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Marine algal flora and community structure were seasonally investigated at Oryukdo, on the southeast coast of Korea,
from March 2011 to February 2014. A Total of 66 seaweed species including 6 green, 7 brown and 53 red algae were
identified and 23 species were found throughout the survey period. Seaweed biomass was maximal during summer in
2012 (2276.2 g wet weight m?) and minimal in winter in 2012 (9.1 g wet weight m). The dominant species in term
of biomass were Undaria pinnatifida, Dictyopteris prolifera, Dictyota dichotoma, Sargassum horneri, Rhodymenia
intricata, Acrosorium polyneurum, and Polyneura japonica during the suvery period. The flora could be classified into
six functional groups: coarsely branched form (30.3%), filamentous form (24.2%), thick leather form (19.7%), sheet
form (15.2%), jointed calcareous form (7.6%), and crustose form (3.0%). The numbers of marine algal species in the
Oryukdo area were markedly reduced when compared with previous studies at Dongbaekseom in 1971. These results
suggest possible future changes in the algal vegetation, considering the physical and chemical pollution loadings in

the coastal marine environment of this area.

Key words: Community, Flora, Functional group, Marine algal, Oryukdo, Reduce

M OE

AR S/ ﬂlzﬂﬁ} Bl FAYE A7} Wb Aol A=A ot
&3t PR EEO| AAsHE F AT 447 F9] stto|tt. 3
el 4zt *MXPOL frFe B AeTS T B ytolye)
SNFYE] AP, A AR 2 S-EE ] T A=A EA,
Hho] @ oL 2] ¢, AH4]&-, A58 H Hol o & o] &HTHChoi
etal., 2008).

Q5= A Abe] RSt A o] - FRAEA RA,
AP 22 it 24| oF oheh 2 A1 At UHT 7t
7hRE A2 6719 Aol Uits] o] Sle FEHE 2

o]th(Kim et al., 2012). Z+ A2 717 o] Fom &
m W] o] T2 p4lS s oA 55
O] Y etk 2t Seubet Ak Y9
£ 33}, =S| uE AR Al A% gk o 5
7t o2 Qe 21 750l A o' FHFE L A A

oI'

A491o] 71| 3 9JeH(Choi, 2007). 415} 2 S4ko] Aol
MR QR AN SR o] 27b) B i) elot
o SR U 417l A AolH, S E s oA 17HH
o2 e =EH Ao g BA 53k ZHE tiw i AQHA
db, FAR) A, thebA] AR Sofl Qg ko & 2
Ayl A|] 0] NS 9lonl Al sl Ee] 43}
MEEEE 7FASE Z) 0 2 miotE o)

SRl FRAE 19149l aclit iH ael o
Sl A] M3}t dojd 4= ¢l oH(Kim et al., 2012), 21914 291
o] 2881 gelehe AL R2Uo) ofa] FEAL A2
HEE = Qi) A PE 5 22 A4 FEE WA
7= fHFEES A ool et FIE e 4 =Tl
(Thompson et al., 1996; Bates and DeWreede, 2007), T}Fst
Aol A afjef e A A4 wste} §HA 2|94 EA=
HSHAA A A Q] ®IBHE 7H53RAZ 4= Itk Russell et al,
2009). wehA sieFet wstol thet sfFAd=] A= Q1 H

http://dx.doi.org/10.5657/KFAS.2014.0960

@ @ This is an Open Access article distributed under the terms of
@ the Creative Commons Attribution Non-Commercial Licens
LAl (http://creativecommons.org/licenses/by-nc/3.0/)which

permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Copyright © 2014 The Korean Society of Fisheries and Aquatic Science

Kor J Fish Aquat Sci 47(6) 960-972, December 2014

Received 7 November 2014; Revised 28 November 2014; Accepted 9 December 2014
*Corresponding author: Tel: +82.51.629. 6546 Fax: +82.51.629. 6538

E-mail address: cgchoi@pknu.ac.kr

pISSN:0374-8111, elSSN:2287-8815



BT g

o} opa3t ol efat wisto] sk X449 AEE =
7 Bag Aol

Kang (1966} s 2.3} a5 5 sfope] &
EdiZ f-ouet sl AP A B2E Felet
A ElRE, Aot Al ST s o= gk
FARAD ol AR e e = s oS Eafel
572 A A Hol YR8k Hubd{ol G 7
+ 2o 2(Kang, 1966), -2|ut a7 224 25
2lol=t] lolA i T2k A 2= o AR TK(Kang et
2008). Z|oll R FAFA A A S HF- A l
A =3 s ol ek A= Nam and Kim (1999), Yoo
(2003a, 2003b), Choi (2007), Kang et al. (2008), Choi et al.
(2010), Yoo etal. (2013) 5 A Ao 24 Qlor, 2 E
hAFo 2 AE AT} hiio]o] A Zatty szl Tt
A7 u- wlokak Algolch

o] Q1 2003 129 310 A YY) AR 57
QL AP W 2R 9 2ot ool ek
R 2 B4 L WE-L HRSH 8517] 9Jstel A o 9
ojo] A gl mhe 7 AT slERAle] WekE Ak
A g e BATES HE B4 B ABIPA Wsh o
A2 Sielst] Sistol 3 W YRS EYE ATE AN
STt

i
ik

K

re

olv

L ol

offt ek
:olI:
2 o

::

5

u&;ﬂilo
sE9s
méggig

=

i
I oN

—LIHEE%

2,
il

4

2 J

A b 2ARA S 9] s 257 A
S F22011'd 395 20149 2%;1
=& Axlstol 2 % %ﬁﬁ
s/t sfaatere] BAe 9%t AR
A7) 0.5 mx0.5 m 37]|9] W12 x5}
BESERE BL o8 FAT|RIA] AT 2
e MES =S FAsH dRlA 22
(5-10%) 0.2 317gsto] U= eHksto]
EFH2AF AR T 71 EAE e s Al
& AAE] 2ARHEA A OR AR ==
P S 5] Fasa A 6‘}%Eﬂ AF%B‘P%EP. &
1=}
=

T —|—' [UIO
il
>,
ol
ol
38
=
S
aQ
=

o -
oﬁL’l’N‘
429

9'1’,
32
i)

= % F
‘u

%
>
o
2

o
>~ T
QL
2
T

O X

>
ol
ol

fr o

ol
8
£
ox
oX
2=

0O

ot

wES AlASH -410141 E]&Si:li—ﬂe xﬂﬂdﬁ%ﬂ(}
& 275k, 00) B9RA ()T ABFO 2 BT
Fetdn] A s FEn| S o] &5k
S 55 Qe e sl2mE5o A4 (Kang, 1968;
Lee and Kang, 1986, 2002), %EOHi%Eﬁ(Yoshida et al.,
1995 5 Sufe) el e ARBASIch 5 G
s} Z=2 [ee and Kang (2002)2] 5 AAE w2} 24
shaict.

29 5 ARE |87 7 Ao}

RIS E'J ZE;(—]O

7H0] A (similarity) S 7}

BN
=i
i)

961

Busan

660°GE

zSt. 1
St. 2

Oryukdo

asn 3

X

S60°G€
T

160°GE

129.121 129.125 129.129

Fig. 1. The map showing sampling sites of marine algal benthic
algae in Oryukdo area, Korea.
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Fig. 2. Number of marine benthic algal species at study sites ac-
cording to the survey period.
Sp, Spring; Su, Summer; Au, Autumn; Wi, Winter.
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Fig. 3. Dendrogram for hierarchical clustering of macroalgal assemblage based on Bray Curtis similarity and multidimensional scaling

(MDS) ordination.
Sp, Spring; Su, Summer; Au, Autumn; Wi, Winter.
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Table 1. A list of marine algal species investigated at study sites
according to the survey period

Species 2011 2012 2013 Total
Chlorophyta
Ulva pertusa + + +
Ulva sp. +
Cladophora sp. +
Bryopsis plumosa +
Codium hubbsii +
Derbesia marina +
Phaeophyta
Undaria pinnatifida + + +
Dictyopteris divaricata + +
Dictyopteris prolifera + + +
Dictyota dichotoma + + +
Rugulopteryx okamurae +
Sargassum horneri + + +
Sargassum sp. +
Rhodophyta
Gelidium elegans + + +
Pterocladiella capillacea +
Peyssonnelia caulifera +
Lithophyllum okamurae +
Alatocladia modesta + +
Amphiroa anceps + +
Amphiroa beauvoisii + +
Corallina officinalis +
Corallina pilulifera + + +
Grateloupia elliptica +
Grateloupia filicina +
Grateloupia lanceolata + + +
Grateloupia sparsa +
Grateloupia turuturu +
Grateloupia sp. +
Prionitis cornea + + +
Callophyllis adnata + +
Callophyliis crispata + + +
Caulacanthus ustulatus + +
Plocamium telfairiae + + +
Gracilaria textorii + + +
Ahnfeltiopsis flabelliformis + +
Ahnfeltiopsis sp. +
Chondrus ocellatus + +
Chondracanthus intermedia + + +
Chondracanthus tenellus + +

R ESs 963

Table 1. Continued

Species 2011 2012 2013 Total
Rhodymenia intricata + + +
Lomentaria catenata + + +
Antithamnion cristirhizophorum +
Antithamnion nipponicum +
Antithamnion sp. +
Ceramium japonicum + +
Ceramium kondoi +
Ceramium tenerrimum +
Ceramium sp. + +
Herpochondria elegans + + +
Herpochondria pygmaea +
Pterothamnion yezoense +
Acrosorium ciliolatum + + +
Acrosorium flabellatum +
Acrosorium polyneurum + + +
Acrosorium venulosum +
Acrosorium sp. +
Polyneura japonica + + +
Dasysiphonia japonica + + +
Heterosiphonia pulchra + + +
Heterosiphonia sp. +
Chondria crassicaulis +
Laurencia sp. +
Polysiphonia morrowii + +
Symphyocladia latiuscula + + +
Symphyocladia marchantioides + + +
Symphyocladia pumila +
Chlorophyta 2 3 3 6
Phaeophyta 5 5 6 7
Rhodophyta 34 38 28 53
Total 41 46 37 66
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m?2 7 =9k, A oA = HP@’S%T%‘"VHHV} 112.0
g m?, Ao BARI] 92.1 g mE ThE |250] Hla %3k
. o] 2ol AlE o] 713 B Slss nleloR 44 6o
A1 694.2 ¢ m?, AF 5o|A4] 176.8 g m>S BN, FAYES
2|9] 7L A 29} 394 553.7 gm?,473.8 gm? O E w9 =
= A2 YERoh Aol AR AR 5ol 4] 527.3 g m?, HE
o Qlop e = A4 1, 3, 5olA] 2H2F 236.0 g m?, 207.6
gm?, 518.8 gm?2] AEF O 2 th2 Fof vlel =k 7R
o= FAHEETA (A 20014 561.4 g m?, FH 404 532.9
g m?), $R7PEICH 2, 2610 g m), Seb R elobA
(47 19014 2432 g m?, A7 40l|4] 260.7 gm‘z) LS
AEFo] thE sl 2ol Hlsl =8tk Ad o] A, TR
FX(HA 1,229.5 gm?), B0 mAKAA 1, 129.4 g m),
F27FHICE7 1,988 g m)2] Bl AT H 02 e o)
2R ek,

A @?‘7]{1' A A FAol AT MErF=
W $50] 20 RO R S ol 5 94 25
& ABFE A AP1ER A ekt 797} ol

9gsHe A2l 5 240l 2 AolS ehiA gk
SABITE. 2 el A A7 R St BaRs 2
25l olel, AW 8, g, TR T2

mglobau] 50 hehte.
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AA AG717E 53 2F oA &
Ho TR, 4718715 3
19.7%, GAE 15.2%, +2ALS
E}ytTH(Table 5).

o 710 71l 4 i s, 01
2 30.4-37.8%, AHSHEL 19.5-21.6%% thE 7% Oéﬁ =
of Blsl =& Hl&o] &3tom o5 7FHY & T =
Fit FAkst = Uebth &3 sl27o] AR e
F(ecological state group, ESG)2.2 L&51H, ESG 9] 435
= 32771 20%(30.3%), ESG 10| &3 sj2F7) 4652

xR 679 75
0.3%, A3 24.2%, T84
3 7.6%, 24 3.0%= L

[e2

ﬂ.l oflt

Table 5. Composition ratio (%) of marine algal functional form
group at study sites according to the survey period

Functional Form 2011 2012 2013  Total
Coarsely-branched form  36.6 304 37.8 30.3
Filamentous form 19.5 19.6 21.6 24.2
Thick-leathery form 171 21.7 18.9 19.7
Sheet form 171 15.2 16.2 15.2
Joint-calcareous form 7.3 10.9 54 7.6

Crustose form 24 22 0.0 3.0

= A4 285 69.7%5 AAFe

o E

o5E 7 oA Aso] Bl 2R 2R &

Z 2= o]7L Fj|odol %E%(Nam and Klm 1999)31} Ay
WHKang et al., 2008)0f| 4] HA1E &3 & =of v]af tha A
St 7 © 2 LR 9k, S84 (Yoo, 2003a), 4] (Yoo, 2003b),
% =(Choi, 2007), 71%(Yoo et al., 2013), ©|7]tl(Shin et al.,
2014) S} 1] 4] 3AF5FATH Table 6). Nam and Kim (1999)
= 8355 TH AN AF FHok= 3559 dRFE HAL
5kelaL, o5 F Fedutd, MaEnrEE, BT, A2t
A, st e, A1, o el 4
FEEQ, HRASR So| S2 R ol A7 Aot $4)
ek KAl Fo= vyttt B3k A 3 5 ol 9l
HE A3} B30 M} e 23 £ 52 712st0] o]l
Ao} GARS A4S B9 08l (Fig. ), o) Lrfsiole]
S 127 UL A SRIAE Yol Aolek
gl 4= Qlth(Round, 1981) QFT ollof &% ]?}_]- o] 7
(Choi, 2007) HHZ QI 3|27 HA| thHE2] F=o] ‘rr/‘}ol‘ﬂ]
Uebt L (a-g 2k, i e, &, TT7]'}\]'E] Ah2-
Absl, el Fe7b, sl i *]EH7 I, off 7]%7P
Abe] RSl AEEP), AEE 23 F o AT
ojgl A+t Auke} wl-¢- Hl%ﬁu b S UER —:—” QI+t s =
o] A sf27ot S8 AaFo] fARE Ao & AE Sl

Yoo (2003a, 2003b)+= 5 L5t X[ H | 4] A7 7 3o wHE 3]
242 BN AL S22 7 28§ e FARE A7 ek

et

Table 6. Marine benthic algal species investigated at vicinity area
in previous and this study

Chlorophyta Phaeophyta Rhodophyta ~ Total References
13 26 57 9 K“i'rf]r?@gg)
11 20 47 78 Yoo (2003a)
6 17 47 70 Yoo (2003b)
10 17 42 69 Choi (2007)
10 17 76 103 K"’Eggoe;)a'-
8 16 50 74 Y‘(’goﬁg‘;"-
9 14 43 66 S'&%ﬂ;“"
6 7 53 66 This study
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Th(Fig. 3) thF-5-2] AHo] shub= FFolm] fARE7F vl =7
EAE QI o3t Aite R B Ao P PIA]
= G, T2, A 544 59 sfdeE o] Al wiizell 7
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SEFE FH 7 A A A e 2011 wE0
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gm? 7F&Hofl= 21.0 g mof|A4] 1522 g m?, A& 289 ¢
m2of 4] 190.0 g m?& AL} E-4of =ttt Yoo et al. (2013)
2 717 9 s ol A Al BETFe] AL ol =8ke
™, 52 o] e 7MY wQkThaL Harsto] ol oot Ak}
FrARRE ke et o] Al vl 717 =
3} o] AEol eFof| vls| FASHA w3, ol= &4
T e Bl AT 28 9] sl 2F7F 22 dEl(Ecklonia
cava)?} BANEFR 7] fj# o2 ALt 85 5(Nam and
Kim, 1999)2] 4%, &d&aFo] oJE5(1,648.0 gm?)dof| 713 &=
WAL 7k, A, Bo R A5 AR daste Ak Bt
AFTHKang et al., 2008)0] 4 2] BE7FE A Hol 629.8 g
m?E 7P =940, 71, ol R, B o0& 4SS o=
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LA Myagropsis myagroides) 5 4+ |77 54 A&
of wimatol Uehet 2342 7} sele] A 4A) 7k 2 B4 ue
© & gk 3k th Yoo et al., 2013).

FAF QI oA AEFoE & ST dEre] Ay
(Kang et al., 2008), F-8 e}, FH27M4, 250l, 7HA A,
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and Choi, 2014), 4712713, AME, 4%, o543, 74

Pe) =0

e 971
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