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Marine algal flora and community structure were seasonally examined at Jungjado, on the southern coast of Korea,
from July 2007 to May 2008. A total of 112 seaweeds, including 15 green, 24 brown, and 73 red algae, were identi-
fied and 33 species were found throughout the year. The average seaweed biomass was 145.78 g dry weight m=, and
the biomass was maximal in winter (184.74 g) and minimal in autumn (106.17 g). The dominant and subdominant
species in terms of biomass were Sargassum thunbergii and Grateloupia elliptica in summer, S. thunbergii and Coral-
lina pilulifera in autumn, S. thunbergii and Chondracanthus intermedius in winter, and Sargassum fusiforme and G.
elliptica in spring. The vertical distribution patterns of seaweeds from the upper to lower intertidal zones at Jungjado
were S. thunbergii - Ulva conglobata - Gelidium elegans in summer; Caulacantus ustulatus - Chondria crassicaulis -
C. pilulifera in autumn; Ulva australis - S. thunbergii - G. elliptica in winter; and Gloiopeltis tenax - S. fusiforme - G.
elliptica in spring. Seasonally the evenness, richness, and diversity indices tended to have their highest values during
the winter and their lowest values in the summer. However, the dominant index was recorded as lowest in winter and
highest in the summer. The C/P, R/P, and (R+C)/P values reflecting the flora characteristics were 0.58, 3.04, and 3.62,
respectively.
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Z9] Zpol& Helrtal 3 th(Kang, 1966; Sohn, 1987; Choi,
1992). Fafiqtol| Al sfjzroll thet 7152 1814d 0] L 4
OFH o] Apitol 7} 2| 0] a1, o], Kang (1966)°] “gh=4t 3l
27 A Y FEA FETE 7158 o, theFst &
Z8pAb=o] o8l Fafiehe] thakRt s oA s 2A, AET 2
SR B o) et A7 = | )l th(Hwang et al., 1997; Oh et
al., 2002; Choi and Huh, 2008; Kwak and Huh, 2009; Park et
al,, 2011). Fliet s ol A 4414 =34 |24 dAtolA &
WE= vkl A 42%(Kwak and Huh, 2009), -5l A
82%(Park et al., 2011), 3g-9F7tol| A 122%(Kim et al., 1991)3%}
78%(Choi and Huh, 2008), 712] 3 9= AA| =0l A 120%
(Hwang et al,, 1997)0] 7] 4=|o} 9o, o]ele] triio] o
T= A5 AEGE A 48 E o(Lee and Boo, 1982, 1984;
Lee etal., 1983; Kim et al., 1986; Koh, 1990; Lee et al., 1991;
Oh et al., 2002; Song et al., 2011), 3]2=F2] AAH R G-=
o W5} Theteliz AL 77} ek,

webd B AT ek Al s o Y TAE BTk HE)
olsfstr] Sistel Seltetold 1 ghe SEFF e
Sl 29 % Shel Al kol Slalste] vl elgke) 71
A& A E Adgsto] Add sl 2, Aed, ST E
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4120079 7EFE 2008\ SH7HA] AFE R | 1k27]0] oF
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o] £} W= 2 opgo] 7153 % WA T ol AlxRE A
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eialn 48 AHsto] 15 0 S s o, F B W
2- Lee and Kang (2002)0f we} 2143t & Algaebase (http://
www.algaebase.org, Guiry and Guiry, 2014)=2 ZAs}o] shy
2 shelspgnt.
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tance value, IV)= Ao =0} AR =] A& © 2 e}
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(RHCYPE ANt B2 579] 214 B2 B4S shofsilet
(Feldmann, 1937; Segawa, 1956; Cheney, 1977).

ARERE S 27 T B Aeds AR 5H
& A >(richness index, R), THF=X]4>(diversity index, H'),
5% X4 (evenness index, ') S AlA4Fs} 3 th(Margalef, 1958;
Fowler and Cohen, 1990). 273 == %]4~(dominance index)= o
2 el A ETF] Al of wheh A 132 A 2 2153 AEiste]
270] E e ool st 3 B2 5 BT v R AN
(McNaughton, 1967; Lee et al., 1983) A4 5-A L (similar-
ity)2 £413}2ch(Bray and Curtis, 1957). G-AFE E-A o] 4] A
=5 A7+ HEK(square root transformation)a}o] AME-51%1 1L
A A kel tigt -2 xH= SIMPROF (similarity profile)
testE ©|-§-5tof AT vt o2 D5 foxph
=™ SIMPER (similarity percentage) 42 AAJete] 15
7+ ¥l A= (disimilarities)oll 7] o8k F& EHelshleh 4
H24-2 PRIMER version 6 (Clarke and Gorley, 2006)E ©]-&
sto] 4H% W E 45} sholc).

2 I

2 A7) bl el et A ol A S AR R 1S
VARF 4% T2H 7302 E 112%0|9) .01 (Table 1),
F7F 28T, Y65.17%E AAstett. AdE 235
65-82F 2 & ofFof L 7kl HaloH, mx2fie
-113(7.69-13.41%), Z%25= 13-21%(20.00-28.38%), 1]
I ZRRL 46-53%(62.16-72.31%) 0.2 AAA HES Bl
CHTable 2). JAE 27Hf ARt A A == sj2F7e
T 33FOR 27 3TN AXF 8F, T2F 22T 0w el
| Y cH(Table 1).

A sl 2 72] At A= (g dry wt. m?)> 145.78 go]
olom A AEE 106.17-184.74 g0 2 7120l H AL AL
Hfqlek. AEE 2 7o HETF S HH, o SH AEF
(148.46 g)2] 24.78%% A %0](36.78 g)7} AR5+, =1}t
(19.11%, 28.37 g)+ £(18.09%, 26.85 g)°0| =& YEeFS 1
ol ATl AU (Fig. 1). 7Heoll= A501(38.43 g)oF 2
STEAEH(26.01 g)o] RFSIIAL, ALoll= A5ol9 A
=%o] §5(101.96 g, 55.19%) st oH, E¢-HT2 W7lE
7FAF](20.45 @)t wAol| A 27t RtellA] A A5t
£ %(47.61 g)3} ©HH29.71 g)2 sl 25 AYEFC] 33.12%%t
20.67%% A5 Ach(Fig. 1).
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Table 1. Marine algal lists, biomass (g dry wt. m?) at four seasons

on the shores of Jungjado, southern coast of Korea

Species

Summer Autumn Winter Spring

Chlorophyta
Collinsiella cava
Monostroma nitidum
Ulva compressa

Ulva intestinalis

Ulva linza

Ulva prolifera

Ulva australis

Ulva conglobata
Cladophora albida
Chaetomorpha spiralis
Bryopsis plumosa
Bryopsis sp.

Codium adhaerens
Codium subtubulosum
Codium fragile
Phaeophyta
Papenfussiella kuromo
Ishige okamurae
Ishige foliacea
Leathesia marina
Colpomenia sinuosa
Scytosiphon lomentaria
Myelophycus simplex
Sphacelaria divaricata
Desmarestia ligulata
Undaria pinnatifida
Ecklonia cava
Saccharina japonica
Dictyopteris divaricata
Dictyopteris undulata
Rugulopteryx okamurae
Dictyopteris pacifica
Sargassum fusiforme
Sargassum fulvellum
Sargassum horneri
Sargassum micracanthum
Sargassum coreanum
Sargassum siliquastrum
Sargassum thunbergii
Sargassum sp.

+ +
+ + + +
+ +
+ +
+ + + 0.06
+
1354 033 423 7.6
8.75 +
+ +
+
+ +
+
0.1 0.13
+
+ 0.42
+ +
0.04 0.04
+ +
+ +
+ 0.1 0.16
1.39 +
5.55 + 0.15
+ + + +
+ + +
1.9 + +
+ + 1.88 +
+ +
+ + +
+ + + +
+ + + +
+ +
26.85 122 1241 47.61
+ + 0.28 +
+
+ + + +
+
+ +
36.78 38.43 101.96 8.25
+ +

Table 1. Continued
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Species Summer Autumn Winter Spring
Rhodophyta

Stylonema alsidii + +

Bangia gloiopeltidicola + +
Pyropia yezoensis 0.01
Nemalion vermiculare +

Dichotomaria falcata +

Pterocladiella capillacea + 0.13 +

Gelidium elegans 6.96 6.84 1195 10.79
Gelidiophycus freshwateri 0.2 + 034 06
Lithophyllum okamurae + + + +
Synarthrophyton chejuense + +
Amphiroa beauvoisii + + +
Amphiroa anceps 592 0.22 +
Corallina officinalis + + +

Corallina pilulifera 1.72 26.01 381 487
Jania adhaerens + + +
Marginisporum aberrans + + +
Corallina crassisima 0.92 +
Polyopes affinis 0.18 005 132 28
Polyopes lancifolius +

Grateloupia asiatica + + + +
Grateloupia prolongata +

Grateloupia sparsa + +
Grateloupia turuturu + +
Grateloupia elliptica 2837 3.86 1292 29.71
Grateloupia lanceolata + +
Gloiopeltis complanata + + +
Gloiopeltis furcata 1.41 591 141
Gloiopeltis tenax 4.15 + 041 13.73
Callophyllis adhaerens + +
Callophyllis japonica + +

Peyssonnelia japonica + + + +
Caulacanthus ustulatus 0.07 232 0.02 +
Plocamium telfairiae + 0.01 0.02
Plocamium sp. +
Hypnea asiatica 563  0.01
Gracilaria textorii + + + +
Ahnfeltiopsis flabelliformis + +
Chondrus ocellatus 7.69 422 255 113
Chondrus crispus 0.13

Chondracanthus tenellus 0.87 1.83 + +

Chondracanthus intermedius

2.54 2045 3.3
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Table 1. Continued

Species Summer Autumn Winter Spring
Chrysymenia wrightii + +
Lomentaria catenata + + + +
Lomentaria hakodatensis + 0.49 +
Champia parvula + 0.03

Antithamnion nipponicum + +
Campylaephora + + +
hypnaeoides

Ceramium japonicum + 0.04 +
Ceramium boydenii + + +
Ceramium tenerrimum + +
Griffithsia japonica +

Herpochondria elegans +

Acrosorium polyneurum + + +
Acrosorium ciliolatum + + + +
Acrosorium yendoi 0.01 0.05 023 0.15
Erythroglossum minimum + +
Phycodrys fimbriata + +
Dasya villosa + +
Dasysiphonia japonica + + 0.04 +
Heterosiphonia pulchra + + +

Digenea simplex
Chondria crassicaulis 0.61 5.58 + +
Laurencia hamata

Palisada intermedia + 0.2 +
Laurencia okamurae + + + +
Laurencia pinnata + + +
Laurencia sp. 1.17

Leveillea jungermannioides +

Neorhodomela aculeata + + + +
Neosiphonia japonica +

Polysiphonia morrowii + 0.73 +
Polysiphonia sp. + +

Symphyocladia latiuscula 0.04 119 081 1.04
Spermatophyta

Phyllospadix iwatensis + + + +
Number of species 82 65 72 76
Biomass (g dry wt. m?) 148.46 106.17 184.74 143.73
+, present

K SRR o 7] 7HA EE(53.33%, 28.88%)-7) A1 A1(42.67%,
12.32%)-2-S- L&A S 9H(60.00%, 35.13%)2] 24 itk 7%
ofli= 2l AHellA] S Al (38.67%, 16.25%), 55Ol
K 7] 20](38.67%, 19.06%), BH0] 4] =B8H25.33%, 12.13%)

3714 - whu] A -

i)

ki)

by
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Table 2. Marine benthic algal species occurred at four seasons on
the shores of Jungjado, southern coast of Korea

Species ~ Summer Autumn Winter Spring Total
Chlorophyta 1 5 8 8 15
Phaeophyta 18 13 15 21 24
Rhodophyta 53 47 48 46 73

Total 82 65 71 75 112

o] S8l JHoll= E7HAH(33.33%, 6.19%)—5(64.0%,
16.44%)—2H48.00%, 7.94%)0] %7t o] AF-Z- 315 2] 2 o]
A Ak FOo 2 Ueh 2910 whE 452 A E w3t
£ =3k
e PNES

A 27tjol| A st sj2Fe] FH Hat AEF A=
£ TAR gt JARAS S A}, 15A (PR)e 1E
B (o]5- A& 8)E TEEIh 1A 1EBE A=Y
48.03%=A] G-2]21= vyeR o (SIMPROF test, P<0.05),
715 BollA] 531 o Foll fAREE 72.01%, “L2]aL o5t

& Apolo] SAMEE 62.33%2 LERGTHFig. 2). SIMPER
4 A3, FALE B4 QEl 1F A9 B7F FRE RS 7] o]
B 22 2] 30]7} 18.09%2 X 31901, 5(16.98%)°] T}
50 & 31| }IthFig. 3). A Folet £ 15 Bt HlHAF

L 11.48+1.092H0.78 + 1.472 4] 100]4F] H]GALES Lt
Eflon o2 A E A2 WstE ety 15 FES)
=l 718k ck(Fig. 3).

AEFor St FHAeE B, $4% A¢DDhe=
0.44-0.6624, A 1, 2 SAF(A50l, N7IE7HE)e] B=
ol ALd AE7H184.74 g)9] 66.26%F AHA|5ko] gk
(0.66)2 2331, ATl AagtS Bk vhdel, A4 +
SEAG()E 0.40-0.50H $ 2 Aol HAAL g 7MY
EUTh FEAFR)E EEETE HH(82%)2A A5l 16.19
2 =0k ALl HAa(134D) ek Ed T T AEF]
3l A= OFERRHRE gl AR ALl Ha
% CHTable 4). S, Aol A] sl24e] 2194 5448 et

L] C/P 3+ 0.33-0.612 oS0 29T A-Lof HA%
O u(Table 4), A8 RPFES 2.19-3.6293L, (R+C)/P ZH-
2.57-4.002 4] H5 7ol Al gofl Haghe 7|53k
CHTable 4).

o rot

o F

27 2dTF= A, DA 2 AR whet 2
W3S Holw(Oh et al., 2002; Kim et al., 2008), LHFA S
2 A|7r0) Ak} sl BEESE AdsHe ARE ehict
(Kim et al,, 2013). 3 AF0] A 474 52t 283 Sf2fs
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Table 3. Vertical distribution of dominant seaweeds based on importance value (IV>10) at four season on the shores of Jungjado, southern

coast of Korea

Shore levels Summer

Autumn

Winter Spring

High Sargassum thunbergii

Caulacanthus ustulatus

Ulva australis Gloiopeltis tenax

Sargassum thunbergii Ulva australis

Gloiopeltis furcata Gloiopeltis furcata

Ulva australis Sargassum thunbergii
Ulva conglobata Chondria crassicaulis
Myelophycus simplex Corallina pilulifera

Mid Ulva conglobata
Ulva australis
Sargassum thunbergii
Gloiopeltis furcata
Chondracanthus intermedius

Chondria crassicaulis
Gelidium elegans

Sargassum thunbergii Sargassum fusiforme

Chondracanthus intermedius ~ Sargassum thunbergii

Sargassum fusiforme

Myelophycus simplex

Low Gelidium elegans Corallina pilulifera Grateloupia elliptica Grateloupia elliptica
Corallina pilulifera Chondria crassicaulis Polysiphonia sp. Chondrus ocellatus
Ulva australis Gelidium elegans Corallina pilulifera

Sargassum fusiforme

Sargassum fusiforme
Gelidium elegans

Table 4. Average biomass (g dry wt. m?), percent cover (%) and
various community indices of seaweeds at four season on the
shores of Jungjado, southern coast of Korea

Community indices Summer Autumn Winter  Spring
Biomass (g m?) 14846 106.17 184.74 143.73
Percent cover (%) 48.01 5710 5435 29.18
Dominance index (DI)  0.44 0.61 0.66 0.54
Richness index (R) 16.19  13.71 13.41 14.88
Evenness index (J') 0.50 0.49 0.40 0.48

Diversity index (H") 222 2.05 1.72 2.08
Chlorophyta /
Phaeophyta (C/P) 0.61 038 053 038
Rhodophyta /
Phaeophyta (R/P) 294 362 320 219
(R+C)/P 355 400 373 257

112F(52 15, 4224, 2 735)0|3 o, AlAHZ 65-82
Zoldek. HaligtollAl 441 2AME s HolA FHE SR
o FHFE 42120502 vhIglg HAdD Bapo]
A Z|dj o], THopTko] A= 1225 (Kim et al., 1991)0]4 78
%(Choi and Huh, 2008) 2.2 7}Adlo] sfx7o] Eriokdo
R340 WEHE B glek(Table 5). 1 474 4] £33 9)
25 Fo ape] 7850 wls) Boka A=) 12050
ujs) Ao, Srhepilo] s & Aol 0w Slugl.

A9 e 9wt S d2F AEFH SHE
a0 ele g a4 A Ith(Brown et al., 1990; Diez et al.,

1999). & A4 Q1 YA O] AF ot a2 14578 go =
el 5 AEE2] 86.65-243.35 g (Hat 153.86 g)T A}
%2 (Koh, 1990), A'd3l2] %2(217.67 g)oF SAHE(254.44
2)2] 66.97%2} 57.29% =0 = tha: & AEahe UERt
(Ohetal., 2013). ZAA7]E 13 & 0 A== 0] =2
A= FAISHL Sl Ao e S, SAHE O] 74
A 9 A= Hlsf efsfioll fiAIste] Q17ke] THdolut i
ghof| A HlaLA A-f57] white] =2 =S Ueils Ae
2 FohE oh(Yoo et al., 2007).

AR B w2 ARE SHET E9HEE ol
AZolo} HE, ol Ao} AL LT, Aol
H%o|o} o7 E7bAtE), Bolis R} mHtoR BHE A

ln
el

:*ru
rr
30 of, o
48k ot

3AAE AA XZFol7F Al 1S3 5k3iT. ©f
Qrof Al ArtA o &2 S Hs= BHEAQ SRFE ¢
(Choi, 2008; Park et al., 2011).

Sejubekel 22 2djsl| ol A= AL} w5l o5t 7R
8l =& SAF,E HolH(Round, 1981), o] of -2 3| =7
O] AP FLE AT T2F ST FFS H= AL
2 4 A Qtk(Lee et al., 1975; Choi and Huh, 2008). & &1L
A= AL Foll 7REET 2 SHTFE BYoH A&
of 7H¢ w2 s 277t S @ sto] o2 sjel & Wkt olet 2
2 o 5H AT, ST e AT Edsk= A4
27O 7P ARl o AEAu EH3L SR FE 5273
2 725 1%, 25 1020]9lt}h. T3, Song (1986)7} Choi
and Huh (2008)= &°fl 279 SdH|&o] fast= Rt 2
27 H[ &2 Tk A0 R HusiglE 2 A tollA e

e
%

12
@
By
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Table 5. Floristic comparisons of marine seaweeds for several localities in south-western coast of Korea (Sp, Spring; Su, Summer; Au,

Autumn; Wi, Winter)

Locality Season C P R Total C/P R/P (R+C)/P  Reference

Masan Bay Sp, Su, Au, Wi 5 8 29 42 063 3.63 4.25 Kwak and Huh, 2009
Tongyeong Sp, Su, Au, Wi 10 25 47 82 040 1.88 2.28 Park et al., 2011
Samchonpo Sp, Su, Au, 8 19 57 84 042 3.00 342 Kim et al., 1986
Kwangyang Bay Sp, Su, Au, Wi 13 27 82 122 048 3.04 3.52 Kim et al., 1991
Kwangyang Bay Sp, Su, Au, Wi 13 17 48 78 076 282 3.59 Choi and Huh, 2008
Goheung-gun Su 13 19 48 80 0.68 253 3.21 Song et al., 2011
Chongsando Su, Wi 16 34 86 136 0.47 253 3.00 Lee et al., 1991
Geomundo Su 14 36 80 130 039 222 2.61 Lee and Boo, 1984
Geomundo Sp, Su, Au 19 47 123 189 040 262 3.02 Koh, 1990

Shinjido Sp, Su, Au, Wi 15 31 74 120 048 239 2.87 Hwang et al., 1997
Jungjado Sp, Su, Au, Wi 15 24 73 112 063 3.04 3.67 This study
Wando-gun Su 16 29 101 146 055 3.48 4.03 Lee and Boo, 1982
Jindo-gun Su 14 24 78 116 058 3.25 3.83 Lee et al., 1983
Haenam-gun Su 10 15 62 87 067 413 4.80 Oh et al., 2002
Huksando Sp, Su, Au, Wi 7 15 45 67 047 3.00 347 Ohetal.,, 2013
Hongdo Sp, Su, Au, Wi 8 15 47 70 053 3.3 3.67 Ohetal.,, 2013
Chujado Sp, Su, Au, Wi 15 47 100 162 032 213 245 Kim et al., 2008

C, Chlorophyta; P, Phacophyta; R, Rhodophyta
A AP A xR0 HlEo] AL T2FO| HIEo] F
A 2 e fAket 23S vreblc

27 ERTE EHTTE o85St Segawa (1956)
= C/PZEE, Feldmann (1937)2 R/PFEE, Cheney (1977)=
(RECYP 2h2 AR oM 2 21 szipe) Ael2) g
£ FEoRE 71EoR AMEIL 9lth OP ghe Rtfa| oo
obedeh sl Sof Z1H 0.4-1589]9) ZhS o], R/P e T2
oA Aefsolel Al 1143 WIS, (R+CYP ZHe 3R TH 2L
t= -2t WA A s /de]at 60) /ol A2, 3t
Zrdu = S5 8l 2A4FS oJu|gtch(Feldmann, 1937; Segawa,
1956; Cheney, 1977). & Ao A C/P4H-20.630.2 A A H=
0.38-0.61°] HHE Hof ShthAd s o= vebitot, R/P gt
2 3.04(2.19-3.62)% 2t o2 LR L]t (R+C)/P 7
3.67 (2.57-4.00)= =34 sl zAFo &2 EXx]o] A tt Boo and
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