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Seasonal Variation in the Marine Algal Flora and
Community Structure along the Tongyeong Coast, Korea
Mi Seon Park, Hyun Il Yoo, Jin Suk Heo, Young Dae Kim and Han Gil Choi'*

East Sea Fisheries Research Institute, NFRDI, Kangneung 210-860, Korea
'Faculty of Biological Science, Wonkwang University, Iksan, Jeonbuk 570-749, Korea

Marine algal flora and community structure were examined at four sites at Tongyeong, Korea, from February to
December 2009. Eighty-two algal species were identified, including 10 green, 25 brown, and 47 red algae. During the
study period, the number of species was highest at the Dukpo (61 species) site followed by the Gajodo (60 species),
Yepo (58 species), and Chilchundo (53 species) sites. Seaweed biomass ranged from 578.11 to 678.26 g, with the
maximum and minimum at Chilchundo and Yepo, respectively. Dominant species in term of biomass were Sargas-
sum thunbergii at Yepo, Dukpo, and Gajodo and Gelidium amansii at Chilchundo. The vertical distribution from the
high to low intertidal zone was Sargassum thunbergii and Chondria crassicaulis; Sargassum thunbergii and Ulva linza;
Ulva pertusa, Sargassum fulvellum, and Gelidium amansii. Two groups clearly segregated in a cluster analysis, a
Yepo/Dukpo group (group A) and a Gajodo/Chilchundo (B), indicating relatively strong differences in similarity. The
seaweed community structure of group A was characterized by higher biomass and higher species richness of brown
algae than were observed in group B. Additionally, the biomass ratio and the species richness of green algae was
lower in group A. These differences in seaweed community structure may have been resulted from the effects of cold

effluents.
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Table 1. The number of seaweed species collected at the four study sites in Tongyeong in south-eastern coastal water of Korea. (Wi,

winter; Sp, spring; Su, summer; Au, autumn; To, total)

Yepo Dukpo

Gajodo Chilchundo

Species

Wi Sp Su Au To Wi Sp Su Au

To Wi Sp Su Au To Wi Sp Su Au To

Chlorophyta 4 3 4 4 6 4 5 5 6
Phaeophyta 1 9 8 10 18 11 10 8 6

Rhodophyta 27 21 19 20 34 22 19 20 19

8 8 3 4 6 8 1 2 6 2 6
21 1 12 8 10 20 9 8 3 4 1
32 19 21 18 19 32 22 16 18 21 36

Total 42 33 31 34 58 37 34 33 31 61 38 3 30 35 60 32 26 27 27 53
B 1290744 A2 4 W A AYSHAckFig. 1.

E 128° 31"

N 34° 57°

Fig. 1. The location of study sites in Tongyeong, Korea. (St. 1,
Yepo; St. 2, Dukpo; St. 3, Gajodo; St. 4, Chilchundo).
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Table 2. Results of SIMPER analysis showing the contribution (%) of each species for dissimilarity between Group A (Yepo, Duk-

po) and B (Gajodo, Chilchundo)

Mean abundance (g wet wt./m?)

Species Group A Group B Contribution (%) Cumulative contribution (%)
Group A and B: average dissimilarity = 47.57

Gelidium amansii 3.68 9.49 6.07 6.07
Ishige okamurae 5.78 0.84 5.04 11.11
Sargassum thunbergii 16.81 12.23 4.59 15.69
Sargassum tortile 4.27 0.00 433 20.02
Chondria crassicaulis 2.74 5.70 4.33 24.35
Prionitis divaricata 0.00 417 4.27 28.62
Desmarestia tabacoides 4.77 0.85 4.01 32.62
Grateloupia elliptica 0.53 4.01 3.90 36.53
Ulva pertusa 5.67 8.98 3.40 39.92
Colpomenia sinuosa 3.84 0.86 3.00 4293
Undaria pinnatifida 0.00 2.77 2.70 45.62
Ishige foliacea 5.23 2.67 2.62 48.24
Chonarus ocellatus 0.09 2.55 2.48 50.72
Sargassum horneri 2.44 3.96 2.45 53.17
Codlium fragile 1.35 2.34 227 55.44
Sargassum piluliferum 0.56 2.62 2.1 57.54
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B Chonaria crassicaulis B Gracilaria textorii O Ulva pertusa _ _

g B Gelidium amansii O Sargassum thunbergii OOther species (10.34%), Z_‘—}Z\‘%— 185:(31.03%), %}‘_ 345(58.02%) 0. 3=
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Yepo Dukpo Gajodo Chilchundo

Fig. 2. Seaweed biomass (g wet wt/m?) of dominant species
on the intertidal rocky shores of Tongyeong, Korea during the
study period (from Feb. to Dec. 2009).
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Table 3. Vertical distribution of dominant seaweeds based on importance value (IV>10) at the four study sites in Tongyeong, Korea

Intertidal zone

Site

High Middle Low
Sargassum thunbergii (72.97) Sargassum thunbergii (25.06) Ulva pertusa (14.06)
Yepo Ishige foliacea (19.47) Gracilaria textorii (13.70)
Ishige okamurae (19.40) Ishige okamurae (12.36)
Sargassum thunbergii (42.96) Sargassum thunbergii (30.53) Sargassum fulvellum (23.60)
Dukpo Ishige foliacea (14.20) Desmarestia tabacoides (16.41)
Chondracanthus intermedia (10.93) Ulva pertusa (11.13)
Gracilaria textorii (11.11)
Chondria crassicaulis (17.34) Ulva linza (19.26) Ulva pertusa (16.51)
Ulva pertusa (17.28) Chondria crassicaulis (15.81) Gelidium amansii (10.20)
Gajodo Porphyra yezoensis (13.85) Sargassum thunbergii (14.15)
Caulacanthus okamurae (12.67)
Sargassum thunbergii (11.18)
Sargassum thunbergii (43.94) Sargassum thunbergii (30.46) Gelidium amansii (29.94)
Chilchundo Ralfsia verrucosa (17.12) Ulva pertusa (16.72) Ulva pertusa (19.74)

Caulacanthus okamurae (11.87)
Gelidium amansii (10.51)

Gelidium amansii (12.43)

Gracilaria textorii (17.33)

Table 4. Various community indices and distributional patterns of seaweeds at the four study sites in Tongyeong, Korea

Community indices Yepo Dukpo Gajodo Chilchundo
Dominance index (D) 0.61 0.50 0.37 0.55
Richness index (R) 8.96 9.31 9.20 7.98
Evenness index (J') 0.50 0.54 0.65 0.53
Diversity index (H') 2.02 2.20 2.68 2.09
Chlorophyta / Phaeophyta (C/P) 0.33 0.38 0.40 0.55
Rhodophyta / Phaeophyta (R/P) 1.89 1.52 1.60 3.27
R+C)/P 2.22 1.90 2.00 3.82
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Fig. 3. Results of cluster analysis performed based on Bray-
Curtis similarity of square root transformed seaweed floras and
biomass. The dotted lines indicate no significant difference
between the two study sites at each group (SIMPROF test).
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t}. Choi (2008a)+= 'dalf ghefsl =5 247 H 5 oA &
o C/P 0.74, R/P 1.91, (R+C)/P 2.64= R/P 7} A 2|3t C/P 3t
I+ (R+C)/P Zro] 2 AG-AT R} =90, Oh et al. (2002)%=
sf'ehel 1071 ol A (R+CYP gho] Bt 4.8% K alsto] & ¢
AR} 2ol 5 UrEtWTh. o|9f 2 Aib= o]l FAR o]
H A ghtjsfo] 549 7|20 2 &8 7Hedt 427 SHF
F7h o A ET Ee7] WiE o & wekEh

Fa=A
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2 A4 2RO PAREE B, ARl = Aol
W77 B AA o], SRl = A Zol, Waet Slutey
7 22 al shtol A= e dat, 7A@ ©ApRke]
wagick. Al S fe] 2918 FAREE Tz, of
7157 ) - At 7(Ulva spp.), X150, 71927}
AR, ARG - P2, vY, AFol, 7R (St
)2 el o (Kwak and Huh, 2009), 22512] 197] Fel
LAl M= Aol A ol 7| 7R E 2R oE, SRelA A
olo} s}, BHEOIA L AR TEALEE, Sfot 1ol 7k 44 &
5 Hof o] sfoofA o] dutEo g 7|55l ck(Song et al,
2011). £ 72k FF AR M) 29HR $Yal= B
o] thE olf= AL AZIAIE)7E & ket th= AL, Hafofl A
APER 52, G, BT 5 TABH o] o2y gral
710 & ghhgct,

Sxfe FAGS g 2 9IS e s ol
Al =270 el Sk Ao® AR Sl=tl(Diez et
al., 1999; Wells et al., 2007; Choi, 2008b; Yoo et al., 2009), =
A9 HxFo| WEFS A E(37.51 g)9} YE(41.44 g)o]A
A YEFE] 6.49-6.60%F A8t l=tl Bt 7hx=9F A
AR AL S50 AEapo] 2249658 g7t 101.03 g0 & A
A AHEF 14.90-15.97%F AHA[8H3itt. o|¢f vt 2R
O] AEFFL o329} Bl 3E o A Z+2}F 420.02 g(72.65%)7} 494.91
2(78.64%) 0.2 712 =(221.72 g, 36.66%)2} 2 X =(228.11 g,
33.63%)°l vl AA| A=l thet Hl&o] F v o] 4 &Stk
FBIFAFA FGUATIA B e] 28 Fo] 13
2.10-3.18C ¥om EA0)= HAlg o g 3l o= ook u}
o} EbE] = A o 2 oA ¢] o m(KIOS, 2010), Kim (2011)-&
BT Q1] 420] T2 X\ So] ]3] Yrkar shelaheict. B
Aol A AR 2 Ame gIANE FUTE A7)0l St
Yol o7k 2 Hsh 915 HH(Kim, 2011; KOIS, 2010),
2 AFA A 9] of| 2o} Y= -9} 1Bk WEo] P
& e ol ZFET whebA, o Eoh PN BERY &
A &I AEwol theE Axlol Hlsf 28f ol =2 A Y
o LNGAIAP A1 o] ul4=0h alo] gl A 0.2 Thehs| 4t
ofofl thgt F7HAQl AL7E =3 e ofok & e o] Qi

A2 o ® FY LNG A7 2] o] Wulj4= QI sf 9ol %]
o 47) 2AYR 2T THTRE RS ATk SjRRe
BRI FAFS BRG] v gl o3 24 1FoR P
B0}, syt Byl that A ATeL L3t Gope
ol theh eHEAtR7E A4 s o] EdEre wRatd A=Y
H|&o| A o] Zpo] 7} Wrfz QI ARIAE &t 4= gl
ShAR ShLbe] g0 R T oo} BTt Yule] 3L
W= 2| o] 9]2]8}7] wiioll LNGAY 47| 2| o] Wuj=7} s 257
4 Wato] AP A TS 1S A0 oAbHct. njet
FF A% BUE Y} sAeo|el 7} F 2 Hojof Yk
Ho| 7b5e Aolet petct.
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