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Limno-Biological Investigation of Lake Ok-Jeong

Hyung-Ho SONG
Department of Fisheries Biology, National Fisheries University of Busan,

Namgu, Busan, 608 Korea*

Limnological study on the physico-chemical properties and biological characteristics of the Lake
Qk-Jeong was made from May 1980 to August 1981, For the planktonic organisms in the lake,
species composition, seasonal change and diurnal vertical distribution based on the monthly
plankton samples were investigated in conjunction with the physico-chemical properties of the body
of water in the lake.

Analysis of temperature revealed that there were three distinctive periods in terms of vertical
mixing of the water column. During the winter season (November-March) the vertical column was
completely mixed, and no temperature gradient was observed. In February temperature of the
whole column from the surface to the bottom was 3.5°C, which was the minimum value. With
seasonal warming in spring, surface water forms thermoclines at the depth of 0-10 m from April to
June. In summer (July-October) the surface mixing layer was deepened to form a strong thermocline
at the depth of 15-25m. At this time surface water reached up to 28.2°C in August, accompanied
by a significant increase in the temperature of bottom layer. Maximum bottom temperature was
15°C which occurred in September, thus showing that this lake keeps a significant turbulence
Achgh the hypolimnial layer. As autumn cooling proceeded summer stratification was destroyed
from the end of October resulting in vertical mixing.

In surface layer seasonal changes of pH were within the range from 6.8 in January to 9.0 in

guutuost. Thighest value observed in August was mainly due to the photosynthetic activity of the
phytoplankton.

In the surface layer DO was always saturated throughout the year. Particularly in winter (January-
April) the surface water was oversaturated (Max. 15.2 ppm in March). Vertical variation of DO was
not remarkable, and bottom water was fairly well oxygenated.

Transparency was closely related to the phytoplankton bloom. The highest value (4.6m) was
recorded in February when the primary production was low. During summer transparency decreased
hand the lowest value (0.9 m) was recorded in August. It is mainly due to the dense blooming of
gnabaena spiroides var. crassa in the surface layer.

A.The amount of inorganic matters (Ca, Mg, Fe) reveals that Lake Ok-Jeong is classified as a
soft-water lake. The amount of Cl, NO;-N and COD in 1981 was slightly higher than those in
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1980. Heavy metals (Zn, Cu, Pb, Cd and Hg) were not detectable throughout the study period.

During the study period 107 species of planktonic organisms representing 72 genera were identified.
They include 12 species of Cyanophyta, 19 species of Bacillariophyta, 23 species of Chlorophyta,
14 species of Protozoa, 29 species of Rotifera, 4 species of Cladocera and 6 species of Copepoda.

Bimodal blooming of phytoplankton was observed. A large blooming (1, 504X 103 cells// in October)
was observed from July to October; a small blooming was present (236X10° cells/! in February)
from January to April.

The dominant phytoplankton species include Melosira granulata, Anabaena spiroides, Asterionella
gracillimag and Microcystis aeruginose, which were classified into three seasonal groups: summer group,
winter group and the whole year group. The summer group includes Melosire granulata and Anabaena
spiroides; the winter group includes Asterionella graéillima and Synedra acus, S.ulna; the whole year
group includes Microcystis aeruginosa and Ankistrodesmus félcatus. It is noted that M. graenulata tends
to aggregate in the bottom layer from January to August.

The dominant zooplankters were Thermocyclops taihokuensis, Difflugia corona, Bosmina longirostris,
Bosminopsis deitersi, Keratella quadrata and Asplanchna priodonta. A single peak of zooplankton growth
was observed and maximum zooplankton occurrence was present in July.

Diurnal vertical migration was revealed by Microcystis aeruginosa, M. incerta, Anabaena spiroides,
Melosira granulata, and Bosminc longirostris. Of these, M. granulate descends to the bottom and forms
aggregation after sunset. B. longirostris shows fairly typical nocturnal migration. They ascends to
the surface after sunset and_disperse in the whole water column during night.

Fourty one species of fish representing 31 genera were collected. Of these 13 species including
Pseudoperilampus wuyekii and Coreoleuciscus splendidus were indigenous species of Korean inland waters.

The indicator species of water quality determination include Microcystis aeruginosa, Melosira
granulata, Asterionella gracillima, Brachionus calycifiorus, Filinia longiseta, Conochiloides natans, Asplanchna
priodonta, Difflugia corona, Eudorina elegans, Ceratium hirundinella, Bosmina longirostris, Bosminopsis
deitersi, Heliodiaptomus kikuchii and Thermocyclops taihokuensis. These species have been known the in-
dicator groups which are commonly found in the eutrophic lakes. Based on these planktonic indicators

Lake Ok-Jeong can be classified into an eutrophic lake.
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Table 1. Capacity and other data in Lake

Ok-Jeong

Item Measurement

Maximum water storage capacity---437, 900, 000m3
Effective storage capacity of water---429, 200, 000m?3

Annual inflow rate-..-cerseerenennens 559, 448, 640m3
Annual supply of water--=«.--eeeiees 460, 110, 240m3
Annual overflow rate--creecrerreeuennens 99, 338, 400m3
Annual power supply---+ccom-ee 170, 308, 000KWH
Dam height ................................................ 64m

Maximum level of water-:---- 196. 50m(sea level)
Minimum level of lake basin..-140. 50m(sea level)

Maximum lake water depth--.-eveeeerreeennnss 56. 00m
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Table 2. The vertical distribution of monthly water conditions in Lake Ok-Jeong
(May 1980—August 1981)
Date and Water Depth (m)
weather conditions 0 5 10 15 20 25 30 35 40
1.80
May 31 pH 7.0 6.8 6.8 6.7 6.7 6.6 6.5 6.3 6.3
14:00-16:00 DO (ppm) 10.0 10.0 9.4 8.8 8.4 8.0 7.2 6.4 6.4
Clear WT (°C ) 240 2.0 150 80 7.2 62 60 56 55
Tr ((m ) 2.3
Jun. 14 rH 8.0 7.7 7.0 6.6 6.6 6.5 6.5 6.5 6.9
11:00-13:00 DO (ppm) 80 7.7 7.5 7.0 68 66 66 6.6 6.6
Clear WT (°C) 24.2 21.8 15.0 8.8 7.3 6.2 6.0 5.6 5.5
Tr ( m ) 2.3
Jul. 20 pH 8.2 7.4 6.5 6.5 6.5 6.5 6.5 6.5 6.5
15:00-17:00 DO (ppm) 9.2 9.2 90 90 85 7.0 66 64 6.4
Cloudy(5) WT (°C) 25,0 22.0 21.5 19.0 12.0 10.0 9.5 9.0 9.0
Tr (m ) 2.1
Aug. 17 pH 8.8 8.0 6.8 6.6 6.5 6.5 6.5 6.5 6.5
9:30-12:00 DO (ppm) 0.6 9.0 84 80 68 68 66 65 6.5
Cloudy(9) WT (°C) 24.0 23.5 21.5 20.8 185 16.0 10.7 10.0 9.1
Tr (m ) 0.9
Sep. 20 pH 8.5 7.2 6.8 6.8 6.5 6.3 6.3 6.3 6.3
13:00~15:00 DO (ppm) 10.4 88 7.8 7.0 65 61 54 50 4.6
Clear WT (°C) 23.8 22.8 22,0 21.6 20.5 15.0 10.0 9.1 8.5
Tr (m) 1.8
Qct. 19 pH 7.5 7.2 6.9 6.8 6.5 6.4 6.4 6.3 6.3
10:00-12:00 DO (ppm) 8.2 7.8 7.8 7.8 7.2 6.8 6.2 6.2 6.2
Cloudy(3) WT (°C) 19.5 19.5 19.5 19.5 15.6 9.0 8.2 7.6 7.6
Tr (m) 2.6
Nov. 30 pH 7.2 7.2 7.2 7.0 7.0 6.5 6.5 6.5 6.5
11:30-13:00 DO ( ppm) 10.2 10.2 10.2 10.2 9.5 7.8 7.3 4.4 4.0
Clear WT (°C) 10.8 10.8 10.5 10.5 10.4 9.3 7.8 7.8 7.5
Tr (m) 3.4
Dec. 28 pH 7.5 7.5 6.8 6.8 6.8 6.7 6.7 6.7 6.7
14:00-15:00 DO (ppm) 9.8 9.5 9.4 9.2 9.1 0.1 9.0 8.5 8.5
Cloudy(10) WT (°C) 6.2 6.8 7.0 6.9 6.7 6.4 6.2 6.2 6.0
Tr (m ) 3.3
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Table 2. Continued -
Date and Water Depth (m)
weather conditions 0 5 10 15 20 25 30 35 40
1981 )
Jan. 31 pH 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8
14:00-16:00 DO (ppm) 12.6 12.5 12,5 12.5 12.4 12.4 11.8 11.8 11..8
Clear WT (°C) 3.5 3.5 3.6 3.7 3.7 3.8 3.8 3.8 3.8
Tr (m) 4.0
Feb. 28 pH 7.0 7.0 7.0 7.0 7.0 7.0 6.8 6.8 6.8
11:10-12:30 DO (ppm) 14.2 13.8 13.8 13.8 13.2 13.2 13.2 13.2 13.2
Clear WT (°C) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Tr (m) 4.6
Mar, 22 pH 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
12:10-13:20 DO (ppm) 152 14.7 14.2 13.7 13.2 1.4 9.6 9.6 9.6
Clear WT (°C) 7.3 6.5 5.6 56 5.6 5.2 4.7 4.6 4.5
Tr (m) 4.4
Apr. 26 pH 77 7.5 7.2 67 67 67 67 67 6.7
15:00-16:00 DO (ppm) 12.1 12,0 12,0 12.0 11.4 11.4 11.4 11.0 11.0
Clear WT (°C) 15.0 13.2 7.1 6.0 6.0 55 50 5.0 5.0
Tr (m) 2.5
May 13 pH 7.8 7.4 6.7 6.7 6.7 6.7 6.7 6.7
17:30-18:30 DO (ppm) 9.0 11.0 11.2 10.0 9.2 6.4 6.4 6.0
Cloudy(5) WT (°C) 198 142 67 6.2 62 61 59 56
Tr (m) 2.2
Jun, 14 pH 8.5 6.9 6.8 6.8 6.8 6.8 6.8 6.8
13:20-14:50 DO (ppm) 10.8 11.6 12.2 10.4 10.4 10.4 10.0 9.4
Cloudy(10) WT (°C) 24.5 9.0 7.2 6.7 6.5 6.2 6.0 6.0
Tr (m) 1.9
Jul. 17 pH 8.4 7.0 6.8 6.8 6.8 6.8 6.8 6.3
14:50-15:30 DO (ppm) 10.2 86 82 7.0 6.8 68 6.5 6.5
Cloudy(6) WT (°C) 27.5 22.6 21.0 19.5 10.1 7.4 7.3 7.3
Tr (m) 2.0
Aug. 23 pH 9.0 8.3 6.6 6.6 6.6 6.6 6.6 6.6 6.6
12:10-13:30 DO (ppm) 10.8 9.2 8.0 6.5 6.2 7.5 6.5 5.5 5.5
Clear WwWT (°C) 28.2 27.2 24.4 20.6 20.0 8.2 7.4 7.4 7.3
Tr (m) 1.7

* DO: Dissolved oxygen WT: Water temperature Tr: Transparency
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Fig. 2. Seasonal changes of water conditions
at the surface-layer in Lake Ok-
Jeong (September 1980-August 1981).
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Fig. 3. Seasonal changes of water conditions
at the mid-layer (15-20m) in Lake Ok-
Jeong (September 1980-August 1981).
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Jeong (September 1980-August 1981).
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o 2 1981489 Zhe] Mgmsta g+t

B 4 Bl i, HBEA 1.34ppm, KE
10m Bl A& 0.4ppm o] #£4& mye, K
2)mg} 3omB@el e AL Bt elich ¥d 78
o= Yy, FEAA 7.19ppm, KE 10m FFel A
5.25ppm, 20mfgdl] A} 4.51ppm, EEo) 4] 6.74ppm
o] £#& Wmstsd .

EMAE: 4 Ay A+ £FAA= P 0.15ppm
o] AP o), KB 1om BT KEAAE ¥
0.14~0.37ppm 4 #& #mstd i, 7 AdE BT
0. 49ppm (10m B8] HG 0. 97ppm (20m F)74A
# KEA A wmskgd el

COD: 4 Hel £TF 0.74ppm (10m B)3Y HE
0. 94ppm(20m B)7}=] 198043 .t} 198146 -4 3
7 A= EE/AAE 0.06ppm o] WA P2l
2 e AKBAHE &HT 0.34ppm(20m E)¥¥ £
4 0.53ppm(10m E)7h=] Bmskgl ot

B 4 Aol B&F 0.03ppm(10m g) %€ & 0.05
pp(GEES 20m @)Y £& B, 7HAE &
T 0.1ppm(EE)FH HE 0. 2ppm(35m K JF)7}=|
Bnge.

BlES SrTRERE ol 198042 19814E4) By
5, ZRfE 2%, COD, z3lz #9 7% e
A o W JEe 2ol gleh. o % #E,
vt g, @l 22 BES Jshis BEEY 4
Pifie KR FEE A3, =Eolv Kifis 2
Hew WHEY SWES &) o] = ik

2. Plankton

a,

i,

A e gl A SR vkt o] WSS M
My RBEL LW, P T HBel A9 vt
v, K] ERG =3 LEERE mAS KEs
o] Zkfto] St.13} St.2¢) Hiff ikl A BEAKRE
B (460, 110, 240 m¥/year)s 7] o) 2o 2.2 [Hat
Plankton o ZHFfel ol 4 2ZEs Q=715 £Y
st7] $sked St 1, 2, 3ol A REHEEN 2 R
= Table 49} Z-gkct.

28 BEBLTH 728 107Holgler o &
Phytoplankton 2 Cyanophytas} 127, Bacillari-
ophyta 19f#, Chlorophyta 23fH¢} ¢l a1, Zooplankton
2 Protozoa 14 &, Rotifera 29 #, Cladocera 4 7,
Copepoda 6 f&o]2) o}

g, RAE BBEHE HIEY BE kikstd St
(TN A 1077, St. 2 (Rl A 727, St. 3 (LHD
ol A 8lfEel #4% HBgich. St.19 MBIl St.2

—t
(o]

- %
S} St. 30 Mgl g3l ol HAKY BER
fio] A =3 K (30—40m)e] St.2v} St.3 2
o A4dd del 2 FEREel glgierlety Al
Planktone] 244 % AL @l MHAA=
£ KAz ZREE £ 5 91, & KEeber
Bacillariophyta ¢] Melosiva granulate 2} 1. $#fEo]
BEfhe 2 gokel. o Bl & 1851k Melosira
granulata var. engustissima fo, spiralis 7} IHES]
ol Mg et zElz M. granulata:= 85 B
N fEd £ KB A BEEeR JYelted &
3 EE & et Hs 29
Nipkow(1950), Lund (1954a, b, 1955) B¢ 2} s}l
Melosira islandica helveticad] filament: @i 2}
o slehskold MEMS A% ol 47 Yo,
M. granuiata, M, ombigua= B3 F4re] B-L A
F ol RIRRABR Aot glebx @k it
Rotiferat Trichocerca [Goll = $-2] et A —f%
o2 T. cylindrica, T. longiseta 5o o] #
(Cho, 1971) 5 gl o} & el & T. capucinazt T
o] WEstolx, Asplanchna Be ATAAY HWE
(Cho, 1968, 1971, 1974,)e] std XS 4.
priodonte® o] glon} XK i A= A herrickiz}
wor 6435 87 LMol A A sieboldi
5 HEstal o} Br(;chionus angularis’= ¥ % MIHSE
= B g B BEd BAkY #Et de

Ao g Mol %"T BHEoz BEHEV olv gz o
% FAEH & EAE dob At
Copepodad] Heliodiaptomus kikuchii®} Thermo—

cyclops taihokuensis 7¢ s =] BME L ALET
e EBINB BB & Neutrodiaptomus okadai
(BAME LFRE)ZL #Este 3t HEMLE K
el e H. kikuchiiz} sl A& Bk gle <
olt}.,

Protozoa & Difflugia corona, D. spiralis, D.
wrceolata, D. pyriformis = ), FREEHE, &l
o) A 4% (Cho, 1971; Cho%, 1978) =u} glouk
Difflugia sp. = Z EEEY LEEE =7,
1) ey BE

HWE4RERY Plankton 429 HEE & LR
9 BB Mg B BEO R HEER
o5l feasich. 43 BAEMOTY MRS %8 EiE
%y Planktond] pE¢ FHINQ #EE o

EHiHe %38, Phytoplanktone] 4L 7~107
o) kEHEs 1~4 89 AEREY 2@ AH  &EY
Peak® 1Jelici(Fig. 6). 7~108¢ KEBEE 1073
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1980 - August 1981)

Eiwiel BAEREY TR

Table 4. Composition of plankton communities in Lake Ok-Jeong (September

PLANKTON

St.1 St.2 St.3

CYANOPHYTA

Microcystis aeruginosa
M, incerta
Anacystis cyanea
A. aeruginosa

A, varius
Oscillatoria tenuis
0. limosa
Spiruline laxissima
Anzbeena spiroides
A s

A, menderi
Nostoc torulosum

BACILLARIOPHYTA

Melosira granulata

M. granulata var. engustissima

M, granulate var.

angustissima fo. spiralis

M. italica

Cyclotella meneghiniana

Tabellaria fenestrata
Dictome clongatum

D. sp.

Fragilaria crotonensis
Asterionella gracillima
Synedra acus

S. ulna

Stauroneis anceps
Gyrosigma sp.
Navicrla cryptocephala
Amphore oralis
Cymbella tumida
Bacillaria paradoxa
Surinella elegans

CHLOROPHYTA

Pediastrum duplex
P, simplex
Micractinium pusillum

Dictycspnacrium pulchellum

Coelestrum cambricum
C. sp.

Tetraedron regulare
Chlorococcum humicola
Odgcystis sp.
Clostcriopsis longissima

Ankistrcdesmus falcatus

Criucigenia quadrata

Scenedesmus denticulatus

Stigeoc/snium tenue
Chaetothora sp.
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PLANKTON

St.1 St.2 St.3

Oedogonium sp.
Cosmarium maximum
C. sp.

Staurastrum leptocladum

S. sp.

S. megacanthum
S. tauphorum
Botryococcus sp.

PROTOZOA

Dinobryon divergens
Ceratium hirundinella
Euglena acus
Eudorina elegans
Pandorina morum
Pleodorina californica
Difflugia corona

D. constricta

D. wrceolata
Centropyxis acureata
Tintinnopsis cratera
Carchesium polypinum
Vorticella campanula
V. sp..

ROTIFERA

Conochiloides sp.

C. coenobasis
Conochilus unicornis
Polyarthra euryptera
P, trigla
Trichocerca capucina
T. cylindrica

T. elongata

T. scipio

T. insignis
Asplanchna priodonte
A. sieboldi

A. herricki
Brachionus calyciflorus
B. angularis

B. falcatus
Ascomorpha ecaudis
Chromogaster sp.
Squatinella mutica
Keratella cochlearis
K. valga

K. quadrata
Lepadella oblonga -
Trichotria sp.
Filinia longiseta

— 11—

p _— -—
p P r
P p P
P P —_
p p p
p — T
p p P
p — r
c c r
a [4 a
p P r
c c c
r — P
r - Iy
a c r
p — r
p —
P — P
p — .y
c c c
r P -
P p p
r —_— p
- o} —_
[¢ p —_
T — p
r c [¢
P P -
p — —
T P P
P - P
P P —
r p r
P r P
c r c
c P c
P P p
P P P
p — —
D p T
p — —
T p p
P P P
c — P
P - p
p P r
a P r



Table 4. Continued

PLANKTON St.1 St.2 St.3
Hexarthra mira p p —
Ploesoma sp. p r r
P. truncatum b} —
Pompholyx complanata P p p
CLADOCERA
Diaphanosoma brachyurum c r c
Moina sp. P P P
Bosmina longirostris a a a
Bosminopsis deitersi a a a
COPEPODA
Heliodiaptomus kikuchii [ c r
Eodiaptomus japonicus P P —
Cyclops strenuus p P P
C. vicinus p — —
Mesocyclops leuckarti r r r
Thermocyclops taihokuensis a c c
Nauplius a r r
Copepadid a p c

a: abundant c¢: common r: rare p: present

o] 7}3 Peak ¢ov, BEBEESL T2 Medosira
granulata, Anabaena spivoides ¢\ 3, MHlHE
=38 1,504X10°% cells/! g}, 1~3F¢ NEREH
X 2Ho] Peak o, BEBEL 2 Meosira
granulatas} Asterionella gracillima o) i, 1 A
RimpE = 236X10%ells/l =, 4 b BB
BES 128019, 1 <9 ML 10X10%ells//
v,

Phytoplankton it S 5EEe] FHM HRE 9 &
B B 2, A A FelE 24 v 4 dd
oh A= 7 ~10 59 KEHl KL= BEEA
o| £ 2 Melosira granulata, Anabaena spiroides
gdom, o] ol /NEe Ceratium hirundinelle,
Microcystis aepaginosa S-0] 9l dc)., #53] Peak ql
1088 4L 32 Melosira granulata (61.3%)}
Anabaena spiroides (38.7%)0] 2]3}ed o] Fo]F e},

Lund(1954a, b, 1955) = Melosire &} &y BE)S)
FEES AZlstd A, ol 5& Rl Kl =tet F44
£Rey T2 et & BARE Sk K
A ¥ty Feloh BAR BWEEER A %K)
= FAY FEZ U] ERstdeh olAd os
W EHMel A T~1086] A Kigst: Melosira
gronulate = BARE FWHES 53}t o] HL 64
3¢} #ipsls) Aatsle] 10 Aol Peak & o] F 4,
o] Hifgel £ KE-E 19.5-28.2°C Al o]FA

e

70 Anaboena
Melosira
Astersonella
Synedra
Cergtium
efc

EONEON

x1® Total number/%

A M J

M

The total number and composition of
the phytoplankton in Lake Ok-Jeong
(September 1980-August 1981).

Fig. 6.

fhkZBo| Melosire 7} EwA o 2 #Est: fle We-
senberg-Lund(1904, 1908)s} &j8] A= #HE= wt
DES

Anabaena 9} Oscillatoria 5-¢] Cyanophyta Eo]|
BhAEeR Hflsle A%y B3, & R
£ Ewzg @cob(Hutchinson, 1944;Horne, ef al.,
1972).

Wesenberg-Lund(1908)= Denmark 9] #-$%
Anabaena spiroides &) BERE-L 18—-22°C 2 ¥ 49)
N4 o] FolA =, Saito(1978)¢] &3},
Ridkigol A Ancbaena = TH3E 1087A A%
59 Phytoplankton ¢]w, = el 9—10 Hel
Bl @t n |ETer giet. Ceratium hirun-
dinelle = HKEEA 8535l Plankton e g 3
A Ql&dl, Cho (197D &8l I, KEW
o}2) Ro| A Ceratium hirundinelle = 738 104
7 HHsbe, 98 Bl ol=g

E5E NEREHIQ 1386 %Kl BE,
0] 5L F2 Melosira granulata, Asterionella gra~
cillima o1glo.v), o] #leol| A §e) Anabaena 9 Syn-
edra o) WiHslegcl. #53]) /AT £ & 259
Melosira granulata 7} 51.819%, Asterionella gracil-
lima 7} 45.36% 9}, +E5TuI3r HPF2 = Aste-
rionella gracillima 7} {EKKBHA 1-3H¢ %Xs)
o, o2 Asterionclle Ko [EABSS HHE
ZdeA Aoz, Hutchinson(1967)& Asterionella

Sagami
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Fig.7. The total number and composition of the
zooplankton in Lake Ok-Jeong (September
1980-August 1981).

o FEIRES MEE oo HXslad. &
3] Lund(1949, a,b;1950)s] 2] &t=d, B Winder
Mere o] 73 % Asterionella formosa = ¥iEH:o.=2,
B 234} BEE D ®E Q9 BR
Sagami Brzkihe] 4] Saito (1978)7} 1973—19774Ee)
FEZ vle] sl Asterionella formosa = {KKiE
Bl 1-3A¢ #Egetn #HiEstn gl

Al el 52 FEN HEsAT 289 £ELS
o A EEolth ol %o MRS B 2,000
cells/! TR =& Mzcrocystzs aeruginosa, Ankis-
trodesmus falcatus G}, o] T o X Anabaena
menderi; Nostoc torulosum, Diatoma elongatum, Syn-
edra acus, Closteriopsis longissima, Scenedesmus
denticulatus 52 Phytoplankton Eo| 4+ HE
i

Bi% Plankton #E-S Kifie] 22 XFd = M
HatAl AV HfHsts A=t S 2 %ﬁ——
W5 Ak & 106 A 2L S Rosl, 1
Al A4 b 2588 #@hsly]  AAstd 3)3
ol % 937 HEERL 1 250fEE/ Lllolges
3Jis} THel Peak7b 47 Z& £ <+ vk (Fig. 7).

Fig. 8. Seasonal changes of the dominant phy-
toplankton(upper) and zooplankton(lower)
in Lake Ok-Jeong(September 1980-August
1981).
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HMEE 2 A5 HEEEE Tablese Zon, x
BEEBE-2 Thermocyclops taihokuensis, Heliodiaptomus
kikuchi, Difflugia corona, Bosmina longirostris,
Bosminopsis deitersi, Keratella quadrata, Asplanchna
herricki, Eudorina elegans Fo| ¢}, o] ZEEE
o FEfisy BEhe ¥, Fig 83} 2o}

#k EHE fA A 4 B8E T2 Copepoda
old], L thell A EHiHe A% Thermocyclops tai-
Jokuensis = J1A BEEolgon, 11 15714
= HEHS}A] ¥=ch. Cyclops W Thermocyclops 530
Z3lE BEL MR A BE5Me Bake #EH
T3 gew, Willoughby (1976)¢] B{fd st
Burgis ¢ Walker = Ugandag] George el A
Thermocyclops hyalinus 7+ 712 Bl ERFH,
e e LA got 18 &ES T8
Bel A4 &9 dejvhr] = 2ol Nauplii 2 Cope-
podites & Heo| 9Fo] Peak o] o] Erta Firh. T3
9] 7 & Thermocyclops taihokuensis = 235 10
A 7t fiEHstn BEEMEE HolAl Fged,
Nauplii ¥ Copepodites o] IS 874 Peak (94
fEg/DE Bolx ek

Zooplankton 1 Rotifera & H{ZHo)
Keratella quadrata 9 Asplanchra priodonta, A. her-
ricki & 11—47 MEsA gz, o2& E2H
KBS Z& Ml ok Cho(1971)2] #Hiikd & 5t
=, Asplanchna priodonta = {LFE KEMAA 48
28 9A7A R HiBREeL.

Cladocera & @ 55-& Bosmina longirostris o}
Bosminopsis deitersi § 0.9, o|& 7z 10—125,
11—12 736 HEFskA ket

Protozoa & Difflugia corone & A Lt FREE
3} ol Bk MEsH, I B HMEL

B2,

Thermocyclops taihokuensis ¢] g Mz [ skt

ol2] & Zooplanktone} Ffify Bibv =olt He
Phytoplankton ¢ &gy B8y ¥ KiES PEL 7t
Z gol W Jed, EHMY AL 1-374d=
Asterionella gracillima 9% Melosira granulata 7+2
Phytoplankton o] #sle= FHo2 Xol, LI
Zooplankton 9} A3 BWAw = ol&ipd AT 4l

B 3ge k@S Fhol 3 ERe Aotz 47
EES
2) BEM A6

198048 9 B8 19814 8 Aztx] WHEL IHHRI
St.19] Plankton ®E4H L Fig. 9%+ 2}, St.1&

%
Table 5. The vertical distribution of main
phytoplankton in Lake Ok-Jeong
(September 1980 - August 1981)

Month Genera in ~ Depth of  Cells/! (%)
order of peak
dominance  density(m)

1980 Melosira 5 1,187,820 (37.7)

Sep. Anabaena 0 566,534 (31.4)
Ceratium 5 8,202 (71.2)
Qct. Melosira 5 4,398,878 (52.9)
Anabaena 5 1,508,850 (28.8)
Ceratium 5 16,403 (72.2)
Nov. Melosire 10 53,773  (25.2)
Anabaena 0 6,688 (27.5)
Asterionella 20 1,785  (31.7)
Dec. Melosira 15 15,305 (26.1)
Anabaena 5 4,067 (21.3)
Asterionella 10 3,480  (26.6)
1981
Jan. Melosira 40 232,352  (31.1)
Anabaena 10 76,570 (30.8)
Asterionella 0 19,568 (16.8)
Feb. Melosira 40 346,523  (21.9)
Asterionella 5 198,733  (20.9)
Anabaena 0 10,216 (60.9)
Mar. Asterionella 5 107,950 (41.6)
Melosira 40 77,045  (29.1)
Synedra 40 7,378  (45.7)
Apr. Melosira 40 48,501  (22.6)
Asterionella 10 19,188 (21.2)
Synedra 5 7,013 (81.5)
May Melosira 35 33,685 25.5)
Anabaena 10 3,667 (47.5)
Asterionella 5 1,773 (22.5)
Jun. Melosira 35 54,276  (43.4)
Synedra 35 1,350 (33.0)
Asterionella 10 629  (25.0)
Jul.  Melosira 5 66,850 (70.7)
Anabaena 0 4,550 (49.8)
Oscillatoria 0 2,287  (100)
Aug. Anabaena 0 897,000 (28.1)
Melosira 15 , 333 (27.5)
Microcystis 0 3¢0  (19.5)

WMAKES] BERE Rz =3 Esd 23X
Planktons] Mzifto] Wity B ol =k

FEWMHF BA= M= Plankton & EEIEAL
o EEM AHRE, 282 15 Peak EL 21
Table 5, 63} zgte}.



EHEL BAREREN B

Table 6. The verticzl distribution of
main zooplankion {n Lake Ok-Jeong
(September 1980-August 1981)

Month Genera in Depth of  Indiv-
order of sak iduals
dominance  density (m) /I (%)

1980

Sep. Eudorina 0 75 (21.2)

Nauplius 10 58 (17.8)
Copepodid 70 (51.8)
Qct. FEudorina 0 75 (38.0)
Keratella 33 138 (77.5)
Trichocerca 15 50 (29.7)

Nov. Copepodid 10 13 (100)

Dec. Bosminopsis i0 10 (100)

1681

Jan. Bosiniza 15 67 (100)

Feb. Bosminopsis 5 77 (49.3)

Vorticella 15 113 (100)
Dinobryon 10 51 (56.6)
Mer. Dinobryon 0 18,842 (43.1)
Difflugia 5 113 (100)
Polyarthra 20 33 (100)
Apr. Nauplius 40 42 (100)
May Polyarthra 35 128 (19.1)
Keratella 15 113 (37. 4
Bosmina 5 113 (46.8)
Jun. Bosminopsis 35 269 (58.6)
Nauplius 35 175 (45.5)
Bosmina 0 111 (28.5)
Jul.  Diffiugia 5 1050 (97.2)
Exdorina 25 170 (17.9)
Bosmina 0 235 (35.9)
Aug. Eudorina 0 150 (25.7)
Nauplius 30 20 (15.8)
Copepodid 5 140 (50)

Melosira ¢ Peak & 955 %5 1257146 & AR
5—15m Fle A ek, 1838 6AAAd L KE
<] A vhebgel. o] $hztel 2E2] Peak o] kgl
A EHo R He Wl ulAE L, del N F
ek 2ol R Mol WAE Wt HEEst:
B, (K BB st o) lebE (Lund,
1954a, b, 1955) A3} Melosira granulates} filament
2 RAA M U EeR slelgt Mtke] slv)
SEe slez Q2= (Nipkow, 1950; Lund, 19
54a, b, 1935).

Anabacie = fprh LFel Al 2 Peak & o] Bgl:
] et EEer @E

¥}, ¢} Pseudovacuoles oj

87 dEd A
1945).
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b REHIE ol Fdud RETE KR 20m g7t
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B A 2.5m k4 o2 ZE#E= Plankton 9] | H
BB MEZ S AR ¥l Microcystis acru-
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o) EE 4T

ginosa, M. incerta, Anabaena spiroides,

granulata, Bosmina longirostris 7% FS%rnlgl Z|iL
BREel #iE 29 (Fig. 10).
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Fig. 10. The diurnal fluctuation of plankton in Lake Ok-Jeong (August 23-24, 1981).
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Loz @k, ¥ 12:008F6] = FEF 3 {HEE
= gl
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ner, 1905) o] &% H¥3} o &o] BFo2 LRI
olot 7o FH o Kizakijiflol 4] F&E R Bosminopsis
deitersi &} Polyphemus pediculus &} 73 S0l A= 2. &=
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Table 7. Monthly oceurrence of plankton in Lake Ok-Jeong
(September 1980—Aungust 1981)

Plankton

1980

1981

S O N

D

J FMAM

Cyanophyta

Microcystis aeruginosa
M. incerta

Anacystis cyanea

A. aeruginose

A, wvarius

Gsciliatoria tenuis

O. limosa

Spirulina laxissima
Anabaena spiroides

A. sp.

A. menderi

Nostoc torulosum
Bacillariophyta
Melosira granulata

M. granulata var. angustissima
M. granulate var. angustissima fo. spiralis
M. italica

Cyclotella meneghiniana
Tabellaria fenestrata
Diatoma elongatum

D. sp.

Fragilaria crotonensis
Asterionella gracillima
Synedra acus

S. ulna

Stauroneis anceps
Gyrosigma sp.
Navicula cryptocephala
Amphora oralis

Cymbella tumida
Bacillaria paradoxa

Surinella elegans
Chlorophyta

Pediastrum duplex

P. simplex
Micractinium pusillum
Dictyosphaerium pulchellum
Coelastrum cambricum
C. sp.

Tetraedron regulare
Chlorococcum humicola
QOdcystis sp.
Closteriopsis longissima
Ankistrodesmus falcatus
Crucigenia quadrata
Scenedesmus denticulatus
Stigeoclonium tenue
Chaetophora sp.
Qedogonium sp.
Cosmarium maximum
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Table 7. Continued

EFHS BREHSH F1%

Plankton

1980

1981

S O N D

J

F'MA

M

J

J

C. sp.

Staurastrum leptocladum
S. sp.

S. megacanthum

S. tauphorum
Botryococcus sp.

Protozoa

Dinobryon divergens
Ceratium hirundinella
Euglena acus
Eudorina e¢legans
Pandorina morum
Pleodorina californica
Difflugia corona

D. constricta

D. wurceolata
Centropyxis acureata
Tintinnopsis cratera
Carchesium polypinum
Vorticella campanula
V. sp.

Rotifera

Conochiloides sp.
C. coenobasis

Conochilus unicornis
Polyarthra euryptera
P, trigla
Trichocerca capucing
T. cylindrica

T. elongata

T. scipio

T. insignis
Asplanchna priodonta
A, sieboldi

A. herricki
Brachionus calyciflorus
B. angularis

B, falcatus
Ascomorpha ecaudis
Chromogaster sp.
Squatinella mutica
Keratella cochlearis
K. valga

K. quadrata
Lepadella oblonga
Trichotria sp.
Filinia longiseta
Hexarthra mira
Ploesoma sp.

P, truncatum
Pompholyx complanata

o

oo

o
Lol = o= B -

o+
"

o B o B T = B =

— 19 —

il

o]

=+ 3Ty

[

k= - B )

Lo T = B

k=L oLl -]

T =

~

(e = = o)

o+ T

T 00 A

TP o ot oo o Lo - T = T = B > B =

= O

B OO0 T H g

- 3



x 7 %
Table 7. Continued
1980 1981
Plankt —_——
aniton S O ND T FMAMY]J J A

Cladocera

Diaphanosoma brachyurum r r r r r r

Moina sp. p

Bosmina longirostris P r ¢ r r r

Bosminopsis deitersi P P P P P r r
Copepoda

Heliodiaptomus kikuchii P P P P p P P P

Eodiaptomus japonicus P

Cyclops trenuus p

C. vicinus P

Mesocyclops leuckarti P p P

Thermocyclops taihokuensis P P P P P P r ¢ ¢
Nauplius r r r r r r r ¢ ¢
Copepodid c T P r r r r ¢ ¢

a : abundant ¢ : common r : rare p : present

4) Plankton o 2 & EH:iol HE#

4£fagyo 2 Plankton?] FEj Table 7ol 4 &=
ukgl o] 107 oo HMESIPY L £ MRS &
ul 5 Phytoplanktone] /] Cyanophyta?] Microcystis
seruginosa, Anabaena spiroides, Bacillariophyta ¢
Melosira granulata 9} 2.0] 8HE 12| 1
Synedra acus, S. alna Fo] JYi
Chlorophyta &} Ankistrodesmus falcatus 7} ¢l %} c}.

Zooplanktonﬂ 1 A e fFH fiBHEls ﬁ% %i

2.} Rotifera 7} @ E##-T M %o

éﬂﬁﬂ‘]&i Haa S 29 Protozoad] A Cera—
Eudorina elegans 8} Difflugia
coronao] ¢l 21, Rotiferac] A= Conochilus unicornis,

Asplanchna  priodonta & A. herricki,

Asterionella

gracillima,

tium hirundinella,

Brachionus

calyciflorus, Keratella quadrate, |3 Filinia
longiseta o] g ch, Cladocera ol 4= Bosmina longi-
rostris 8¢ Bosminopsis deitersi o] 9} 5., Copepoda ol

A Thermocyclops taihokuensis o] g},

Bk A& A fEdr E%shA S Plankton
19 el BHMKS Plankton fREERES AT ¥
B OkE, 1980)9 thigsled 2wl EE#WN BE
el ZES= HoE2e
Ankistrodesmus falcatus 7% QL ol 3, EER FE
= -S> Melosira granulata 2} 7.9 B, 121
Asterionella gracillima &}
k. 2 Af#HMY ZES - BEEL shx
A=t

sl HEHML hEEBY BEREd FES=
fHol| = Anabaena spiroides, Synedra ulna, S. acus,
Difflugia

Microcystis aeruginosa,

Conochilus unicornis 7} )

corona, Fudorina elegans, Brachionus

calyciflorus, Keratelle quadrata, Filinia longiseta,
Asplanchna priodonta S+ A. herricki 7} gl olvt. =&
B, oo, BB JEmeE FESE REE
= Ceratium hirundinella 8% Bosmina longirostris,
Thermocyclops taihokuensis7t 9l vh. mE#ERMY A
BRI ZE=S = BHEFEC. 2 Bosminopsis deitersi
wolgch, & EEHWS REM] 28, PEENM
fiEmEe] 3/l Kated ABEMS MEEE 1H
= Qolaw, ¥, kel B 108 XM,
h, AAKMY RERS 1Ed TEYed, B W,
HEFMA JURM REE-L 3 A

—?49—] F#E2 Wol Plankton a4 & K @4 #

MEBME ol EEHeEANT de R

o= 7]--1-51 }.

3. & <)

FHHe  fEA ME FEEE mE (19399
Cobitis B fusg9t Pseudobagrus sp. (PNH, 19394
A B3 ek B (1972)8] Hypomesus olidus o]
d:pke] BEEE W D EE HEShe &EHA W
o] (Lee and Kim, 1981) @43 v} gl ch &R FEANA
R BUEE Table 8, 0ol 4] R wpe}h Zo] BT
108} 308 41FO 2 o] & i 7ba wol &KL B
T gbn| Zacco platypus g o, 2 p-geo 2 HHE B/
Bt g AL
Puntungia herzi,
ek

b A#el =g ATHI RKEMS FE
FUEHMSl S5 22 Chol (1971)9] @4 E 21 9]
ehu] Zaceo platypus 7+ @& Be EIHHSH )

74 Squalidus coreanus, E3.7]
o] Carassius auratus 2] [JlHo}
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Table 8. Families of the fish with the
number of genera and species
collected in Lake Ok-Jeong

Family Number of genera Number of species
Cyprinidae 17 25
Cobitidae 2 4
Siluridae 1 2
Bagridae 3 3
Anguillidae 1 1
Channidae 1 1
Serranidae 2 2
Eleotridae 1 1
Qsmeridae 1 1
Gobiidae 1 1

Total 10 30 41
sshd, B, KEMAAx mel] Opsariichthys
bidens, x7}e] Siniperca scherzeri, o] Gobius

similis 74 2 g o2 o} glol, of WEY M
B Mot 3¢ THgede 2 Efslan ek 2
Bl EEe QAME K 268, FHlnie 23
Mok 04 Be Fio) THMAA W el
A AL B £E SHEE BHE ZE 48
RUe MEme mwsty oz AR
ozl 3 Choi (1971)% %] Vel Bl A HEA
e HAfE % 84Eolzlzm st Edl A AR
A # 1/20] BE= FHol Hifste AL £
Table 9. The species of fishes collected

in Lake Ok-Jeong (July 1980 —
August 1981)

Scientific name No. of specimens
collected
Cyprinidae
Rhodeus ocellatus
*Pseudoperilampus uyekii 4
*Acheilognathus yamatsutae 92
A, intermedia 3
A. limbata 16
A, signifer 54
* Acanthorhodeus gracilis 5
Cyprinus carpio 4
Carassius auratus 113
Pungtungia herzi 141

Table 9. Continued

Scientific name

. of specimens

collected

Hemibarbus longirostris

H. labeo

*Squalidus majimaee jordanet
*S. coreanus
Sarcocheilichthys czerskii
*S. wakiyae

Psendogobio esocinus
Pseudorasbora parva

*Coreoleuciscus splendidus

Zacco platypus

Z. temmincki

Moroco oxycephalus

Cultriculus eigenmanni
*Microphysogobio koreensis
*M, yaluensis
Cobitidae

Cobitis taenia striata
*C. longicorpus

Misgurnus anguillicaudatus

M. mizolepsis
Siluridae

Parasilurus asotus

*P, microdorsalis
Bagridae

Pelteobagrus fulvidraco
* Pseudobagrus sp.
*Liobagrus mediadiposalis
Anguillidae

Anguilla jeponica
Channidae

Channa argus
Serranidae

Coreoperca herzi

Siniperca scherzeri
Eleotridae

Odontobutis obscure
Osmeridae

Hypomesus olidus
Gobiidae

Rhinogobius brunneus

32
31
1
239

23

60

500

53

29

57

25
17

75

17

14

105

49

* ; Korean indigenous species

— 91 —
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ey Hyfelehn Asich.

W o)Wl AR MIET Ao} Paudoperi-
lampus uyekii, T3 A5, Acheilognathus yamatsutae,
JhA1 = 8]  Acenthorhodeus gracilis, 7)Z7| Squa-

lidus majimae, B S. coreanus, 3}ZF 37 Sarco-
cheilichthys wakiyae, 42| Coreoleuciscus splendidus,
Euk=l M.
=71

FZx15H  Psewdobagrus

X F2}  Microphysogobio koreansis,
Cobitis
Parasilurus microdorsalis,
sp., =}7FAbE]l Liobagrus mediadiposalise] 135S £
2] el EEe S ¢ Table 8,944 B: ulol
o] W o] EEol B2 R HEEE Be
T Bl KT B AR#ES] AEd S BERS ok
3t KRoletn 7= ).

a2ja K KRl A HIRSI= o 7] Perasilurus
=227 Pseudo-

Siniperca scherzeri, ¥]oj

yaluensis, 2ZF7) longicorpus,

asotus, v}-§-7] P. microdorsalis,
2.7}8}
Hypomesus olidus 20 PNAE ¥HiHEY BB =4
Ego] A BeE 259 £EW, & F £BY
d FEt o2 FEHE = wloth
PHE (1939)% 7)1 &Fs Cobitis taenia2] HifEo|
Y @A ERAMY AL A KEool #RH
o MRS b, EEQl SRRE BME FHEA A
= AY Iﬁﬁ%’«] WS Zrw gk stged Kim
(1976, 1980)& o) KEHyol Wrirze Y= Cobitis
forgicorpus 9. Sie2 WA, WAL )
Z7) C. taemia striataz}y EHIY vt Qo=
7!: FAEAAME &9 F ol 25 HRstd e =3
HNE (1939)% FE=}5H Pseudobagrus sp. & ifEHt
el A Age2 vustda KEE HBET AR
HWEGThD shgou, & (198D BT Kk
L2 BRI B EERY KBS AWldA
ye] Afmgeta #ET ok ded, go® J\EHEe
MRERA wdel A28 BES] & wHEle] 3l
29tz Gl '

2 N

2 el mEEld MET REM ATMA EH
Wil A 19804 SH¥ 19814F 8F7bx] 16[ 7 T
# A #Ed By BRE iy Plankt0n4
FHH BES BEY B8, 293 8EH
et BRA BAREHSEY PR ﬁﬁﬁfﬂ-?&“r.

FEARY K 8Ad B 28.2°C, 1 A5} 2
o B{E 3.5°Cylvt. KB KER 40m ol KiF
2 9B EE 8.5°C, 2Hel B 3.5°CEA] o &

bagrus sp.,

5

& 5°Cg=h. K Bl =48 Kl BEY 2%
2 BE ZEES 24 11 A4H 3 A7 BXREHS
o F& EEEAC delvd 2 Adv FENA
BB/ 25 3.5°Cyrh. 4A%H 6874 REK
K kHez Wl HEYH 10m KES Bt
Ao 2H BREel BRE=, lom NTY EEK:
5.6~7.1°C o] HEZ el 4z ®WKES #
Be 34 2oz 7~10 el 15~25m KEell K
BEE MR HE Efo dove REF K
#d EEez BEAE . 849 #EK: 28.2°C,
EEKRT s LR 984 8.5°CAA L
Fate] Wk Ehel AR £ 2% ¢ F Ik

pHe| ‘b REAA 6.8(17)~9.0(85)9
fHEe o, mEAHE 6.5~7.0, EFINAE 6.0~
7.5 Qt}.

D O & 4% MRRRED 2, BARMEA A L2
¥ @A Riegd e, &£4 DO o BE
Ve gol, EE7X D O &¢ ik okt

EHEE BEst 2R 4.6m g2, BRES 8H¢
L7mgen 19804F 8 A8 BYEHZER = 8 ol
0.9m= FWHEKMFT RTA. o1¥A % BEBE
o] u] BAE IS Anabaena spiroides, Melosira
granulate 5 3l Ao2 A7)

BRE, =B =%, COD, #Epme SR
= 1980 489 zholl lushed 190814£9] o] %4> Mim
2 AT Holch = ZF4, Mg, Fesh b2 B
WHES HFHEZ Xol TN KEL HKE
FE= YT 28U KES e EEEBWESE
fRel HE s gl

FEHM A &K #o A 44 Plankton o] HEHE
£ 25 78 728 1074801 gl =}, 2 v Phytoplankton
2. Cyanophyta 7} 12 %, Bacillariophyta 19 %,
Chlorophyta 23%8¢] 93, Zooplankton& Protozoa
1478, Rotifera 29%8, Cladocera 47, Copepoda 6
Helglet

Phytoplankton ¢} #BES 7~10H9 K#ERE(Peak
X 108 1,504X10%cells/D3} 1~4 2] /NEFHI(Peak
28 236X10%cells/2] 2 ESY Peak & vietylv}.

Phytoplankton o] & #p (L L 24
Melosira granulata, Ancbaena spiroides$) 7ro] K
Rl 7~10 e FK3l=
S. uina 8} 7o) {EAK{BEF
SR HFHsd Agdd EXste FE, 23
Microcystis aeruginosa, Anmkistrodesmus falcatus 9}

Zrol LB FE HEHE A 7512 RAE & gk

2], Asterionella gra-

cillima, Synedra acus,
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Zooplankton®] & MK T ME HHL 24 =E

52 Thermocyclops taihokuensis, Difflugia corona,
Bosmina longirostris, Bosminopsis deitersi, Keratella
quadrata, Asplanchna priodonta, A. herricki S-o),
B 10~11%8 ohd 2§ F& 4A7R 9 Ak
A HBlel gAY A= =% H )

EH HEREI-S 2 Microcystis aeruginosa, M,
incerta, Anabaena spiroides, Melosira granulata,
Bosmina longirostris o] ¢]8ted vbelykol. M3 M.
granulate = HW o Eo] EECR BHsts B
4 Por B. longirostris’= A3l o] Lo EFo
E FLEtx HEllsl b8 & KB R e 8

& 29+

A HAA #d EEe 108 31 E 41 0l gl
21 o Pseudoperilampus uyekiio} Coreolenciscus splen-
didus & 4% 13Ee AURE BE BEECD &
2l vebe] B2 MESA Kk A sl
c}.

%
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