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The benthic marine algal flora and community structure were examined at five sites of the Taean Peninsula,
Korea, during July-August 2005. Ninety-six algal species were identified, including 14 green, 21 brown,
and 60 red algae, and 1 marine plant. The common species that occurred at the five sites were Sargassum
thunbergii, Gelidium divaricatum, Caulacanthus okamurae, Gracilaria vermiculophylla, and Neorhodomela
aculeata. Sthunbergii was the dominant species in terms of coverage and biomass at ail of the study sites.
The average biomass varied from 23.72 g/m2 in dry weight at Chaeseokpo to 66.43 g/m2 at Padori. The
species could be divided into six functional groups in terms of morphological characteristics: 41 coarsely
branched forms, 25 filamentous forms, 16 sheet forms, 7 thick leathery forms, including the marine plant
Phyllospadix iwatensis, 4 crustose forms, and 3 jointed calcareous forms. The seaweed communities at
the five study sites were unstable and the environmental conditions were bad or very bad. Among the
five study sites, the ecological evaluation index (EEI) and diversity index (H') were maximal at Padori
at 2.29 and 1.98, respectively. By contrast, the dominance index (DI) was minimal at Padori (0.55) and
maximal at Baramarae (0.96). Therefore, we conclude that the rocky shore at Padori has the best environment
among the five study sites, although the species richness and biomass of seaweeds have declined continuously

over the last 10 years.
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Fig. 1. Location of the five study sites at Tacan peninsula
of Korea.
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A 4.89% (0.44 g), BHFIA 2.25% (0.13 gy EA
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Table 1. Marine algal lists, biomass (g dry wt/m2), and functional (F) form at the five study sites in Taean peninsula,
western coast of Korea

Species Site Padori Maseom Chaeseokpo Kkotji © Baramarae F-form
Chlorophyta
Blidingia minima + F
Enteromorpha clathrata + S
Enteromorpha compressa 0.69 + S
Enteromorpha intestinalis 0.81 S
Enteromorpha linza + 1.59 + S
Enteromorpha sp. + + S
Ulva conglobata + S
Ulva pertusa 4.54 0.22 21.66 18.76 S
Urospora penicilliformis + F
Cladophora sakaii + F
Cladophora sp. + F
Bryopsis hypnoides + F
Bryopsis plumosa + + + F
Codium fragile + CB
Phaeophyta
Ectocarpus confervoides + + + F
Ralfsia verrucosa 0.69 + C
Ishige okamurae + CB
Ishige sinicola + 0.59 CB
Colpomenia sinuosa + CB
Myelophycus simplex + CB
Punctaria latifolia + TL
Sphacelaria furcigera + + F
Sphacelaria yamadae + F
Desmarestia viridis + CB
Undaria pinnatifida ) + + TL
Chorda filum + CB
Laminaria japonica + TL
Dictyopteris divaricata + CB
Dictyopteris undulata + CB
Dictyota dichotoma + + S
Dilophus okamurae + S
Silvetia (=Pelvetia) siliquosa + ++ + CB
Sargassum (=Hizikia) fusiformis CB
Sargassum confusum + + CcB
Sargassum micracanthum 0.13 23.59 50.25 CB
Sargassum thunbergii 10.97 16.17 CB
Rhodophyta
Goniotrichum alsidii + + F
Erythrotrichia carnea F
Porphyra seriata + S
Porphyra sp. + + 0.07 S
Galaxaura falcata + + CB
Gelidium amansii 0.72 0.02 + + + CB
Gelidium divaricatum + + + CB
Gelidium pusillum + + cB
Pterocladia tenuis + cB
Dumontia simplex + + S
Fosliella zostericola + Cc
Lithothamnion okamurae + + C
Lithothamnion cystocarpioideum + Cc
Amphiroa dilatata + + JC
Corallina officinalis + 0.03 JC
Corallina pilulifera 32.09 1.35 JC
Carpopeltis affinis + 0.40 + 0.25 CcB
Grateloupia filicina + + + + CB

+, species present; S, Sheet form; F, Filamentous form; CB, Coarsely Branched form; TL, Thick Leathery form; JC; Jointed
Calcareous form; C, Crustose form.
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Table 1. contiued

. Site Padori Maseom Chaeseokpo Kkotji Baramarae F-form
Species
Grateloupia prolongata 1.15 + + CB
Grateloupia turuturu + TL
Halymenia dilatata + CB
Pachymeniopsis elliptica + TL
Prionitis patens + + CcB
Gloiopeiltis furcata + CB
Kallymenia crassiuscula + + S
Tsengia nakamurae + CB
Caulacanthus okamurae 0.07 + + 1.39 0.19 F
Plocamium telfairiae + S
Gracilaria textorii + + + TL
Gracilaria vermiculophyila 0.93 + 1.93 + + cB
Ahnfeltia plicata + CB
Ahnfeltiopsis paradoxa 5.26 + + + CB
Ahnfeltiopsis flabelliformis + 0.27 0.50 1.19 CB
Chondrus ocellatus 0.32 + 0.05 CB
Chondracanthus tenellus + cB
Chrysymenia wrightii + + CcB
Lomentaria catenata + CB
Lomentaira hakodatensis + + + CB
Champia bifida + F
Champia japonia + F
Campylaephora crassa + F
Ceramium japonicum + + + F
Ceramium kondoi + 9.57 + 0.24 F
Ceramium tenerrimum + F
Ceramium sp. + + F
Acrosorium polyneurum + S
Acrosorium yendoi 4.85 + S
Dasya sessilis + + F
Heterosiphonia japonica + F
Chondria crassicaulis 2.67 + + cB
Laurencia intermedia + cB
Laurencia okamurae + cB
Neorhodomela aculeata 1.29 0.35 + 0.28 + cB
Neosiphonia decumbens + F
Polysiphonia japonica + + + F
Polysiphonia morrowii + + + F
Polysiphonia sp. + + F
Symphyocladia latiuscula 0.88 0.10 + 0.80 cB
Symphyocladia linearis + + CcB

Spermatophyta
Phyllospadix iwatensis + + + TL

Number of species 37 34 48 58 12

Biomass (g dry wt/m?) 66.43 30.19 23.72 47.82 51.70

AEZL 16.77-121.31 g (BT 6643 g)¢] MAE HI1 =3¢
o] &5o] AZTo] MA 2 60.87%F 2AASHAEH ol C
pilulifera, S. thunbergii®t Ulva pertusa®] W57} €<lo] At
wpAdol| e sHRol MEFO] 994 g0 2 HA, FRAA
6490 g2 A} AEFS WPow, YHPEFL 30.19gF
Bk M o) A& F 23.72 go| YL 2 S5
* 59.66 g (83.84%)2 HY AT} (Table 1). £A] 3litolH<=
Zz9)0) ot 39.29-56.22 g WEFS BY 20 &H4d
A Hulgs HAEAELL 47.82 gol ot vhgold] sgte]
HFMEZL 51.70 g (3.57-104.58 g)o] o™, FSHolA Hu)

2 Bk 70 ZHolA sizFe 2 FINEFE 3=
2ol 6643 g0 2 71 BT, AMFAA 237202 7}
A vgron ¥R E 27U F% (vH, ultolahet 8t
B gz, AXE, FA)NA AUES Yeith

X (coverage, By 2HHE Hxlol| A 7.49-25.14%F
Byon, Hy A% 1634% A HF 35 (C. pilulifera,
Ulva pertusa, S. thunbergii)®] =7} 11.25%5 WEPAT (Fig.
3). vl 29 I 5 3.01-27.57% (BT 14.88%) Ao,
Enteromorpha linza%t S. thunbergii7]— T E 9] 850%= A5}
gt A FNA HBF AT 13.36% (2 6.94-17.40%)H
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Fig. 2. Algal biomass (g dry wt./m’) and coverage (%) at
upper, mid and lower intertidal zone in Taean Peninsula,
Korea. PD, Padori; MS, Maseom; CS, Chaeseokpo; KJ,
Kkotji; BR, Baramarae. 8, Upper; B, Mid; 0O, Lower;
1T, Coverage.
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Fig. 3. Seaweed coverage (%) of dominant species at five
study sites of Taean peninsula, Korea. PD, Padori; MS,
Maseom; CS, Chaeseokpo; KJ, Kkotji; BR, Baramarae.
O, Other algae; B, C. okamurae; B, C. pilulifera;

B3, S. thunbergii; B, U. pertusa; 0, E. linza.

7 5o WEEL U pertusa (1.30%) S. thunbergii (2.31%)
2 71299 £ slitalA sjzR-e] HEE 3.88-33.44%
(BT 16.75%)2 AE} viR7FAR 2F (U. pertusa, S.
thunbergii)©] 14.44%% VEPE O 2 Hi 9] oF 86%F A
st vl e 298 F%T} 0.94-29.46%H 2T,
HFFAEE 14.13%A k. 71 S-8S2 S, thungergii (11.25%)
9} C okamurae (238%)= YEstth £3), S thunbergiie vFg
ole &R FF %9 79.62%F AAFAT Hd =
= A 24 EX A 1675%2 JERT e HAge
YAE (1336%)1A BRHNCH, 7 AN =98 H

AEE e, v, ALE, B E 200 s,

Hgolh ol A= =zt FRolA #RHAG (Fig. 3).
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(importance value)7} 5.0 01421 &9 MEFH I == Table
29} 2t} 57 AN BF EAs FoTV w2 T2
Sargassum  thunbergii$dil, Ulva pertusa$t  Caulacanthus
okamurae= 37 AR 2857} 5.0 o)F oz vElT),
Zzax g yjzzoz AAY A 1, 2 £ (dominant species)
=g A C. pilulifera (35.50)+ S. thunbergii (12.60)32-9,
v} ol| M= Enteromorpha linza?t &% 1.59 g, I = 5.00%,
Z9% 23.05%, S. thunbergii (585 21.76, BEF 16.17 g,
% 3.50%)% FA $-HFLR JIFHAT AHEANA U
pertusa (49.33)8} G. vermiculophylla (27.15)7} A& %7 S0
A =L e BYa, ZRNA U pertusa’t BEF 18.76 g,
AT 10.54%2 ZL5EE 50.5801R3L, X)F-0) (S. thunbergii)
E 28T 27252 A 2 $-4Fo = Yehgth vigeldr=
S. thunbergii7} T 1125%% A8k BEFLE 50.25 gim’
o7 Q% gol 731328 ul$ U 2= C
okamurae®) FLE Zrol 19.135 BH-

7I%§§ 5‘-:' MEHSHE AElTIS

A3} 2 29 Phyllospadix iwatensisE TS A G EFAZ
A 7]%53:\3 H]- &2 A 715718 (coarsely branched form)
415 (42.71%), A3 (filamentous form) 25 (26.04%), B¢
3 (sheet form) 16°F (16.67%), TH&A 3 (thick leathery form)
7% (7.29%), 2’38 (crutose form) 4% (4.17%), FETE L
(jointed calcareous form) 3% (3.13%)9] A& Bgd mxdg
oA E73 37F ZoA ANE7Fo| 20F (54.05%), AHFH
6%F (1622%), @33 5% (13.51%)2] £22 YESITH (Fig. 4).
npd & 330 A AZIEANF O] 15 (44.12%) 22 H 1§
2 nglon, A4 0%, AP 6o BAFOH, FHY
g e R @it A XM E ANEE 22F
(45.83%), 38 13%F (27.08%), Q28 8% (16.67%) £XE
Ueldth. 28F57) 58502 7P Bkd EA g B
2 Q7R 7)ol 28% (48.28%), AHIE 17%, q—w@d 5FO

2 AUEE sx2Frt & 7edTl v 1L BdE
Bk ¥ F47 }7}1* AR vigtolefoll A AE71F ]
7E (58.33%), AHEE 4%F (33.33%), AHE 15E AAS=
g, 3, E}%é , AN EYe FHFA AU
(Fig. 4).

zeo N5 EUE 3o AENF HH1F

(Ecological state group)$! ESG Io] O-532%, 84529,
Z}“ﬁé <, ESG 119 9748, AMdE, 31%7133 o7 P}
o B, 57) Aol Aol mejm ¢hgE AN el
= ESG 19| &3ke 2RI 145, oy 87 e o] i
Aoz A% sl EHT ESG Ioll &3k 3lEF7} 82%F
o7 AA 28X 85.42%F AU YR 7]8F
et el 1E (BSG Do)l &3he £8FTe F=7)
3155 (83.78%), U 30F (88.24%), ANA X 43F (89.58%), A
49 (84.48%), HlFEol 115 (91.67%)2-Z JEFsLT (Fig. 4).



216 S R P R PA R E S R LR o Sl

2

Y
ol

Table 2. Mean biomass (g dry wt./m?), coverage (%), relative coverage (RC), relative frequency (RF) and importance value
(IV) of dominant seaweeds at the study sites in Taean peninsula, western coast of Korea

Sites Species Biomass Coverage RC (%) RF (%) v*
Corallina pilulifera 32.09 6.52 39.93 31.06 35.50

Sargassum thunbergii 10.97 246 15.06 10.14 12.60

Padori Ulva pertusa 4,54 227 13.90 10.14 12.02
Caulacanthus okamurae 0.07 1.72 10.55 10.78 10.66

Acrosorium yendoi 4.85 1.08 6.63 5.07 5.85

Enteromorpha linza 1.59 5.00 33.59 12.50 23.05

Sargassum thunbergii 16.17 3.50 23.52 20.00 21.76

Maseom Ceramium kondoi 9.57 1.19 7.97 20.00 13.99
Enteromorpha intestinalis 0.81 3.00 20.16 7.50 13.83

Enteromorpha compressa 0.69 0.88 5.89 7.50 6.70

Ulva pertusa 21.66 7.30 54.67 44.00 49.33

Chaeseokpo Gracilaria vermiculophylla 2.90 3.25 24.30 30.00 27.15
p Sargassum thunbergii 0.38 2.31 17.29 16.00 16.65
Enteromorpha sp. 0.10 0.50 3.74 10.00 6.87

bl Ulva pertusa 18.76 10.54 63.13 38.04 50.58
Kkotii Sargassum thunbergii 23.59 3.88 23.22 31.29 27.25

! Caulacanthus okamurae 1.39 0.79 475 8.59 6.67
Ahnfeltiopsis flabelliformis 0.50 0.58 349 7.97 573

Baramarae Sargassum thunbergii 50.25 11.26 79.60 66.67 73.13
Caulacanthus okamurae 0.19 2.38 16.84 21.43 19.13

Asterisk (*) denotes the importance value(IV)>5.
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Fig. 4. Seaweed composition of six functional form groups
at five study sites of Taean peninsula, Korea. PD, Padori;
MS, Maseom; CS, Chaeseokpo; KJ, Kkotji; BR, Baramarae.
O, Crustose; B, Jointed calcareol; B, Thick leathery;
{3, Coarsely branched; O, Filamentous; Ed, Sheet.

=EX| 5

2 F 9 I E (coverage)E ©] &3l A&E3 b
A5 AW HEE Table 37 2t AE3H4 15 ESG
1% ESG 11¢] Wl&=2 A& " AEFHH N AF (BEDE
0.80-2.299] WS Ho|w HAEQA ZEF (Enteromorpha
linza, E. intestinalis, E. compressa)7t =& TS Bole
opAdol M HArPoew, ESG I9 &3t FEdETIY
Corallina pilulifera7} $-74 5+ sz H)H T} (Table 2).
2 M T AF (DDE 0.55-0969 HZ o=V} 508U F

o] 2% (Sargassum thunbergii, Caulacanthus okamurae)3t E 7

ok
M
)

&t nlgoleol A HAdiola 5%0] EAEE =i} vk
o] Ao g YUt 2HFS o FHE F= AF R)=
4.15-19.69¢] 31 58%F0] 233 2|7} A, 12%2] "lgole)
o] ] HAYTH (Table 2). TEEAF (N 027-0552H 8
=7t 5 o]l Fo] 5%Q a9} vhddlA Fi 2%
ulZolefol A HA2ge Bt =9 A5 % AFE 2
2 223 IEx S H)e vigolefolA Ha (0.67), =
oA 1.982 HhQGro)

nl E
goktwg] 57) Ao AR sRFE 5& 145, EX
21%, X 60F, B3 E 15S T3 F 965 oM AA
¥ ZHESFE 12-58F0 2 kst ey, Ulva pertusa,
Sargassum thunbergii, Caulacanthus okamurae’= %87} 5°]
akolm 371 olAbe] AAoA ZE3e] HWE o] tiEF
HzBach 2F2FC S thunbergiie A3]$H] 9% (Hwang
et al., 1996), 23} (Oh and Lee, 1998), %X (Kim and Yoo,
1994yl A -Hshe L o2 7|12 HG 2 m, Kim et al. (1995)2
A3t 117) ZAPGFAA RF0l (S. thunbergii)7t BE %
A 7} $Hete 9 Flsdt B AFdAME, S
thunbergiie 57\ 273 9] 23t 5 oA 2 £83s}
o BF AESFe AFFOF 038-5025 gm’ol AT A%
E 231-1125%5 ZA5F] A& 27 $4F 2 dx
UL FAE F AU
Aol stEg] digke] dFE A3 RiwsH AR HUA=
o} 3] 242 Lee and Chang (1989)2] €1 FA} FollX &HA
33) (6,7,89)° 3T T 72%F (X 8, BX 18, T 46),

o
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Table 3. Various community indices for coverage (%) at the five study sites in Taean peninsula, western coast of Korea

Community indices Padori Maseom Chaeseokpo Kkotji Baramarae
Ecological evaluation index (EEI) 2.29 0.89 0.80 1.01 0.85
Dominance index (Dl) 0.55 0.57 0.79 0.86 0.96
Diversity index (H'") 1.98 1.88 1.33 1.35 0.67
Richness index (R) 12.47 11.79 17.91 19.69 415
Eveness index (J") 0.55 0.54 0.34 0.33 0.27

A 13] ZATONA] Lee et al. (1997)2 40% (5% 5, &X 5,
FF 30), Lee et al. (2000)& 33% (52 2, BZ 13, T2 18),
B AR d3E 15S AT F 36T (523, 2F
7, &% 26)0] 71EH0 FHFSIL AT AR dadch
Lee et al. (2000)2 F529) FYA G 47A1H ZAM=
Z2HZ47} 1986-1978' A9 94 (Lee and Chang, 1989),
1992-19933 0] 84 (Lee et al., 1997), 1997-1998'd°) 50F
(Lee et al,, 2000022 AAF A4S Bl AeE YEiET
AFZo = el AJEZL 316.0g/m’ (Lee and Chang,
1989), 268 g/m2 (Lee et al., 1997), 174.9 g/m2 (Lee et al., 2000)=
At ZrAsRa B ATE FaAT 2005300 664 g/m’
2 A A% Z4AE Bath d7Ade] 10d 5 SET
270 Wzl (o, g, 2% F7h7 fle el xR
o 2823 YEFY 249 AAL 2001 d MY TEER
o] A F 5YA 272 A8 FAE % FFA ] 4
27} 5 Azhe) A 27} 208 A0z ARdth Az
o 9@ BHed B me ke NEF eI FY
zo] ZhaE= A 48 AT} (Brown et al., 1990; Diez et al,,
1999).

BA9e Axd wat 2HFE IR R HERE
A A A A} (bio-indicator) & #-8-8 4+ AT} (Orfanidis et al.,
2001; Pinedo et al, 2007). ol& B9, FAFAM=
Cystoseira mediterranea’}t, ¥t L9H FAXME Corallina
elongata’t, 298 A G e JZF (Blidingia minima, Ulva
spp., Cladophora spp. &2 Enteromorpha spp)7F, "I 2B €
sl Me F2F (Oscillatoria, Lyngbya )7 UEFITH
(Orfanidis et al., 2001; Arévalo et al., 2007; Pinedo et al., 2007).
Diez et al. (1999)& A} L7 (Corallina elongata), 7N\ A2/
(Chondria coerulescens), N 77PN D5 (Caulacanthus ustulatus),
A-B XV (Gelidium pusillum), 237y (Codium decorticatum)
= gAYl F2 el Folaka stk £3, 29
| A7+ AGAME GEH (urf-forming) NZFH7} gol
ZEthar 319t (Piazzi and Cinelli, 2001). & A7olA ©E

NZF Gelidium divaricatum™ Caulacanthus okamurae}

[o4

i off

229 Ulva spp.& HFEolEIS A3 ZE ZPANA #F
o} Qlzto)) 9}F o] AYE] AW ol Al BTk
3], 22 st e SloA dFFT HEF 9 Zu o
HBo] e dARZFoE LHA Codium fragile, Cladophora
spp.$} Gelidium pusillum®] EFF O 2 A HAANA = 258
tjolo} ohute] Wigg & thoFd-S FAIEA o szt
Waly) dagE 2og gL #Hol aHE ittt

o i

o sleje AEye) AAEE $HE, FHLE, AU
A PR E S hFet RS (community indices)E H
& 4= 91t} (Ludwig and Reynolds, 1988; Orfanidis et al., 2001;
2003). $HE=AF9} FEEAS (EE, HEE F7HAT)
= A Rd #AS Rz Qo vAd 27034, 4R
AE D FAFEE Table 494 2Tk (Park et al, 2006;
Orfanidis et al., 2001; 2003). Th¥3 FHAFZ 578 F 3 9
748 2 Hrbehd, ]9} rpde] AT AolA HE
o2 Ughi v 22 5% yuiAy o A4 FHE
B ") vidolg e YN SHHIIA G hE=AF7E 7}
A 331 9 A XGE 7P Fob FRMAEE ST E A
QFgL o] 21 glon SFF MARH O g LHE Zlo
2 Jehgdth 239 542 Yehile $AEAS, F=A
9} A AFS Hu R, ST AFes $HE
229 I gofabd 4FdelN B s # v
NAZS EAAT o] 2AIEANA 4& JHsd F3 ol
Ak dFEAGFE SHEA A AHET 2DFS] T
3 242 18d oM SHEAS Bk 239 542
4 Ueita B 4 ok S8, A6 s 87144 (BENE
Littler and Littler (1984)7} 733 6714 7158S ZAZE AH
sFA Bl 18 ESG I3 ESG 119] &% 2= thdygelr
HolBAgoll A A7), wdol} Qo] L KoM F2
JERTE ESG 1 (TH2E, #84508, 2389 $5 (4
=, ARGy 22 0 ¥ ks vehdth AEry 3R
2 Jzshet 7P olae AL tsRY RFE TSk
Rol gA gou 279 75 BE BEIA ZA F=
o] HA 9] ete] F Aoty FHAFE 47 e E4&
M1 HzF TR BAS verdezA a8 ] ¢4
7tele AL 4R goy Feo 54 RdEE A2
fFARHA dElude 2o 2 SR

AzHoz, Aagt Bt s/ BN 287 3
79 2825 2 JEFS o)A AT A Wis) A
T QT AMEE 2 QAT 22 e Al Sal A4lR
o] FHEA e TolN NFHE AEF/L Wkch E
$HE, GUE, ANFAYNAS 5 I FAAFZA
ER R EEEE B EERR- B S EREEE D
£ g FAPom BH sl 2GRN
zg JeUEs 9B FF (Caulacanthus okamurae,
Gelidium divaricatum)®t LG ATLFQ st 527
(Cladophora, Ulva, Enteromorpha, Codium)®} ZZF (Gelidium
pusillum)7} EE 5O ZH FRAFZ HEy) JAFRE 3
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Table 4. Evaluation of community stability and environmental condition according to various community indices obtained
by seaweed coverage (%)

Ecological

: Diversity index Dominance index Interspecific . o Environmental
fr’“éae';fgg[‘) (H) (D1) competition Community stability condition
<2.00 0.00-1.00 0.90-1.00 no extreme stable very bad
2.00-4.00 1.00-2.00 0.70-0.90 weak unstable bad
4.00-6.00 2.00-3.00 0.50-0.70 normal normal normal
6.00-8.00 3.00-4.00 0.25-0.50 high stable good
8.00-10.00 >4.00 <0.25 very high very stable very good
ZFe & HE L #A0 G A Bl AdsiA 8 1-125.
Hi QS AlAbetaL ok Kim, Y.H. and I.S. Yoo. 1994, Patterns of algal succession
in a Sargassum thunbergii (Phaeophyta) dominated
Ab Ab rocky intertidal community. J. Kor. Phycol., 9, 59-64.
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