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Seasonal Changes of the Phytoplankton Community in the Imjin River. Lee, Kyung* and
Sook -Kyung Yoon (School of Life Sciences, The Catholic University of Korea, Puchon 420-
743, Korea)

Seasonal changes of the phytoplankton community was investigated from July 2000
to April 2001 at five stations in the Imjin River. A total of phytoplankton were com-
posed of 193 taxa, belonging to 5 divisions, 145 species, 28 varieties, 1 form, 19 uni-
denfitied species. Of those, the diatoms and green algae were present during the
investigation periods more frequently than the other taxa. The phytoplankton stand-
ing crops varied from 89 x 103 cells/l at station 1 in October 2000 to 8,825 x 103 cells/l at
station 3 in April 2001. Throughout the investigation periods, at station 1, there was
low in the size of phytoplankton standing crops at large. Otherwise, at station 2,
staion 3 and station 4, we could see the maximum of phytoplankton standing crops
in July 2000 and then phytoplankton standing crops decreased and it reached to the
minimum in January 2001, and after then, it increased again. But exceptionally, we
could see the maximum of phytoplankton standing crops in April at station 3. And
also, at staion 5, we could see the similar variation pattern of phytoplankton stand-
ing crops at station 2, station 3 and station 4 with a little differences in seasonal vari-
ation pattern of phytoplankton standing crops. The major dominant species were
Achnanthes minutissima, Anabaena sp., Aulacoseira ambigua, A. granulata, A. gra-
nulata v. angustissima, Cymbella affinis, Cylindrotheca closterium, Diatoma vul-
gare, Merismopedia glauca, Stephanodiscus hantzschii f. tenuis.
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Fig. 1. Map showing the investigated stations in the Imjin
River.
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Table 1. The physicochemical factors in the Imjin River.

Temperature (°C)

. . DO Conductivit Salinit
Station Time Air Water pH (mg/l) (us/cm) Yy (%) Yy Date

1 19:40 21.3 29.0 8.3 15.2 136.6 0.1 1st Aug. 2000
2 16:45 31.0 29.8 8.0 15.3 314.3 0.1 28th Jul. 2000
3 12:00 28.5 33.0 7.8 14.8 219.0 0.1 ”

4 10:30 31.0 28.5 7.2 12.3 197.5 0.1 ”

5 10:10 28.0 27.3 6.8 3.3 1856.0 0.9 1st Aug. 2000
1 18:40 9.0 12.0 8.1 9.7 - - 28th Oct. 2000
2 17:34 10.7 13.0 8.5 10.5 - - ”

3 14:50 15.3 135 8.1 10.0 - - ”

4 11:30 13.0 14.0 7.7 8.9 - - ”

5 10:50 13.0 15.0 7.3 6.8 - - ”

1 15:00 -2.0 0.3 7.3 14.2 88.6 0.1 28th Jan. 2001
2 13:50 -2.0 0.2 7.3 12.6 165.8 0.1 ”

3 16:30 0.0 0.0 7.1 12.4 145.1 0.1 27th Jan. 2001
4 12:40 5.3 1.0 7.1 11.7 179.9 0.2 ”

5 11:00 25 0.1 7.2 10.3 1907.0 1.8 ”

1 14:10 28.2 19.0 7.8 10.1 112.9 0.1 29th Apr. 2001
2 13:00 22.5 18.2 8.1 10.6 371.3 0.2 ”

3 16:20 22.6 17.5 8.7 14.3 335.3 0.2 28th Apr. 2001
4 12:35 22.5 16.3 7.9 8.9 511.0 0.3 ”

5 11:05 22.3 16.0 6.8 4.5 - - ”

— : not detected

Qo] A= w23 2o (Table 1).
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Fig. 2. Seasonal changes of chlorophyll—a concentration
of phytoplankton in the Imjin River.
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Table 2. The species numbers of phytoplankton observed
in the Imjin River.

Station
Month 1 2 3 4 5
Jul./Aug. 2000 34 56 37 51 14
Oct. 2000 28 41 36 30 12
Jan. 2001 30 29 28 15 17
Apr. 2001 29 37 28 9 13
- - - - - -
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Fig. 3. Seasonal changes of standing crops of phytoplank-
ton in the Imjin River.

Table 3. The seasonal changes of the dominant species in the Imjin River.

Az Akt el Fo FAA =AM A&
3 wlwa] BH, AA7F(el9k f, 1999) B G5 (R
3} o], 1996) Bt} =LA vpebdon 37 (o] A, 1997
71, 1998) Brhi= A7 vielytet

ANEEYaE A ALY 10% o 4E AAsh &
22 Achananthes minutissima, Anabaena sp., Aul-
acoseira ambigua, A. granulata, A. granulata v. angu-
stissima, Coscinodiscus joneasianus, Cymbella affinis,
Cylindrotheca closterium, Diatoma vulgare, Merism-
opedia glauca, Stephnodiscus hantzschii f. tenuis 5 11
Z39t} (Table 3). 2000 10Y AA 4oA =
Stephnodiscus hantzschii f. tenuis”} 84.3% = % 12| A
82 Jehgdor 20004 109 A 5olA SR
¢l Aulacoseira granulataz} 79.7%, 20019 4 AA 2
A Z7<l Achananthes minutissimaz} 78.5%2] #
F&2 deht e 2o 9882 dehigich o 9

(unit: 1,000 cells/I)

Station 1 2

3 4 5

Taxa

Month Aug. Oct. Jan. Apr. Jul. Oct. Jan. Apr. Jul. Oct. Jan. Apr. Jul. Oct. Jan. Apr. Aug. Oct. Jan. Apr.

3710
(15.0%) (11.2%)

149
(27.9%)
133
(51.0%)

33 492

(12.0%) (78.5%)
137

(49.8%)

Achnanthes
minutissima

Anabaena sp.

Aulacosgira
ambigua

A. granulata - - - - - - - -

A. granulata v.
angustissima

Coscinodiscus
joneasianus

Cymbella affinis T oW - - - - _

Cylindrotheca
closterium

Diatoma vulgare - T - - - _

Merismopedia
glauca

Stenphanodiscus ~ _
hantzschii f. tenuis

1432
(61.4%)

627

1784
(43.8%)

697 1422
(25.5%) (17.1%) (68.9%)

375
(78.1%)

223
(56.5%)
1810
(56.8%)
2133 3368 340 828
(52.20) (79.7%) (28.6%) (22.2%)

966
(25.9%)

288
(15.2%)

54 148
(11.3%) (37.5%)
3856 322 2018
(43.79)(10.19%)(84.3%)

Total standing

crops 246

89 261

535 3079 2334 275 2462 4070 2063 480 8825 3187 2394 395 1892 4089 4227 1190 3727
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Appendix 1. The list of phytoplankton in the Imjin River.

oA
. 857

Station
Taxa Month

Class Chlorophyceae
Order Volvocales
Family Chlamydomonadaceae
Chlamydomonas sp.
Family Volvocaceae
Pandorina morum
Order Ulotrichales
Family Chaetophoraceae
Stigeoclonium sp.
Order Oedogoniales
Family Oedogoniaceae
Bulbochaete sp.
Oedogonium sp.
Order Chlorococcales
Family Characiaceae
Schroederia setigera
Family Hydrodictyaceae
Pediastrum biradiatum
P. duplex
P. duplex v. clathractum
P. duplex v. gracilimum
P. simplex
Family Coelastraceae
Coelastrum astroideum
C. proboscideum
Family Oocystaceae
Ankistrodesmus convolutus
A. falcatus
A. falcatus v. mirabilis
Closteriopsis longissima
C. longissima v. tropica
Dictyosphaerium ehrenbergianum
Kirchneriella arcuata
K. contorta
Lagerheimia chodatii
Monoraphidium arcuatum
M. contortum
M. griffithii
Planktosphaeria gelatinosa
Selenastrum gracile
Tetraedron douspinum
Treubaria globosa
Family Scenedesmaceae
Actinastrum hantzschii
A. hantzschii v. fluviatile
Micractinium parvum
M. pusillum
M. pusillum v. elegans
Scenedesmus acuminatus
S. armatus
S. bernardii
S. brevispina
S. communis
S. danubialis

++ o+

+ 4+

+ 4+

+

ottt

-




Appendix 1. continued.

Phytoplankton Community in the Imjin River
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Station

Taxa Month

Scenedesmus denticulatus
. dimorphus
. incrassatulus
. naegelii
. obliquus
. opoliensis v. contacta
. pleiomorphus
. quadricauda
. quadricauda v. longispina
. spinosus
. subspicatus
Family Chlorococcaceae
Characium limneticum
Order Zygnematales
Family Zygnemataceae
Mougeotia sp.
Spirogyra sp.
Family Desmidiaceae
Closterium acutum
C. cornu
C. dianae
C. setaceum
C. sinense
Cosmarium subtumidum
C. undulatum v. minutum
C. sp.
Euastrum sp.
Staurastrum punctulatum
Class Euglenophyceae
Order Euglenales
Family Euglenaceae
Euglena acus
. elastica
. gracilis
. minuta
. polymorpha
. proxima
sp.
Phacus caudatus
Trachelomonas intermedia
T. sp.
Class Chrysophyceae
Order Chrysomonadales
Family Ochromonadaceae
Dinobryon cylindricum
D. sertularia
Family Mallomonadaceae
Mallomonas sp.
Order Dictyochales
Family Dictyochaceae
Dictyocha fibula
Class Dinophyceae
Order Gymnodiniales
Family Gymnodiniaceae
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Appendix 1. continued.

Station
Taxa Month

o J

A

Gymnodinium sp.
Order Peridiniales
Family Glenodiniaceae
Glenodinium borgei
G. pulvisculus
Class Cyanophyceae
Order Chroococcales
Family Chroococcaceae
Chroococcus limneticus v. elegans
Gloeocapsa montana
Merismopedia glauca
M. punctata
Order Oscillatoriales
Family Oscillatoriaceae
Oscillatoria granulata
O. lacustris
O. sp.
Phormidium sp.
Family Nostocaceae
Anabaena sp.
Class Bacillariophyceae
Order Centrales
Family Thalassiosiraceae
Aulacoseira ambigua
A. distans
A. granulata
A. granulata v. angustissima
Cyclotella litoralis
C. meneghiniana
C. pseudostelligera
C. stelligera
C. striata
Skeletonema costatum
Stephanodiscus hantzschii f. tenuis
Thalassiosira eccentrica
T. leptopus
Family Melosiraceae
Ellerbeckia arenaria
Melosira varians
Family Coscinodiscaceae
Coscinodiscus joneasianus
Family Hemidiscaceae
Azpeitia africana
A. nodulifera
Family Heliopeltaceae
Actinoptychus senarius
A. splendens
Family Rhizosoleniaceae
Rhizosolenia longiseta
Order Pennales
Suborder Araphidineae
Family Diatomaceae
Asterionella formosa
Diatoma anceps
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Station

Taxa Month

Diatoma vulgare

D. vulgare v. breve

D. vulgare v. ovalis

Fragilaria capucina

F. crotonensis

Meridion circulare

Synedra acus

. delicatissima v. angustissima

. goulardi

. rumpens

. rumpens v. familiaris

. ulna

ulna v. danica

. ulna v. oxyrhynchus

Tabellaria flocculosa

Suborder Raphidineae

Family Eunotiaceae

Eunotia pectinalis

E. pectinalis v. minor
Family Achnanthaceae

Achnanthes biasolettiana

A. lanceolata

A. minutissima

Cocconeis diminuta

C. placentula

C. placentula v. lineata
Family Naviculaceae

Amphora copulata

Caloneis ventricosa v. truncatula

Cymbella affinis

. cymbiformis

. lunata

. minuta

. silesiaca

. tumida

. turgidula

Gomphonema clevei

G. gracile

G. olivaceum

G. sphaerophorum

G. vibrio v. intricatum

Gyrosigma sp.

Navicula bacillum

. bulnheimii

. capitata

. capitatoradiata

. cryptocephala

. elginensis

. kotschyi

. menisculus

. pupula

. pupula v. capitata

. pupulav. elliptica

. pupula v. mutata
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Appendix 1. continued.

\ Station
Taxa Month

Navicula pupula v. rectangularis

N. radiosa

N. rhyncocephala

N. schroeterii

N. similis

N. variostriata

Navicula viridula v. rostellata

Neidium affine

N. sp.

Pinnularia abaujensis

P. subrostrata

Pleurosigma sp.

Stauroneis phoenicenteron
Family Nitzschiaceae

Cylindrotheca closterium

Nitzschia acicularis

. frustulum

. gracilis

. hantzschiana

. intermedia

. levidensis v. salinarum

palea

. subacicularis

. sublinearis

. umbonata

sp.

Family Surirellaceae
Cymatopleura librile
Surirella angusta
S. linearis
S. minuta
S. robusta v. splendida
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