 inds./m’), ‘F2H&
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o $RES] A9 Ad AAAE AEshs Folw, FUR A5 AN o7t
o

3E 3-1-1. 2% Agurel FR& g g sEY 1% 55

Taxa species name = Density
Apo Armandia lanceolata AN Q7R o] 113
Apo Hemiodusyenourensis gictaj o] 2 7hx] o] 59
Cam Eochelidiumlenorostralum A EE ST RN R 103
Apo Spiophans bombyx Ud=7Ax ol 93
Ccu Pseudoleucon sorex 70
Apo Cirratulus cirratus 7= A BRI AR F o] 59
EOp Amphipholis sp. Yol A0 27 A F 39

Others Emplectonemamitsuii 33
Apo Goniada japonica SZ U712 AR o] 57
Cam Pontogeneia rostrata SERE SRR AR 26
Cam Urothoe grimaldii japonica SR R A A QAR 43
Ccu Hemilamprops californicus SHE7TAI AT AL 2] 2 RF o] A& 39
EOp Ophiactis sp. ol AUl 7 & 24
Cmy Archaeomysis vulgaris A3 Yol &5 25
MBi Corbula venusta of| o] A RN 31
Apo Micropodarke dubia AF2 A~ AR o] 16
Cmy Nipponomysis ornata F7MA D2 Rg o] 29
MBI Eximiothracia concinna o7 =71 &N 27
Apo Scoloplos amiger AZY R APAR] = o] 26
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Order Cladophorales tv}t] @&

Family Cladophoraceae tjw}t] &3}

Genus Cladophora Kiitzing, 1845 thwjr]d<

1. Cladophora sakaii Abbott, 1972 A}7}o] thupr]
Cladophora sakair. ¥t= 3| 338719, 2018.

Order Bryopsidales Z €&

Family Bryopsidaceae 292z}

Genus Bryopsis Lamouroux, 1809 A& @&

2. Bryopsis plumosa (Hudson) C. Agardh, 1823 #zl&d¢
Bryopsis plumosa: dr=38|F28t7]<=<, 2018.

Family Codiaceae AZ}3}
Genus Codium Stackhouse, 1797 #Z}&
3. Codium arabicum Kiitzing, 1856 % %7}

Codium arabicum: St=y3] 3}st7]<, 2018.

4. Codium fragile (Suringar) Haroit, 1889 *§Z}
Codium fragile: S+= 3| %3}38t7]&<, 2018.

Order Ulvales Z3}| &

Family Ulvaceae Z3}&]%}

Genus Ulva Linnaeus, 1753 Z&3}&<4

5. Ulva australis Areschoug, 1854 7423}

Ulva australis: 3+=r3]F3}38t7]s=<, 2018.

Phylum Ochrophyta tHEH R ZX]EF
Class Phaeophyceae ZZ7%
Order Ectocarpales $€ %5
Family Scytosiphonaceae 2] w3}
Genus Colpomenia (Endlicher) Derbés et Solier in Castagne, 1851 E#|7] %%
o

6. Colpomenia sinuosa (Mertens ex Roth) Derbés et Solier in Castagne, 1851 &d|7]d

Colpomenia sinuosa: $+=3lF3 7], 2018.
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Order Ralfsiales ¥} ZA| &

Family Ralfsiaceae H}M9=X] =}

Genus Ralfsia Berkeley in Smith & Sowerby, 1843 H}I9] =X &

7. Ralfsia verrucosa (Areschoug) Areschoug in Fries, 1845 H}9]9~]

Ralfsia verrucosa: =& F3}st7]«<1, 2018.

Order Dictyotales ZEulg o4&

Family Dictyotaceae ZEn}gg3}

Genus Dictyopteris Lamouroux, 1809 W 1E &<

8. Dictyopteris prolifera (Okamura) Okamura, 1930 7AW o) 25
Dictyopteris prolifera: t=r3l|&3}st7)&=<, 2018.

9. Dictyota dichotoma (Hudson) Lamouroux, 1809 —LEd}&e2
Dictyota dichotoma: 3+=ra&|F}str|&d, 2018.

Genus Rugulopteryx De Clerck & Coppejans, 2006 7] 1Ew}ErTE:
10. Rugulopteryx okamurae (E. Y. Dawson) I. K. Hwang et al., 2009 7} 1&n}e&
Rugulopteryx okamurae: 3r=r3]%3}e7]|=<¢, 2018.

Genus Padina Adanson, 1763 F-A LS
11. Padina arborescens Holmes, 1896 HF-A 2+

Padina arborescens: ¥+=raj|%3}8l7]<4<1, 2018.

Order Desmarestiales At

Family Desmarestiaceae A+ &z}

Genus Desmarestia Lamouroux, 1813 Abgrs:

12. Desmarestia virideis (Miiller) Lamouroux, 1813 &|7Z12]At&

Desmarestia viriders: =3l F3}8t7]+<, 2018.

Order Laminariales THA|P}=

Family Lessoniaceae 7 e}

Genus Undaria Suringar, 1873 7| <9<

13. Undaria pinnatifida (Harvey) Suringar, 1873 7| <
Undaria pinnatifida. $+= 3l %2}38}7]<=<H, 2018.
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Order Fucales BEAMHHE. 2HE

Family Sargassaceae XAk}

Genus Sargassum Agardh, 1820 FZ}HES

14. Sargassum fusiforme (Harvey) Setchell, 1931 3
Sargassum fusiforme: =8 F8t7]<=, 2018.

15. Sargassum horneri (Turner) C. Agardh, 1820 3§ AJo] &z}t
Sargassum horneri: 3r=&l|F3}str| =, 2018.

Phylum Rhodophyta &4 &%

Class Florideophyceae A3 Ex%

Order Corallinales At& &5

Family Corallinaceae At% %3}

Genus Amphiroa J. V. Lamouroux, 1812 A%<

16. Amphiroa anceps (Lamarck) Decaisne, 1842 Y -2A%

Amphiroa anceps: V=13 F3}st7]|<<1, 2018.

Genus Corallina Linnaeus, 1758 At3 &<
17. Corallina officinalis Linnaeus, 1758 Z2l& @

Corallina officinalis: 3+= 3| F3}st7| &<, 2018.

Order Hildenbrandiales %% &

Family Hildenbrandiaceae 3 9%x]x}

Genus Lithophyllum Philippi, 1837 =&Y

18. Lithophyllum okamurae Foslie, 1900 =&9]
Lithophyllum okamurae: 3-=3]¢38t7]=<9, 2018.

Family Melobesiaceae & 3}
Genus Synarthrophyton R. A. Townsend, 1979 F3=H <&
19. Synarthrophyton chejuensis J. H. Kim et al., 2004 333

Synarthrophyton chejuensis: St ¥F3}st7]<=<d, 2018.

Order Ceramiales B 9Z&
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Family Rhodomelaceae ™77 5o}
Genus Symphyocladia Falkenberg (in Schmitz & Falkenberg, 1897) H.E}A$-F<
20. Symphyocladia latiuscula (Harvey) Yamada, 1941 7§97

Symphyocladia latiuscula: 3+=&%F3}st7| =4, 2018.

Order Gelidiales %78 &

Family Gelidiaceae $%7}A#] 3}

Genus Gelidium Lamouroux, 1816 $%7MAMEl&

21. Gelidium amansii (Lamouroux) Lamouroux, 1813 -%-7}AHE]

Gelidium amansii: St= 3| F3}8t7]=<, 2018.

Order Gigartinales E7}AI8] 2

Family Gigartinaceae =7}A}& 3}

Genus Chondracanthus Kiitzing, 1843 E7MA8 4

22. Chondracanthus tenellus (Harvey) Hommersand, 1993 &7}A}2]
Chondracanthus tenellus: ¥+= 3 F287]<=<d, 2018.

Genus Chondrus Stackhouse, 1797 X 5d&
23. Chondrus ocellatus Holmes, 1896 %+

Chondrus ocellatus: 3v= 3| F3}st7] <4<, 2018.

Order Gracilariales ZZA| 7] &

Family Gracilariaceae A'A| 7]}

Genus Gracilaria Greville, 1830 ZLA| 7|

24. Gracilaria textorii (Suringar) Hariot, 1895 171 A2} 7]
Gracilaria textorii. 3= 38|37+, 2018.

Order Halymeniales E18}&

Family Halymeniaceae A|*o}& 3

Genus Grateloupia C. Agardh, 1822 A|Folg]&

25. Grateloupia divaricata Okamura, 1895 B %]o}g]
Grateloupia divaricata: =8| ¥ 7<=, 2018.

26. Grateloupia elliptica Holmes, 1896 =1}



Grateloupia elliptica: 3v=r3]F¥a7|=9, 2018.

Genus Pachymeniopsis Y. Yamada ex S. Kawabata, 1954 7| &=H}<

27. Pachymeniopsis elliptica (Holmes) Yamada (in kawabata, 1958) ZF7H &1}

Pachymeniopsis elliptica: 3r=r3] %371, 2018.

Order Rhodymeniales Schmitz #EX| &

Family Rhodymeniaceae ¥-&X]3}

Genus Sparlingia G. W. Saunders et al., 1999 F+HE X<

28. Sparlingia pertusa (Postels & Ruprecht) G. W. Saunders et al.,

Sparlingia pertusa. ¥t=3|%33t7]&<, 2018.
T3 At 24 AY FFFE

Phylum Porifera d|H &%

Class Demospongiae HZ3|H7%

Order Hadromerida 733|RA %

Family Clionaidae 3 4}&j 7}

Genus Cliona Grant, 1826

29. Cliona celata Grant, 1826 %.8}&]H
Cliona celata: 3+=3] %237+, 2018.

Order Halichondrida d|®¥ 3| H &

Family Halichondriidae 3} 3}jH 3}

Genus Hymeniacidon Bowerbank, 1861 F33|¥Hs]H S

30. Hymeniacidon sinapium de Laubenfels, 1930 T=3}3l®¥ 3|
Hymeniacidon sinapium: 3= 3| F3}st7]&, 2018.

Order Haplosclerida T+Z3jH &

Family Chalinidae X =3l 7}

Genus Haliclona Grant, 1836 R3] A

31. Haliclona permollismilis Hoshino, 1981 -FA}X.2}3lH
Haliclona permollismilis: $r=r3] %3879, 2018.
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Phylum Cnidaria A EXFEE

Class Anthozoa At& 7%

Order Actiniaria &% &w| 25

Family Actiniidae 3% &w| 2z}

Genus Anthopleura Duchassaing & Michelotti, 1860 23] Zn| 2k

32. Anthopleura japonica Verrill, 1889 72} ZL3] ¥ wrn] 2k
Anthopleura japonica: $r=3)&3}s7]<&=<d, 2018.

0

33. Anthopleura kurogane Uchida & Muramatsu, 1958 737 ZL3] ¥ dhw) 2t

Anthopleura kurogane: $v= | 387, 2018.

34. Anthopleura midori Uchida & Muramatsu, 1958 A Z4La] ¥ )2k
Anthopleura midori: =73 ¥}t 7]<=<, 2018.

Phylym Mollusca 94| 5&F

Class Polyplacophora Th&7

Order Neoloricata Ala-5-5&

Family Ischnochitonidae @553}

Genus Ischnochiton Gray, 1847 Q5¥-4

35. Ischnochiton comptus (Gould, 1859) -5
Ischnochiton comptus: 3+=raj %F3}st7] <=, 2018.

Family Mopaliidae w}7}2] 3}

Genus Placiphorella Carpenter in Dall, 1879 w7}g]<&

36. Placiphorella stimpsoni (Gould, 1859) w}7}&]
Placiphorella stimpsoni: 3r=3l| %3}t &, 2018.

Class Gastropoda &7}

Order Archaeogastropoda YA ESE

Family Haliotidae A £-3}

Genus Nordotis Habe & Kosuge, 1964 THES

37. Nordotis discus (Reeve, 1846 in 1843—65) &% 5
Nordotis discus: et=3| F387]=, 2018.
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Family Nacellidae of7]32tZ 703}
Genus Cellana H. Adams, 1869 XIS &4:
38. Cellana toreuma (Reeve, 1855 in 1843—65) °of7]5H%k=27)

Cellana toreuma: $v= 3| 3}et7]&<d, 2018.

Family Lottiidae Gray, 1840 =32 w23}
Genus Lottia Gray, 1833 F=gujg<
39. Lottia dorsuosa (Gould, 1859 in 1859—61) F=grj

Lottia dorsuosa: Sr= 3 3}et7]&<d, 2018.

Family Acmaeidae X277

Genus Acmaea Eschscholtz in Rathke, 1833 3ArZt=Z7)

40. Acmaea pallida (Gould, 1859 in 1859—61) JAArZZ7H
Acmaea pallida: 3+=r3) ¥3}8t7]=<d, 2018.

4

Family Trochidae Wal% 3}
Genus Chlorostoma Swainson, 1840 Wi F<
41. Chlorostoma lischkei Tapparone—Canefri, 1874 Wrils

Chlorostoma lischker: ¥r=r3] 38719, 2018.

Genus Calliostoma Swainson, 1840 A 15<&
42. Calliostoma unicum (Dunker, 1860) WAl 1%

Calliostoma unicum: $r=a|F3}87]<d, 2018.

Genus Omphalius Philippi, 1847 ol T
43. Omphalius pfeitferi carpenteri (Dunker, 1860) Zo|il5
Omphalius pfeitferi carpenters. d+=73¥2}3t7]1<=<, 2018.

Family Turbinidae Z&}3}
Genus Turbo Linnaeus, 1758 &&t&
44. Turbo cornutus Lightfoot, 1786 A}

Turbo cornutus. =38 F2st7]=H, 2018.

Family Calyptraeidae ¥l ilG 3}
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Genus Crepidula Lamarck, 1799 AA1FS
45. Crepidula onyx Sowerby, 1824 F%o]&A A%

Crepidula onyx. $r=r3]%3e7|=<¢Y, 2018.

Order Neogastropoda Al&<&E

Family Muricidae ¥4}

Genus Ergalatax Iredale, 1931 B2 1F%
)

h=):) ey

46. Ergalatax contracta (Reeve, 1846 A

Ergalatax contracta: 3+=r3)| 28 7]=<, 2018.

Genus KRerishia Kuroda & Habe, 1971
A7. Reishia luteostoma (Holten, 1802) ®FE=8 1%
Reishia luteostoma: 3t=3|¥}st7|&<, 2018.

48. Reishia clavigera (Kiister, 1858) t4=¢]
Reishia clavigera: $r=r3| 387, 2018.

Genus Ceratostoma Herrmannsen, 1846 HYA}gl<&
49. Ceratostoma rorifluum (Adams & Reeve, 1850 in 1848—50) WA}l

Ceratostoma rorifluum: $r=38)| F3}e7]&=<d, 2018.

Family Buccinidae E# 153}

Genus Kelletia Fischer, 1884 wj¥o]ilF<:

50. Kelletia lischkei Kuroda, 1938 wjito]il%s
Kelletia lischker: 3t=3l 7} st7|<d, 2018.

Order Anaspidea F<%

Family Aplysiidae o4 3}

Genus Aplysia Linnaeus, 1767 &4%

51. Aplysia parvula Guilding, 1863 #<H T4
Aplysia parvula. 3v=a| F2etr]<=<d, 2018.

Class Bivalvia o] w37+
Order Mytiloida %%
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Family Mytilidae ¥}

Genus Modiolus Lamarck, 1799 @94

52. Modiolus agripetus (Iredale, 1939) 70 &+
Modiolus agripetus: $+=r3)| F3}e7]+=<, 2018.

Genus Septifer Réluz, 1848 AR T4
53. Septifer virgatus (Wiegmann, 1837) == 7A 3%
Septifer virgatus: 3t=r3|F2e7|=9, 2018.

Order Arcoida E&75&

Family Arcidae %713}

Genus Arca Linnaeous, 1758 EFX/N&

54. Arca avellana Lamarck, 1819 in 1815—22 =Z7)

Arca avellana: 3+=ra| F3}e7]<=<, 2018.

55. Arca boucardi Jousseaume, 1894 71U 2= Z7H

Arca boucardr: dv=3]F3}st7|EY, 2018.

Genus Barbatia Gray, 1842 WrFZI|&
56. Barbatia virescens (Reeve, 1844 in 1843—65) &{HYZ7)

Barbatia virescens: $r=r3]%3}87]=<, 2018.

Order Ostreoida =%

Family Pectinidae 7}2 8|3}

Genus Chlamys Roding, 1798 v]g&7}a] 8| <&

57. Chlamys farreri nipponensis (Kuroda, 1932) H]gt7}2] 4]

Chlamys farreri nipponensis: 3V=y3l| 3}st7]1<=<, 2018.

Order Veneroida W3=

Family Carditidae F&%8ASZ7%

Genus Cardita Bruguiére, 1792 in 1789—1816 FEYAIEZNE
58. Cardita leana Dunker, 1860 T=5"AISZ27

Cardita leana. 3+=3|%F3}7]=<, 2018.
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Phylum Annelida 335 &%

Class Polychaeta 27

Order Sabellida 278X ] &

Family Sabellidae 2722 % o]

Genus Sabellastarte Krgyer, 1856 E7AX| B o|&

59. Sabellastarte spectabilis (Grube, 1878) ‘FAZE7A=]| & o]

Sabellastarte spectabilis: =3l F3}st7] <1, 2018.

Order Terebellida 3 7AA H o] &

Family Cirratulidae A€} o]}

Genus Cirriformia Hartman, 1936 832 el AR Fol

60. Cirriformia tentaculata (Montagu, 1808) ™2 EF 7N =] & o]

Cirriformia tentaculata: V=3l J3}st7]<=, 2018.

Phylum Arthrophoda HX|EEF

Class Maxillopoda 4<%

Order Thoracica &¥5

Family Scalpellidae ¥*]<3}

Genus Pollicipes Leach, 1817 AE&EE

61. Pollicipes mitella (Linnaeus, 1758) A &<
Pollicipes mitella: 3v=r3l|3}3t7]=<d, 2018.

Family Tetraclitidae A}Z}uwh7)n] s}

Genus Tetraclita Schumacher, 1817 AtZtm7|n] <

62. Tetraclita japonica Pilsbry, 1916 72 uw}7)H]
Tetraclita japonica:. t=3 3879, 2018.

Class Malacostraca 43+7%

Order Isopoda 57H%

Family Ligiidae 78773}

Genus Ligia Fabricius, 1798 A7+
63. Ligia exotica Roux, 1828 7R7}+

Ligia exotica: =¥} 3t7|<=4, 2018.
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Order Decapoda 4 Zt=

Family Epialtidae ¥E2to]A =}

Genus Pugettia Dana, 1851 ZE o] A&

64. Pugettia intermedia Sakai, 1938 F7HEEgro] A

Pugettia intermedia: $r=a|F3e7]=<, 2018.

Family Grapsidae B} Al ]
Genus Hemigrapsus Dana, 1851 EA1<&
65. Hemigrapsus sanguineus (De Haan, 1835) X 2HA

Hemigrapsus sanguineus: ¥+=73|%3}3t7]&=<d, 2018.

Genus Pachygrapsus Randall, 1840 v} A&

66. Pachygrapsus crassipes Randall, 1840 W} A
Pachygrapsus crassipes: b= 8| %33t 7]4<d, 2018.

Phylum Brachiopoda $+&55E %

Class Rhynchonellata

Order Rhynchonellida

Family Dallininidae 218 Z7/ A=}

Genus Coptothyris Jackson, 1918

67. Coptothyris grayi (Davidson, 1825) A2 &Z7/|A=
Coptothyris grayi: St=a|F3}st7]&<, 2018.

Phylum Echinodermata =3 &%F

Class Stelleroidea &7MA}2]7+

Order Valvatida AW E

Family Asterinidae HE7}A}g] 3

Genus Asterina Nardo, 1834 HE7IALE) S

68. Asterina pectinitera Muller & Troschel, 1842 HE-7}A}g]

Asterina pectinifera: 3= F38t7]e=, 2018.
Order Forcipulata X}=%&

Family Asteriidae E7FA}2]3

Genus Asterias Linnaeus, 1758 E7MA 184
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69. Asterias amurensis Liitken, 1871 o}FZE7}AHE

Asterias amurensis: $rarsdaer|=Y, 2018.

Class Ophiuroidea A v &7} 127

Order Ophiurida A7) &

Family Ophiodermatidae 7} A v &7} 3

Genus Ophiarachnella Ljungman, 1872 WAV &E7}ALg &

70. Ophiarachnella gorgonia Miller & Troschel, 1842 WA 1| &E-7}ALE]
Ophiarachnella gorgonia: 3+=ral| %F3}st7] <<, 2018.

Class Echinoidea A A7

Order Echinoida A Al &

Family Strongylocentrotidae &4 A%}

Genus Hemicentrotus Mortensen, 1942 $EFEAA S

71. Hemicentrotus pulcherrimus (A. Agassiz, 1863) &FA A

Hemicentrotus pulcherrimus: 3+=af| ¥ 3}st7]<=, 2018.

Genus Pseudocentrotus Mortensen, 1903 EEA A&
72. Pseudocentrotus depressus (A. Agassiz, 1863) F24 A

Pseudocentrotus depressus: ¥r=3]%1}8t7|<= 9, 2018.

Genus Strongylocentrotus Brandt, 1835 T2 A&
73. Strongylocentrotus nudus (A. Agassiz, 1863) &< Al

Strongylocentrotus nudus: b= F2}st7]&<d, 2018.

Class Holothuroidea 3|47

Order Aspidochirotida &4

Family Stichopodidae = 7|34t}

Genus Apostichopus Liao, 1986 o}XE7]3]4t4

74. Apostichopus japonicus (Selenka, 1867) & 7|34+

Apostichopus japonicus: =73l F3}st7]<=, 2018.

Class Crinoidea ®}thJ}a 7
Order Comatulida B}th}a] &
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Family Comasteridae 778 1iA}2] 7}
Genus Oxycomanthus Rowe et. al., 1986 A A 1AL S
75. Oxycomanthus japonicus (Miiller, 1841) L X 7178 11 A}¢]

Oxycomanthus japonicus: St=d| F3}st7]&<d, 2018.

Phylum Chordata H2AtE&&

Subphylum Urochordata v|4t5 &0}

Class Ascidiacea 3Z7%

Order Stolidobranchia Lahille, 1887 74} =

Family Pyuridae A3}

Genus Halocynthia Verrill, 1879 A%

76. Halocynthia roretzi (von Drasche, 1884) - o](HA)
Halocynthia roretzi: 3r=3l|%2tst7|=¢, 2018.

&

Famiily Styelidae 7]t Y3}

Genus Styela Fleming, 1822 V|H Y&

77. Styela clava Herdmann, 1881 WU Y
Styela clava: Sr= 3] F2et7]s=9, 2018.

Subphylum Vertabrata % 3FEEo}&

Class Actinopterygii =717

Order Scorpaeniformes 24 o] &

Family Scorpaenidae <&t}

Genus Sebastes Cuvier, 1829 B4<

78. Sebastes schlegelii Hilgendorf, 1880 3| &-2+
Sebastes schlegeli: 3r=r3 ¥ 3}st7]<=<, 2018.

Family Hexagrammidae 3 x=3]v]3}

Genus Hexagrammos Tilesius, 1810 Fx=2ju]<

79. Hexagrammos agrammus (Temminck & Schlegel, 1843) *=2ju]
Hexagrammos agrammus: 2018; 3r=r3]%¥3}st7]<=<d, 2018.

Order Perciformes o] &

Family Sillaginidae E.8]&3}
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Genus Sillago Cuvier, 1816 HedH<&
80. Sillago sihama (Forsskal, 1775) X.2]d
Sillago sihama: 3+=3a| F3}e7]<=<, 2018.

Family Oplegnathidae =&

Genus Oplegnathus Richardson, 1840 5<%

81. Oplegnathus fasciatus (Temminck & Schlegel, 1844) =&
Oplegnathus fasciatus: =8 F8t 7<=, 2018.

Order Pleuronectiformes 7}&}v] &

Family Paralichthyidae {§X] 3

Genus Paralichthys Girard, 1858 X &

82. Paralichthys olivaceus (Temminck & Schlegel, 1846) ‘d %]
Paralichthys olivaceus: d+=3]F3}38t7]=<9, 2018.

Order Tetraodontiformes o] %

Family Tetratodontidae 35

Genus Takifugu Abe, 1949 FEZE

83. Takifugu niphobles (Jordan & Snyder, 1901) &4
Takifugu niphobles: ¥+=a)F33t7]<=<, 2018.

Class Aves &%

Order Charadriiformes =8 %

Family Laridae Zw}~7]3}

Genus Larus Linnaeus, 1758 Znj7]|&
84. Larus canus Linnaeus, 1758 Zmj]7]

Larus canus: $+=3| F3}st7]=<d, 2018.
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clay 0 0 0 0 0 0 0
Sed Type gs gs S S s S S
TOC (%) 0.07 0.07 0.12 0.11 0.22 0.14 0.10
MZ(Phi) -0.54 0.06 2.24 2.25 2.49 2.52 241
Statistical St.De. 0.21 0.73 0.62 0.60 0.66 0.57 0.66
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Textural Class

Sand ! Peroen

19 3-2-20. &A4F A F £ EHE GSM tho]o] 13
X 3-2-2. 4 A W ATHAE = 2 TOC
Sample No ST2 ST3 ST4 ST5 ST6 ST7 ST8 ST9 | ST10 | ST11 | ST12
Gra. | 2880 | 0.00 |59.02| 000 | 002 | 209 | 268 | 194 | 046 | 6.90 | 0.00
Comp | Sand | 66.15 | 8842 | 38.99 | 89.67 | 93.28 | 95.09 | 86.67 | 96.18 | 88.71 | 90.02 | 94.70
osition
(%) Silt 072 | 298 | 0.18 | 207 | 100 | 0.32 179 | 015 | 1.83 | 028 | 074
Clay 433 | 860 | 1.80 | 827 | 571 | 250 | 885 | 1.73 | 9.00 | 280 | 456
(g)mS (gms
Sed Type s | s 6 | Do | @S| @ | @ms| @ | @ms| g S
TOC (%) 031 | 027 | 004 | 097 | 021 | 024 | 097 | 063 | 0.52 | 0.86 | 0.30
MZ(P
hi) 010 | 310 | -099 | 199 | 299 | 0.92 172 | 091 | 227 | 059 | 242
Statisti
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