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A Study on Long-term Monitoring of Seaweed Flora and Community
Structure at Hakampo, Western Coast of Korea

Jin Suk Heo, Su Jin Han, Han Gil Choi* and Ki Wan Nam!

Faculty of Biological Science and Institute for Basic Science, Wonkwang University, Tksan 54538, Korea
'Department of Marine Biology, Pukyong National University, Busan 48513, Korea

Macroalgal community structure was seasonally examined at Hakampo (Taean) in western coast of Korea from Feb-
ruary 2007 to October 2010. Also, the effects of “Hebei Spirit” oil spill on the seaweed community structure were
evaluated. A total of 101 macroalgal species were identified, comprising 12 green, 18 brown and 71 red algae. Species
richness ranged 58—65 species with maximal in 2008 and minimal in 2009. Seaweed biomass ranged 75.81-102.06
g dry wt./m? (mean, 88.78 g/m?) with maximal in 2008 and minimal in 2010. Vertical distribution from the high to
low intertidal zone was Neorhodomela aculeata and Polyopes affinis; Corallina pilulifera and Chondrus ocellatus;
Sargassum thunbergii and Ulva australis. Coarsely—branched seaweeds comprised the highest proportion of biomass
(37.17 g/m?, or 41.86% of the total biomass) and ecological state group I (ESG I) seaweed biomass was between
81.67-85.44%. Also, ephemeral macroalgae including Ulva species sharply increased in species number and biomass
within 1-2 year from the “Hebei Sprit” oil spill in the mid and low intertidal zone. Hakampo rocky shore is still good
condition as evaluated based on macroalgal species number, biomass, and composition in functional form and ESG
I seaweeds.
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Fig. 1. Location of the oil spill site and Hakampo (Taean) in western coast of Korea.
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Table 1. Seasonal variations in the number of macroalgal species occurred at Hakampo, western coast of Korea from February 2007 to
October 2010

2007 2008 2009 2010
Feb. May Aug. Oct. Total Feb. May Aug. Oct. Total Feb May Aug. Oct. Total Feb. May Aug. Oct. Total
Green 5 3 5 4 8 3 4 4 7 8 5 3 6 5 8 3 3 3 3 6
Brown 5 3 4 4 10 2 5 8 5 N 3 4 8 4 10 4 7 4 4 12
Red 26 25 29 31 42 26 29 29 25 46 28 24 28 26 40 23 24 25 25 46
Total 36 31 38 39 60 31 38 41 37 65 36 31 42 35 58 30 34 32 32 64

Taxon

WEF EVE2 101552 12,22 18, T2 71H)0190m,  ZF(5.67-11.82 g)oll v]8] &9kon], B HEF T277}
AU TR F(70.30%)7F 2 )L ZRF(17.82%)9F =2 71.21 g2 AL 527(9.00 )2t Z27(8.56 2)2] <A E
F(11.88%)2] oA gtk A=’ Sl 27 2HT4= 58-6550 HAATh 53], 527 AERRS fRARLZE A 29120074
E 2009 of) 2| 4G F-7ARL 291 2008 of] H T STt A 9] 6.04 gol| A 2008 elli= oF 28f o4+ F71t 13.11 g2 1
T AEE 2@ 28(A2)0l S8Fol 2, SE(w) A(peak)E ¥l F HXIZQI A4S HYrhFig. 3). 47294
o 63, 8L (o180l 59, 108(7H2)0ll 65802 A 7HSol o] % F&F XTI} 2P 0] AETF 7442(2007'd)%F
Z|h R L A-Zoll= 2|4tk Table 1). 2k L&Ak g aro] AEEF 7442009, 20106)= F220] A
FRARL (20079 WA SO B2 F SAETSE HY, B o UskA S E Qlck(Fig. 3).
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Fig. 2. Results of cluster analysis performed on Bray Curtis Simi- Fig. 4. Vertical distribution of dominant seaweeds in average bio-
larity using presence/absence date of occurred at Hakampo,western mass (g dry wt./m?) at Hakampo, western coast of Korea during

coast of Korea during the study period. the study period.
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Table 2. Vertical distribution of dominant species (> 7.00 g in biomass) based on annually-averaged biomass (g dry wt./m?) at Hakampo,

western coast of Korea from February 2007 to October 2010

Tidal level 2007 2008 2009 2010
High Polyopes affinis (16.01) P, affinis (15.66) P, affinis (10.75) N. aculeata (14.38)
Gelidium amansii (15.37) N. aculeata (8.48) N.aculeata (10.48) Other species (13.75)
Other species (21.38) Other species (18.13) Hypnea charoides (7.50)
Other species (14.75)
Total 52.76 42.27 4347 28.13
Mid Corallina pilulifera (81.42) C. pilulifera (80.74) C. pilulifera (33.59) C. pilulifera (49.51)
Chondrus ocellatus (7.25) C. ocellatus (9.86) C. ocellatus (15.75) C. ocellatus (13.35)
Other species (21.82) Other species (18.47) C. officinalis (11.60) Other species (14.06)
Ulva australis (9.09)
Other species (17.87)
Total 110.50 109.08 87.90 76.92
Low Corallina pilulifera (37.37) C. ocellatus (47.10) C. pilulifera (39.69) C. pilulifera (40.29)
Sargassum thunbergii (26.89)  C. pilulifera (40.96) C. ocellatus (34.29) C. ocellatus (32.14)
Ulva australis (18.12) U. australis (34.79) S. thunbergii (26.81) U. linza (10.64)
Other species (8.68) S. thunbergii (10.77) U. australis (18.97) S.thunbergii (8.78)
Pyropia tenera (7.87) S. latiuscula (8.97) P, tenera (7.20)
Other species (13.35) Saccharina japonica (7.27) Other species (23.35)
Other species (10.05)
Total 91.07 154.84 146.04 122.39
ESITNg (Table 2).
QA7) SlzRo] 2908 BE AU dy wm)e  J15H L MY NEj0E
Z20] (9610 g)9F 319(128.59 el A zsoet L
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Table 3. Annual variations in the number of species and biomass (g dry wt./m?) of each functional (F) form seaweed and ecological state
group occurred at Hakampo, western coast of Korea during the study period

Functional Biomass (g dry wt./m?) Species number
form 2007 2008 2009 2010 2007 2008 2009 2010
ESGI
CB 31.08 41.51 4415 31.92 27 32 25 31
TL 0.00 0.27 2.88 2.14 3 4 4 3
JC 40.16 41.57 30.42 30.15 4 5 4 3
C 0.61 0.00 0.24 0.57 5 4 5 5
ESG Il
S 10.59 18.07 13.79 10.92 13 14 13 15
F 2.33 0.64 1.00 0.11 8 6 7 7
Total 84.78 102.06 92.47 75.81 60 65 58 64

S, Sheet form; F, Filamentous; C, Crustose form; CB, Coarsely Branched form; TL, Thick Leathery form; JC, Jointed Calcareous form.
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Table 4. Annual seaweed community indices based on seaweed
biomass at Hakampo, western coast of Korea during the study pe-

riod

Community index 2007 2008 2009 2010
Dominance index (DI) 0.57 0.58 0.46 0.59
Richness index (R) 1328 1383 1258 14.54
Evenness index (J') 0.50 0.51 0.59 0.53
Diversity index (H') 2.04 2.09 2.39 2.19

BA w0l A 54%(Yoo and Kim, 2003b), 2006 of| 46%(Yoo
et al., 2009)0] Za5191TL, 2 A7) A 2] 2007-20101747]
60%, 65, 58, 6450 2 |97THE o| S 2= &5 247 A
Al gistol vl e op4h melch
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A B 7|5 E AL AETFo] HWE tiaEFo| Tt A Aol A
225 A|%ol= 93d(Hwang et al., 1996), 2]3H(Oh and Lee,
1998), Zxx|(Lee et al., 2007), T4 =(Heo et al., 2011)°]| 4], 1
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and Kim, 2003b), 2 A2 Q1 sfetazof| 4 9] gl 257 AYEF
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O}, o] & 7|24 gl 7HAsH A ®rHYoo and Kim,
2003a; 2003b). 3}, R|Fo]e} B5E7AE]7F 19934 o1
7HA] hefarol A £4% A 082 71 FE AT, 2 Ao A W
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