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Abstract : Quantitative and qualitative surveys were conducted during scuba diving activity between May 2017 and June 2017 in order to analyze
spring marine algal community structure at Gijang-gun, Busan. A total of 121 species including 13 (10.7 %) Chlorophyta, 18 (14.9 %) Phaeophyta, and
90 (74.4 %) Rhodophyta were identified. The species count in the subtidal zone (110 species) was twice as high as in the intertidal zone (56 species).
In terms of regions, 88,76, and 75 species were found in Mundong, Gongsu, and Daebyeon, respectively. Mean biomass for the whole study area was
1,501.5 g'm™, higher for the subtidal zone (1,869.4 gm?) than for the intertidal zone (1,133.5 gmi®). Mean biomass by region values were 2,234.0 gm?,
1,228.1 gm?”, and 1,044.4 g-m” for Mundong, Gongsu, and Daebyeon, respectively. Ulva australis, Sargassum thunbergii, and Corallina pilulifera had
high biomass in the intertidal zone, while Sargassum macrocarpum, Undaria pinnatifida, and Phycodrys fimbriata had high biomass in the subtidal zone.
The composition ratio of marine algal functional forms suggests that the entire study area had 'Low' status, and all sites fell within 'Low’ to 'Moderate'
status. Results indicate that opportunistic species are widely distributed throughout the Gijang-gun coast, hence potential effects of disturbance and
environmental pollution should be considered. Seaweed farming in particular - a major activity along the Gijang-gun coast -, together with effects of
other anthropogenic activities such as national fishing port development and the coastal improvement project, could have long-term effects on marine

algal communities. Therefore, long-term monitoring and management plans for marine algal communities will be required.
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Fig. 1. The map showing the sampling site of Gijang-gun, Busan,

south-eastern coast of Korea.
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Table 1. List of Marine algal species and biomass (g-m™) investigated at study sites

Species Name EF Mundong Daebyeon Gongsu Total
INT _SUB Mean INT SUB _Mean INT SUB Mean INT _SUB __ Mean
Chlorophyta
Bryopsis plumosa F + + + + + +
Codium arabicum C 0.7 0.3 2.3 1.2 1.0 0.5
Codium latum S 1.6 0.8 0.5 0.3
Derbesia marina F + + + +
Chaetomorpha spiralis F 0.1 0.0 0.0 0.0
Cladophora dotyana F + + + +
Cladophora sakaii F + 0.0 0.2 + 0.1 0.1 + 0.0
Cladophora vagabunda F + + + + + +
Blidingia minima S + + + +
Ulva australis S 131.1 0.3 65.7 68.0 340 1047 + 52.3 101.3 0.1 50.7
Ulva compressa S + + + + + + + + + +
Ulva linza S + + + 68.7 343 229 + 11.4
Umbraulva japonica S 0.3 0.1 0.6 0.3 0.3 0.1
Phaeophyta
Desmarestia tabacoides S 57.2 28.6 19.1 9.5
Dictyota coriacea S 5.9 3.0 16.9 8.5 7.6 3.8
Dictyopteris latiuscula CB 1.2 0.6 0.4 0.2
Dictyopteris pacifica CB 29.9 15.0 + + + 10.0 5.0
Dictyopteris prolifera CB 8.0 4.0 1386 693 99.6 49.8 82.1 41.0
Rugulopteryx okamurae S 39.9 20.0 16.7 8.4 58.0 29.0 38.2 19.1
Ectocarpus crouaniorum F + + + +
Papenfussiella kuromo F 0.1 0.1 0.0 0.0
Colpomenia sinuosa S 1.1 7.1 4.1 7.8 + 39 0.6 0.3 32 2.4 2.8
Petalonia binghamiae S 0.5 0.2 0.2 0.1
Myagropsis myagroides TL 98.0 49.0 32.7 16.3
Sargassum coreanum TL 1519 759 50.6 25.3
Sargassum fusiforme TL 84.0 42.0 28.0 14.0
Sargassum horneri TL 0.1 0.1 2024 101.2 1.3 0.7 68.0 34.0
Sargassum macrocarpum TL 3093  154.6 103.1 515
Sargassum thunbergii TL 512.1 256.1  478.8 2394  341.1 170.5 444.0 222.0
Undaria pinnatifida TL 1,171.4  585.7 9.9 4.9 3938 196.9
Ecklonia cava TL 35.5 17.8 40.7 20.4 254 12.7
Sphacelaria fusca F + + + + + + + + + +
Rhodophyta
Stylonema alsidii F + + + + + + + +
Stylonema cornu-cervi F + + + + + +
Erythrotrichia carnea F + + + + + + + + + + +
Porphyrostromium japonicum — F + + + + + + + +
Bangia gloiopeltidicola F + + + + + +
Porphyra sp. S + + + + + +
Alatocladia modesta IC 8.2 4.1 5.0 2.5 4.4 22
Amphiroa anceps IC 0.9 0.5 0.3 0.2
Amphiroa beauvoisii IC 14.8 7.4 10.6 53 8.5 42
Corallina aberrans IC 87.9 439 2.5 1.2 9.6 4.8 333 16.6
Corallina officinalis IC 33 1.7 0.3 0.2 0.7 0.3 1.4 0.7
Corallina pilulifera IC 3557 252 1904 1333 0.8 670 1179 + 59.0 2023 8.4 105.3
Lithophyllum okamurae C 14.8 7.4 2.3 1.2 49.2 24.6 22.1 11.1
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Table 1. (Continued)

Species Name EF Mundong Daebyeon Gongsu Total

INT _SUB Mean INT SUB _Mean INT SUB Mean INT _SUB __ Mean
Pneophyllum zostericola C + + + + + + + + + + +
Acrochaetium secundatum F + + + + + + + +
Colaconema hyalosiphoniae F + + + + + + + + + +
Dichotomaria falcata CB 38.5 19.3 69.4 34.7 3.8 1.9 37.2 18.6
Scinaia japonica CB 34 1.7 1.1 0.6
Scinaia okamurae CB 1.4 0.7 0.5 0.2
Aglaothanwion callophyllidicola ~ F + + + + + + + + + + +
Antithamnion callocladum F + + + +
Antithamnion nipponicum F + + + +
Antithamnion sparsum F + + + + + +
Antithamnionella breviramosa ~ F + + + +
Callithamniella pacifica F + + + + + + + +
Centroceras distichum F + + + +
Centroceras gasparrinii F 6.4 + 32 2.1 + 1.1
Ceramium codii F + + + + + +
Ceramium nakamurae F + + + +
Ceramium paniculatum F 182.6 91.3 + + 71.2 + 35.6 84.6 + 423
Herpochondria corallinae CB + + + +
Herpochondria dentata CB + + + + + + + + + + +
Herpochondria elegans CB + + + + + + + + + +
Pterothamnion yezoense F + + + + + +
Dasysiphonia japonica F + + + + + + + +
Heterosiphonia pulchra F + + + + + + + + + + +
Acrosorium ciliolatum S + 50.1 25.1 432 21.6 11.7 574 34.5 3.9 50.3 27.1
Erythroglossum minimum S + + + +
Phycodrys fimbriata S 3.8 3975 2006 237 9183 471.0 9.2 438.6 2239
Sorella repens S + + + +
Chondria crassicaulis CB 7.8 39 2.6 1.3
Herposiphonia plumula F + + + +
Laurencia okamurae CB 7.7 3.9 2.6 1.3
Neosiphonia savatieri F + + + + + +
Osmundea pinnatifida CB 0.1 0.0 0.2 0.1 0.1 0.0
Symphyocladia latiuscula CB 32 1.6 0.6 0.3 0.7 0.1 0.4 0.2 1.3 0.8
Symphyocladia linearis CB 0.5 0.3 + + 0.2 0.1
Symphyocladia marchantioides S + + + 0.5 0.2 + + + + 0.2 0.1
Symphyocladia pumila CB + + + + + + + +
Anotrichium tenue F 0.2 0.1 + + 0.1 0.0
Anotrichium yagii F + + + + 0.4 0.2 + 0.1 0.1
Gelidiophycus freshwateri CB 3.0 L5 12.0 6.0 + + 5.0 25
Gelidium elegans CB 12.7 6.3 0.7 0.3 11.0 5.5 8.1 4.1
Gelidium galapagense CB + + + +
Prerocladiella capillacea CB 8.5 43 4.1 2.0 6.4 32 6.4 32
Caulacanthus ustulatus CB 4.8 + 2.4 5.1 + 2.5 + + + 33 + 1.6
Hypnea japonica CB 2.0 1.0 0.7 0.3
Hypnea saidana CB + + 1.2 1.8 1.5 0.4 0.6 0.5
Gloiopeltis furcata CB 12.4 6.2 3.0 1.5 4.1 2.1 6.5 33
Gloiopeltis tenax CB 12.7 6.4 4.2 2.1
Chondracanthus intermedius ~ CB 2.1 1.0 116.6 + 58.3 10.5 3.5 7.0 42.4 1.9 22.1
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Table 1. (Continued)
. Mundo Daebyeon Gongsu Total
Species Name FF {\r SUB Men INT__SUB_ Memn INT_SUB Mew INT__SUB Memn
Chondracanthus teedei CB 0.2 0.1 0.1 0.0
Chondracanthus tenellus CB 1669 834 0.6 0.3 432 21.6 70.2 35.1
Chondrus ocellatus CB 523 26.9 39.6 12.5 6.2 3.0 0.3 1.6 22.6 9.1 15.8
Callophyllis crispata CB 0.7 0.4 2.5 1.2 1.1 0.5
Callophyllis japonica CB 933 46.6 31.1 15.5
Callophyllis rhynchocarpa CB 0.2 0.1 0.9 0.4 0.4 0.2
Pugetia harveyana S 0.3 0.1 0.1 0.0
Ahnfeltiopsis flabelliformis CB 22 1.1 89.2 44.6 5.1 2.5 314 0.7 16.1
Gracilaria textorii TL 20.4 10.2 34 1.7 + 0.0 6.8 34
Grateloupia cornea CB 48.6 243 13.9 7.0 51.5 25.8 38.0 19.0
Grateloupia crispata CB 6.3 32 1.5 0.7 4.1 2.1 4.0 2.0
Grateloupia elata CB 20.4 10.2 1.4 0.7 7.3 3.6
Grateloupia sparsa TL 4.1 2.0 1.4 0.7
Grateloupia turuturu TL 14.5 7.2 4.8 2.4
Pachymeniopsis elliptica TL 47.8 1745 1112 184 9.2 423 6.3 243 36.1 60.3 48.2
Pachymeniopsis lanceolata TL 167.4 7.4 87.4 55.8 25 29.1
Polyopes affinis CB 9.4 4.7 14.0 7.0 15.1 7.6 12.9 6.4
Schizymenia dubyi S 4.0 2.0 1.3 0.7
Peyssonnelia caulifera C 14.8 7.4 83 4.1 7.7 3.8
Peyssonnelia dubyi C + + 0.6 0.3 0.2 0.1
Peyssonnelia japonica C + + + + + + + + + + + +
Plocamium telfairiae CB 23.1 11.6 15.8 7.9 4.1 924 482 1.4 43.8 22.6
Plocamium uncinatum CB 32.0 16.0 10.7 5.3
Binghamia californica CB + + + +
Lomentaria catenata CB 218.6 1093 6.8 34 34.1 17.1 86.5 433
Lomentaria hakodatensis CB 17.5 + 8.8 + + + 5.8 + 29
Rhodymenia intricata CB 22.1 11.1 15.9 8.0 22 17.5 9.9 0.7 18.5 9.6
Melobesioidean algae C + + + + + + + + + + + +
Chlrophyta 2 7 7 4 2 5 5 8 9 7 12 13
Phaeophyta 12 13 9 4 6 10 4 16 18
No. Species
Rhodophyta 23 61 68 24 53 61 32 50 57 45 82 90
Total 27 80 88 30 63 75 41 64 76 56 110 121
Chlrophyta 131.1 22 66.7 68.0 0.7 343 173.6 29 88.2 1242 1.9 63.1
Biomass Phaeophyta 5132 1,828.5 1,170.9 486.5 4624 4745 4257 209.5 317.6 4751 8334 6543
(g'm?) Rhodophyta 848.2 1,144.8 996.5 4395 631.7 5356 314.8 1,329.8 8223 5342 1,0340 784.1
Total 1,492.5 2,975.5 2,234.0 994.1 1,094.7 1,0444 914.0 1,542.2 1,228.1 1,133.5 1,869.4 1,501.5

F-F, Functional form; INT, Intertidal zone; SUB, subtidal zone; S, Sheet; F, Filamentous; CB, Coarsely branched; TL, Thick leathery;

JC, Jointed calcareous; C, Crustose.
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Table 2. Dominant species based on importance value at the study sites (Top 5 species)
Mundong Daebyeon Gongsu Total
Species Name Intertidal ~ Subtidal  Intertidal ~ Subtidal  Interidal ~ Subtidal  Intertidal  Subtidal

zone zone zone zone zone zone zone zone
Ulva australis 10.2 8.0 7.2 8.5
Ulva linza 6.5
Sargassum thunbergii 5.5 7.4 8.7 7.2
Corallina aberrans 4.1
Corallina pilulifera 10.9 7.4 7.7
Ceramium paniculatum 6.3
Acrosorium ciliolatum 49 7.5 53
Phycodrys fimbriata 8.5 14.7 7.7
Chondracanthus intermedius 10.7 53 53
Chondracanthus  tenellus 6.1
Grateloupia cornea 4.1 5.6 4.0
Pachymeniopsis elliptica 4.1
Peyssonnelia caulifera 34
Peyssonnelia japonica 35
Plocamium telfairiae 7.3 4.8
Melobesioidean algae 13.3 6.9 11.4 17.1 7.8 10.0 10.8 11.3

Table 3. Ecological indices of marine algal community at study sites
Mundong Daebyeon Gongsu
Indices
Intertidal zone Subtidal zone Intertidal zone Subtidal zone Intertidal zone Subtidal zone

Species richness 3.56 9.88 4.20 8.86 5.87 8.58
Evenness index 0.55 0.55 0.52 0.52 0.55 0.42
Diversity index 1.80 2.43 1.76 2.15 2.05 1.75
Dominance index 0.21 0.19 0.28 0.19 0.19 0.37

Table 4. Coverage (%) by functional form and ecological status at the study sites

Mundong Daebyeon Gongsu Mean

Functional fom  mtertidal Subtidal Intertidal Subtidal Intertidal Subtidal Intertidal Subtidal

zone zone zone zone zone zone zone zone
Sheet 8.8 8.8 9.6 14.4 15.2 19.0 11.2 14.1
Filamentous 49 1.4 1.7 0.2 2.5 0.3 3.0 0.6
Coarsely branched 11.2 47.6 25.6 16.3 17.7 18.9 18.2 27.6
Thick leathery 8.8 15.6 8.0 2.4 12.8 2.0 9.9 6.7
Jointed calcareous 8.8 11.6 5.6 32 4.0 24 6.1 5.7
Crustose 9.6 9.5 9.6 17.4 5.6 9.0 8.3 11.9
Total of ESGI 27.2 36.7 23.2 23.0 22.4 13.4 24.3 243
Total of ESGII 24.9 57.8 36.9 30.9 354 38.1 324 423
Ecological Status Moderate Moderate Low Low Low Low Low Low
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Table 5. The comparison of the previous studies at vicinity area

o .
=

B
o
gs

Number of species

Mean Biomass

References Tidal

Season C P R Total Season weight

Kim and Lee (1980) INT Sp, Su, Au, Wi 16 30 53 99 -
Lee et al. (1984) INT, SUB  Sp, Au 13 24 90 127 Sp 262.0 gm? (D)
Yoo (2003) INT Sp, Su, Au, Wi 6 17 47 70 -
Kang et al. (2008) INT, SUB  Sp, Su, Au, Wi 10 17 76 103 Sp 286.1 gm® (W)
Choi et al. (2010) INT, SUB  Su 6 10 38 54 Su 879.0 gm? (W)
Kim et al. (2012) INT Sp, Su, Au, Wi 4 11 43 58 Sp 230.5 gm? (D)
Yoo et al. (2013) SUB Sp, Su, Au, Wi 8 15 50 73 Sp 1,726.5 gm® (W)
This study INT, SUB  Sp 13 19 89 121 Sp 1,501.5 gm® (W)

Total 34 56 185 275 -

C, Chlorophyta; P, Phacophyta; R, Rhodophyta; INT, Intertidal zone; SUB, Subtidal zone; Sp, Spring; Su, Summer; Au, Autumn;

Wi, Winter; D, Dry weight; W, Wet weight
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Fig. 2. Bray-Curtis cluster analysis dendrogram generated on the
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