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Marine Algal Flora and Ecological Role of Eisenia bicyclis in Dokdo, East Sea, Korea'
Seo Kyoung Pari, Jung Rok Lee’, Jin Suk Heo’, Dae Sung Ar’, Haeng Pil Lee’, Han Gil Choi”’
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ABSTRACT

Seaweeds were identified after qualitative sampling at 14 stations of Dokdo coasts from May to July 2013
and seaweeds and animals inhabiting 23 Fisenia bicyclis plants were examined to evaluate its ecological role.
Biomass was calculated by using regression between stipe length and weight of E. bicyclis. A total of 128
species were identified, including 18 green, 35 brown, and 75 red algae. Coarsely branched form was dominant
functional group occupying 47.66% and 91 species (71.09%) were in ESG I group, growing in stable
environmental coast. Also, R/P, C/P, and (R+C)/P were 2.14, 0.51, and 2.66, respectively showing temperate
and mixed flora. Biomass and density of E.bicyclis were 23.74kg m™ and 64 fronds m™. Twelve seaweeds and
83 animal species (15 Annelida, 25 Mollusca, 34 Arthropoda, 3 Echinodermata, and 6 others) were observed
from 23 holdfasts and Ericthonius pugnax was dominant taxon having 538 (43.11%) of 1,248 animal
individuals. These results indicate that E.bicyclis is a keystone species showing very important ecological role.
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In conclusion, the number of seaweeds increased because of intensive research and dominance of coarsely

branched form and ESG I group seaweeds, representing that environmental condition of Dokdo is still intact.

KEY WORDS: FUNCTIONAL FORM GROUP, SEAWEEDS, EPIPHYTIC FAUNA
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Figure 1. Sampling sites of seaweeds(gz, May; @, July)
and FEisenia bicyclis holdfasts (%, May and
July) around the coast of Dokdo, Korea

Cheney, 1977). 279 7|53 A5 F& € HF
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A 71 & A & (coarsely branched form), th&4 & (thick
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Figure 2. Number of species in six functional form

groups of seaweeds observed at Dokdo,
Korea. S, Sheet form; F, Filamentous form;
CB, Coarsely Branched form; TL, Thick
Leathery form; JC, Jointed Calcareous form;
C, Crustose form

ojgsto] AEdFoz gt
e 28] $lst]
BAAE Y d2% BEE zsdold Adsto
(Figure 1), $-2k7]of A A3k= 9
=48 7o sty B=2o o} zE
A Al (Kang, 1968; Lee and Kang, 2002)¢} 3jz=F9] =7HA)
EF Z2E3 (Kim ef al., 2013)Z #1135}o] A3

9% 279 F 255 Yot

A BEAS ERPY B4E olgdte] BT
(Kim, 1973; Lee and Jae, 1983; Lee, 1984; Jo, 1989; 1990,
Barnard and Karaman, 1991; Shin, 1996; Sim, 1999;
Takashi, 2000; Kim and Kim, 2001; Min, 2004).

An W D

§I=l
N
0z

S5 Q2 doo] 147] AolH AAelE dx
%01%20#, BERd ¥z 28 18%, 7225
o8 FE2F7L 58.59%F AAlste HA &

% tH(Table 1). EE (Y] = ¢t 574
PR 16%F, 3% 26—-—)0] ki 01]
15%—, 4z 31F, T 615)0] 54
7t th2A| Leb g th(Table
1). 2% g z=A) tjst A A4 Lee and Boo(1981)
= 96%, Sohn ef al.(1992)2 43%, Kim et al.(2004)2 37§
Hyel 27det 23k MBI F 45%, Choi er
al.(2009)2 49 7H2003 - 20064) 67) AH 9 z3lt A
Aol A 955 wastgleh. AuEst A17]e) zolzt glol
A oldo] 7 AThe AH0 HaE oYW, & AT
oAx 279 FdFre M ‘ﬂ% Ao e
(Table 1). AAY7HA] B9 A ATLE A5, B
oA #EE HxFe 271F(5E 30F, 42 63F, &
178F)01%leH, SdF57F 1005 ool 7|5€ A
Kim et al.(1996)1} &9 AL ch(Table 1).

Kim ef al. 2004y x| F-28lo] oJat 424443 A
& Byl 9T Swo| 27 FFF FoBT B4
|9k, 27kt SCUBA diving© & %8ltfo] A8t 3
ZE2E 0131 ;Hx%oﬂ/q Xlz;d o= xﬂxls} 7:1_1,} B 0:]:qu]
A I xFY EdFELLE 12820724 45F(Kim et al,
2004)°f wlsl oF 3ul F7Hke & 7k ASlTh ol ¥t
L ERo srAe M ook AAA 20yt 25
ol AASHe AEFE 4ARe] AH AW 2 FRstelop
W mo gk sterd & gtk A& ShiEt B2
= AQtollA tholy dAFE 3=

:{ﬂl o Hu

< ox o rfr
o N~

Ao =2 b B3

N



616 M oS - SAA - oh A - o - AT AFAHAHIHA 28(6) 2014

Table 1. Macroalgal lists and functional (F)- form on the rocky shores of the Dokdo, East Sea, Korea

Species 1 2 3 4 5 6 7 F-form
CHLOROPHYTA
Monostroma sp. +M S
Ulva clathrata + + S
Ulva compressa + + + + +5 S
Ulva intestinalis + S
Ulva linza + + + S
Ulva pertusa + + + S
Chaetomorpha linum + + + +M, 7 F
Chaetomorpha moniligera + + +) F
Chaetomorpha spiralis + +1 F
Chaetomorpha sp. +5 F
Cladophora albida + + + + +Mm F
Cladophora japonica + + +1 F
Cladophora opaca + + F
Cladophora rupestris +) F
Cladophora sakaii + + + + +M, 7 F
Cladophora vagabunda + + F
Cladophora sp. +M, J F
Bryopsis caespitosa + F
Bryopsis corymbosa + F
Bryopsis hypnoides + + F
Bryopsis plumosa + + + +M F
Caulerpa geminata + CB
Caulerpa okamurae + + + + + +) CB
Codium arabicum + + + + +) TL
Codium coactum + CB
Codium fragile + + + + +M, 7 CB
Codium hubbsii + CB
Codium subtubulosum + CB
Derbesia marina + + F
PHAEOPHYTA
Ectocarpus arctus +1 F
Feldmannia mitchelliae + F
Ralfsia verrucosa +M, 1 C
Ralfsia sp.1 + C
Ralfsia sp.2 + C
Sphacelaria californica + F
Sphacelaria rigidula + F
Sphacelaria yamadae + + F
Sphacelaria sp. + +M, F
Halopteris filicina + F
Dictyopteris divaricata + + + + CB
Dictyopteris latiuscula + CB
Dictyopteris pacifica + + +5 CB
Dictyopteris prolifera + + + + + +M, 7 CB
Dictyopteris undulata + + + + + +1 CB
Dictyota coriacea + +M, J S
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(Table 1. Continued)

Species 1 2 3 4 5 6 7 F-form

Dictyota dichotoma + + S
Dictyota cilidata + + + + S
Dictyota sp. +i S
Rugulopteryx okamurae + + + S
Distromium decumbens + + TL
Padina arborescens + + +1 TL
Padina crassa + + + + +M, J TL
Padina japonica + TL
Papenfussiella kuromo + +y CB
Elachista nigra + F
Ishige foliacea + CB
Leathesia marina + CB
Mpyelophycus simplex + CB
Carpomitra costata + + + CB
Colpomenia expansa + CB
Colpomenia sinuosa + +Mm CB
Hydroclathrus clathratus + + CB
Petalonia binghamiae + + +Mm S
Petalonia fascia + S
Scytosiphon lomentaria + CB
Sporochnus moorei + + CB
Desmarestia viridis + +M CB
Ecklonia cava + + +M, 1 TL
Ecklonia stolonifera + + +M, 1 TL
Eisenia bicyclis + + + + +M, J TL
Undaria pinnatifida + + +M, 7 TL
Saccharina sculpera + TL
Myagropsis myagroides + + + + + CB
Sargassum confusum + + + +M, ) CB
Sargassum coreanum + + +I CB
Sargassum fulvellum + +M, J CB
Sargassum hemiphyllum + +i CB
Sargassum horneri + + + + +Mm CB
S. horneri f. furcatodentatum + + CB
Sargassum macrocarpum + +5 CB
Sargassum nigrifolium + CB
Sargassum nipponicum + CB
Sargassum pallidum +J CB
Sargassum patens + +1 CB
Sargassum piluliferum + CB
Sargassum sagamianum +i CB
Sargassum yendoi +i CB
Sargassum filicinum + + + + CB
Sargassum sp. + +M, CB
RHODOPHYTA

Erythrotrichia carnea +Mm F

Erythrotrichia reflexa +M F
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(Table 1. Continued)

Species 1 2 3 4 5 6 7 F-form
Erythrotrichia japonica +Mm F
Bangia atropurpurea + F
Porphyra pseudolinearis + S
Audouinella codii + F
Audouinella infestans + F
Dichotomaria falcata + CB
Scinaia japonica + + CB
Nemalion vermiculare + + + + + CB
Trichogloea requienii + CB
Liagora japonica + CB
Alatocladia modesta + +3 IC
Amphiroa anceps + +M, 7 \[@
Amphiroa ephedrae + + + +1 IC
Amphiroa foiiacea +y JC
Amphiroa misakiensis + IC
Amphiroa pusilla + + + IC
Amphiroa zonalis +i JIC
Amphiroa sp. +M, 1 IC
Corallina elongata + IC
Corallina confusa +J JC
Corallina officinalis + + + + + +M IC
Corallina pilulifera + + + + + +; JC
Corallina crassissima + \[@
Corallina sp. +M, J IC
Jania adhaerens +M IC
Jania arborescens + +5 IC
Lithothamnion cystocarpioideum + + + JC
Colaconema daviesii + F
Pneophyllum zostericola + C
Jania radiata + JIC
Jania rubens +J \[@
Lithophyllum incrustans + C
Lithophyllum okamurae + + + C
Lithophyllum sp. +M, J C
Marginisporum aberrans + + JC
Marginisporum crassissima + JC
Melobesioidean algae + JC
Fosliella zostericola +M, 1 C
Titanoderma deisper + +M, 1 C
Acanthopeltis japonica +Mm CB
Gelidium amansii + + + +M, J CB
Gelidium australe +1 CB
Gelidium crinale + CB
Gelidium divaricatum +J CB
Gelidium pusillum + + CB
Gelidium sp. +1 CB

Pterocladiella capillacea + + + + + + +M, 7 CB
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(Table 1. Continued)

Species 1 2 3 4 5 6 7 F-form
Hildenbrandia rubra + +J C
Bonnemaisonia hamifera + + CB
Asparagopsis taxiformis + + F
Caulacanthus ustulatus + + + +J F
Dudresnaya japonica + CB
Dumontia simplex + S
Gloiopeltis furcata + + +M, J CB
Gloiopeltis tenax + +1 CB
Chondracanthus intermedia + + CB
Chondracanthus tenellus + +1 CB
Chondracanthus teedii + + CB
Chondrus ocellatus + + + + +1 CB
Gloiosiphonia capillaris + F
Gloiosiphonia sp. + F
Schimmelmania plumosa + CB
Hypnea charoides + + + +1 CB
Hypnea saidana + CB
Callophyllis adhaerens + + S
Callophyllis adnata + S
Callophyllis crispata + S
Callophyllis rhynchocarpa + S
Peyssonnelia caulifera + C
Peyssonnelia japonica + +M, 7 C
Peyssonnelia sp. + C
Ahnfeltiopsis flabelliformis + + + CB
Portieria hornemanii + CB
Opuntiella californica + CB
Carpopeltis affinis + + CB
Carpopeltis sp. + CB
Halymenia acuminata + + TL
Grateloupia elliptica + + + +1 CB
Grateloupia filicina + CB
Grateloupia lanceolata + + + + + +5 CB
Grateloupia livida + + CB
Grateloupia okamurae + + CB
Grateloupia prolongata + +M CB
Grateloupia turuturu + +Mm CB
Polyopes lancifolius + CB
Prionitis cornea + CB
Rhodymenia intricata + + +5 CB
Gracilaria textorii + + + CB
Gracilariopsis longissima +J CB
Plocamium telfairiae + + + CB
Plocamium sp. +J CB
Champia bifida + +i F
Champia expansa + + CB

Champia japonica + + + F
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(Table 1. Continued)

Species 1 2 3 4 5 6 7 F-form
Champia parvula + + +; F
Binghamia californica +1 S
Lomentaria catenata + + CB
Lomentaria flaccida + CB
Lomentaria hakodatensis + + +Mm CB
Gloiocladia iyoensis + + CB
Aglaothamnion callophyllidicola + + + F
Anotrichium tenue + +1 F
Antithamnion callocladum + F
Antithamnion nipponicum + + + +M F
Balliella crouanioides + F
Campylaephora crassa + + + + CB
Campylaephora sp. +1 CB
Centroceras clavulatum + F
Ceramium aduncum + F
Ceramium boydenii + F
Ceramium codii + + F
Ceramium cimbricum + F
Ceramium japonicum + + + + F
Ceramium kondoi + F
Ceramium paniculatum + + F
Ceramium tenerrimum + + F
Pterothamnion intermedium + F
Griffithsia heteroclada + + + CB
Griffithsia japonica + + + +J F
Griffithsia venusta + CB
Gymnophycus hypsispermis + CB
Gymnothamnion elegans + F
Spongoclonium caribaeum + F
Wrangelia tanegana + + F
Dasya sessilis + + F
Dasya sp. + F
Dasysiphonia chejuensis + + F
Dosysiphonia japonica + + + M, 7 F
Heterosiphonia pulchra + + F
Acrosorium polyneurum + + +™m S
Acrosorium yendoi + + +J S
Acrosorium venulosum +J S
Acrosorium sp. +1 S
Cryptopleura ramosa + + CB
Cryptopleura membranacea + CB
Hypoglossum barbatum + + CB
Phycodrys fimbriata +Mm CB
Schizoseris bombayensis + CB
Schizoseris subdichotoma + CB
Sorella repens + F

@
os]

Chondria crassicaulis + + + + + + +5
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(Table 1. Continued)
Species 2 3 4 5 6 7 F-form
Chondria dasyphylla + + + CB
Chondria sp. +1 CB
Chondrophycus cartilaginea + CB
Chondrophycus kangjaewonii + CB
Chondrophycus undulatus + CB
Chondrophycus  sp. +1 CB
Herposiphonia fissidentoides + F
Herposiphonia parca + F
Herposiphonia secunda + + F
Janczewskia morimotoi + + CB
Laurencia hamata + CB
Laurencia intermedia + + CB
Laurencia nipponica + + CB
Laurencia okamurae + + + + + CB
Laurencia pinnata + + + CB
Laurencia venusta + + + +y CB
Neosiphonia elongella +1 F
Neosiphonia harlandii + F
Neosiphonia japonica + + F
Neosiphonia porrecta +M, J F
Neosiphonia savatieri +i F
Polysiphonia morrowii + + +M F
Polysiphonia notoensis + F
Polysiphonia yendoi + + F
Symphyocladia latiuscula + CB
Symphyocladia linearis + CB
Symphyocladia marchantioides + + CB
Symphyocladia pumila + + +Mm CB
Chlorophyta 9 11 14 2 5 15 18 29
Phaeophyta 10 19 14 10 14 30 35 60
Rhodophyta 23 66 73 11 26 50 75 171
Total 42 96 101 23 45 95 128 260

1, Kang and Park (1969); 2, Lee and Boo (1981); 3, Kim et al. (1996); 4, Kim and Kim (2000); 5,

Kim et al. (2004);

6, Choi et al. (2009); 7, This study; S, Sheet form; F, Filamentous form; CB, Coarsely-Branched from; TL, Thick
Leathery form; JC, Jointed Calcareous form; C, Crustose form; M, May; J, July
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Aol >4.0 o]AS UEY H(Feldmann, 1937),
(R+C)/Pgkoll wet o4 WA g (<3), F4(3-6),
A 4(>6) s 2Fo 2 FEHATH(Cheney, 1977). 2 A+
o A C/PZEE 0.512 4 Lee and Boo(1981)2] 0.589] H]|3j
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A gE oy ohE ¥ Aol Hls =2 g2 ol
(Table 2). 3} A4k, Oh et al(2013)¢) 93] Fafjeta} A afet
o BA ol YA SAtEe} FroA A4E C/Pgol
0471 0.5302 4 2 A3 mj& SAE g o, Sa ok
oduto] 0.513F & zo|7F ¢igith AzgojAE 08302
A e e e Btk o, 2 Aol A RPFHEE 2.14
2 2 F2AE 7HA Ao 2 BohEY, Cheney(1977)7}
Alergt (R+C)/PEEE 2.6602 24 WA S /g et
HOZA ol AHAsz #Hd o 5x9 g
Kang(1966)0] X113k wje} o] 2of A s 243 YEtd=
Aoz BAHUY & AFE ZAT F=of I Ay o
o A% ARE TSl A4kt C/PY, RPY H
(R+C)/PZES 0.48, 2.859} 3.332i gl &) ¢l th(Table 2).
Wells et al.(2007) =& AW 71 8L 7[x]= ofd
*@ﬁ+%ﬂ£ﬁGL}%q%§%,%4”§%%,3%%
A7E7)5)o] Wow 3lAo] oA H Z =2 M

o
T2 wHe e 719% 2R

»

OsAY 5%, fEASY
Io] &3t T2 %
34.69%% AAskelch. gtH, 799 ESG
74.77%¢] 80EA7E7Y 2%

g 142, 2448 6%)0| 91, ESGI[Oﬂ }
(A g& A 19%)0 2 523%‘; x}z]s}
AqtolA 593 799 AEE T

oA &&= ESG I o 43 t
2718 61%, o}y 8%,

(128%)9] 47.66%(61%)E 714 At 7|58+

L WG Aol FALAR AT HF %ﬂ(stipe)
9] %& 7‘01% 21.41cm (2.4 - 61.1 cm, n=62 fronds)%]

o+ FA(g wet weight)= 182.59 g (5.65 -
587.30 g, n=62 ) 24 oFo] AT S Holon R=0.78
2 Qe ¢S vehithFigure 3). £E9] 1% 4
FUoll AAete B WEE 64 fronds m g om, £7)
(stipe)2} F7(g wet weight)©] A A o= 2HAHeH A =7
& 23.74 kg wet wt. kg m” 4t} Kang ef al(2001)2 ==
ol A B3} A WEES 118.6 fronds m° 2 B3}

g & Aol Blef 28 A= & WEE YERT ’%‘%%*
& 27.8 kg wet weight m”2 2 AT} GAHY oL

e WEl AEA U ofd o AR g Aow
g,
ZEF W AN AYNEE 2T 1F, 22

&, T2 8%)0] FAHHML AFNAM FE2F7F 67%& AA
S tH(Table 3). 2H4szfe= A vl thd A sj=57

800

f=a)
=3
-

Wet weight (g)
F o
=
=

[
=3
=

.. Y=10.80x-48.74
. R:=0.78

40 60 80
Stipelength (cm)

&

)01, koLt ﬂﬁicﬂo] X gt?_ Zlod"ﬂ*ﬂ t}éﬂ
ESGI o 43} E=u
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- 5w

37%(28.91¢

A2 ¢HE A= ddEn, 53

o AR &
4218719 )

Figure 3. Relationship between stipe length (cm) and wet
weight (g) of Eisenia bicyclis (n = 62 plants)

Table 2. Taxonomic composition and floristic ratios of seaweed communities investigated on the rocky shore of

Dokdo, Korea

Chlorophyta  Phaeophyta = Rhodophyta Total R/P C/P (R+C)/P Reference
9 10 23 42 2.30 0.90 3.20 Kang and Park (1969)
11 19 67 96 3.47 0.58 4.05 Lee and Boo (1981)
14 14 73 101 5.21 1.00 6.21 Kim et al. (1996)
2 10 11 23 1.10 0.20 1.30 Kim and Kim (2000)
5 14 26 45 1.86 0.36 221 Kim et al. (2004)
15 30 50 95 1.67 0.50 2.17 Choi et al. (2009)
18 35 75 128 2.14 0.51 2.66 This study
29 60 171 260 2.85 0.48 3.33 Total
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NARIF)ZA Yl-2ult]S-A 18] F A $-& | (Ericthonius
pugnax)7t 53870 A|(43.11%) = AL, S x| FAS-
£ oW (Ischyroceridae spp., 10.34%), 4 2] e} &G A} -3}
(Elasmopus4s, 4.73%), M2 e} G A9 (Maera<s, 4.73%),
A2+ w78 Y] (Balanus  trigonus, 3.77%), G5 A A F o)1k
(Syllidae spp., 3.61%), Aot A A (Phascolosoma scolops,
3.29%), 12| 9 HE A Y o|(Eunice antennata, 3.04%), &

Table 3. Macroalgal list observed on the 23 holdfasts of
Eisenia bicyclis

Division Species
Chlorophyta  Cladophora albida
Phaeophyta  Dictyota coriacea, Sphacelaria sp.
Ectocarpus arctus
Rhodophyta  Amphiroa misakiensis, Jania arborescens,

Campylaephora sp., Corallina pilulifera,
Corallia elongata, Binghamia californica,
Plocamium sp., Symphyocladia pumila

Table 4. List of marine invertebrate species observed on the 23 holdfasts of Eisenia bicyclis

Phylum

Species

No. of species

Arabellidae spp., Capitella capitata, Cirratulus cirratus,
Cirriformia tentaculata, Eunice antennata, Lumbrineris sp.,

Annelida

Lysidice collaris, Lysidice sp., Naineris lavigata, 15

Nicomache sp., Pherusa sp., Potamilla sp.,
Spirobranchus tetraceros, Syllidae spp., Terebellidae spp.

Arca boucardi, Barbatia virescens, Cantharidus jessoensis,

Cardita leana, Cephalaspidea sp., Chamidae sp.,

Chlamys sp., Crassostrea sp., Irus irus,

Mollusca

Ischnochitonidae sp., Lithophaga curta, Mitrella bicincta,

25

Modiolus agripetus, Musculus sp., Musculus viridulus,

Mytilus coruscus, Mytilus sp., Notaspidea sp.,

Omphalius pfeifferi carpenteri, Pholadidae sp., Sacoglossa sp.,
Scintilla sp., Septifer keenae, Tugali sp., Tugalina sp.

Ampithoe ramondi, Alpheus sp., Aoroides columbiae,
Balanus sp., Balanus trigonus, Caprella sp.,
Colomastix sp., Dynoides sp., Elasmopus japonica,
Ericthonius pugnax, Hourstonius sp., Hyalidae sp.,
Idotea sp., Ischyroceridae spp., Janiridae spp.,

Arthropoda

Jassa sp., Leptodius exaratus, Leucothoe sp., 34

Limnoriidae sp., Maera pacifica, Maera serratipalma,

Maera sp., Ostracoda sp., Pachycheles stevensii,

Parapleustes sp., Peramphithoe namhaensis, Peramphithoe sp.,
Podocerus ulreungensis, Pugettia sp., Pycnogonida sp.,
Rhynchoplax messor, Squillidae sp., Stenothoe valida, Tanaidae sp.

Echinodermata

Amphiuridae sp., Ophiothrix sp., Strongylocentrotus nudus 3

Oth
ors Phascolosoma scolops,

Anthozoa sp., Membranipora sp., Nemertina sp.,
Plumulariidae sp., Porifera sp.
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28 W (Janiridae spp., 2.08%), A3 %7+ (Anthozoa sp.,
1.44%), vrchd) B &(Caprella sp., 1.36%), o 7] &0k = 7|
(Lithophaga curta, 1.36%), 7} A 7 0] &7}A el &(Ophiothrix
sp., 1.28%), 7§ A -(Modiolus agripetus, 1.29%) 52| <A
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