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Ecological Study of the Marine Algal Community at the Coast of
Taean Thermal Power Plant, Korea

Jong Su Yoo* and Young Hwan Kim?

Research Institute of Marine Science and Technology, Korea Maritime University, Busan 606-791 and
IDivision of Life Sciences, Chungbuk National University, Cheongju 361-763, Korea

The community structure of benthic marine algae was investigated at Taean Thermal Power Plant and other
places around Taean Peninsula, the west coast of Korea. Total of 100 species including 3 Cyanophyta, 14
Chlorophyta, 18 Phaeophyta, and 65 Rhodophyta were identified. The number of species was highest with 78
species at the Power Plant intake, followed by 61 at the discharge, 56 at Bunjeondo, and 50 at Maoe. It was
noteworthy that a subtropical species Caulerpa okamurae was collected at the intake in autumn and it was the first
observation in the west coast of Korea. The pattern of vertical algal distribution showed Gloiopeltis furcata occurred
in the upper intertidal zone, Sargassum thunbergii and Corallina spp. in the middle and lower zone and Enteromorpha
spp. in the lower middle zone. These were all dominant species except for Enteromopha spp., which was
subdominant species. Other subdominant species were Chondrus ocellatus and Neorhodomela aculeata. The average
diversity indices were between 0.70 and 1.20 at each area based on their dry weight. The similarity index was 0.79
between the algal flora of this study and that of 1987, indicating that the condition of the benthic environment
remained unchanged since then. This area maintained its environmental quality, so the algal community remained
same with similar structure. This study area seemed a suitable place for long term monitoring of the benthic
environment where industrial facilities such as a power plant might affect the benthic algal community.
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Fig. 1. A map of study area showing the location of sampling
sites.
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Fig. 2. Seasonal variation in the composition of number of algal

species at the coast of Taean Thermal Power Plant (Rhod,
Rhodophyta; Phae, Phaeophyta; Chlo, Chlorophyta; Cyan,
Cyanophyta).
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Fig. 3. Seasonal comparison of number of algal species (A),
mean biomass (B), and species diversity index (C) at the
coast of Taean Thermal Power Plant.
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Table 1. Biomass value for marine algal species per unit area (m?) collected randomly at Taean Thermal Power Plant sites in May
(Species which had a total biomass in less than 0.01g were removed from the list) (unit: g dw-m2)

Sites Power Plant Reference
Species Intake Discharge Bunjeom Maoe
Enteromorpha spp. 121.80 19.43 +
Scytosiphon lomentaria 0.28
Sargassum thunbergii 176.83 166.05 61.00 +
Porphyra sp. 5.01 1.08
Dumontia simplex 0.94 11.54 +
Corallina spp. 7.12 173.44 215.09 5.66
Gloiopeltis furcata 19.53 + +
Chondrus ocellatus + + 0.09 +
Ceramium kondoi + + 0.18 38.70
Neorhodomela aculeata + 49.12
Polysiphonia japonica +
Polysiphonia morrowii + + 0.45 +
Polysiphonia sp. 0.72
Symphyocladia latiuscula 0.15 0.24 0.12 0.12

Table 2. Biomass value for marine algal species per unit area (m?) collected randomly at Taean Thermal Power Plant sites in August

(unit: g dw-m™)

Sites Power Plant Reference
Species Intake Discharge Bunjeom Maoe
Enteromorpha linza + + 0.07
Enteromorpha spp. 37.43 27.32 23.91
Ulva pertusa 10.31 31.08 5.80 +
Undaria pinnatifida 16.24 28.92
Sargassum thunbergii 156.28 86.84 152.75 +
Pterocladia capillacea + 0.27
Corallina officinalis + + + 0.04
Corallina spp. 43.64 369.76 245.11 283.57
Prionitis patens 0.29
Schizymenia dubyi 1.07 0.95
Caulacanthus ustulatus + 0.03
Gracilaria verrucosa + + 0.23
Ahnfeltiopsis flabelliformis + + + 8.12
Chondrus ocellatus 99.73 61.60 + +
Champia parvula 0.19
Campylaephora crassa + + 0.27
Acrosorium spp. 10.00
Chondria crassicaulis 0.37 + +
Chondria dasyphylla 0.88
Symphyocladia latiuscula 4.35 76.12 2.37 7.73

Neorhodomela aculeata(52% ) £} Ceramium kondoi (41%)7} %%
AW ml S ALl E A E Sargassum thunbergii,
Enteromorpha spp., Corallinaspp.7} -7 0|t} (Table 1). <
S A ZAMA Gl A Corallina spp.£} S. thunbergii -4 %

otk ESHEL Al whet Aol 7} AQEH), AT
Z ol 4= Chondrus ocellatus(28% )<} Enteromorpha spp.(11%),

Hj =2 A o) ] & Symphyocladia latiuscula(12%), o Z=7<
AR EANE $HF] Al AETFe] 86%01 34 & 2A| 3t
tH(Table 2). 7}l = Corallina spp.<} S. thunbergiiz} -7
ZFolaL, Tl E o]Eo] AETHo] 8%, 82%% S =}
Aetint. 2y B FHAE 70% olsta, 3]
Hj A Hol| M= -T2 Edo] BdtH(Table3). A&
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Table 3. Biomass value for marine algal species per unit area (m?) collected randomly at Taean Thermal Power Plant sites in October

(unit: g dw-m™)

Sites Power Plant Reference
Species Intake Discharge Bunjeom Maoe
Ulva pertusa 29.79 25.73 8.47 +
Sargassum thunbergii 120.01 81.92 304.60
Corallina spp. 43.64 22.35 175.97 174.68
Plocamium telfairiae + + + 0.16
Ahnfeltiopsis flabelliformis 0.49 0.08 0.48 1.30
Chondrus ocellatus 49.57 72.88 + +
Acrosorium flabellatum + + 0.03
Chondria crassicaulis 0.48 + +
Neorhodomela aculeata + + 37.34
Symphyocladia latiuscula 0.63 0.76 + +

Table 4. Biomass value for marine algal species per unit area (m?) collected randomly at Taean Thermal Power Plant sites in February

(unit: g dw-m™)

Sites Power Plant Reference
Species Intake Discharge Bunjeom Maoe
Enteromorpha spp. 31.38 +
Colpomenia bullosa 0.04
Sargassum thunbergii 56.60 55.38 60.76
Dumontia simplex 0.66 + 0.24 +
Corallina spp. 20.26 56.26 117.44
Gloiopeltis furcata + + 17.90
Ahnfeltiopsis flabelliformis + + + 0.04
Chondrus ocellatus + 2.39 0.62
Chondracanthus intermedia 0.50 +
Neorhodomela aculeata + + 33.80
Polysiphonia sp. + 0.26
Symphyocladia latiuscula + 0.18 + +
Al A2 Corallina spp.2} S. thunbergiiz} -3 £0] %] o thunbergii®} Corallinaspp.2] ¢4 #+F o= Ao, 1
PHES A9elus @EFo] 1009 o9l Fol gtk Hel Z3bu) Ao G furcata, 12lm 23] FR-3hRe
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To & YEsithH(Tabled).
votalE iz 29 a2 S Rk 1% Doy

& Table 51 2fstict. sf
2FRY THPFE AT 2APE RS ulet hae)
Aol7k e, ol BHY Wsel 2AYHE@STH
T AR A AE F7H k5] Chondrus ocellatus7}
o §3} 7hgel i A5sa Yorl, a7

A& A3 Sargassum thunbergii€} Corallinaspp.7} -3l ©
T Tl fAE e v, el e o 2 A9l AH
ol] Neorhodomela aculeata”} ¢4 =& £+1F0 2 Jeht
ek ditstE e 9 dge) pae e

= e H A
THTZE Adtr o7 7Y X9} o) ZA S

B

M

Bigkste s 3 a9 s/ F TR Fig
3CollA K= niel 2o}, w4, molle Tl FHETAA
oAl 10202 71 =okal, BHECA 07002 7}%} Sk
ot AEedle HFTFAAA 1392 7P =45, nhefolA
066% 7 wakewn, 1 9= 100 o]/de] ME}. A, &
o ZAME F thd A4 M1 (07-1.0) & ¥lawste] &
Ao AAST BHEAE 11-149] MY 2 vwd =7
Uebstetl, ole SdFY o sleo] +35e] dE
F FAHIE0] A 1F XS] WE] AR afA

At} 7}Lo= HETA - 1312 /b =4 Jeht

r

=l

BL

o



316 Algae Vol. 18(4), 2003

Table 5. Dominant and subdominant algal species at the coast of Taean Thermal Power Plant (Abbreviations for species; Cera kon,
Ceramium kondoi; Chon oce, Chondrus ocellatus; Cora spp, Corallina spp.; Ente spp, Enteromorpha spp.; Gloi fur, Gloiopeltis furcata;
Neor acu, Neorhodomela aculeata; Sarg thu, Sargassum thunbergii; Symp lat, Symphyocladia latiuscula; Ulva per, Ulva pertusa)

Sites Power Plant Reference
Season Intake Discharge Bunjeom Maoe
Sorin Sarg thu Cora spp Cora spp Neor acu
pring Ente spp Sarg thu Sarg thu Cera kon
Sarg thu Cora spp Cora spp Cora spp
Chon oce Sarg thu Sarg thu
Summer
Cora spp Symp lat
Ente spp
Sarg thu Sarg thu Sarg thu Cora spp
Chon oce Chon oce Cora spp Neor acu
Autumn
Cora spp Ulva per
Ulva per Cora spp
Sarg thu Sarg thu Cora spp Neor acu
Winter Ente spp Cora spp Sarg thu Gloi fur
Cora spp
W, e Aol 128, iRl BAEd A 075, 18] wE KAt mek slzake] Holst ojn AE o] 1 7
2 vtele A 0512 7P WAl deRteh web wae) 2 Aol ta Wasl e ¢ % IRk
ARSI E 13 AR duFoR da 52 ddds Aelehe ASo] A= Wa de glo] s/ A5l

Hol v tf 27 B A& 05-0.79] H]lwE e
= YERNRIE. sk, Age] F oA FE i) F
FEA A 1092 71 =gka, wlFRA 082, nle]

3T AR,

0.70, 18] B3 % 068 <=0]Jt}.
ERstTH

s

3 120F (24 B 6%, 522
4% 81%)9] Y%o] B Hle
ZAIAE & 1005 (G248 3%, 5248 1UF,
2 18% §24% 65%)0] #auo] 6o]
7 Aol tha e

19873} 2 2 Aol

ZAL A g sheld %

[e)
axA = 105,
==k

ri N >
Y H
Bl
o
o
BN
S
lo
et o o

1%, =228 9F,

=3 Fo] H|7t 67%E
2 Yol on thAZ 60% olste] 2& &3

o m{}l

AT L

2 34s = R ofygl(e] 1973), thE
37 271 (Koh and Lee 1982; =+

& Sk dgr

Algska 9
o

011
-0
£
o
=k
X
(o}
3
«Q
—
=
[{e)
(2]
(22}

o
N
o
_&
2_
:?l:.‘
rO
ir
;FL
[
I
f
P U}

g2 &
o
iy
%
BN
3
i
2
N
Y
2
S~

:?_LL
BN
Hu
o,
iy
(o]
ZJ‘ (g, ﬁ
_lki
] il
f
o v
o
2B
oy
rlo ol
o
o}g 2&
PN o
o2,
tlo
Jo
)

o
N
32
g_t
S_é
oY
3
r\’l‘_’E‘o
o
S o
=~ 9
T W
jg.w

E‘P
oxr B
% 8
e B
N Q
EA&
oy wE
[
o
RO s
2 R
b ot

o
=

W A e SEeld
Hlasto] & o, 7h2geke] ﬂ?ﬁ?ﬁ_{ﬁ%} 335g(H9] 94-812
g) (o] 9} o] 1982), Ao 73.66g(*HS 57.24-92.76 9) (A =}
o] 1985) = jA174e] 10329 gEth(Hke} 7] 1990) A% =
& FEAE F 5 Ak wehy e 2243 A et
s L A e Aalicte] thE s ol Blste] ez
FH3 Zlo 7 gt}

Yoo and Kim(2003)-2 198713 ZA}ol| A 231 AHH-25E
Gloiopeltis furcata, Corallina spp.£} Sargassum thunbergii2 o 3%

P 57 S U v gled), oS B 3 24l



Yoo & Kim: Marine Algal Community at the Coast of Taean Power Plant 317

T FAseln. ey 1987d ol 230 Adell A 53 st
A9 2z Scytosiphon lomentaria(22]vl) & S A}
AMe Ao FdskA| eot vk FRoFI Afo|7} Aol W
b=

B9 Hekay %i AGE H2f FHPIe AEY
o 8

0
nke] 070t} {‘%‘Pﬁ.ﬁi lia’}ttﬂ, O]b F243 =%
&

sk e v 2 s

12579 $4 2dFE ot XlHHEl—t— et A
FaS Hole o 7198k Aoz dddn. a2y I
2 AgtallA] 2418 Toed Aee 1 (1983)0] I=s
71Zo 2 A 9dokS 1.28-1592] M 9|2 Yoo(2003b)= Fof
qho| A 167 2] 3. Yoo(2003a) & F-Alo|A] 1872 M 315}
¥ ARG Zgkov, FUHd AFE ok VAR

7F AEFH =2 Zol7} o] A A< Blart o5 A

o2 AyztdEn, olgk e BAE A dsiM, &
(2003) = Fohdd A gl Uit 71eAtse] st 2o
< Az

AR e Aalijte] A8 545 ndaE & o, 9
ZAPl A BHE 7 10059 S8 TS5 61d A2 vlwste] o
& s AR, Asliet thE A9 ETE A o
FE A=Y FAGL ole Alew ddtEr) dh 1987
d 324 239} vlw 3l Sgrensene] FAME A|4E= 0.79%
slx/de] Hol7h o= H= UUsolE Bt w2 At
TE B3t o] Yoo(2003a) 7} th=A| Shet Hake] s 222
4 o] ﬁozﬂ/ﬂ 23} %h;ﬂ HslE Ao 2 SALE X571 IA
o} Hlwale] 064, 0452 7HAasta Juim Hadt R}

Y00(2003b) 7} g-eFrtol| Al A Afo] 228
A fAHE7} 049-0569] %OJ AL AALE 93 w3
7 2479] ol o3 B4 g9le Wtz HF AT )
%22 By}t

oo} o] AP B At /\191 gojjol] wE 3z
Aol Wste] tigt A= A7 st mE et
oot A A FPEA = Z171 =3 ivh(Lee etal. 1996:
% % 1998; 7 5 2000; Yoo 2003a, b, c) H ZAR| ol e
Aalit BF Al el Blete] A e RSt 3 A=
g2 Ao] P E Aoz dAtd ) mEpa] B 2o v
a9t e AAAAEe] T A2 FES F UAAE

|
EUBstr]el v A9 Far A=, 53] Il

SEEE]

A AR ol adds gl B A el
g B F2olN 2 AT o] F)H 0 AT Wt

Gol, olel AZA4S HolHPE AP A B
3o} sz e ADBAE whe)|= 203 A2} 2 Ao

= A7k},

_'>|_.
kl
Ho

rok

0.8.

iz

. 1983, = 27h a2 o] AEEE AT AgdEtn
LA}tﬂ—_r]iU }\13 175pp

01986, wElPAEEEA A =W g 2B B3 AT 2. 1983
°l 2R/ 2. =2 7FEs]A] 1 241-249

. 1992, JFAAE T L FA =Tyl #F A
B2 A QBB %] 10; 100-109.
FHF, FFF. 1995, Agl] FF A<t sz T2

A BT a2 E5}3] 1] 38: 389-398,

o
o

oy
o
@ﬂ@a&

o
o
o

o

A4, o]Q1t. 1985, Aslt FAEe] 2 sz 2R PR ¥
A kA B8] 2] 28: 149-164

AGgh, olQlat. 1986, WA F - MR ASEe FAYE]
A sHA A ZEy) sty =53 31 71-84

AGg, o]F 5. 1980, me]AAHEH L FH g2 Fol B AT
12 2813] %] 23; 3-10.

g g, 273, 1995, & WA Fol sfzA el nAE Gk
@%&EQ}QZ] 10: 121-141,

Agg, 314d3]. 1998, Aalet JFAAEEAL T 2T
Z2A 3T AEZ S4AEE]#] 31 186-194,

A2, v, S8, 2000, AZH ALt AmS(Ns))
. #7378} 3 3541

ol 719d8) 1990 A 3¢t 1A sl2 BEo| B 42X )8
A AT =R A 5 39-50.

A
FF. 2008, T4 At ) FAAPYRLH B, vk &

420-425,
T4, HGE 1990, Asiet s} vhFe] o] 23t a2

T B,

o]gd, 74
A| . 662 pp.

o]Ql7F, 1973, slA WAL f2E=2 AMLdtw EitE 19
437-448.

ol AES, e, olalE. 1985, A=A ANYET
el B AT . Malete] Pz B3 AP gH 2
A Mg gt A Aehe s e 10: 57-100.

oI, o]l 1982, M3 I=Ewk ddle] sz FF ol 3 A
T AFA B = 4] 4: 325-337,

olAlgt, WA, ol & 1997 Aset B whw=e] L] &
247 3. Algae 12: 131-138,

a2 B815] %] 33; 225-236.
L2001 g AlxRe B ATy FRE

BEA, 2%, AR5, AAE, A5, A, ZA, ol9lTt.
1998, AFE AAE Ackel WA el U At 54

Algae 13: 361-374.

Blake N.J., Doyle L.J. and Pyle T.E. 1976. The macrobenthic
community of a thermally altered area of Tampa Bay,
Florida. In: Esch G.W. and McFarlane R.W. (eds), Thermal
ecology Il. Technical Information Center, Energy Research
and Development Administration. pp. 296-301.

Kang J.W. 1966. On the geographical distribution of marine
algae in Korea. Bull. Pusan Fish. Coll., 7: 1-125.

Koh C.H. and Lee H.B. 1982. Distributional pattern of
macroalgae in coast of Deogjeog Islands. Rep. Surv. Nat.
Env. Korea 2: 229-249.

Kolehmainen S.E., Martin F.D. and Schroeder P.B. 1975.
Thermal studies on tropical marine ecosystems in Puerto



318 Algae Vol. 18(4), 2003

Rico. In: Environmental effects of cooling systems at nuclear
power plants. International Atomic Energy Agency, Vienna.
pp. 409-421.

Langford T.E.L. 1990. Ecological effects of thermal discharges.
Elsevier Applied Sci., London. 468 pp.

Lee I.LK., Choi C.1,, Yoo J.S. and Lee S.D. 1996. Literature survey
on biodiversity in Korea. KNCCN. Seoul, 191 pp.

Ludwig J.A. and Reynolds J.F. 1988. Statistical ecology: a primer
on methods and computing. John Wiley & Sons, N.Y. 337 pp.

Roessler M.A. 1971. Environmental changes associated with a
Florida power plant. Mar. Pollut. Bull. 2: 87-90.

Sgrensen T. 1948. A method of establishing groups of equal
amplitude in plant sociology based on similarity of species
content. Biol. Skr., K. danske Vidensk. Selsk. 5: 1-34.

Thorhaug A. 1974. Transplantation of the seagrass Thalassia
testudinum. Aquaculture 4: 177-183.

U.S. Environmental Protection Agency. 1973. Biological Field
and Laboratory Methods for Measuring the Quality of

Surface Waters and Effluents. EPA-670/4-73-001.

Yoo J.S. 2003a. Biodiversity and community structure of marine
benthic organisms in the rocky shore of Dongbaekseom,
Busan. Algae 18: 225-232.

Yoo J.S. 2003b. Seasonal dynamics of marine benthic
communities in intertidal zone of Gwangyang Bay,
southern coast of Korea. Ocean Res. 25: 519-528.

Yoo J.S. 2003c. Community dynamic of benthic marine algae at
the intertidal and subtidal rocky shore of Samyang, Jejudo
Island. Algae 18: 301-309.

Yoo J.S. and Kim Y.H. 2003. Community dynamics of the
benthic marine algae in Hakampo, the western coast of
Korea. Korean J. Environ. Biol. 21: 428-438.

Received 3 December 2003
Accepted 10 December 2003



Yoo & Kim: Marine Algal Community at the Coast of Taean Power Plant 319

Appendix 1. The list of benthic marine algae at the coast of Taean Thermal Power Plant, West Korea (I: Intake, D: Discharge, B:

Bunjeomdo, M: Maoe)

i Month February May August October
ites
Species D B M | D B M | D B M D B M

Cyanophyta

Microcoleus chthonoplastes + +

Microcoleus tenerrimus + +

Oscillatoria sp. + + + + +
Chlorophyta

Ulothrix flacca + +

Enteromorpha compressa + + + o+ + + + +

Enteromorpha intestinalis + + + + +

Enteromorpha linza + + + o+ + + + + +

Enteromorpha prolifera + + + + +

Enteromorpha sp. + + + + + + +

Ulva lactuca

Ulva pertusa + + + + + + + + + +

Ulva sp. + + + +

Urospora penicilliformis + + +

Cladophora sp. + + + +

Bryopsis plumosa +

Caulerpa okamurae +

Codium fragile + + +
Phaeophyta

Ectocarpus arctus + +

Ectocarpus sp. +

Sphacelaria sp. + o+ + + + + + + +

Dictyota dichotoma + + + +

Spatoglossum pacificum + +

Ishige okamurae + + + +

Ishige sinicola + + o+ +

Leathesia difformis +

Petrospongium rugosum +

Myelophycus simplex + + + +

Colpomenia bullosa

Colpomenia sinuosa + +

Scytosiphon lomentaria +

Undaria pinnatifida + + + +

Hizikia fusiformis +

Sargassum hemiphyllum +

Sargassum horneri + + + + + +

Sargassum thunbergii + o+ + + + o+ + + + + + +
Rhodophyta

Stylonema alsidii + + + + + +

Erythrotrichia carnea + o+ + +

Erythrocladia irregularis +

Bangia atropurpurea + + +

Porphyra tenera + +

Porphyra sp. +

Amphiroa ephedraea +

Corallina officinalis + + + + + + + + + + + + +

Corallina pilulifera + o+ O+ + + + o+ + + + + + +

Corallina spp. + o+ + + + o+ + + + + + +

Marginisporum crassissimum +

Mesophyllum erubescens + + +

Pneophyllum zostericolum + + + + + + o+ + + +

Gelidium amansii + + + +

(Continued)
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Appendix 1. (Continued)

Month February May August October
Sites

Species | D B M | D B M | D B M | D B M

Gelidium divaricatum + +

Gelidium pusillum +

Gelidium tenue + +
Pterocladia capillacea +
Caulacanthus ustulatus

Dumontia simplex +
Gloiopeltis furcata +
Chondracanthus intermedia +
Chondracanthus tenellus + + + +
Chondrus crispus +
Chondrus ocellatus +
Hypnea charoides +

Ahnfeltiopsis flabelliformis + + + + + + o+ + + + + + + + +
Stenogramma interrupta + +
Schizymenia dubyi + +

Solieria mollis + + + +

Solieria robusta +

Carpopeltis affinis +

Grateloupia acuminata + + +

Gratelopia turuturu + + + + + + +
Prionitis patens + +
Gracilaria textorii + + + +
Gracilaria verrucosa + + + +

Plocamium telfairiae + + + + + + +
Champia parvula + + +

Lomentaria hakodatensis +
Antithamnion nipponicum

Callithamnion callophyllidicola
Campylaephora crassa

Ceramium boydenii +

Ceramium cimbricum +

Ceramium fastigiramosum +

Ceramium japonicum + + + +

Ceramium kondoi + + o+ 4+ + + + o+ + + + + + +
Wrangelia tanegana +
Dasya sessilis +

Acrosorium flabellatum + + + + + + + +
Acrosorium polyneurum + + + + + o+ + + + +
Acrosorium uncinatum + +

Acrosorium yendoi + + + + +
Acrosorium spp. +
Erythroglossum minimum +

Chondria crassicaulis + + + + + + + +
Chondria dasyphylla +

Laurencia intermedia + + + +

Neorhodomela aculeata + + + + + + +
Polysiphonia japonica + + + + +
Polysiphonia morrowii + + + + o+

Polysiphonia subtilissima + + +

Polysiphonia sp. + + + + +
Symphyocladia latiuscula + + + + + + + o+ + + + + + + + +

+ 4+ 4+ 4+ o+
+
+
+
+
+
+

+
+
+
+
+
+
+
+
+
+
+
+
+
+

+ 4+ 4+ o+

+ 4+ 4+ o+




