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Pu AFEE AT ATLURE A% FAF 9FS A0S WgH
3 gloA] AF clgte] WREY WANTE HEF SRR Fac HEE
o 7hw oy

Az AP QAP A g B v ohP e, A4
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& FARH 849 9
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B AFE AFEEAAE A 4] 9 AT, NEAF),
AR CER), FE(H5) S Zstt] 4 5met 4 10mellA 2011 69 el A
2012 2€7kA AFER A4 92 A AT (Fig. 1), |2 A=
TSI (SCUBA)E  3te] ZAFaH Y] 4 Smet 10molA FFHIT
(50x50cm) & o]-&ate] WU Eetes e /e AMYstd o, A&
qxFe AFdM 5~10% E=Td-srgdor w3 F AR
TRkt E i 2 sAST. 2d8F 2 A e+ Lee and Kang(2002) 9]
THRAAE msth. AEFS "SR $ES Ao oEdE AAT +
105Coll A 48A13F &<t ghds] A=A ZATH(H I <F, 2006). £33 A=A
NBE AAAEE o83l 0.1g 574 ATHS 43301, ol & &9
AA G (g-dry/m) o2 FAslSliTh
379 $HE TS Y3t Fan AXE 2HEFY IR HIE
Ay = Ad wixe AlEHgo w7 A XSS tH( Mueller—Dombois  and

Ellenberg, 1974).

s dAMete AEEE 79 Wed "Eys Aol e C/P#H
(Segawa, 1956), R/P#t(Feldmann, 1937) ¥ (R+C)/P #(Cheney, 1977)%
ol &3t om, 7 7T +AS FAFY AFIH, FTx, F
4 &s Sol wEl 9343 (Sheet), AHFE(Filamentous), &7
(Coarsley branched), U523 (Thick leathery), F+8d45%d (Joint
calcareous), 2438 (Crustose)?] 671 IFo=2 i3 (Littler and

Littler, 1984).
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AT R AL ] e fste] AE EdTH A
0]-8-3}9], Shannon? YWYE=A4(Diversity index, H)E T
and Weaver, 1963). =t A sz T2 E Fst7] 918+, 3
Z5l AEFS  wgoe®, Bray—Curtis  folk
PRIMER(Plymouth Routines Multivariate Ecological Research) version
6.02 o] 83}, Cluster #2413 MDS(Multidimentional scaling) 48 4
gatlon, FAIE A & ZF 159 o Ak= SIMPROF (Similarity
profile) testE AAIete], 74t tH(Clarke and Warwick, 2001).

Hamduk

Figure 1. Map of the 4 sampling sites in Jeju island

Table 1. Longitude and Latitude of sites in Jeju island

Direction Study Site Longitude and Latitude
East Hacheon N33°20064" E126°50'761"
West Aewol N33°28°075" E126°19234"
South Saeseom N33°14'351" E126°33°480"
North Hamduk N33°33'137" E126°39'682"
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Figure 2. Variation of water temperature and salinity in Jeju island

during ten years
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Figure 3. Composition ratio(%) of algal taxon investigated at sites in

Jeju 1sland



2 ATl AT 23 FoET HxRAEQ ZAdgutt D (Cladophora
wrightiana), ZZ21%&<% Zel(Ecklonia cava), $Z2E<1 Fapizlits
(Alatocladia  modesta),  S\->AE(Amphiroa  anceps),  iLE|vjt] A%
(Amphiroa  beauvoisii), =P AY(Amphiroa foliacea), BlEAtEZ
(Corallina ~ confusa), A& D (Corallina  officinalis), A AL=S
(Marginisporium  crassissimum), ‘&3 (Synarthrophyton cystocarpe—
dium), AFH AL (Peyssonnelia  caulifera), 2792 Grateloupia
angusta) A&l (Plocamium telfairiae) 2 % 13F(HXAE 15, 224 E
1F)o® Uegon, os 5 EE AN AT 3%
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2505 5t (Appendix).
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Figure 4. Seasonal variation in number of marine algal species and

floristic composition at 4 sampling site in Jeju Island
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ofw sfHqe] Aol dd F& ) el TIEAE HEE HHoR
Segawa (1956)% C/P#k<, Feldman(1937)2 R/P#2, Cheney(1977)+
(R+C)/PoLE Attt sl x=7o] A% 549 7|&o g ol&¥= /P,
R/P 8 (R+C)/P #te #4& 33 Aok Table.2s} Atk 71 nyso=
AHEEE (R+CO)/P 3 2.0~8.0(F+ 4.5)5 HeHloH, 313 Fedr s
A RS, Ao e U 2, oA Ao AR &

gzl Hjsto], wxFol T270 w2 2dew g

Table 2. Comparisons of flora charcteristics ratio and no. of species
investigated at 4 sampling sites in Jeju island((HC, Hacheon; AW,
Aewol; SS, Saeseom; HD, Hamduk; MS, Munseom)

. Assessment of No. of
Site C/P  R/P (R+C)/P . Reference
/ S 2 (R+C)/P species
HC 0.7 3.7 4.4 Mixed 38
AW 1.5 6.5 8.0 Tropical 36
This study
SS 0.3 1.7 2.0 Temperate 27
HD 0.5 3.0 3.5 Mixed 27
AW 0.5 1.9 2.4 Temperate 78
Park et al. (1994)
HC 0.2 1.4 1.6 Cold 75
AW 2.0 4.8 6.8 Tropical 39 NEFRDI(2008)
HD 0.5 2.3 2.8 Temperate 99 Lee et al. (1998)
MS 0.4 1.5 2.0 Temperate 46 Ko et al. (2008)
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Figure 5. Seasonal variation of seaweed biomass of dominant species at

4 sampling sites in Jeju island



Table 3. Vertical distribution of dominant algae based on importance

value(IV>5.0) at several sampling site in Jeju island

Site/Dept
{ID P 5m 10m
Ecklonia cava (30.4) Ecklonia cava (30.8)
%ngzfzsponum crassissimum Grateloupia angusta (26.8)
Hacheon oy, ratiing officinalis (11.3) Marginisporium crassissimum (11.4)
Grateloupia angusta (10.2) Sargassum macrocarpum (7.6)
Corallina officinalis (5.4)
Lithophyllum okamurae (14.8) Marginisporium crassissimum (34.2)
Amphiroa beauvoisii (14.3) Codium coactum (12.9)
Aewol Corallina officinalis (13.2) Amphiroa zonata (9.7)
Corallina officinalis (7.2)
Amphiroa beauvoisii (6.4)
Amphiroa foliacea (6.2)
Ecklonia cava (47.4) Ecklonia cava (37.9)
?gzrngzsponum crassissimum Amphiroa anceps (22.2)
Saeseom Corallina officinalis (11.3) Peyssonnelia caulifera (7.5)
Amphiroa anceps (7.1) Corallina officinalis (6.0)
Marginisporium crassissimum (6.0)
Sargassum macrocarpum (5.0)
Corallina officinalis (21.6) Ecklonia cava (24.8)
Corallina pilulifera (20.0) Marginisporium crassissimum (16.6)
Hamduk Marginisporium crassissimum Corallina officinalis (8.7)

(14.9)

Amphiroa anceps (8.0)
Grateloupia angusta (6.7)




ZF AAH FAFEEA (cluster analysis)¥ MDS(multidimensional scal—
A

=
ing)e XA} FAIE 50% FoA 19 aEFI 179 HHow

T2 A (Figure 6). 8-, &4, Aide] &4 HFlon, ofdates gdstl
225 QHSIMPROF test, P<0.05).

B0+
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Figure 6. Result of multidimensional scaling and cluster analysis
based on Bray—curtis similarlity of biomass of seaweed(HC, Hacheon;
AW, Aewol; SS, Saeseom; HD, Hamduk). The red lines indicate no
significant difference among the study sites(SIMPROF test).
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o AAHoR HokSw, AFAF 47 A AEFe Y eFHE v &

AR (30.4%), AT L (28.6%), THFAE (14.3%), A8 3 g4
ol Z47110.7%), 2143 (5.4%) 0 A= el on, AHAER tE 78T
H 3 E YERATH(Table 4).

Table 4. Composition ration(%) of macroalgal functional group

investigated at Jeju island

Functional form Hacheon Aewol Saeseom Hamduk Mean
Thick leathery 15.8 5.6 22.2 22.2 16.4
ESG I Jointed calcareous 31.6 30.6 40.7 40.7 35.9
Crustose 7.9 8.3 7.4 7.4 7.6
Sheet 10.5 13.9 0.0 3.7 7.0
ESG II Coarsely branched 21.1 30.6 22.2 14.8 22.2
Filamentous 13.2 11.1 7.4 11.1 10.7




A& FUSEASF(H) e
1.21~1.66(Ht 1.43) 0.2 FA HAHS, FA HAze vepdleo, 4

o A#NE B9} (Fig.
7).

== Hacheon Aewol =—de=Szeseom  =e=—Hamduk
250

200

150 -+

100

050 -+

0.00 T T T

Spring Summer Autumn Winter
Figure 7. Seasonal species diversity(H') of 4 sampling sites in Jeju

island

Table 5. Evaluation of community stability and environmental condition

according to diversity(H') and dominance(DI) indices(Park et al., 2006)

et DI Interspecific Community Environmental
competition Stability condition
0.00~1.00 0.90~1.00 no extream stable very bad
1.00~2.00 0.70~0.90 weak unstable bad
2.00~3.00 0.50~0.70 normal normal normal
3.00~4.00 0.25~0.50 high stable good
>4.00 <0.25 very high very stable very good
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ABSTRACT

Community structure and vertical distribution of benthic marine
algae were investigated at subtidal of 4 stations(Hacheon, Aewol,
Saeseom, Hamduk) along the Jeju coast from June 2011 to February
2012.

56 algal species were identified including 7 green, 12 brown and 37
red. Among them 13 species appeared year round at 4 stations. The
(R+C)/P value reflecting flora characteristics were 4.4 at Hacheon
meaning mixed flora characteristics, 8.0 at Aewol meaning tropical
flora characteristics, 2.0 at Saeseom meaning temperate flora
characteristics and 3.5 at Hamduk  meaning mixed flora
characteristics.

Throught the year, the mean biomass in dry weight were 185.5~
766.2 g/m’. Maximum value of mean biomass was recorded at
Hacheon, and minimun value of mean biomass was observed at
Aewol. The seasonal variation of biomass of Hacheon, Hamduk and
Saeseom was affected by biomass of FEcklonia cava mainly. On the
other hand, main factor of seasonal variation at Aewol was
Marginisporium crassissimum.

The vertical distribution is based on importance value(>5.0) and it

recorded the highest value mostly with E. cava from bm to 10m depth at 3



stations. However, Aewol recorded the highest value with
Lithophyllum okamurae in 5m depth and M. crassissimum in 10m
depth.

According to Multidimensional scaling and cluster analysis based on
biomass, 4 station along Jeju island, there are 1 group and 1 station.
Hacheon, Saeseom and Hamduk consist one group and Aewol, showed
difference from other 3 stations, is one station.

The value of diversity index(H') were 1.23~1.74. It indicates that
stability of seaweed community of Jeju island was unstable and

environmental condition was bad.
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Appendix. Marine algal lists and biomass (g dry Wt/l’l’lz), functional (F)marine species at 4 sampling sites in

Jeju island(Sp, Spring; Su, Summer; Au, Autumn; Wi, Winter)

Hacheon Aewol Saeseom Hamduk
Species F
Sp Su Au Wi Sp Su Au Wi Sp Su Au Wi Sp Su Au Wi
Chlorophyta
Cladophora japonica F 1.6
Cladophora meridionalis F 0.5 0.3 + + 2.0 +
Cladophora wrightiana F + 0.3 + 3.1 + + 9.3 4.6 + 1.9 + 19.5 +
Cladophoropsis javanica F + 0.5 2.7
Codium arabicum CB + + 0.5 0.4
Codium coactum CB + 116.0
Codium contractum CB + + +
Phaeophyta

Dictyopteris divaricata CB 2.8
Dictyopteris prolifera CB + 5.7
Dictyota coriacea S 1.0 33.2 + +
Padina crassa TL 2.3
Zonaria diesingiana CB 0.1
Colpomenia peregrina CB +
Colpomenia sinuosa CB + + 0.6
Ecklonia cava TL  237.6 9845 1,359 1,018 + 7.0 538.9 505.1 216.6 226.7 375.6 460.4 188.8 182.4
Ecklonia kurome TL 224.7




Appendix(continued)

Hacheon Aewol Saeseom Hamduk
Species F
Sp Su Au Wi Sp Su Au Wi Sp Su Au Wi Sp Su Au Wi
Undaria pinnatifida TL 160.0 1.4 0.4 51.1 +
ia[gassummamca[p” TL 147.6  285.5 14.4 2.0 825  + 1405 7.2 +
Sargassum siliquastrum TL + + + +
Rhodophyta
Alatocladia modesta JC 115.6 22.1 4.6 6.6 21.3 + 6.9 84.8 3.0 102.2 24.0
Amphiroa anceps JC 376 31.4 57.0 76.3 3.5 86.2 81.5 123.0 104.8 43.4 292.5 38.0 10.8
Amphiroa beauvoisii JC 16.0 20.3 + 66.8 68.4 11.4 0.0 14.6 10.6 19.0 45.4 58.3 23.0
Amphiroadilatata JC 0.8
Amphiroa ephedrae JC 1.1 +
Amphiroa foliacea JC 4.8 3.1 24.2 64.4 1.1 25.1 + 6.4 1.6
Amphiroa misakiensis JC 20.3
Amphiroa pusilla JC 8.1 + 143.8
Amphiroa zonata JC 50.1
Corallina confusa JC 21.9 25.1 13.7 2.1 7.0 3.0 42.9
Corallina ellongata JC 47.6 0.0 63.5
Corallina officinalis JC 38.0 18.4 88.6 73.0 + 36.3 109.1 26.4 35.6 27.2 53.7 18.5 405.3 112.7 331.2 50.8
Corallina pilulifera JC 231.5
Lithophyllum okamurae C 0.0 + + +
Marginisporium aberans JC 157.2 11.2 8.8




Appendix(continued)

Species P Hacheon ' Aewol Saeseom Hamduk
Sp Su Au Wi Sp Su Au Wi Sp Su Au Wi Sp Su Au Wi

Marginisporium crassissimum JC 6.6 320 276 48.3 11.9 247 178 132 27.1 20.0 98.3 2.1 385 271 159 15.5
Synarthrophyton -
eystocarpedium C 4.1 + 0.6 2.2 20.0 + + + 6.8 14.2 15.6 + +
Galaxaura falcata JC 2.2 2.0 + 3.1 1.2 2.2 +
Ceramium flaccidum F + +
Herpochondria elegans S +
Martensia albidad S +
Martensia elegans S + +
Heterosiphonia pulchra F +
Acanthopeltis longiramulosa TL 15.6 1.4 1.6
Callophyllis adhaerens CB 1.4 0.2
Kallophyllis crassiuscula CB 2.2 +
Peyssonnelia caulifera C 8.0 + + 17.3 0.7 +
Portieria japonicus CB 1.0
Meristotheca papulosa CB
Gracilaria textoril CB +
Grateloupia angusta TL 101 115 98.3 48.9 2.3 3.8 + 8.0 8.1 3.5 23.6 84.9 13.9
Grateloupia elliptica CB +
Plocamium telfairiae CB 23.2 0.1 20.4 0.4 0.1 + 11.5 + +
Plocamium uncinatum CB +
Gloiocladia spinulosa CB 0.2
Champia compressa S 0.5 +
Champia parvula S 0.8 3.5

28 —
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