Korean J. Limnol. 33 (1) : 38~50 (2000)

Ak 2ope] o]
NgERaESN Bz
o =

Cregdiste A7

=54
3. B 420-743)

Seasonal Changes of the Phytoplankton and the Periphyton Community at the Suer Stream
in Kwangyang. Lee, Kyung and Sook-Kyung Yoon (School of Life Sciences, The Catholic
University of Korea, Puchon 420-743, Korea)

Seasonal changes of the phytoplankton and the periphyton community were inves-
tigated from August 1998 to April 1999 at five stations at the Suer stream in Kwang-
yang. A total of 112 species of phytoplankton were identified. Of those, the diatoms
were present at all stations but the green algae, the bluegreen algae, and the dinofla-
gellates were present at Station 4 and Station 5 more frequently than the other
stations. The phytoplankton standing crops varied from 10,100 cells/l at Station 4 in
April 1999 to 1,489,100 cells/l at Station 4 in October 1998. The seasonal variation
patterns of phytoplankton standing crops were different among stations as well as
the pattern of presence. The dominant species were as follows: Achnanthes minutis-
sima, Aulacoseira distans v. alpigena, Cocconeis placentula v. lineata, Cymbella
minuta, C. silesiaca, Fragilaria arcus v. recta, Peridinium cinctum, Rhizosolenia
longiseta, Synedra rumpens and filamentous algae. Of those, Achnanthes minutis-
sima, Rhizosolenia longiseta, Synedra rumpens and filamentous algae showed the
highest rate of occupation in the phytoplankton standing crops during the inves-
tigated periods. A total of 99 species of periphyton were identified. Among those, the
diatoms of the periphyton community were observed frequently rather than those of
the phytoplankton community. The ecological indicator values showed B-mesos-
aprobous in saprobity and was close to eutraphentic in trophic state. There were no
considerable differences between the ecological indicator values by planktonic dia-

toms and periphytic diatoms.

Key words : Phytoplankton, Periphyton, Standing crops, Ecological indicator values,
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Fig. 1. Map showing the investigated stations at the Suer
stream in Kwangyang.
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Table 1. The physicochemical factors at the Suer stream.
. . Temperature (°C)
Station Time pH Date
Air  Water
1 14:10 6.8 32.0 24.7 25 Aug 1998
2 14:45 6.7 31.0 23.8 ”
3 15:15 7.0 315 23.8 ”
4 15:45 6.9 29.9 27.8 ”
5 11:40 6.7 29.2 29.0 26 Aug 1998
1 16:20 6.6 19.8 16.5 22 Oct 1998
2 17:40 6.7 19.9 16.5 ”
3 18:15 6.9 16.0 15.5 ”
4 15:30 6.4 20.1 20.0 ”
5 11:50 6.6 235 19.8 23 Oct 1998
1 14:05 6.6 6.8 8.2 21 Jan 1999
2 14:40 6.5 8.5 8.8 ”
3 15:10 6.8 6.5 6.5 ”
4 15:40 6.9 7.8 7.6 ”
5 16:05 6.9 10.5 9.8 ”
1 15:40 6.7 25.2 19.8 24 Apr 1999
2 16:10 6.5 234 19.2 ”
3 16:30 6.9 23.2 19.3 ”
4 16:45 6.8 23.0 20.8 ”
5 17:10 6.9 24.0 20.0 ”

Table 2. The species numbers of phytoplankton observed
at the Suer stream.

Station
2 3 4 5
Month
Aug 1998 12 6 9 22 35
Oct 1998 7 5 8 13 9
Jan 1999 4 5 2 3 12
Apr 1999 5 4 4 14 28

Table 3. Shannon’s index (H) on the phytoplankton com-
munity at the Suer stream.

Station
2 3 4 5
Month
Aug 1998 0.62 0.39 0.86 1.15 1.21
Oct 1998 0.26 0.64 0.72 0.34 0.40
Jan 1999 0.19 0.34 0.30 0.43 0.72
Apr 1999 0.43 0.30 0.55 0.97 0.95
w23 S 2FEEkH E2F 5 Achananthes
£ Cocconeis<r, CymbellaZ:, Navicula4-2] ZF+= o3

B 2 A" kel A3 2@sbelov} Patrick (1977)
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laria4:, Gomphonema<:, Nitzschia<s, Pinnularia<s,
Synedrad—-/] Z2= w1 AA 499 AAH 42 AAY
5| A F2 F¥dle] ELF el = EFE 2

CyclotellaZy, Fragi-
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Fig. 2. The seasonal changes of phytoplankton standing crops (cells/l) at the Suer stream.
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villei, Asterionella formosa, Aulacoseira distans v. alpi-
gena, Cocconeis placentula v. lineata, Cosmarium punc-
tulatum (?), Cyclotella stelligera, C. sp., Cymbella
minuta, C. silesiaca, Eunotia pectinalis v. minor, Fragi-
laria arcus v. recta, Gomphonema olivaceum, Monora-
phidium aguatum, M. contortum, Navicula sp. 1, Peridi-
nium cinctum, Rhizosolenia longiseta, Scenedesmus
ecornis, Stichococcus subtilis, Synedra fasciculata, S.
rumpens, filamentous algae 1, 2 5 24 Z%9t}(Table
4). AA 12 AA 26M= 19991 1Y} 4Y fila-
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Table 5. The species numbers of periphyton observed at
the Suer stream.

Station
2 3 4 5
Month
Aug 1998 1 5 5 15 14
Oct 1998 7 5 15 9 8
Jan 1999 18 18 13 23 17
Apr 1999 4 4 11 1 3
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Appendix 1. The list of phytoplankton at the Suer stream.

Station 1 2 3 4 5

Month
Taxa Aug Oct Jan Apr Aug Oct Jan Apr Aug Oct Jan Apr Aug Oct Jan Apr Aug Oct Jan Apr

Achnanthes minutissima + + + + + + + + + + +
Amphora sp. +

Ankistrodesmus braunii (?) +
Aphanocapsa grevillei +

Asterionella formosa + +
Asterococcus superbus +

Aulacoseira distans v. alpigena + + + +
Calothrix fusca + +

Chroococcus minimus +

C. pallidus +

Closteriopsis longissima + +

Cocconeis placentula v. lineata + + + + + + + + + +
Coelastrum cambricum +

C. sphaerium +
Cosmarium diplosporum +

C. pachydermum +

C. punctulatum (?) +

Cyclotella stelligera +  +
C. sp. + + + + + +
Cymbella affinis +
C. cistula +

C. falasiensis (?) +

C. minuta + + +  + + + + + + + + +
C. silesiaca + +
C. tumida + + +
Dinobryon bavaricum

D. divergens

D. sertularia

Eunotia pectinalis v. minor + +

Fragilaria arcus v. recta + + +

. bidens +

. capucina + +
. crotonensis + +
. fragilarioides +
sp. 1 +

.sp. 2 +

F.sp.3 +

Glanocosphaera sp. +

Glenodinium gymnodinium +

G. quadridens +

Gloeocystis major +

G. vesiculosa +

G. decorticans +
Gloeocapsa sp. + +
Gomphonema acuminatum +

G. acuminatum v. clavus +

G. angustatum +

J’_
J’_

+ o+ o+t

mm mm mmmm
+
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Appendix 1. Continued.

Station 1 2 3 4 5

Month
Taxa Aug Oct Jan Apr Aug Oct Jan Apr Aug Oct Jan Apr Aug Oct Jan Apr Aug Oct Jan Apr

Gomphonema olivaceum =+ + + +

G. sphaerophorum + + +

G. truncatum +

G. truncatum v. capitatum + +
G. turris
Gyrosigma scalproides +

Mallomonas alpina + =+

M. caudata +
M. komarkovae +
M. sp. +
Melosira varians + + +

Monoraphidium aquatum +
M. contortum + + +
Myxosarcina gelatinosa +

M. sp. +

Navicula avenacea +

. elginensis + +

. exigua
. shonfeldii +

. viridula +

sp. 1 + +  + + + +
sp. 2
.sp. 3 +

N.sp. 4 +

Nitzschia denticula +

N. parvula + +

N. thermalis +
N. sp. +
Oscillatoria agardhii +

Pandorina morum +

Peridinium anglicum +

P. bipes +
P. cinctum + + +

P. inconspicum +
P.
P.

+

+
N
N
N
N
N

zzzzzzz
+

volzii +

sp. +
Pinnularia abaujensis +
P. microstauron +
Rhizosolenia longiseta + + +
Scenedesmus abundans v. longicauda +
S. denticulatus
S. denticulatus v. linearis
S. ecornis +
S. quadricauda
Sphaerozosma aubertianum +
Staurastrum cingulum v. inflatum
S. dejectum

+ 4+ + +

+ +
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Appendix 1. Continued.

Station 1 2 3 4 5

Month
Taxa Aug Oct Jan Apr Aug Oct Jan Apr Aug Oct Jan Apr Aug Oct Jan Apr Aug Oct Jan Apr

Staurastrum punctatum +

S. sp. +

Stephanodiscus hantzschii f. tenuis +
Stichococcus subtilis +

Surirella angusta +

S. sp. +

Synedra acus +
S. delicatissima + + + +
S. fasciculata + + + + +
S. rumpens +

S.ulna + + +

Tabellaria flocculosa +

Trachelomonas sp. 1 +

T.sp.2 +

Treubaria setigerum +

Colonial form algae +

Filamentous algae 1 +

Filamentous algae 2 +

+
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Appendix 2. The list of periphyton at the Suer stream.

Station 1 2 3 4 5

Month
Taxa Aug Oct Jan Apr Aug Oct Jan Apr Aug Oct Jan Apr Aug Oct Jan Apr Aug Oct Jan Apr

Achnanthes brevipes +

A. lanceolata f. capitata +

A. sp. + +

Amphipleura lindheimeri +
A. sp. +
Amphora sp. + + +

Caloneis ventricosa v. truncatula +

Closterium ehrenbergii +

C. moniliferum + +

C. sp. +
Cocconeis placentula v. lineata + + + + + + + + +

C. sp. +
Cosmarium botrytis +

C. notabile f. arciticum +

C. undulatum v. crenulatum +

C. wittrockii +

Cyclotella comta +
C. sp.

Cymbella affinis + +
. aspera

. lunata +
. minuta +
. naviculiformis

. prostrata

. silesiaca

. tumida + + + + + + + +
. turgidula +
sp.

Diatoma hyemale v. quaratum +

Diploneis smithii v. dilatata +
Eunotia pectinalis v. minor +

Fragilaria arcus v. recta + +

F. crotonensis +

F. vaucheriae + + + +

F. sp. +

Gomphonema angustatum +

.augur +

. dichotomum +

. gracile +

. olivaceum +

. olivaceum v. calcarea

. olivaceum v. minutissimumum +
. parvulum +

. subclavatum v. commutatum +

. truncatum +

. truncatum v. capitatum + + +

sp. + +

Gyrosigma sp. + +
Mallomonas sp. +

Melosira varians + + + +
Navicula avenacea +

O00000000
+ 4+
-

+ +

oNoRoRoRoRoRoRo RNl
++ +
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Appendix 2. Continued.

Station 1 2 3 4 5

Month
Taxa Aug Oct Jan Apr Aug Oct Jan Apr Aug Oct Jan Apr Aug Oct Jan Apr Aug Oct Jan Apr

Navicula cryptocephala =+ + +

. decussis + +

. globulifera +  +
. oppugnata +

. radiosa +
. radiosa v. tenella +

. rhynchocephala v. germainii + + +

. salinarum +

. veneta + + + +
. viridula v. rostellata + +
Neidium affine +  +

N. bisulcatum +
N. interruptum v. minor +

N. sp. +

Nitzschia linearis +

N. palea +
N. sublinearis + +

N. thermalis + +
N. sp. + +
Oscillatoria irrigua + +

. olivaceoides +

. princeps v. tenella +

sancta +

. tenuis + +

. uncinata (?) +

sp. + +
Phormidium retzii +

Pinnularia abaujensis +
. abaujensis v. subundulata +

. appendiculata +

. biceps + + +

. brebissonii +

. microstauron +

. viridis +

sp. + +  + + + + + +  + +
Scenedesmus circumfusus +
Spondylosium sp. + + +
Staurastrum ensiferum +

Staurastrum punctulatum + +

S. punctulatum v. kjellmanii +

Stauroneis phoenicenteron f. gracilis +

Surirella angusta +

S. biseriata v. constricta +

S. elegans +

S. robusta v. splendida +

Synedra ulna + + +

Tabellaria fenestrata +

T. flocculosa +

222222222

+ +

000000
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