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The Distribution and Standing Crop of Phytoplankton at the Estuaries of
Galgok Stream and Incheon River in Jeollanam-do

Ok-Min Lee*, Mi-Sun Yoo, Byung In Lee and An Suk Lim

Department of Biology, Kyonggi University, Suwon 443-760, Korea

Species composition, standing crop and dominant species of phytoplankton were investigated at 6 sites of Galgok
stream and Incheon river which run into Gomso Bay, Jeollanam-do in April, August and November 2007. Total of
210 taxa were found which were classified as 6 classes, 12 orders, 25 families, 66 genera, 177 species, 27 varieties, 5
forms and 1 unidentified species. These river and stream had lower concentration of T-N and T-P compared to that
of others; however, the site 2 of Galgok stream in summer was hypertrophic in T-P and also near hypertrophic in T-
N, and the site 1 in Incheon river during fall appeared to be hypertrophic in T-N, and the site 3 in summer showed
near hypertrophic level in T-P. Determining the trophic status of the water quality based on chlorophyll a (chl-a), the
site 3 of Galgok stream in spring and the site 3 of Incheon river in fall were oligotrophic; moreover, 6 sites including
the site 2 and 3 of Galgok stream in summer were mesotrophic, and 9 sites including all sites of Galgok stream in fall
turned out to be eutrophic. Particularly, the site 1 of Galgok stream in summer was hypertrophic, having 58.19 mg
chl-a m=3. There was a conspicuous difference between two values of standing crops based on chl-a and cell
counting. This discrepancy may have occurred because of abundant cyanophytes and exclusion of picoplankton
cells in cell counting. In the study, 5 cyanophytes, Synechocystis aquatilis, Microcystis aeruginosa, M. flos-aquae,
Oscillatoria angustissima, O. limnetica and 2 diatoms, Thalassiosira bramaputrae and Navicula viridula var. rostellata were
abundant. Based on the T-N, T-P values, standing crops and cell counting in Galgok stream and Incheon river were

between mesotrophic and eutrophic conditions.
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Fig. 1. The sampling sites of Galgok stream and Incheon river in
Jeollanam-do from Apr. to Nov. 2007.
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Table 1. The physico-chemical factors at 6 sites of Galgok stream and Incheon river in Jeollanam-do from Apr. to Nov. 2007

Date Site WT (°C) pH DO(mgL?l) CODg,(mgL™?) Turbidity(NTU) T-N(mgL™) T-P(ugL™)
Apr. Galgok #1 13.8 177 10.09 - - - -
2007 Galgok #2 14.9 75 10.12 - - - -
Galgok #3 14.7 8.2 12.54 - - - -
Incheon #1 15.6 8.4 12.20 - - - -
Incheon #2 20.4 7.3 11.72 - - - -
Incheon #3 18.7 8.2 12.31 - - - -
Aug. Galgok #1 26.1 9.7 11.02 15.4 20.1 0.79 70.51
2007 Galgok #2 23.2 73 6.40 53 11.8 1.42 170.03
Galgok #3 25.1 75 7.02 7.8 16.6 0.62 87.48
Incheon #1 24.2 7.2 6.30 4.8 16.1 0.75 63.90
Incheon #2 23.0 7.2 6.04 4.6 19.4 0.81 46.49
Incheon #3 24.1 7.4 6.04 6.6 76.4 0.77 127.05
Nov. Galgok #1 15.3 8.4 11.92 20.4 8.8 0.90 17.18
2007 Galgok #2 13.3 7.4 11.02 8.1 6.9 0.91 31.87
Galgok #3 11.2 7.6 10.41 6.4 8.8 1.03 39.89
Incheon #1 15.3 8.7 15.93 5.7 75 1.65 83.62
Incheon #2 135 7.8 10.82 5.9 19.1 1.43 55.48
Incheon #3 16.9 7.8 10.36 12.1 16.6 1.43 69.48
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(Appendix) .
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Fig. 2. Seasonal dynamics of standing crops through chl-a concentration (a) and the number of cells (b) of phytoplankton at 6 sites of

Galgok stream and Incheon river from Apr. to Nov. 2007.

Table 2. The cell numbers and percentages of dominant species of phytoplankton at 6 sites of Galgok stream and Incheon river from

Apr. to Nov. 2007

Dates Apr. 2007 Aug. 2007 Nov. 2007
Sites Dominant Species % cellsL™! Dominant Species % cellsL™t Dominant Species % cellsL™?
Galgok #1  Synechocystis aquatilis 12 125,926  Microcystis aeruginosa 86 3,240,238  Oscillatoria angustissima 54 2,792,366
Galgok #2  Synechocystis aquatilis 17 136,591 Synechocystis aquatilis 52 3,255,200 Oscillatoria angustissima 67 1,616,504
Galgok #3 ~ Synechocystis aquatilis 48 491,586  Synechocystis aquatilis 44 4,402,200 Oscillatoria angustissima 68 1,404,169
Incheon #1  Synechocystis aquatilis 14 85,734  Synechocystis aquatilis 20 619,706  Microcystis flos-aquae 65 603,000
Incheon #2  Synechocystis aquatilis 50 628,843  Synechocystis aquatilis 23 922,477  Oscillatoria limnetica 51 720,689
Incheon #3 Thalassiosira bramaputrae 37 588,393  Synechocystis aquatilis 23 2,178,797  Navicula viridula var. 10 88,230
rostellata

& a Fsk AlEF Al o3 dEFe] RS UE TEZE Palmer (1980)ol] 2] 7| ste] Z=7 9] 7ﬂxﬂ 165 —Ec%
WUths A% ok 5 2006). $HYEe BEse Ew o EZYPAE 3 Oscillatoria limosaS Eg3k <]
AFANN FEP(<3pm)e] AAEo] B B¢ GF2a  HBEFAELS ARG ARk BRT °1U1 CVC'OtE"a
o} WA 7] ABAAE FoetR e A3y HaE comta, Fragilaria construens, Chlamydomonas globosa & 3%

Hp Qlom (3 5 2002), G54 adt A2 Al Qg dE 2 o]FHE TSk =EE BHlete E—%Egom. a
ZFe Fagd Joje 2 A sHA] o] BaH vl 9l 2|3 sAle] FH 101]/\1 =33k Microcystis aeruginosa}l M.

t}(Takamura and Yukihidro 1994) 3tk
g} ez Fof ubg}t a ko] th=m (Jiménez et al.
1987. Odata and Yamada 1993), A2 Al A] E3HE X
Fote raddacy J¥Fer dAdE(Larsson and
Hagatrom 1982) .
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o2 N

H = -

2EE U xS
? FdoM I A EZFIE F A 2L FANE
2 Bl 23 ZL Synechocystis aquatilis, Microcystis

aeruginosa, M. flos-aquae, Oscillatoria angustissima, O.
Rl
2} Navicula viridula var. rostellata =

et TERT o2 eIt (Table 2).

limnetica = 5% I 2153} Thalassiosira bramaputrae

:'1/] ‘FTL—L-TI‘ =

flos-aquae= 3l S4EE S BHlste ERFTEClth. dAd
=< oA Phormidium inundatum, Surirella splendida 2]
Cladophora glomeratal: A 4+9S A Fsles ERFTOR
stAle] A 1258 At 18la L9 ES A

g5l E52 Oscillatoria limosaZ: E&élo] 13870

T

_>L

= E7F2 Cyclotella comtaz} 3}
24 —swu} EEREV B EEEY.
3 Q1 Microcystis aeruginosa”}
12 HE M. flos-aquae’}
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Table 3. The indicators of phytoplankton at 6 sites of Galgok stream and Incheon river from Apr. to Nov. 2007

Species

Sites(season*)

Clean water algae Cocconesis placentula
Cladophora glomerata
Phormidium inundatum

Surirella splendida

11(Su)
11(Su)

G2(Sp)
G1(Sp), 11(Sp)

Oscillatoria limosa

O. tenuis

Phormidium autumnale
Cyclotella meneghiniana
Melosira varians
Synedra acus

S. ulna

Gomphonema parvulum
Navicula cryptocephala
Hantzschia amphioxys
Nitzschia palea

Euglena viridis
Ankistrodesmus falcatus
Chlorella vulgaris
Coelastrum microporum

Water pollution algae

12(Sp)

G2(Sp), G3(Sp), I11(F)
G1(Sp), G2(Sp), G3(Su,F),11(Sp,F), 12(Su)

G1(Su), G2(F), G3(Su), 11(Su,F), 12(F)

G1(Sp,Su,F), G2(Sp,Su,F), G3(Sp,Su,F), 11(Sp,Su,F), 12(Sp,Su,F), 13(Sp, Su))
G1(Sp), 11(Su,F), 12(Sp,F)

G1(Su,F), G2(Sp,Su,F), G3(Sp,Su,F), 11(Sp,Su), 12(Sp,Su,F), 13(F)
G1(Sp), G2(Sp,Su,F), G3(Su,F), 11(Sp,Su,F), 12(Su), 13(Sp)
G1(Sp,Su,F), G2(F), G3(Sp,Su,F), 11(Sp,Su), 12(Sp,Su)

G1(Sp), G2(Su), G3(Sp,Su), 11(Su), G1(Sp)

G1(F), G2(Sp,Su,F), G3(Sp,F), 11(Sp,Su,F), 12(Sp,Su,F), 13(Sp)
G3(Sp) Eudorinaelegans G3(Sp)

G1(Su.F), G3(F), 11(Su), I2(F)

G1(F), G2(F), G3(Sp)

G1(Su,F), G2(Su,F), G3(Sp,Su), I11(F)

Taste and odor Cyclotella comta
Fragilaria construens

Chlamydomonas globosa

G1(Sp), G2(Sp), 13(Su)
G1(Su)
G3(Sp)

Toxic algae Microcystis aeruginosa

M. flos-aquae

G1(Su), I1(F),12(F)
G1(Su), 11(Su,F)

*Sp: spring, Su: summer, F: fall
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Appendix. Species list of phytoplankton at 6 sites of Galgok stream and Incheon river from Apr. to Nov. 2007

Seasons Galgok #1 Galgok #2 Galgok #3 Incheon #1 Incheon #2 Incheon #3

Species Apr Aug Nov Apr Aug Nov Apr Aug Nov Apr Aug Nov Apr Aug Nov Apr Aug Nov

Phylum CYANOPHYTA
Cl. CYANOPHYCEAE
Ord. CHROOCOCCALES
Fam. Chroococcaceae
Synechocystis aquatilis D + + D D + D
S. pevalekii + + + +
Dactylococcopsis acicularis + +
Microcystis aeruginosa D + +
M. flos-aquae + +
M. protea + + +
Aphanocapsa elachisra var. conferta +
A. elachista var. planctonica +
A. pulchra +
Chroococcus bituminosus + +
C. dispersus var. minor +
C. endophyticus +
C. turgidus +
Merismopedia elegans +
M. glauca +
M. tenuissima +
Ord. NOSTOCALES
Subord. NOSTOCHINEAE
Fam. Scytonemataceae
Tolypothrix distorta var. penicillata +
Subord. OSCILLATORIINEAE
Fam. Oscillatoriaceae
Oscillatoria angustissima D D D +
O. constricta
O. limnetica + + + + + 4+ + + + + + + D +
O. limosa + + +
O. nigra + +
O. tenuis + + + o+ + +
Phormidium autumnale +
P. inundatum +
P. papyraceum +
P. subfuscum +
Lyngbya birgei +
Phylum CHRYSOPHYTA
Cl. CHRYSOPHYCEAE
Ord. OCHROMONADALES
Fam. Dinobryaceae
Dinobryon cylindrica +
Dinobryon divergens +
Cl. BACILLARIOPHYCEAE
Ord. CENTRALES
Subord. COSCINODISCINEAE
Fam. Thalassiosiraceae

O

+
+
+

Aulacoseira ambigua + o+ + o+ + + o+ + +
A. italica +

Cyclotella comta + + +
C. meneghiniana + + + + o+ + o+ + +

C. stelligera +

Thalassiosira bramputrae + + + o+ + + + + o+ o+ D +
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Seasons

Species

Galgok #1

Galgok #2 Galgok #3

Incheon #1

Incheon #2

Incheon #3

Apr Aug Nov Apr Aug Nov Apr Aug Nov Apr Aug Nov Apr Aug Nov Apr Aug Nov

Melosira varians
Ord. PENNALES
Fam. Diatomaceae
Asterionella formosa
Fragilaria capucina
. capucina var. gracilis
. mesolepta
. construens
. construens var. binodis
. crotonensis var. oregona
. vaucheriae
Meridion circulare var. constrictum
Rhaphoneis surirella
Synedra acus
S. delicatissima var. angustissima
S. fasciculata
S. ulna
Subord. RAPHIDINEAE
Fam. Eunotiaceae
Eunotia bilunaris
E. minor
Fam. Achnanthaceae
Achnanthes hungarica
A. inflata
A. lanceolata
A. minutissima
Cocconesis placentula
C. placentula var. euglypta
Fam. Naviculaceae
Amphora copulata
Caloneis silicula
Cymbella affinis
C. aspera
C. cistula
C. delicatula
C. japonica
C. leptoceros
. mesiana
. minuta var. silesiaca
. naviculiformis
tumida
. turgidula
Diploneis oblongella
D. subovalis
Frustulia vulgaris
Gomphonema acuminatum
G. augur
G. globiferum
G. gracile
G. parvulum
G. pseudoaugur
G. pumilum
G. truncatum

M T T T m

00000

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+
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Appendix. (continued)

Seasons Galgok #1 Galgok #2 Galgok #3 Incheon #1 Incheon #2 Incheon #3

Species Apr Aug Nov Apr Aug Nov Apr Aug Nov Apr Aug Nov Apr Aug Nov Apr Aug Nov

Gyrosigma nodiferum +
G. strigilis + + + + + + + + + +
Navicula bacillum + + +
. clementis + +
. cryptocephala + + + + + + 4+ + + + + +
. cryptotenella + o+ + o+ + o+ +
. cuspidata + + + +
decussis
. goeppertiana + +
gregaria +
protracta +
. pseudolanceolata var. denselineolata +
pupula + + + + 4+ + + + + +
pupula var. capitata +
pupula var. elliptica +
. stroemii +
. symmetrica +
texana + + +
. viridula var. rostellata + + + 4+ + + + + + + o+ + + + D
Neidium iridis +
Neidium iridis var. ampliatum +
Pinnularia acrosphaeria + +
P. appendiculata +
P. gibba + +
P. imperfecta +
P. microstauron + o+ +
Stauroneis anceps +
Fam. Nitzschiaceae

Bacillaria paradoxa +
Hantzschia amphioxys + + + o+ +
Nitzschia amphibia +
. closterium +
. constricta + + + o+
. dissipata + + + + + + + + + +
. draveillensis + +
obtusa +
palea + + o+ o+ + + o+ o+ o+ + o+ o+ +
. terrestris + +
Fam. Surirellaceae
Surirella angusta +
S. lata +
S. minuta + + o+ + + o+
S. splendida +
S. tenera + + +
Phylum DINOPHYTA

Cl. DINOPHYCEAE

Ord. PERIDINIALES

Fam. Peridiniaceae

Peridinium marchicum + o+ +
Phylum EUGLENOPHYTA

Cl. EUGLENOPHYCEAE

Ord. EUGLENALES

Subord. EUGLENINAE

+ + + o+
+

zzzzzzzZzZ2222222

+
+

zzzzzzz
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Seasons

Species

Galgok #1 Galgok #2 Galgok #3 Incheon #1 Incheon #2 Incheon #3

Apr Aug Nov Apr Aug Nov Apr Aug Nov Apr Aug Nov Apr Aug Nov Apr Aug Nov

Fam. Euglenaceae
Euglena limnophila
E. viridis
E. sp.
Trachelomonas abrupta
T. allia
T. cervicula
T. crebea
T. hexangulata
Phylum CHLOROPHYTA
Cl. CHLOROPHYCEAE
Ord. VOLVOCALES
Fam. Clamydomonadaceae
Chlamydomonas angulosa
C. globosa
Fam. Volvocaceae
Eudorina elegans
Ord. TETRASPORALES
Fam. Palmellaceae
Sphaerocystis schroeteri
Fam. Tetrasporaceae
Apiocystis brauniana
Ord. ULOPRICHALES
Fam. Ulotrichaceae
Ulothrix zonata
Ord. CLADOPHORALES
Fam. Cladophoraceae
Cladophora glomerata
Ord. CHLOROCOCCALES
Fam. Micractiniaceae
Golenkinia paucispina
G. radiata
Micractinium pusillum var. elegans
Fam. Oocystaceae
Kirchneriella lunaris
K. lunaris var. irregularis
Tetraodron minimum
Westella botryoides
Oocystis borgei
Ankistrodesmus falcatus
A. westii
Chlorella vulgaris
Fam. Hydrodictyaceae
Pediastrum biwae
P. simplex
P. simplex var. duodenarium
P. tetras var. tetraodon
Fam. Coelastraceae
Coelastrum cambricum
C. microporum
Actinastrum hantzschii var. fluviatile
Fam. Scenedesmaceae
Tetrallantos lagerheimii

+ + +
+
+ +
+ + +
+ + + o+
+ 4+ + o+ o+ o+ + o+ o+
+
+ O+ +
+ + o+ o+ +
+
+
+
+
+
+ +
+
+ +
+
+
+
+ + + o+
+
+ + +
+ o+ + + +
+
+ + o+
+
+
+
+ +
+ o+ + + o+
+ o+ + o+ o+ o+ +
+
+
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Appendix. (continued)

Seasons Galgok #1 Galgok #2 Galgok #3 Incheon #1 Incheon #2 Incheon #3

Species Apr Aug Nov Apr Aug Nov Apr Aug Nov Apr Aug Nov Apr Aug Nov Apr Aug Nov

Crucigenia fenestrata + o+ +
C. quadrata + +
Tetrastrum minimum +
Scenedesmus acuminatus + o+ + + o+
. acutiformis + +
acutus
. acutus f. costulatus + o+ + + + + +
. arcuatus +
armatus + +
. bicaudatus +
. brasiliensis + + +
. denticulatus + + + +
ecornis + + + + +
. incrassatulus +
. intermedius +
. longispina + +
. opoliensis + +
. protuberans f. pologranulatus + +
quadricauda var. longispina f. granulatus + + +
. quadricauda var. longispina f. regularis +
. quadricauda var. maximus +
. spinosus + + + + + + + + +
. spinosus var. bicaudatus + + +
Fam. Desmidiaceae
Subfam. Closterieae
Closterium dianae +
C. leibleinii + o+
C. venus + + o+
Subfam. Cosmarieae
Cosmarium abbreviatum var. minor + o+
C. angulosum +
C. circulare +
C. costatum +
C. globosum +
C. globosum f. minor +
C. granatum + + + +
C. humile +
C. quadrum
C. rectangulare var. africanum +
Cosmarium reniforme + o+
C. subalatum +
C. subcostatum + + +
Euastrum denticulatum +
Staurastum affine +
S. cyclacanthum + o+
S. dejectum +
S. gemelliparum +
S. hantzschii + +
S. laeve var. lativergens + +
S. orbiculare + +
S. punctulatum var. pygmaenum + +
S. taylorii +

+

+

+
+
+
+
+
+

+
+
+

Total taxa 22 45 65 41 36 54 50 35 30 26 37 53 34 34 45 12 15 10

+: Occurrence in each site
D: Dominant species



