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Ecological Characteristics of Marine Algal Communities
at the Discharge Canals of Three Nuclear Power Plants
on the East Coast of Korea

Young Hwan Kim* and Jung Kwan Ahn

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

The species composition and biomass of marine algae at the discharge canals of three (Gori, Wolseong and Uljin)
nuclear power plants on the east coast of Korea were investigated seasonally from February 1992 to October 2000.
As a result, 103-107 species of marine algae were found at the discharge canals during the past nine years. In
general, algal communities established at the discharge canals were less diverse than those at the intake canals and
control sites. 43 species (6 blue-green, 9 green, 10 brown and 18 red algae) of marine algae occurred more than 1/6
frequency and thus can be categorized as warm tolerant species. Among these, two green (Urospora penicilliformis,
Cladophora albida), four brown (Sphacelaria divaricata, S. rigidula, Sargassum coreanum, S. fulvellum) and four red algae
(Stylonema alsidii, Bangia atropurpurea, Hypnea charoides, Chondria crassicaulis) are recorded as warm tolerant marine
algae for the first time in Korea during this study. Enteromorpha compressa, Padina arborescens, Amphiroa zonata and
Ahnfeltiopsis flabelliformis were common species found more than 50% frequency at the discharge canals of all three
nuclear power plants investigated. Dominant species in biomass were Padina arborescens and Amphiroa zonata.
Results showed that, as a whole, the red algae appeared as predominant algal group at the discharge canals of all
three nuclear power plants on the east coast of Korea. However, the biomass proportion of dominant algae at the
discharge canals of each nuclear power plant varied over the year during the past nine years.
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Fig. 1. A map showing the sampling sites of Uljin (A),
Wolseong (B) and Gori (C) nuclear power plants. I, intake;
D, discharge canal; C, control site.
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Fig. 2. Comparisons of water temperatures measured at the
inlet and outlet of the condenser of three nuclear power
plants on the east coast of Korea during 1992-2000.
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Table 1. Comparison of total mean number of algal species
found at the discharge canal, the intake and the reference
site of three nuclear power plants on the east coast of
Korea during 1992-2000

Site Gori Wolseong Uljin
Discharge 17 17 15
Intake 28 28 30
Reference 36 49 50
Hrh ohd =2 56%2] A& Eﬂﬂ}
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Table 2. A list of warm-tolerant marine algae occurring at the
discharge canals of the three nuclear power plants
investigated on the east coast of Korea during 1992-2000

Species Gori  Wolseong  Uljin

Cyanophyta
Lyngbya aestuarii +
L. confervoides +
L. lutea
Microcoleus chthonoplastes
Oscillatoria brevis
O. nigro-viridis
Chlorophyta
Enteromorpha compressa
E. intestinalis
E. linza
E. prolifera
Ulva conglobata
U. pertusa
Urospora penicilliformis
Cladophora albida
Derbesia marina +
Phaeophyta
Ectocarpus arctus +
Colpomenia sinuosa +
Sphacelaria divaricata
S. rigidula
Dictyota dichotoma +
Padina arborescens
Sargassum coreanum
S. fulvellum
S. horneri
S. micracanthum
Rhodophyta
Stylonema alsidii +
Bangia atropurpurea +
Gelidium amansii
G. divaricatum + +
Amphiroa ephedraea
A. zonata + +
Corallina officinalis
C. pilulifera
Hydrolithon sargassi
Marginisporum crassissimum
Pneophyllum zostericolum
Grateloupia filicina
Prionitis cornea
P. ramosissima
Caulacanthus usutulatus
Hypnea charoides
Ahnfeltiopsis flabelliformis
Chondria crassicaulis +

+ + + +
+ + +
++ 4+ +

+ 4+ + +

++ 4+ + 4+ +
o+t

+ 4+ + +

++ 4+ + +
+ + +
+ +

+  ++ 4+ + + +
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2] (Lyngbya spp.) ¢ &5 %-2] (Oscillatoria spp.) 52 &



Table 3. Common species at the discharge canals of three
nuclear power plants and their frequencies (%) of
appearance for each power plants

Species Gori  Wolseong  Uljin

Chlorophyta

Enteromorpha compressa 83 89 67
E. intestinalis 78 31 17
E. linza 67 69 19
E. prolifera 67 89 42
Ulva pertusa 69 67 39
Phaeophyta
Ectocarpus arctus 17 50 25
Colpomenia sinuosa 22 25 67
Dictyota dichotoma 3 8 58
Padina arborescens 75 86 86
Sargassum horneri 64 47 39
S. micracanthum 19 19 56
Rhodophyta
Amphiroa zonata 75 58 86
Corallina officinalis 31 14 53
C. pilulifera 64 47 78
Pneophyllum zostericolum 39 31 61
Prionitis cornea 50 25 19
Caulacanthus usutulatus 53 81 42
Ahnfeltiopsis flabelliformis 61 75 56

Z59 xs i Hal (FEX 3 %5, melobesioidean algae)
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2% (Z2¢ Urospora penicilliformis, <tjn}c] 2 Cladophora
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Hypnea charoides, 7}A]4! Chondria crassicaulis) 2] 102 3=

HEE AR B 271 S US Aelv,

Table 20 g2l viel 22 WEF 2FES =4t 8l
79 AeA £xu 53 T ASIAE sk A
oM H 71A] THEE ZEE AFE T o] EHW Hx
ZE9714] (Derbesia marina)2 1.7+ ol A AlF=u H3)
IRl St B E¥ste Aoz HuHged
(o]ek 72 2002), 71 5-(1998) <] o]o] Faf -2 se]dAt=

Kim & Ahn: Marine Algal Communities of Nuclear Power Plants 221

Table 4. Comparison of total mean biomass values of marine
algae found at the discharge canal, the intake and the
reference site of three nuclear power plants on the east
coast of Korea during 1992-2000

(unit: g dry wt-m2)

Site Gori Wolseong Uljin
Discharge 115.03 127.32 391.22
Intake 181.72 301.23 331.20
Reference 475.63 305.14 588.52
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Table 5. Major species at the discharge canals of the three
nuclear power plants investigated and their contribution
(%) to a total biomass proportion for each power plant

Species Gori  Wolseong  Uljin

Chlorophyta

Enteromorpha compressa 16 18 -
Ulva conglobata 2 - -
U. pertusa 6 4 -
Cladophora albida - 2 -
Phaeophyta
Colpomenia sinuosa 1 1 2
Dictyota dichotoma - - 5
Padina arborescens 14 26 18
Sargassum fulvellum 2 2 -
S. horneri 9 5 -
S. micracanthum - - 11
S. patens - - 2
Rhodophyta
Gelidium amansii 2 - -
G. divaricatum - 4 2
Pterocladia capillacea 3 - -
Amphiroa zonata 11 6 23
Corallina pilulifera 3 1 34
Grateloupia filicina 1 2 -
G. sparsa - 3 -
Prionitis cornea 9 - 1
P. ramosissima 8 2 -
Caulacanthus usutulatus 1 15 -
Chondracanthus intermedius 1 - -
Ahnfeltiopsis flabelliformis 4 7 1
Chondria crassicaulis 4 - -

Ho} v RelA g ekl Bket, ole WasTt 5
2 iR AepEagoly nerltAE § 45D
T2t WReta gl7] o & 7hHTh

B ol ZALE B3le] WA wjFRoA HE A s
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2P HAT BRME He UEE
(Table3).
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Table 6. Comparison of sum of seasonal biomass proportion of

marine algae found at the discharge canals of three
nuclear power plants during 1992-2000; values in
parentheses are the contribution of each division

Division Gori Wolseong Uljin
Chlorophyta 873% (24%) 846% (23%) 41% (1%)
Phaeophyta 932% (26%)  1,316% (37%) 1,270% (37%)
Rhodophyta 1,795% (50%) 1,438% (40%) 2,089% (62%)

Total 3,600% (100%) 3,600% (100%) 3,400% (100%)
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