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Marine Algal Flora and Community Structure of Gogunsan Islands outside

the Saemangeum Dike'
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ABSTRACT

It is selected seven sites for marine algal flora and community structure and investigated seasonally from
December 2008 to November 2009 in Gogunsan Islands, the west coast of Korea. A total of 58 species including
10 green, 16 brown and 32 red algae were collected and identified. Among these species, 11 species were found
throughout the year. Annual mean biomass in dry weight were 213.8 g m™at Sinsido 1, 143.1 g m” at Sinsido
2,1333¢ m™ at Sinsido 3, 164.0 g m” at Munyeodo, 116.9 g m” at Seonyudo, and 145.1 g m” at Jangjado.
Maximum biomass was recorded in Sinsido 1, and minimum mean biomass was Sinsido 4. The dominant
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species based on biomass were Sargassum thunbergii, Ulva pertusa, Sargassum fusiforme and Corallina
pilulifera. S. thunbergii was the representative alga occurred at all seasons. The flora investigated could be
classified into six functional groups such as coarsely branched form (46.6%), filamentous form (27.6%), sheet
form (17.2%), thick leathery form (3.4%), jointed calcareous form (3.4%) and crustose form (1.7%). The R/P,
C/P and (R+C)/P value reflecting flora characteristics were 0.33 ~0.75, 1.11 ~2.50, 1.47 ~3.25, respectively.
Diversity index (H') and dominance index (DI) indicated that stability of seaweed community of Gogunsan
Islands was unstable and environmental conditions were bad. According to multidimensional scaling (MDS)
and cluster analysis, Gogunsan Islands were divided into three distinct groups. The first group was Sinsido 2,
Sinsido 3, Seonyudo and Muyeodo and the second group comprised Sinsido 1 and Jangjado and the other was
Sinsido 4 due to meaningful difference in similarity.
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Figure 1. Map of the sampling station in the west coast of Gogunsan Islands, Korea. Sin 1, Sinsido 1; Sin 2,
Sinsido 2; Sin 3, Sinsido 3; Sin 4, Sinsido 4; Mu, Munyeodo; Seon, Seonyudo; Jang, Jangjado
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A5} th(Littler and Littler, 1984).
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Figure 2. Monthly variation of water temperature (C)
and salinity (psu) in Gogunsan Islands, the
west coast of Korea (Data from KHOA)
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AtAEE 77 A elA E¥gh s &R Sinsido 1
HZ)o|| ] 42%, Sinsido 2 AHAIAE EAZ)
ol A 323, Sinsido 3 AH(AR| &= A =)o A 272, Sinsido
4 ARAAAE =)o 4 4%, Munyeodo (FH %) A
4] 313, Seonyudo (A=) A ollAl 28, Jangjado (3
2) AA oA 32%0] Z¥3sto] Sinsido 1 FYo A FH
3t 2 2A4S 293, Sinsido 4 FHA 7HF A x5

Lebdth(Figure 3).
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Figure 3. The number of marine algal species among
divisions investigated at Gogunsan Islands,
the west coast of Korea

ERTHEE 524E 105(17.2%), 2424+ 16
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rigidula Ktzing), (Ishige okamurae Yendo), %=

2 ofN

(Sargassum fusiforme (Harvey) Setchell), X]Z0](Sargassum
thunbergii (Mertens ex Roth) Kuntze), XA E-9] 2271
&AL S H(Corallina pilulifera Postels et Ruprecht), -7}
AVe|(Gelidium amansii (Lamouroux) Lamouroux), °f7]$-
7MWl (Gelidium divaricatum Martens), A58 Chondrus
ocellatus Holmes), 7| A1 (Chondria crassicaulis Harvey)
5 2% 1120)qitt. &2 (Monostroma nitidum Wittrock)
9} Y& (Ulva compressa (Linnaeus) Nees)= F=2 o
E4 UeRE, W71 85E(Chaetomorpha aerea (Dillwyn)
Klitzing)-> A-&4ol, 22971 (Derbesia marina (Lyngbye)
Solier)> A3} 7AWt Edstglon, vt diF
(Cladophora sp.)= A54& AQgt HE A &35k
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Table 1. The comparison of R/P, C/P and (R+C)/P values and number of species at several sites of Gogunsan Islands,

west coast of Korea

Site C/P R/P (R+C)/P Number of References

species

Sinsido 1 0.52 1.46 1.97 42

Sinsido 2 0.33 1.26 1.58 32

Sinsido 3 0.75 2.50 3.25 27 This study

Munyeodo 0.65 2.37 3.02 31

Seonyudo 0.72 2.08 2.80 28

Jangjado 0.36 1.11 1.47 32

Sinsido 0.63 3.25 3.88 39

Munyeodo 0.38 1.23 1.62 34 Kang et al. (1980)

Jangjado 0.25 0.88 1.13 17

Jangjado 0.20 1.33 1.92 35 Lee (1983)

Munyeodo 0.31 1.38 1.69 36

Sinsido 0.60 2.60 3.20 22

Seonyudo 0.50 1.70 220 34 MAFE and JB (1994)

Jangjado 0.36 1.55 2.00 37

R, Rhodophyta; P, Phaeophyta; C, Chlorophyta
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Percentage of seaweed functional forms at seven sites collected in Gogunsan Islands, the west coast of

Korea. F, filamentous; S, sheet; CB, coarsely branched; TL, thick leathery; JC, jointed calcarcous; C,

crustose

THE A5 =T, C/PEL Sinsido 2 F oA 0.33 2
2 | AZFE, Sinsido 3 F oA 0.752 S HEo
], R/PZES Jangjado A oA 1.112 FAZFHS, Sinsido
3 ARolA 25002 g UEHSIH (R+CY/PEEE
R/PZIT} 5U3HA Jangjado FHANA 1472 FHAZHE,
Sinsido 3 AAoA 3252 F 7S YeERtiTable 1).

Aol A 2RO VeI Aol o5k
A7NE7E 273F(46.6%), AHEE 162(27.6%), GAEH 10
F(17.2%), =AY 23(3.4%), FEASTY 25(3.4%),
243 15(1.7%)9 A& Ueith 470871382 444
PR 2 HELS H9on, Sinsido 1 AX 3} Sinsido 2
A4, Sinsido 4 47, Jangjado oA 50% o]A9] =&
&S YUEth AMFES Aol =4 JstHe
Sinsido 3 FFollA 30% ©]49] =& HlES e 9
4HE w-ol HAZ =4 YeEE S, Sinsido 4 F7,
Seonyudo g ollA] 25% o]/49] &S YEHH th=A
B w2 o5dol wohon, s X HoA 10% o]5}e]
o vl &S VERth ALt ASHY £ HE
= Uedl o, 58431 g mE A oA B2 vl
< etk 2492 Sinsido 4 Aol A RE 25% o]} =
< HlES HYlAL, ohE A YoA= 5% olske] R HlEgS
Hol= Ao =Z el th(Figure 4).
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S Ve, o538 2 Aghe YERithTable 2). A&
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2 EAS Y 202 UEytHFigure 5). £39]
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Figure 5. Seasonal variation of seaweed biomass(g dry
wt. m'z) of dominant species at Gogunsan
Islands, the west coast of Korea

AgHo= 0.58~1.279] WS UehllaL, SHo= 0.66~
1.56, o] 2 - o]l 1.00~1.64, 7HSoll= 1.52~2.129] W&
UERTHTable 3). B3t 2 ASH] 0912 H4gh
&, 7o) 17622 s Uehilch whdel S
A15DD= A& Aol 0.28~0.58, =20l = 0.18~0.42, o
23 o] 0.25~0.50, 7FS o= 0.09~0.229] 9= Le}H
Won, Higto e 7R 0198 e, AL
04002 HoigtE Hehilch

7} 279 ZoEA cluster analysis)ZH MDS (multeridimensional
scaling) £4] A1}, SALE 60% 3ol|4] A 3719 1E
o7 JLEEQHFigure 6). Group 1-& Sinsido 2 A4,
Sinsido 3 % Munyeodo A%, Seonyudo o] &7 H
%021, Group 2= Sinsido 1 A%} Jangjado A& o],
U2 Sinsido 4 A O F 2FTHE A £
et

Table 3. Seasonal community indices at several sites of Gogunsan Islands, the west coast of Korea

. Spring Summer Autumn Winter
Site T DI o DI o DI T DI Reference
Sinsido 1 1.35 0.30 1.15 0.40 2.01 0.09 1.27 0.28
Sinsido 2 0.66 0.42 1.18 0.36 1.84 0.21 0.78 0.37
Sinsido 3 1.11 0.31 1.00 0.50 1.52 0.22 0.75 0.38
Munyeodo 1.28 0.23 1.16 0.37 1.53 0.30 1.06 0.41 This study
Seonyudo 0.97 0.39 1.64 0.25 1.57 0.21 0.58 0.58
Jangjado 1.56 0.18 1.52 0.33 2.12 0.12 1.02 0.38
Mean 1.16 0.30 1.27 0.37 1.76 0.19 0.91 0.40
Lee et al.
Tean 1.96 0.60 1.43 0.81 1.90 0.57 1.80 0.62 (2007)
H', Diversity index; DI, Dominance index
A Tangjado | &) B Stress : 0
# E Group 1
Sinsido 1 N GTOllp 2
Munyeodo
Seonyudo =
C) Singiclo 2
Sinsido 3 | 2 .
Q sinsido
'-g Sinsido 3 * ll )
Sinsido 2 | — O ety
L]
Munyeod
; } } 1  Sinsido 4
0 20 40 60 80 100
Bray-Curtis Similarity (%)

Figure 6. Joint plots of species association analyses obtained by cluster (A) non-metric multidimensional scaling
(MDS) ordination (B) analyses, using a data set of the biomass during the study period at Gogunsan

Islands, Korea



A PEA 9F DRUEE A9 A2y % FYTE 163
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HE= 2] 80F(Lee et al., 2007)Ht} FASHA WA LE
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