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The Phytoplankton community of Namdae-stream,
Yeongok-stream and of Sacheon-stream in Gangwon-do
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(Manuscript received 16 February 2011; accepted 15 May 2011)

Abstract

The specie composition, stranding crops and the dominant species of phytoplankton were
studied in three streams, Namdae-stream, Yeongok-stream and Sacheon-stream from May 2008
to February 2009. The water qualities of the three streams which run into estuary were also
examined using phytoplankton indicators. As the result, the phytoplankton appeared 94 taxa in
Namdae-stream, 79 taxa in Yeongok-stream and 73 taxa in Sacheon-stream, diatoms appeared
the most in phytoplankton. Genus Navicula and Cymbella in diatoms appeared to be over 10
taxa in each stream, N. cryptocephala, N. cryptotenella and N. gregaria, the pollution tolerance taxa,
appeared more frequent in the downstream. Due to the separation of each substrate by the
rapid water velocity in the upstream, Achnanthes minutissima, a known periphyton, was
dominant in upstream site at Namdae and Yeongok-stream. Some construction areas and sites
of downstream of Namdae-stream, Yeongok-stream and Sacheon-stream were shown to be
polluted because pollution tolerance taxa, such as Cyclotella meneghiniana, Nitzschia palea and
Oscillatoria limnetica, were dominant. The total of 20 taxa phytoplankton indicators were found,
composed of 16 taxa of Water pollution algae including Oscillatoria limosa, 2 taxa of Clean water
algae Meridion circulare and Staurastrum puntulatum, 1 taxa of Toxic algae Microcystis aeruginosa
and 1 taxa of Taste and odor algae Fragilaria construens. Water pollution indicators were
appeared frequently in polluted sites of biological water quality(DAIpo, TDI) and of sites
containing high trophic state index(TSI). Therefore, using the phytoplankton indicators can
assess water quality through relation of biological water quality and trophic state index.
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Table 1. Seasonal changes of dominant species of 9 sites at Namdae-stream, Yeongok-stream and Sacheon-stream from May to

Oct. 2008
Date Site Dominant species % Cells/ml
N1 Achnanthes minutissima 26.4 880
N2 Achnanthes minutissima 255 1,239
N3 Fragilaria capucina 38.6 3,983
May N4 Cyclotella meneghiniana 05.8 13,565
2008 Y1 Achnanthes minutissima 31.4 1,710
) Y 2 Achnanthes minutissima 34.2 1,863
Y3 Oscillatoria limnetica 29.5 7,093
S1 Anabaena marospora 27.1 1,168
S2 Oscillatoria limnetica 19.5 2,829
N1 Achnantbes minutissima 23.5 2,535
N2 Achnanthes minutissima 31.8 1,424
N3 Nitzschia palea 20.8 534
Aug N 4 Nitzschia palea 30.1 3,068
2008 Y1 Synedra ulna 37.3 2,267
Y2 Synedra ulna 26.7 1,818
Y3 Oscilatoria limnetica 44.1 4,557
S1 Phormidium valderianum var. tenuis 34.9 1,810
S2 Melosira varians 24.6 8,007
N1 Achnanthes minutissima 285 2,010
N2 Cocconeis placentula var. lineata 323 1,050
N3 Nitzschia palea 23.2 1,618
Oct N 4 Oscillatoria limnetica 34.1 7,409
2008 Y1 Synedra ulna 233 1,112
Y 2 Achnanthes minutissima 30.3 2,219
Y3 Fragilaria construens var. venter 66.1 4,015
S1 Fragilaria construens var. venter 214 1,420
S2 Fragilaria construens var. venter 279 1,482
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Fig. 1. The seasonal variations of the standing crop of phytoplankton at 9 sites at Namdae-stream, Yeongok-stream and

Sacheon-stream from May to Oct. 2008.
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Table 3. The indicators of phytoplankton at 9 sites at Namdae-stream, Yeongok-stream and Sacheon-stream from May to Oct.

2008
Classification Species i
May Aug. Oct.
Clean water algae Meridion circulare NI, N4, S2
Staurastrum puntulatum N1, N2, N3 Y3 N2, N3
o N1, N2, N4, Y1, Y2, N1, N4, Y1, Y2 N4, Y1, S2
Oscillatoria limosa .
Y3, S2
Oscillatoria tenuis N1, Y1 N4, Y1
Cyclotella meneghiniana N4, S2 N4, S2 N4, S2
Melosira varians N3, N4, Y3, S1 N4, S1 N3, N4, S2
Synedra acus N4
Synedra ulna N1, Y1, Y2, Y3, S1 N4, Y2, S1, S2 N3, Y1, Y3
Gomphonema parulum N1, N2, N3, N4, Y1, | N1, N2, N3, N4, Y1, N1, N3, N4, Y1,
Water pollution Y2, Y3, 51, S2 Y2, Y3, S1, S2 Y2, Y3, S1, S2
algae Navicula cryptocephala N3, N4, S1 N2, N3, N4, S1 N1, N3, N4, Y2, S1, S2
> Navicula viridula S1, S2
Hantzschia amphioxys N4, Y1, S2 N4, Y2
Nitzschia palea N1, N2, N3, N4, Y1, | N3, Y2, Y3, 51, S2 N1, N3, Y3, 51, S2
Y2, Y3, S1, S2
Euglena viridis Y2
Eudorina elegans Y3
Coelastrum microporum Y3
Ulothrix zonzta N1 N1 S1
Anbkistrodesmus facaltus N1, N2, S1 N1, N2
Toxic algae Microcystis aeruginosa Y3
Taste and odor Fragilaria construens N4
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Appendix 1. Species list of phytoplanktons at 4 sites in Namdae-stream from May to Oct. 2008

May 2008

Aug. 2008

Oct. 2008

N1

N2 N3

N4

N1

N2 N3

N4

N1

N2

N3

N4

Phylum CYANOPHYTA
Cl. CYANOPHYCEAE
Ord. CHROOCOCCALES
Fam. Chroococcaceae
Synechocystis aquatilis
Merismopedia glauca
Ord. NOSTOCALES
Subord. NOSTOCHINEAE
Fam. Scytonemataceae
Scytonema crispum
Tolypothrix distorta var. penicillata
Fam. Nostocaceae
Anabaena marospora
Subord. OSCILLATORIINEAE
Fam. Oscillatoriaceae
Oscillatoria limnetica
Oscillatoria limosa
Oscillatoria tenuis
Phormidium subterraneum var. crassun
Phormidium tenuis
Phormidium valderianum var. tenuis
Lyngbya birgei
Phylum CHRYSOPHYTA
CL. BACILLARIOPHYCEAE
Ord. CENTRALES
Subord. COSCINODISCINEAE
Fam. Thalassiosiraceae
Cyclotella meneghiniana
Cyclotella stelligera
Thalassiosira bramputrea
Fam. Melosiraceae
Melosira varians
Ord. PENNALES
Fam. Diatomaceae
Fragilaria capitellata
Fragilaria capucina
Fragilaria construens
Fragilaria construens var. binodis
Hannaea arcus
Meridion circulare
Synedra acus
Synedra fasciculata
Synedra rumpens
Synedra rumpens var. familiaris
Synedra uilna
Tabellaria flocculosa
Subord. RAPHIDINEAE
Fam. Eunotiaceae
Eunotia arcus
Fam. Achnanthaceae
Achnanthes convergens
Achnanthes exigua
Achnanthes lanceolata
Achnanthes lanceolata var. rostrata
Achnanthes minutissima

+

+ o+ o+ + o+ o+
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Appendix 1. Continued

May 2008

Aug. 2008

Oct. 2008

N1

N2

N3

N4

N1

N2 N3

N4

N1

N2

N3

N4

Cocconeis placentula var. lineata
Fam. Naviculaceae
Amphora copulata
Amphora pediculus
Cymbella affinis
Cymbella delicatula
Cymbella gracilis
Cymbella lacustris
Cymbella mesiana
Cymbella minuta
Cymbella sinuata
Cymbella tumida
Cymbella turgidula
Cymbella turgidula var. nipponica
Diploneis boldtiana
Diploneis ovalis
Diploneis subovalis
Frustulia vuigaris
Gomphonema clevei
Gomphonema gracile
Gomphonema parvulum
Gomphonema truncatum
Gyrosigma spencerii
Navicula bacillum
Navicula capitatoradiata
Navicula cincla
Navicula cryptocephala
Navicula cryptotenella
Navicula decussis
Navicula gregaria
Navicula neoventricosa
Navicula seminulum
Fam. Nitzschiaceae
Bacillaria paradoxa
Denticula tenuis
Hantzschia amphioxys
Nitzschia amphibia
Nitzschia clausii
Nitzschia dissipata
Nitzschia filiformis
Nitzschia frustulum
Nitzschia levidensis
Nitzschia palea
Fam. Surirellaceae
Surirella angusta
Surirella minuta
Surirella robusta
Phylum CHLOROPHYTA
Cl. CHLOROPHYCEAE
Ord. ULOPRICHALES
Fam. Ulotrichaceae
Ulothrix zonzla
Fam. Microsporaceae
Microspora willeana
Fam. Chaetophoraceae

+

+

+

+ o+ + +

+

+

+

+
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Appendix 1. Continued

May 2008

Aug. 2008

Oct. 2008

N1

N2 N3 N4

N1

N2 N3 N4

N1

N2 N3 N4

Chaetophora pisiformis
Ord. CHLOROCOCCALES
Fam. Oocystaceae
Anlistrodesmus facaltus
Fam. Scenedesmaceae
Scenedesmus acutus f. costulatus
Scenedesmus acutus f. tetradesmiformis
Scenedesmus brasiliensis
Scenedesmuis spinosus
Ord. OEDOGONIALES
Fam. Oedogoniaceae
Oedogonium sociale
Ord. ZYGNEMATALES
Fam. Zygnemataceae
Subfam. Mougeotioideae
Mougeotia viridis
Subfam. Spirogyroideae
Spirogyra hollandiae
Spirogyra nova-angliae
Fam. Desmidiaceae
Subfam. Penieae
Penium margaritaceum
Subfam. Closteriaea
Closterium ebrenbergii
Subfam. Cosmarieae
Cosmarium relangulare
Cosmarium undulatum
Staurastrum puntulatum

+ +

+ + +

+ +

+ +

Total

23

19 34 27

26

17 24 41

25

12 27 30

Appendix 2. Species list of phytoplanktons at 3 sampling sites of Yeongok-stream from May to Oct. 2008

May 2008

Aug. 2008

Oct. 2008

Y1 Y2 Y3

Y1

Y2

Y3

Y1

Y2 Y3

Phylum CYANOPHYTA
Cl. CYANOPHYCEAE
Ord. CHROOCOCCALES
Fam. Chroococcaceae
Synechocysis aquatilis
Microcystis aeruginosa
Chroococcus bituminosus
Ord. NOSTOCALES
Subord. NOSTOCHINEAE
Fam. Rivuriaceae
Calothrix fusca
Gloeotrichia longiarticulata
Fam. Scytonemataceae
Scytonema crispum
Tolypothrix distorata var. penicilata
Subord. OSCILLATORIINEAE
Fam. Oscillatoriaceae
Oscillatoria limnetica
Oscillatoria limosa
Oscillatoria tenis

+
+
+

+
+
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Appendix 2. Continued

May 2008

Aug. 2008

Oct. 2008

Y1

Y2

Y3

Y1

Y2

Y3

Y1

Y2

Y3

Phormidium subterranewm var. crassum

Phormidium tenuis
Phormidium valderianum var. tenuis
Lyngbya birgei
Phylum CHRYSOPHYTA
Cl. BACILLARIOPHYCEAE
Ord. CENTRALES
Subord. COSCINODISCINEAE
Fam. Thalassiosiraceae
Cyclotella stelligera
Thalassiosira bramaputrae
Fam. Melosiraceae
Melosira varians
Ord. PENNALES
Fam. Diatomaceae
Fragilaria capitellata
Fragilaria capucina
Fragilaria capucina var. mesolepla
Fragilaria construens var. venter
Hannaea arcus
Synedra inaequalis
Synedra rumpens
Synedra rumpens var. familiaris
Synedra ulna
Tabellaria flocculosa
Subord. RAPHIDINEAE
Fam. Eunotiaceae
Eunotia diodon
Eunotia minor
Fam. Achnanthaceae
Achnanthes convergens
Achnanthes lanceolata var. rostrata
Achnanthes minutissima
Cocconeis placentula var. lineata
Fam. Naviculaceae
Amphora copulata
Amphora inariensis
Cymbella affinis
Cymbella delicatula
Cymbella lacustris
Cymbella minuta
Cymbella tumida
Cymbella turgidula
Gomphonema acuminatum
Gomphonema augur
Gomphonema clevei
Gomphonema gracile
Gomphonema parvulum
Gomphonema truncatum
Gomphonema quadripunctatum
Navicula bacillum
Navicula capitatoradiata
Navicula cincla
Navicula cryptocephala
Navicula cryptotenella

+

+ 4+ o+ o+ o+

+

+

+ o+ + +

+ o+ + +

+ o+ + o+

+ o+ + o+

+ + + +
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Appendix 2. Continued

May 2008

Aug. 2008

Oct. 2008

Y1

Y2

Y3

Y1 Y2

Y3

Y1

Y2

Y3

Navicula decussis
Navicula gregaria
Navicula minima
Navicula neoventricosa
Navicula nipponica
Navicula viridula var. rostrata
Fam. Nitzschiaceae
Denticula tenuis
Hantzschia amphioxys
Nitzschia amphibia
Nitzschia palea
Nitzschia sinuata var. tabellaria
Phylum EUGLENOPHYTA
Cl. EUGLENOPHYCEAE
Ord. EUGLENALES
Subord. EUGLENINAE
Fam. Euglenaceae
Euglena viridis
Phylum CHLOROPHYTA
Cl. CHLOROPHYCEAE
Ord. VOLVOCALES
Fam. Volvocacea
Eudorina elegans
Ord. ULOPRICHALES
Fam. Microsporaceae
Microspora willeana
Fam. Chaetophoraceae
Chaetophora pisiformis
Ord. CHLOROCOCCALES
Fam. Coelastraceae
Coelastrum microporum
Fam. Oocystaceae
Oocystis parva
Fam. Scenedesmaceae
Scenedesmus acutust. costulatus
Scenedesmus arcuatus
Scenedesmus spinosus
Scenedesmus spinosus var. bicaudatus
Ord. OEDOGONIALES
Fam. Oedogoniaceae
Oedogonium sociale
Ord. ZYGNEMATALES
Fam. Zygnemataceae
Subfam. Mougeotioideae
Mougeotia viridis
Subfam. Spirogyroideae
Spirogyra hollandiae
Fam. Desmidiaceae
Subfam. Cosmarieae
Cosmarium undulatum
Staurastrum puntulatum

+

+

Total

24

26

28

18 23

19

24

22

32
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Appendix 3. Species list of phytoplanktons at 2 sampling sites of Sacheon -stream from May to Oct. 2008

May 2008

Aug. 2008

Oct. 2008

S1 S2

S1

S2

S1

S2

Phylum CYANOPHYTA
Cl CYANOPHYCEAE
Ord. CHROOCOCCALES
Fam. Chroococcaceae
Synechocysis aquatilis
Merismopedia glauca
Ord. NOSTOCALES
Subord. NOSTOCHINEAE
Fam. Scytonemataceae
Scytonema crispum
Fam. Nostocaceae
Anabaena marospora
Subord. OSCILLATORIINEAE
Fam. Oscillatoriaceae
Oscillatoria limnetica
Oscillatoria limosa
Phormidium valderianum var. tenuis
Lyngbya birgei
Phylum CHRYSOPHYTA
CL. BACILLARIOPHYCEAE
Ord. CENTRALES
Subord. COSCINODISCINEAE
Fam. Thalassiosiraceae
Cyclotella meneghiniana
Cyclotella stelligera
Thalassiosira bramaputrae
Fam. Melosiraceae
Melosira varians
Ord. PENNALES
Fam. Diatomaceae
Fragilaria capucina
Fragilaria capucina var. mesolepta
Fragilaria construens var. binodis
Fragilaria pinnata
Hannaea arcus
Meridion circulare
Synedra inaequalis
Synedra ulna
Tabellaria flocculosa
Subord. RAPHIDINEAE
Fam. Eunotiaceae
Eunotia arcus
Eunotia minor
Fam. Achnanthaceae
Achnanthes convergens
Achnanthes exigua
Achnanthes lanceolata
Achnanthes lanceolata var. rostrata
Achnanthes minutissima
Cocconeis placentula var. lineata
Fam. Naviculaceae
Amphora copulata
Cymbella affinis
Cymbella cuspidata
Cymbella delicatula
Cymbella lacustris

Cymbella mesiana




Appendix 3. Continued

May 2008

Aug. 2008

Oct. 2008

S1 S2

S1

S2

S1

S2

Cymbella minuta
Cymbella sinuata
Cymbella turgidula
Diploneis ovalis
Diploneis subovalis
Gomphonema clevei
Gomphonema parvulum
Gomphonema quadripunctatum
Gyrosigma acuminatum
Navicula bacillum
Navicula capitatoradiata
Navicula cryptocephala
Navicula cryptotenella
Navicula decussis
Navicula goeppertiana
Navicula lanceolata
Navicula pupula
Navicula viridula
Navicula viridula var. rostrata
Pinnularia viridis
Fam. Nitzschiaceae
Bacillaria paradoxa
Hantzschia amphioxys
Nitzschia amphibia
Nitzschia clausii
Nitzschia dissipata
Nitzschia frustulum
Nitzschia levidensis
Nitzschia palea
Fam. Surirellaceae
Surirella angusta
Surirella minuta
Phylum CHLOROPHYTA
Cl. CHLOROPHYCEAE
Ord. ULOPRICHALES
Fam. Ulotrichaceae
Ulothrix zonzla
Fam. Chaetophoraceae
Chaetophora pisiformis
Ord. CHLOROCOCCALES
Fam. Oocystaceae
Antkistrodesmus facaltus
Fam. Scenedesmaceae
Scenedesmus acutus f. costulatus
Scenedesmus arcuatus
Scenedesmus arcuatus var. capitatus
Ord. OEDOGONIALES
Fam. Oedogoniaceae
Oedogonium sociale
Ord. ZYGNEMATALES
Fam. Zygnemataceae
Subfam. Mougeotioideae
Mougeotia viridis
Subfam. Spirogyroideae
Spirogyra nova-angliae

+ o+ o+ o+

+

+ + + o+

+ + + o+ +

+ + + + + o+

Total

23

34

23

29




