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Effects of Heated Effluents on the Intertidal Macroalgal Community
Near Gori Nuclear Power Plant

Young Hwan Kim*, Jung Kwan Ahn, Hee Dong Yoon and Min A Jang

School of Life Sciences, Chungbuk National University, Cheongju 361-763, Korea

This study is intended to clarify the effects of heated effluents on intertidal benthic marine algal community in
Korea. The species composition and biomass of marine algae at the discharge canal of Gori nuclear power plant on
the southeastern coast of Korea were investigated seasonally from February 2001 to October 2006. As a result, 54
species (7 blue-green, 12 green, 9 brown and 26 red algae) of marine algae were found at the discharge canal during
the past six years. In general, the number of species observed was abundant during winter to spring and less in
autumn. Enteromorpha compressa, E. intestinalis, E. prolifera and Caulacanthus ustulatus were common species found
more than 80% frequency during the study period. Seasonal fluctuations of mean biomass were 1-440 g dry wt m2
and dominant species in biomass were Enteromorpha spp. (contribution to a total biomass proportion 28%),
Sargassum horneri (14%) and Amphiroa beauvoisii (14%). It is evident from the floristic composition and biomass data
that unique micro-environment of the discharge canal support different communities from those on the intake or
control area. Results from the large numbers of surveys before and during plant operation showed that, in the
regions influenced by thermal effluents such as the discharge canal of power plants, the process of ecological
succession has been proceeded. It is assumed that the uni-directional water flow and the time of overhaul largely
affect the development and succession of benthic marine algal communities of the discharge canal.
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Table 1. Marine algal species found at the discharge canal of Gori nuclear power plant during 2001-2006 (W, winter; Sp, spring; Su,
summer; A, autumn)

. 2001 2002 2003 2004 2005 2006
Species

W Sp Su A W Sp Su A W Sp Su A W Sp Su A W Sp Su A W Sp Su A

Cyanophyta
Lyngbya confervoides + + + + + + + o+ o+
L. lutea + o+ + o+ + + + + +
Microcoleus chthonoplastes + + +
Oscillatoria brevis +  + + + + + + + + + + + 4+ o+ + + o+ +
O. nigro-viridis + +
Calothrix confervicola +
Brachytrichia quoyi +

Chlorophyta
Ulothrix flacca +
Enteromorpha clathrata +
E. compressa + o+
E. intestinalis
E. linza
E. prolifera
Ulva conglobata
U. pertusa +
Urospora penicilliformis
Cladophora opaca
C. pusilla
C. sericea

Phaeophyta
Ectocarpus arctus + +
Colpomenia sinuosa + + + + + +
Sphacelaria rigidula + + + +
Dictyota dichotoma +
Pachydictyon coriaceum
Padina arborescens + o+
Sargassum fulvellum
S. horneri +
S. patens + +

Rhodophyta
Porphyra tenera +
Gelidium amansii + + + + + + o+ + + + + + + 4+ +
G. divaricatum +
Pterocladiella capillacea + +
Amphiroa beauvoisii + + + o+ + + + + + + + 4+ o+ o+ 4+ 4+ 4+ +
A. ephedraea
Corallina pilulifera + o+ + + o+ + + + 4+ + o+ + o+ o+
Lithophyllum okamurae
Lithothamnion cystocarpioideum +
Pneophyllum zostericolum + +
Titanoderma tumidulum +
Grateloupia acuminata +
G. divaricata + + o+
G. livida + +
G. lanceolata +
G. ramosissima + + + + + + + + + + + + o+
Prionitis cornea +
Caulacanthus ustulatus + + + + + + + 4+ + + 4+ + + 4+ + 4+ + + o+ o+ o+ o+
Chondrus ocellatus + +
Hypnea charoides +
H. saidana +
Ahnfeltiopsis flabelliformis + + + + + + + o+ + + 4+ 4+ 4+
Lomentaria catenata + +
Ceramium paniculatum +
C. tenerrimum +
Symphyocladia latiuscula +
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Table 2. Common species (frequency = 50%) at the discharge
canal of Gori nuclear power plant and their frequencies
of occurrence in each division

Division Species Occurrence Frequency
(%)
Cyanophyta Oscillatoria brevis 18 75
Chlorophyta Enteromorpha compressa 23 96
Enteromorpha intestinalis 21 88
Enteromorpha prolifera 20 83
Ulva pertusa 16 67
Enteromorpha linza 13 54
Phaeophyta Padina arborescens 16 67
Sargassum horneri 12 50
Rhodophyta Caulacanthus ustulatus 22 92
Amphiroa beauvoisii 18 75
Gelidium amansii 15 63
Corallina pilulifera 14 58
Grateloupia ramosissima 13 54
Ahnfeltiopsis flabelliformis 13 54
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Fig. 1. Seasonal fluctuation of the number of algal species found
at the discharge canal, the intake and the control site of
Gori nuclear power plant during 2001-2006.
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Fig. 2. Seasonal fluctuation of the mean biomass value of
marine algae found at the discharge canal, the intake and
the control site of Gori nuclear power plant during 2001-
2006.
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Table 3. Major species in biomass and their mean contribution
(%) to a total biomass proportion at three investigated
sites around Gori nuclear power plant during 2001-2006

Division Species Discharge Intake Control
Chlorophyta Enteromorpha spp. 28 -
Phaeophyta Sargassum horneri 14 11 2

Padina arborescens 7 1 -
Colpomenia sinuosa 1 9 1
Sargassum thunbergii - 13 17
Rhodophyta Caulacanthus ustulatus 28 1 -
Amphiroa beauvoisii 14 5 -
Gelidium amansii 5 1 -
Corallina pilulifera 1 26 42
Chondracanthus tenellus - 11 -
Chondria crassicaulis - 1 7
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Fig. 3. Seasonal changes in biomass proportion of four
dominant species; Caulacanthus ustulatus, Enteromorpha
spp., Sargassum horneri and Amphiroa beauvoisii.
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