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Abstract

Seasonal occurrances and dynamics on the freshwater algae were examined in the
upstreams of the Yongsan river system with the Kwangju service water area from 1993 to
1994. Three hundred and three taxa were totally collected and composed of 6 classes, 15 or-
ders, 7 suborders, 31 families, 74 genera, 248 species, 48 varities and 7 forma. Compositions
in each algal class were devided in 136 taxa of Chlorophyceae(44.8% ), 109 taxa of
Bacillariophyceae( 36.0% ), 30 taxa of Cyanophyceae(10.1% ), 21 taxa of Euglenophyceae(6.
9% ), 4 taxa of Chrysophyceae(1.3% ) and 3 taxa of Dinophyceae(1.0% ).

The occurrance of taxa was a markedly decrease(-62) between summer and autumn, the
critically increase( +43) between spring and summer. And also, it was indicated that the
high frequency of taxa in summer, but the high standing biomass in winter in spite of low
taxa. In general, it has much algal biomass in station 9 and 10, but low in station 4, 5 and

11, relatively.
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Through this survey, the major dominant taxa in algal biomass, Microcystis aerugino-

sa, Melosira varians, Synedra ulna and Navicula cryptocephala, they were all above

2.1 x10°%ells/], 13.2% of totals. There are about 10% of new emigrated taxa by season and

they showed a remarkable succession. We may suggested that this system was well sus-

tained for the habitat of freshwater algal community with low dominance and high diversity.

Twenty three of nuisance algae including of Microcystis aeruginosa, Peridinium

willel and Anabaena flos-aquae were distributed as if had low appearance. Of course,

many of them were saprobiontic taxa, extraordinary growthing groups depend on organic

loading in water system, and also it was not showed severe algal blooming phenomenon.
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Table 1. Summary of the freshwater algae collected in the upstream of the Yongsan River System from

1993 to 1994.

Class Order Subord. Fam. Gen. Sp. Var. For. Total
Cyanophyceae 2 2 3 11 30 30
Dinophyceae 1 2 2 3 3
Euglenophyceae 1 1 4 19 2 21
Chrysophyceae 2 2 4 4 4
Chlorophyceae 7 2 17 39 99 30 7 136
Bacillariophyceae 2 3 6 18 93 16 109

Totals/6 15 7 31 74 248 48 7 303
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Appendix 1. Systematic lists and seasonal occurrence of the freshwater algae in the upstream of the
Yongsan River System from 1993 to 1994.

Systematic List WIN SPR SUM  AUT

Class Cyanophyceae

Order Chroococcales

Family Chroococcaceae
Chroococcus minor { Kuetz.) Naeg. * * *
C. minutus Naeg. *
C. turgidus (Kuetz.) Naeg. * *
Aphanothece microspora Naeg. * *
Aphanocapsa delicatissima West et West *
A. microspora Naeg. *
Microcystis aeruginose Kuetz. * * * *
M. incerta Lemm. * * *
M. viridis (Braun) Lemm. * *
Merismopedia glauca( Ehr.) Naeg. *
M. punctata Meyen *
M. tenuissima Lemm. *
Gomphosphaeria lacustris Chod. *
Synechococcus aeruginosa Naeg. * *

Order  Nostocales

Suborder Nostocchineae

Family Rivulariaceae
Calothrix fusca ( Kuetz.)Bornet & Flahault *
Anabaena flos-aquae (Lyngb.)Breb. * *

Suborder Oscillatoriineae

Family Oscillatoriaceae
Oscillatoria amoena Gomont * *
0. brevis(Kuetz.) Gomont * *
O. curviceps Agardh *
0. formosa Bory *
0. limosa (Roth) Agardh *
0. nigra Vaucher * *
0. princeps Vaucher *
0. subbrevis Schm. * *
0. tenuis Agardh *
0. tortusa Gardner * *
Phormidium ambiquum Gomont *
P.orientale G.S. West *
Lyngbya birgei G.M. Smith *
L. contorta Lemm. *
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Systematic List

WIN

SPR

SUM

AUT

Class Chrysophyceae
Order Chrysomonadales
Family Ochromonadaceae

Dinobryon cylindricum Imhof

D. divergens Imhof

D. serturalia Ehr.

Order Heterosiphonales
Family Vaucheriaceae
Vaucheria sessilis ( Vauch.) De Candolle

Class Dinophyceae
Order Peridiniales
Family Peridiniaceae
Peridinium cinctum ( Mueller) Ehr.
P. willei Huitfeldt- Kaas

Family Ceratiaceae
Ceratium hirundinella (O.F. Mueller) Schrank

Class Euglenophyceae
Order Euglenales
Family Euglenaceae

Euglena acus Ehr.

E. gracilis Klebs

E. limophila Lemm.

E. meneghini Lefevre

E. proxima Dangeard

Lepocinclis ovum (Ehr.) Lemm.

L. wangi Chu

Phacus curvicauda Swirenko

P. orbicularis Huebner

P.orbicularis var. caudatus Skvortzow

P. tortus (Lemm.) Skvortzow

Trachelomonas cylindrica Ehr.

. dybowski Drezepolski

. granulosa Playfair

. hispida (Perty) Stein

. intermedia Dangeard

. lacustris Drezepolski

i Bae e Mo Mee Ml

. oblonga Lemm.

*
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Systematic List WIN SPR SUM AUT
T. palyfairii Defland. * * *
T. raciborski var. punctata Skvortzow *
T. volvocina Ehr.
Class Chlorophyceae
Order Volvocales
Family Chlamydomonadaceae
Chlamydomonas angulosa Dill. * * * *
C. globosa Snow *
C. pseudopertyt Pascher * * *
Family Volvocaceae
Gonium pectorale Mueller * * * *
G. sociale Ehr. *
Pandorina morum Bory * * *
Eudorina elegans Ehr. * * * *
E. unicocca Simith *
Volvox aureus Ehr. *
Order Tetrasporales
Family Tetrasporaceae
Tetraspora gelatinosae ( Vauch.) Desvaux *®
T.lacustris Lemm. *
Family Paimellaceae
Sphaerocystis schroeteri Chod. *
Gleocystis ampla Kuetz. * *
G. gigas (Kuetz.) Lagerheim *®
G. vesiculosa Naeg. * *
Order Ulotrichales
Family Ulotrichaceae
Ulothrix substillissima Rabenhorst * * *
U. tenuissima Kuetz. * * *
U. zonata (Weber & Mohr) Kuetz. *
Order Chaetophorales
Family Chaetophoraceae
Chaetophora elegans (Roth) Agardh *
C. pisiformis {Roth) Agardh *
Stigeoclonium subsecundum Kuetz. * * *
Draparnaldia plumosa (Vauch.) Agardh *
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Systematic List WIN SPR SUM AUT
Order Chlorococcum
Family Microctiniaceae
Golenkinia paucispina West & West * *
G. radiata (Chod.) Wille *
Micractinium pusillum Fresenius *
M. pusillum var. elegans G. M Smith * *
Family Dictyosphaeriaceae
Dictyosphaerium pulchellum Wood * *
Family Oocystaceae
Kirchneriella contorta (Schm.) Bohlin * * *
K. lunaris (Kirch.) Moebius * *
K. obesa (W. West) Schm. * * * *
Tetraedron hastatum var. Platinum (Schm.)Lemm * *
T. trigonum var. gracile ( Reinsch) De Toni *
QOocystis solitaria Wittrock * *
Chodatella quadriseta Lemm. *
C. subsalsa Lemm. *
C. wratislawiensis (Schroeder )Ley * * * *
Ankistrodesmus convolutus Corda *
A. falcatus (Corda) Ralfs * *
A. falcatus var. mirabilis (W. & West) G.S. West *
A. gracilis (Reinsch) Korshikov * * * *
A. spiralis Lemm *
Chlorellar vulgaris Beyerinck * * *
Family Characiaceae
Characium ornithocephalum A. Braun *
Family Hydrodictyaceae
Pediastrum boryanum ( Turp.)Meneghini *
P. duplex Meyen *
P.duplex var. gracilimum West et West * * * *
P. duplex var. reticulatum Lagerheim * * *
P. obtusum Lucks *
P. simplex { Meyen) Lemm. * *
P. tetras (Ehr.) Ralfs *
Family Coelastraceae
Coelastrum microporum Naeg. * *
C. proboscideum Bohlin * *
C. reticulatum (Dang.) Ralfs * *
C. sphaericum Naeg. *
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Systematic List

WIN

SPR

SUM

AUT

Family Scenedesmaceae
Actinastrum hantzschii Lagerheim
A. hantzschii var. fluviatile Schroeder
Scenedemus acuminatus (Lagerh. )Chod.
. acutus Meyen
. acutus f. alternans Hortobagyi
. acutus f. costulatus (Chodat) Uherko.

. brasiliensis Bohlin

. brevispina (G.M Smith) Chod.
. ecornis (Ralfs) Chod.

. ecornis var. disciformis Chod.

b hhth ! !n!n

. incrassatulus Bohlin

.intermedius Chod.

. opaliensis Chod.

.opaliensis {. granulatus Hortobagyi
.ovalternus var. graevenitzii( Bernard) Chod.
. protuberans var. danubianus Uherko.

. quadricauda (Turp.) Fresenius

. quadricauda var. biornatus Kiss

. quadricauda f. asymetricus ( Hortob.) Uherko.
. quadricauda {. granulatus Hortobagyi

. spinosus Chod.

hhhthnlhahr !y !nbhn n

. tibiscensis Uherkovich
Crucigenia fenestrata Schm.
C. rectanglaris (A. Braun) Gay

Order Oedgoniales
Family Oedogoniaceae
Oedogonium stellatum Wittrock

Order Conjugales

Suborder Zygnemoideae

Family Zygnemataceae
Z ygnema decussatum ( Vauch )Agardh
Spirogyra aequinoctialis G. S. West

Suborder Desmidiodeae

Family Mesotaeniaceae
Mesotaenium macrococcum ( Kuetz. )Roy & Bisset
Netrium interruptum ( Breb.) Luktemueller
N.interruptum var. minor ( Borge) Krieger
Penium spirostriolatum Barker

.acutus f. tetradesmiformis (Woloszyn.) Uherko.

*

* ¥

* ¥ X ¥ ¥ *

* ¥ ¥ %

*
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Systematic List WIN SPR SUM AUT
Family Desmidiaceae
Clostrium acerosum var. minus Hantzsch * *
C. acutum (Lyngb.) Breb. *
C. calosporum var. brasiliense Boergesen *
C. dianae Ehr. * * *
C. dianae var. brevis ( Wittr. )Petkoff * *
C. gracile Breb. * * *
C. leibleinii Kuetz. * * *
C.toxon W.West * *
C.venus Kuetz *
C. venus var. apollonionis Crosagale
Cosmarium abbreviatum Raciborski * * %*
C. angulosum Breb. * *
C. auriculatum Reinsch *
C. botrytis Menegh. * *
C. constrictum Delponte *
C. contractum var. ellipsoideum West et West *
C. furcatospermum West et West * * * *
C. garrolense var. minus Kidd et Wade *
C. granatum Breh. *
C. granatum var. subgranatum ( Nordst)Luketmueller *
C. hammeri var. protuberans West et West * * *
C. humile var. striatum (Boldt) * * *
C. laeve Rabenhorst *
C. lundellii var. corruptum ( Turner) West et West * * * *
C. medioscrbiculatum West et West *
C. meneghini Breb. *
C. monomazum Lundell *
C. orntum Ralfs *
C. ralfsii var. montanum Raciborski * *
C.rectangulare var. africanum West et West * *
C. sportella Breb. *
C. sportella var. subnudum West et West *
C. subauriculatm var. truncatum West et West *
C. subcrenatum var. norstedtii Schm. * *
C. turpinii var. podolicum Gutwinski *
Euastrum dubium Naeg. *
E. germanicum (Schm.) Krieger *
E. platycerum Reinsch *
Stauratrum asterias Nygaard * £
S. dejectum Breb. * * *
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Systematic List WIN SPR SUM AUT

S. dispa Breb. * *
S. hantzchii var. japonicum Roy et Bisset *
S. gracile Ralfs * * * *
S. gracile var. coronulatum Boldt *
S. o'meraii {. parrallela Stroem * * * %
S. polymorphum Breb. * * *
S. punctulatum Breb. *
Spondylosium planum (Wolle) West et West *
Sphaerozoma aubertianum var. archeri(Gut.) West et West *

Order  Centrales

Suborder Coscinodiscineae

Family Thalassiosiraceae * * * *
Cyclotella glomerata Bachmann *
C. meneghiniana Kuetz. *
C. stelligera Cleve & Grun. * * *
Coscinodiscus lacustris Grun.

Family Melosiraceae *
Melosira ambigua (Grun.) Mueller * * *
M. granulatae ( Ehr.) Ralfs *
M. italica ( Ehr.) Kuetz. * * * *
M. variens Agardh

Order  Pennales

Suborder Araphidineae

Family Diatomaceae * *
Diatoma vulgare Bory
Fragilaria brevistriata Grun. *
F. brevistriata var. capitata Honb. *
F. construens (Ehr.) Grun. * * * %
F. construens var. binodis (Ehr.) Grun. *
F.intermedia Grun. *
F. pinnata Ehr. * *
F. vaucheriae (Kuetz. )Petersen * * * *
Synedra acus Kuetz. * * *
S. constricta Ostr. *
S. pulchella Kuetz. * *
S. rempems Kuetz. * *
S. rumpens var. meneghiniana Grun. *
S. ulna (Nitzsch) Ehr. * * * *
S. vaucheriae Kuetz. *
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Systematic List WIN SPR SUM  AUT

Suborder Raphidineae

Family Achnanthaceae
Achnanthes delicatula Kuetz. *
A. exigua Grun. * *
A. lanceolata Breb. * * * *
A. lanceolata var. dubia Grun. *
A. linearis W. Smith % * *
A. minutissima Kuetz. * * *
Cocconeis placentula Ehr. * * * *
C. placentula var. lineata (Ehr.) Cleve * *
Amphora ovalis Kuetz. * * *
A. ovalis var. pediculus Kuetz. *
A. perpusile Grun. *
A. veneta Kuetz. *
Cymbella af finis Kuetz. * * *
C. aspera (Ehr.) Cleve *
C. cistula { Hemprich)Grun. * *
C. helvetica Kuetz. *
C.leptoceros ( Ehr.)Grun. * * * *
C. microcephala Grun. * * * *
C. minuta Hilse & Rabh * *
C. minuta var. silesica ( Bleisch. & Rabh. )Reim. *
C. sinuata Gregory *
C. tumida (Breb.)V. Heurck * * * *
C. turgida (Gregory)Cleve * *
C. turgidula Grun. * *
C. ventricosa Kuetz. * *
Diploneis ovalis (hilse)Cleve *
Gomphonema acuminatum Kuetz. * * *
G. acuminatum var. Brebissonii (Kuetz. )Cleve *
G. angustatum ( Kuetz.) Rabenhorst *
G. angustatum var. productum Grun. *
G. apicatum Ehr. *
G. clevei Fricko * *
G. constrictum Ehr. * * * *
G. gracile Ehr. *
G. longiceps Ehr. * *
G. olivaceum (Lyngb.)Kuetz. * *
G. parvulum ( Kuetz. )Grun. * * * *
G. quadripunctatum(Qstr. )JWilouch *
G.sphaerophorum Ehr. *
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Systematic List
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SPR
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AUT

G. tetrastigmatum Horikawa & Okuno
G. truncatum Ehr.

G. ventricosum Gregory

G. vibrio var. pumilum (Grun.)R.Ross
Gyrosigma spenceri var. curbule Grun.
Navicula bacillum Ehr.

N. brevissima Hustedt

N. cincta (Ehr.)Kuetz.

N. crytocephala Kuetz.

N. crytocephala var. veneta ( Kuetz. )Grun.
N. decussis Ostr.

N. elginensis (Gregory )Ralfs

N. gracilis Ehr.

N. gregaria Donkin

N. laevissima Kuetz.

N. lanceolata ( Agardh)Kuetz.

N. minima Grun.

N. mutica Kuetz.

N. peregrina ( Ehr.)Kuetz.

N. pupla Kuetz.

N. pupla var. capitat Hustedt

N. radiosa Kuetz.

N. radiosa var. tenella (Breb.)Grun.
N. rhynchocephala Kuetz.

N. seminuloides Hustedt

N. symmetrica Patr.

N.viridula Kuetz.

N.viridula var. rostellata (Kuetz. )Cleve
Pinnularia biceps Gregory

P. brebissoni Kuetz.

P. microstauron ( Ehr.)Cleve

P. nobilis Ehr.

P. viridis ( Nitzsch)Ehr.

Family Nitzschiaceae
Bacillaria paxillifer Gmelin
Nitzschia amphibia Grun.
N. dissipata ( Kuetz. )Grun.
N. fornticola Grun.
N. frustulum Kuetz.
N. minuta Bleisch

¥ ¥ ¥ ¥ ¥ ¥

*

*

* X ¥ ¥

*

* % ¥ ¥

*

* ¥ X ¥ X

*

* ¥ X ¥
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Systematic List

WIN SPR SUM AUT

N. palea {(Kuetz.)W. Smith * * * *
N. paleacea Grun. * *
N. parvula Levis *
N. rostellate Hustedt *
N. sinuata var. tabellarie Grun. *

Family Surirellaceae
Surirella angustata Kuetz. *
S. ovata Kuetz. * *
S. ovata var. pinnata (W.Smith)Kuetz. * * *
S. robusta Ehr. * * *
S. tenuissima Hustedt *
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Fig. 1. Seasonal variation in number of taxa(A)
and algal biomass(B, 10%cells/1) at the up
stream of the Yongsan River System from
1993 to 1994.
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Fig. 3. Seasonal variation in freshwater algal bio-
mass( 10°cells/1) of major dominant groups
enumerated from the Yongsan River Sys-
tem from 1993 to 1994.
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Fig. 4. Seasonal variation of dominant indices( DI)
and Shannon-Weaver's diversity indices
(H') in the freshwater algal communities at
four reservoirs of Yongsan River System
from 1993 to 1994.
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Table 2. Dominant species and their dominant indices( DI) and Shannon- Weaver's diversity indices(H') of

the freshwater algal communities in the upstream of the Yongsan River System from 1993 to

1994.
Sites Dominant taxa DI H

Microcystis aeruginosa- Anabaena flos-aquae 0.184 2311
) Melosira varians-Synedra ulna 0.113 2.884

Winter . . . . .
10 Microcystis aeruginosa- Melosira varians 0.209 2,011
12 Mcrocystis aeruginosa-Melosira varians 0.244 1.735
Melosira varians- Eudorina elegans 0.185 1.903
Sori Microcystis aeruginosa- Melosira varians 0.194 2.165
pring 10 Microcystis aeruginosa- Melosira varians 0.213 1.454
12 Microcystis aeruginosa- Melosira varians 0.286 1.212
Microcystis aeruginosa- Melosira varians 0.200 1.699
Anabaena flos-aquae- Eudorina elegans 0.080 3.481

Summer } . . . .
10 Microcystis aeruginosa-Melosira varians 0.149 2919
12 Microcystis aeruginosa-Synedra ulna 0.214 1.899
Microcystis aeruginosa-Melosira varians 0.211 2.015
Melosira varians- Cymbella tumida 0.148 2.722

Autumn ) . . . .
10 Microcystis aeruginosa- Melosira varians 0.290 1.215
12 Microcystis aeruginosa- Melosira granulata 0.286 1432
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