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Abstract

For the ecological evaluation of marine algal flora, their communities were examined at 8 sites at
eastern coast of Namhae, Korea, from August 7 to August 15, 2015. A total of 125 species, comprising
10 green, 15 brown, 100 red algal, was identified. Gelidium elegans, Ulva australis, Lithophyllum
okamurae and Hypnea charoides were represent in all sites. The flora investigated could be classified into
six functional groups such as coarsely branch form 48.0%, thick leather form 13.6%, filamentous form
12.0%, jointed calcareous form 11.2%, crustose form 8.0% and sheet form 7.2% during the study period.
Two ecological state group(ESG) were evaluated based on these functional groups. While ESG I, the late
successional species group, formed 32.8% of the algal community; ESGII, composed of opportunistic
species, comprised 67.2%. The average ecological evaluation index (EEI) of eastern coast of Nambhae,
Korea was 4.0, and that of Tongyeong and Namhae was 4.7 and 4.5, and that of Goseong and Geoje was
4.0 and 2.5, so the ecological environments of Goseong and Geoje were not so good as Tongyeong and
Namhae. Physiognomic analysis indicated an inland sea type at Chubongdo, Yeondaedo, Beokryeon,
Songjeong, Donghwa and Mangchi. On the other hand, physiognomic analysis indicated an open sea type
at Maemuldo and Susan. A cluster analysis of species occurrence suggested that the number of marine
algal species differed among the sampling sites. The state of the coastal environment were determined
using a community indices. Environmental conditions according to dominance index(DI) and diversity(H')
was "normal" at southern coast of Korea in summer. To evaluate of environmental assessment using to
marine algae, changes in marine algal communities constantly should be studied.
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[Fig. 1] Map showing the sutdy sites at eastern
coast of Namhae, Korea.

3. S EFL

AR A xFe AR Rk 5 ek

- 820 -



& Ellenberg(1974)= whkt}.

5 7|58z

AT 7leH> =T AFIH D i
Tz form, S), AMd3
(filamentous ~ form, F), Ad71E7]3(coarsely
branched form, CB), Th% %(thick leathery form,
TL), -84F& %8 (jointed calcareous form, JC), Zt
8 (crustose form, C)8 6/ I1FCZE TESHS
UHKLittler & Littler, 1984). T3+ a7 7|59
= Edl2 sto] A=A e I (ecological
state group)?! ESG I (TL, JC, C)3%} ESGII(S, F,
CB)Z &3} tH(Orfanidis et al., 2001; 2003).

6. AHENEHME T |X|<~EEl ecological evaluation index)

EEI= <dsba|9e] AJejsha] AelE FH7kshr]
et AF2 A9 H AEY AT} S AN E
o] AEA dHlsas W TS AHelA Wk
AEHE AT AAE Hrtske AESZ
Aot sk AEAL 72 9 758 Wshe
ESGI ¥ ESGIE 3¢ AMAES EFIoE
# % 718K Orfanidis et al., 2001; 2003).

Z+7}e] ESGe] A u)F 4 S(absolute abundance
of ESGI,II)& 7} B9 I (%)= FZE3F3UTh
%% ESGI, 9 32 5719 M=z th&2 EEI
gl Y| 8HA 3 7H5H(ESC, ecological status class)
of tigstel  AEEE  AHE Frbsisith
(Orfanidis et al., 2001; 2003).

7. RIP, C/P, (R+C)/Pg}

CESCIREEES L

t7] flell 22+

ol

of 3+ Tx7F H] RPE F3Th o] #ol 1
u)Rkel| 54, 1.0~2.07] 9> $to], 2.0~3.01] %k
2 o}gtto Al &1, 3.0~32 "W 2 32~
42 1R 2oolA ot 42 o] dd 3|
A4S veEbIcKFeldmann, 1937). 31%H9] +3%
TEAFR Azl gt 527 v CPE T
SFATE o] - Wdall(warm sea)dFEH H3FY

Tt WolAl= g o]&F Zow, stfolA

ofdd] A Y97A 04~1.59 e uERd
(Segawa, 1956). W3t HZ2F7} Aojola] -4t
Ao FH3t] dxFol st Tx7/9 Sx2/E

ek el v R+OPE T o] Fh 3R
g AS v 24 = S d2ds
B, 6 = 2 ol @s vEhd g
sz E4E vehde. ol59 T #e £
A S22 e TH(Cheney, 1977).

M

=
= 1

oo
M
ia}
]
4>

E
40
>

 —
o

@l A Ak e shAl sz A
= Margalef(1958)2] & A4 (richness
R), Shannon & Weaver(1963)2] TFFEA|<F
(diversity index, H')®} Pielou(1966)2] 5% A4
(evenness index, J)E Primer 6.05 ©]&3}o] Ak
=g D)=
McNaughton(1967)& o] &3+ th.

e FAHARl WEtE mkotely] 9%k A5 A
2] Primer(Plymouth
Ecological Research) 6.0= AME3}FITHClarke &

index,

A% A4 (dominance index,

Routines Multivariate

Gorley, 2006). +AF%(similarity) #]5*(Bray &
Curtis, 1957)% T-3til, fFAHE A PHZHE
7ZF ARG Ed Fe ddske WHoR

group-averages ©] &3ttt A Primer
6.05 ©] &3] 42 % (dendrogram)E YEMN 12,
FALE el 71z238k] #7824 (cluster analysis)

2 Fastenh

- 821 -



m. Z 2t

I
%
z

AHAHE = FYA ERNAN 9F(FEF 3
3

TERF 43F), TR

oA 45%

el

TxH 9%F), £HA TG 1F, AxFH
2%, T 33%), AT FEIM 37ECHEFT
1, AT TE, ST 23%), AAA EA A
S505(ET 3%, AR 3T, T2 49, 7
oM 5IE(EZR 5%, AXF 15, TXH 45%)

mRhodophyta  m Phaeophyta

No. of Species
w
8

0

 Chiorophyta

20 -
10 I
|

Maemuldo Chubongdo Yeondaedo Byeokyreon Songjong Donghwa Mangchi  Susan

[Fig. 2] The number of marine algae occurred at
the eight sites in summer 2015 of study

area, eastern coast of Namhae,
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<Table 1> List of algal species occurred in more than four sites of study area in summer 2015,
eastern coast of Namhae, Korea

Mae- Chu- Yeon-  Beok-  Song- Dong  Mang-c Su-
muldo bongdo daedo ryeon  jeong -hwa hi
Ahnfeltiopsis flabelliformis + + +
Amphiroa beauvoisii +

8
5

+ +
Champia parvula + +
Chondracanthus tenellus +
+

Chondrus ocellatus

+ o+ o+ o+

Cladophora sakaii
Corallina pilulifera

+ o+
+

Galaxaura apiculata
Gelidium elegans

+ o+ o+ o+ o+ o+ o+

+

Gracilaria incurvata
Gracilaria textorii

+

Grateloupia chiangii
Herpochondria elegans

+ o+ o+ o+ +
+
+
+
+

+ o+ o+ o+ o+ + o+

Hypnea charoides
Laurencia venusta
Lithophyllum okamurae
Lomentaria catenata

+ o+ o+ o+ o+

Pterocladiella capillacea

+ o+ o+ o+

Rhodymenia intricata

+
+

Sargassum horneri

+
+
T S T S S S S T T

+ 4+ + + + + o+
+

+ 4+ + + + + + o+

+ o+ o+ o+ o+

+ o+ o+ o+ o+ o+

Ulva australis +
+, species present

45 mMaemuldo = Chubongdo mYeondsedo  m Beokryeon = Songjeong  ®Donghwa = Mangchi = 5usan

35
30

25

‘I" H\ _ h‘l , |||i
MMM Wffﬁﬁﬁff

Species
[Fig. 3] Dominant species with high important value more than 5.0 in summer 2015 of study area,
eastern coast of Namhae, Korea.
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(Orfanidis et al., 2001; 2003).
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[
sto M= HEg EEl 4008 YS(Low)dHl, %
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Aboll = H gk EEL 2002 Rl Bad)d el = L}
EFSECH([Fig. 5)).
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[Fig. 5] The ecological evaluation index (EEI) symbol plot of marine algae in summer 2015 of eight study
sites, eastern coast of Namhae, Korea.
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[Fig. 6] Ecological indices of algae community at
the study sites in summer 2015 of study
area, eastern coast of Namhae, Korea.
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[Fig. 71 C/P, R/P, (R+C)/P indices of algae
community at the study sites in summer
2015 of study area, eastern coast of
Namhae, Korea.
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[Fig. 8] A dendrogram produced by clustering location flora using average linkage and map in summer
2015 of study area, eastern coast of Namhae, Korea.

St el s Agkai el CPEEE 03~1.7 o% H FHolAE 287k AESA AR
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R+C)PgEo] 3~62] W99l EAA s X2/S Kol 2007).
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Ahn et al(2013), Kang & Nam(2015), Jang(2015) S ZF= F+AE ESG1 e &3 Fo] 415%, 37
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T 128 Aol 1E REA ) gro]l & W A 7B 2 AAA A 7P w30tk 2 A

= Bl iR AlRHC], ol #oer AYdA AxFo Ved wH 7ML= CB,
| FzAFe] A H E—*ﬁ,% Hddsts A AHY TL, F, IC £ 2 YEFRSH, °]= Sohn(1987)°]
tt. el MAek= 7o 7ledaH
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2EY 2] Wzke thdd oy @ e W xRl Ve dEaE
AxF7F 4% Yol &2 7|gFo® uAl AulE CB, F, TL +2% UETKChoi, 2008;
Hh(Russell et al, 2009). ©]s 53& o]&3F  Ahn et al, 2014). 7]E AFE A A9 =
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He AMEES bade A9st EF normal©]
RaL, Hell o3t B7k= oEZ2 normals A &ls}
I B bade® o] o, & AgHARl &)
Al el - Acbaiele] sEAdETE V1S AT
Aol Frafele] nla) st Aow HrhE gl
TH<Table 2>).

sHAl gall S5 Ak Sl s
sl 7t wlszabe ez A wetolu 7
o] d3gt Zlo® Holu, sz AHAE KEH|
AalXe T2 AEZF dist A&54Q =Y
Hiol dast, sfx®mrt dEABAEA Y o
g 7] wiiEel 71$Wst 5 et
AAAE #Esh] feEM s dlxws] Wse] #
o A& A2l A7) H sttt

<Table 2> Evaluation of ecological status classes and community stability using dominance index and
diversity index in southern coast of Gyeongnam, Korea

Site Dominance index(DI) EC Diversity(H') EC Reference
Bijindo 0.69 normal 1.69 bad Oh et al.(2015)
Somaemuldo 0.71 bad 1.57 bad Oh et al.(2015)
Sangju 0.56 normal 1.99 bad Oh et al.(2015)
Dala 0.65 normal 1.72 bad Oh et al.(2015)
Dapo 0.66 normal 1.93 bad Oh et al.(2015)
Yepo 0.61 normal 2.02 normal Park et al.(2011)
Maemuldo 0.53 normal 217 normal This study
Chubongdo 0.42 good 2.47 normal This study
Yeondaedo 0.50 good 2.11 normal This study
Beokryeon 0.63 normal 1.75 bad This study
Songjeong 0.37 good 2.06 normal This study
Donghwa 0.56 normal 1.86 bad This study
Mangchi 0.48 good 2.09 normal This study
Susan 0.42 good 2.32 normal This study
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