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Benthic Algal Flora in a Man-made Artificial Beach in
the Hwawon Resort Complex, Southwestern Coast of Korea
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Abstract - Qualitative and quantitative algal survey was conducted from March 2010 to December
2010 on a man-made artificial beach in the Hwawon Resort Complex in order to understand sea-
sonal changes of algal flora. The seasonal change of algal vegetation was compared with intact
natural habitat near from the experimental sites. Total 15 algal species were found at the artificial
beach; 8 Chlorophyta, 3 Phaeophyta and 4 Rhodophyta. And 38 algal species were found at the
natural habitat; 7 Chlorophyta, 9 Phaeophyta and 22 Rhodophyta. Dominant algal species at the
artificial beach were Ulva compressa, U. intestinalis, U. prolifera, U. pertusa in winter and Urospora
penicilliformis, U. intestinalis, U. compress in summer. In natural habitat, dominant algal species
were U. pertusa, U. compressa in winter and Sargassum thunbergii, | shige okamurae in summer.
(R+C)/P explaining spatial distribution of seaweeds was 3.7~ 4.0 (war m-temperature) in the arti-
ficial beach and 2.6~ 3.4 (polar-temperate) in the natural habitat, respectively. The flora of arti-
ficial beach could be classified into the filamentous form (64.4%), the sheet form (21.9%), and the
coar sely branched form (13.7%). There was significant difference from the two habitats represent-
ing dominant species, distributions and ratio of functional-form groups.
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Fig. 1. A map showing sampling sites in the Hwawon Resort Com-
plex, Haenam in the southwestern coast of Korea. A: artifi-
cial beach. N: natural habitat. FG: floodgate. SB: submerg-
ed breskwater.
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Table 1. A list of marine algae investigated in the 6 stations of Haenam in the southwestern coast of Korea

Season Spring (March) Summer (June) Autumn (September) Winter (December)
Station A N A N A N A N
Species 1231 2 312 312 312312 312 31 2 3
Chlorophyta
Ulothrix flacca + + + 4+ + + + + + + 4+ o+ +
Capsosiphon fulvescens + + + + + + + + o+ +
Enteromorpha compressa + + + + + + + + + + + + + + + + + + + +
E. intestinalis + + + + + + 4+ + + + + + + + + 4+ + +
E. prolifera + + 4+ + + + + + + + o+ o+ + 4+
Ulva pertusa + + + + + + + + + + + + + + + + + + + + +
Urospora pencilliformis + + + + + +
Cladophora japonica + + + + + + 4+ + + +
Phaeophyta
Ectocarpus arctus + + + + + 4+ 4+ + + + + + + + + + + + + +
Ishige okamurae + + + + + + + + +
Leathesia difformis + + + + + + + + + + o+
Scytosiphon lomentaria + + + + + + + + + + 4+ +
Myel ophycus simplex + + + + + + +
Spohacelaria californica + + + + + + +
Dictyopteris divaricata + + + o+ + +
Pelvetia siliquosa + + + +
Sargassum thunbergii + + + + + + + + + + + +
Rhodophyta
Bangia atropurpurea + + + + + + + + 4+ 4+ T
Porphyra suborbicul ata + + + + 4+ +
P. yezoensis + + + 4+ +
Gelidium amansii + + + + + + + +
G. divaricatum + + + + +
Corallina officinalis + + + + + +
Hildenbrandtia dawsonii + + + + + + + + + + + +
C. pilulifera + + + + + + + + 4+ +
Carpopeltis affinis + + + + 4
Grateloupia divaricata + + +
Pachymeniopsis elliptica + + + + + 4+
Gloiopeltis complanata + + + + +
Gloiopeltis furcata + + + +
Caulacanthus okamurae + + + + + + + + + + + + + + + + + + + + 4+ + + +
Gracilaria verrucosa + + + + + + + + + + + +
Chondrus ocellatus + + + + + 4+ + + +
Gigartina tenella + + + + + + + + + +
Heterosiphonia japonica + + + + + + +
Chondria crassicaulis + + + + + + + + o+
Laurencia intermedia + + + + + +
Polysiphonia japonica + + + + + + + + + + +
Symphyocladia latiuscula + + + + + + + +
Chlorophyta 8 6 7 4 3 55 4 5 3 3 3 3 3 3 3 3 37 6 7 4 46
Phaeophyta 2 2 2 6 6 5 2 2 2 7 46 2 2 2 555 2 2 2 7 4 4
Rhodophyta 3 2 2218 14 2 2 2 18 7 13 2 2 2 12 11 10 2 2 2 17 12 13
Tota 13 10 11 31 17 24 9 8 9 28 14 22 7 7 7 20 19 18 11 10 11 28 20 23
A: artificial beach. N: natural habitat.
471 59E 137%0) 9.0, SH4 08, 48 eny 9 AP &
AakA ekt A AAAeA HzFe) TeHe
A% sl Al AAAe) AlsgEd FAuE FANE A 34.9% AHE71Y 30.8%, A4
Table 59} Ze}. 1F #fulollA] s zF2] 7L 7 20.8%, H543 52%, ALY 52% 3 A
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Table 2. Theimportant value (more than 5) of dominant species investigated in the 6 stations of Haenam in the southwestern coast of Korea

Season Spring (March) Summer (June) Autumn (September) Winter (December)

Station A N A N A N A N
Species 12312 31 2 312 31 2 31 2 312 3 1 2 3
Chlorophyta
Enteromor pha compressa 12 17 12 8 7 11 9 13 6 5 5 6 5 5 5 12 16 14 51 54
E. intestinalis 15 18 13 10 15 14 11 8 5 5 5 5 5 16 17 15 25 32
E. prolifera 19 13 13 15 13 10 7 8 5 21 24 25 41 23
Ulva pertusa 15 12 10 12 6 8 6 6 5 5 5 5 7 9 7 19 10 18 8 73 79
Urospora pencilliformis 79 75 81 96 98 98
Phaeophyta
Ishige okamurae 7 8 15 18 16 12 14 5 6
Leathesia difformis 5 5 5 6 7 6 7 5 5 6 5
Scytosiphon lomentaria 6 7 5 5 9 10 5 6 5 5 5 5
Myel ophycus simplex 5 5 7 6 8 5 5
Dictyopteris divaricata 5 6 5 6 6 6
Sargassum thunber gii 7 8 10 15 19 17 6 7 6 8 8 9
Rhodophyta
Gelidium amansii 6 7 10 12 6 6 5 5
Corallina officinalis 5 5 6 6 5 5
C. pilulifera 6 7 6 7 5 5 5 6 6 6
Carpopeltis affinis 5 6 5 5 6
Pachymeniopsis elliptica 5 5 5 5 5 5
Gloiopeltis furcata 6 7 5 6
Caulacanthus okamurae 6 5 6 6 5 6 55 5 6 6 6 55 5 6 6 6 5 5 5 5 5 5
Gracilaria verrucosa 5 5 5 5 5 7 8 5 5 5 6 7
Chondrus ocellatus 5 6 6 7 6 6 6 7 7
Gigartina tenella 5 5 6 6 6 7T 7 7 6 6
Chondria crassicaulis 7 6 8 6 7 5 5 6 5
Symphyocladia latiuscula 7 8 9 10 8 9 6 7

A: artificia beach. N: natura habitat.

Table 3. Biomass(g - dry wt. m™2) of dominant species investigated in the 6 stations of Haenam in the southwestern coast of Korea

Season Spring (March) Summer (June) Autumn (September) Winter (December)
Habitate A N A N A N A N
Species/ Station 1231 2 31 2 312 312 312 312 31 2 3
Enteromor pha compressa 29 32 38 21 19 23 16 19 13 16 18 21 16 14 17 36 31 34 47 45
Ulva pertusa 75 62 54 48 42 37 33 41 38 37 36 29 43 38 31 56 51 46 62 71 68
Urospora pencilliformis 212 198 226 353 394 337
Sargassum thunber gii 152 178 165 272 236 321 192 181 199 75 84 73

A: artificia beach. N: natural habitat.

Table4. The vertical distribution of algae in intertidal zone at artificial and natural habitates of Haenam in the southwestern coast of Korea

_ Vertical zone
Habitate / Season -
Upper Middle Lower
Spring (March) Ulothrix flacca Urospora pencilliformis Ulva pertusa
Artificial beach Summer (June) Urospora pencilliformis Enteromorpha intestinalis Ulva pertusa
Autumn (September) Enteromorpha compressa Scytosiphon lomentaria Ulva pertusa
Winter (December) Bangia atropurpurea Enteromorpha prolifera Ulva pertusa

Spring (March)
Summer (June)
Autumn (September)
Winter (December)

Natural habitat

Caulacanthus okamurae
Gloiopeltis furcata
Ishige okamurae
Capsosiphon fulvescens

Corallina officinalis
Sargassum thunber gii
Chondrus ocellatus
Laurencia intermedia

Grateloupia elliptica
Gelidium amansii
Grateloupia elliptica
Symphyocladia latiuscula
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Table 5. Composition ratio (%) of macroalgal functional form group investigated in the 6 stations of Haenam in the southwestern coast of
Korea. S, sheet form; F, filamentous form; CB, coarsely branched form; TL, thick leathery form; JC, jointed calcareous form; C,

crustose form
) ) Functional form group (%) Flora characteristics ratio
Habitate/ Station
S F CB TL Jc C R/P (R+C)/P
1 30.8 53.8 154 0 0 0 13 4.0
Artificial beach 2 18.2 72.7 9.1 0 0 0 13 37
3 16.7 66.6 16.7 0 0 0 13 4.0
Mean 219 64.4 137 0 0 0 13 39
1 194 333 333 5.6 5.6 28 26 35
Natural habitat 2 24.1 31.0 27.6 6.9 6.9 35 21 2.6
3 18.8 40.6 31.3 31 31 31 2.0 29
Mean 20.8 34.9 30.8 52 5.2 31 22 3.0
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Fig. 2. Seasonal changes of number of species(a) and biomass (b)
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Resort Complex, Haenam in the southwestern coast of
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