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AN OBSERVATION OF WATER QUALITY AND RED WATER
IN STILL WATER FISH PONDS

In-Bae KiM* and Myeong Ja PARK*

A study on the contents of dissolved oxygen and phytoplankton in the pond water has been carried
out to determine the water quality and to investigate the cause of red water in fish ponds at Pusan
Fisheries College in 1972—1973. The results obtained are as follows:

1. Measured oxygen content during the period from 6th to 7th of August 1972 was: 23. 95ppm
(328% in saturation rate) in daytime and 0.39 ppm(5%) in the early morning in the water which
contains heavy bloom of phytoplankton, on the other hand, in clear water the range of oxygen
content was 8 72 to 6.58ppm.

2. The occurrences of red water in 1972—1973 were always caused by the sudden death of Synecho-
cystis aquatilis (Cyanophyta) when the water temperature was very high (30-—33.5C) and then
high mortality of fish under rearing followed.

3. The phytoplankon observed during this study period was 133 species belonging to 55 genera in
23 families, and those of Chlorophyta was dominant in number of species, and Cyanophyta in
quantity.

4. Zooplankton observed was 12 species belonging to 11 genera in 11 families, and they were very
small both in number of species and in quantity compared to those of phytoplankton.
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Table 3. The diel changes of dissolved oxygen in the clear water concrete pond(August 6,1972)

) 7 rem water temp. (L) dissolved oxygen (ppm) saturation rate (%)

time T
05 : 00 24.0 6. 58 77
07 : 00 24.0 7.06 83
09 : 00 25.7 8.63 104
11 : 00 27.7 8.12 102
13 : 00 28.6 8.11 103
15 : 00 29.5 8.72 113
17 ¢ 00 29.0 8.72 112
19 : 00 28.5 8.42 107
21 : 00 28.0 8.24 104
23 : 00 27.5 8.09 101
01 : 00 27.2 7.96 - 98
03 : 00 27.2 7.67 95
05 : 00 26.9 7.53 93
07 : 00
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Fig. 1. Saturation values of dissolved oxygen in clear and rainy days (1972),
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E #Mbot delnd <9 Hrt DOR-(Table 2) £ 6.35ppm, R 0.08ppmo.z ol v FiFF K& (I300%)
FEFEBLA o

KBS HE #bs do 3 § =7 gl 713 Fow)(Table 1,2,3), M= += 87 714 Eol KEd
30T LAk sl x &5 33.5C7F He 4= 99t (Fig.3)

F B douhe A9 B weRk ¥ GBY ABRLED-F 100 Bk o= &kisl= Kol S0THE
feRes vk 33.5C BAEY ®ige]l dA+= A%

pHY ke HH DO #ikst Hflst] A9 R, ¥d &t (Table 2).

2) Planktonz} S%ME

B Bt Aol Hillie o84 BEM=A DO Arb At 3 A% B A DOY fo] o}F A&
i gom o« planktonffifkel = 2 ksl 3=k

planktons] S} JE-& 107243} 197349 25 F¢ WMET A=A B B 4 6P 345 66F 1458
o] fer z REL =g 2

B (Cyanophyta) : 38 125 20Me 2 Haupt BESA Ha e 20z £ & 9o =24 39
Ae 8 Al RE planktonffe] 4 E2EZMC] =g, EEMLIT Aokt ddE AY Astd @k
b - Ea b o] AR B Bl A% stz B 1 Bilicl 2-& B Synechocystrs aquatilis

LF o] B 197259 A% 68 THY SRECL 14X103/miold o] &KMol kA% 88 Hifydl: 1576X
108/miz. @Aps] |mstd kot BT dolutdd 8H20H = 2X10/mi2 MRECT 57 £, 19735
9 A= 1972685 whalvbx| 2 TH20H] 550X10%} 5 o w3yl dextd 8H l1Hd& A #zxg 4+
sigleh Ed3yt 48 & KEel A3 EFSZ Hw o] Fol vii] #EsA Tt Kol Téstd AAs] gle
e As BET & Ak

Er HBEtY T fde] e A2 Aphanocapsa pulchra, A. elachiste, A. spP.oe 6Hq wywd AL Meri-
smopedia tennuissima, Chroococcus turgidus,C.sp., A &2 o w-& AL Dactylococcopsis rupestris, Rhabdoderma
lineare9} o}, )

o] o 19724z = ¢l .ot 19734 HBIRE L Oscillatoria sp. &+ Anabaena sp. g=u], 4838 =E3}
WA S &4 & RE bloomg BRI BEME el A7 gl

LA k9 planktonffe] Aphanothece sp., Gloeothece linearis, Coelosphaerium huctzingianum, Aphanocapsa
delicatissima, A. rivularis7} A3 INESES <,

MR (Bacillariophyta, Diatom): fjst &el #1% Agos £ BEY AL 492 FAT @fAx 2
4 gtk BEA TAA EaHe e ety A2 Synedra uina str. 9}

Hi# 3 speciest. Cocconeis placentula, C. sp., Nitzschia frustulum, N. commutata, Cyclotella comta
Stephanodiscus sp., Navicula hasta, N, exigua, N. cryptocephala, N. sp., Diploneis ovalis, Amphora sp. 9
138 o] 3=k

##4a(Chlorophyta) : FRIF-T 714 who} 11H 2853 62880] SR =32 &, M= 7A 98, 10A4)
wa 8A= 1284 = Ayl MHs 98¢ LR 108, 8H, 7H, 6A, 5AY IHEFE A% o8 A%
Aol 7 A gleh oz fRR B Jdor EiMEdd MRECT 91 40k

7TAS 9 H#dy wol WHEE A8 Chlorella vulgaris, C. ellipsoidea, Selenastrum minutum, Tetraédyon
minimum, T. muticum, T. caudatum, Crucigema tetrapedia, Closteriopsis longissina, Scenedesmus ellipsoideus,
S. acuminatus, S. dimorphus, fErf MEIL AL Schroederia setigera, Ankistrodesmus falcatus var., A.
spiralis, Characium limneticum, Scenedesmus sp., 2o €8T AL O6cystis apiculata, O. lacustris, Chlamy-
domonas cingulata, 10 7-& 08k o] e} A& Dictyosphaerium pulchellum, =8 Chodatella subsalsa,
C. caudriseta, C. wratislawiensis, C. citrifornmis, C. minor, C. quadriseta, Selenastrum westii, S. sp.,
Schroederia sp., Tetragdron vermiculose, T. péntaedricum, T. elegans, T. trigonum, T.sp., Quadrigula sp.,
Ankistrodesmus 8p., Kirchneriella lunaris, K. obesa, OOcystss borges, O. sp., Pachycladon umbrinus,
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Scenedesmus hijuga var., S. denticulatus, S. abundance, S. longispina, S.quadricauda, Crucigenic rectangu-
laris, Closteridium sp., Staurastrum sp,. Arthrodesmus convergens, Cosmarium sp., Micrasterias sp.,
Gloeocystis gigas, Asterococcus limneticus, Pediastrum duplex, P. sp., Golenkinia radiata, Coelastran
sphaericum, C. sp., Brachiomonas submarina, Polytoma tetraolares} fErh SR 3) fHimglel ¥ WMES L.

HEWERE(Chrysophyta) : HBEEL Ochromonas mutabilis, Chromulinag ovalis, C. nebulosa, Mallomonas
tonsurate, M. acaroides?] SRE|Q .o HE S LHAA FMHY WE mAS T+ A

T Sd-HE(Euglenophyta) : #2 458 33822 Trachelomonas 205, Euglena 67, Phacus €f&, Lepocinclis
1ol BEz=glor, MY B2 £ 2% fHAgdel vlxsAd velgtiey Be 674 108, 98¢ 7H, 12
Rell 58y £A%om, B 68 Tas TALA Bgtor 11, 12, 470 % S8 ebd,

Euglena sp., Trachelomonas volvocinart 4£Fig S oh& B Fool fo) Hkey moteh, ol 49 Msial Hgga

->. Trachelomonas ensifela, T. oblonga, T. hispida, T. granulosa, T.volvocina, T. abrupta, T. cylindrica,
T. cervicula, T. dybowskii, T. hexangulata, T. crebea, T. vermiculosa, T. curta, T. muscosa, T. pseudo-
hispida, T. schewiakoffi, T. pulcherrima, T. raciborskii, T. pusilla, Euglena acus, E.viridis, E.proxima,
E. geniculata, E. pisciformis, Phacus unguis, P.caudatus, P.curvicauda, P.acuminatus, P.trypanon, P.sp.,
Lepocinclis salinayi v},

Eipite Plankton (Zooplankton) : HE e 11H 115 1282 7,88-¢ Bilslx £ BEgoy E3
128, 189 & Hel o] veteb: HEAE Bgch b HFol 9l w24 ge) veld AL Colpoda
cucullusg om] 298] Trichocerca scipio, Vorticella sp., Daphma sp., Cryptomonas erosa, Strombilidium gygans,
Nassula citrea, Stentor sp., Glaucoma scintillans, Difflugia sp., Pseudodifflugia gracilis, P, sp.7} &4 &

23k,
% ®

2 Zd BE gt MK B Kl B8] R A T HIREReEA RS =+ (Odum 1971)
Y BHIFESE et planktonsh ZHERt §HFR7L glelA planktone] Eg Eo A& Hit DOY ksl =
o Ashe, s EHIY SES S 35 DOEC Wifa Tibfge] A= Ay BMRY dxo] Aot
A fgot S Aske Ao 4714 "k

Hannans Anderson (1971).& 3139 DORS ##b:= fidye]l 22 Zol4 v DORY HEE: ¥ 16:00
~20:0085l],, A E-E 06:00~08:000F Alol=tz sk vk b -

A HRS Woled ek planktone] BEA Y FL AH gt Fd vty s13F DOk o] AA
o] A% dhole WIS EER R Sz Ayl AN LER Sk BRA UTE dejA

%% DORY Bbe F& SHEHRLLE KRR Aot A9 7TREYE A WAl whrestd &
7] A1 SR 7HF ez, DO fIRERZA AHEY R XFEE F= e A9d A& ¢
gioiet, DO K= 22 BT gdglor Kol %8 FATE  Hep 8{b9 fgo] #stglch, Kol
byt planktond) MPR{ER A $HE =R Aox A4, ERMERELGE BEMA Fhsigl ol

ulo} upghR gL whe del WA gHboT st ghel AWl = DO R WAt Aol &gkch o
AL vlg wlztoz [H KES ETS R BRY BEd EHED 2= g, 2=y, wle ulbgte]

L go]lzal® yk Abo] ¥yt 1A m mes 2| Ao DOY go| H % i k=] (Table 1), = =4 1972
4 8H 2~3H9 At wel B 10.11ppmelwl o] Ao 0.23ppm7z=] Helg el B & K& 23.95ppm,
B/E 0.3ppmel A5 FEZF BFAE w8l o o= DOY feo] =& BYLdE &Y B Ui Ao
2 2ol MEY BILAL 2 299 DORES #{LMEE, Kiflel o=} #8bele AL ¢ F dor, o Ade
Moss9} Scott(1961)7} et wksk Zo] MAME HI DO AL MAMREN A RRBRER 2H47] A
7 Ao WEFueE A AAE WAL AR H8 BEAS P14 BgERY DOERGLC] Fokxlx, Kol ¥
& Aok Bg A =2 FolFr] HEelvh, 2yl =z DO ko H -+ aerationg DO#-g {ins 7
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+ 5§ £ HRI Bes got(Table 1, 87 14A~15R),

el 4 HRPAF ube} o] iyl FHaEL Het DOY #4ksl & SMEE G o] BRI Aol vrebitew
(Table 4), Rl &M@ EEMUFMS HEiste o B3l $4% plankton (Synechocystis aquatilis)e] o] B
A& % T A%

AREHo) A planktong 347 66 1458E>] #ie Q.on), KRl BEE 2P 2 B4 plankton
—3— EEF R #EE & ¢ Adeh, zeW, EWEHA Synechocystis aquatilis’= Fffid] @l FRAY 8ol ¢

F A= & BERTF ATk Synechocystis aquatilis®] fErhie) BMEE 2l gl A W3k ule} o) (B
ﬁ%oﬂ WiEECT o F d.ou Kol ket 8RAdE & ®|msld =E planktonigel A B H4
ch7b B SRS g =5 e HElch

o ¥t ke 1972453} 19736 F o] Ao} Wieh, EBEMERE AMd DO &= fs) Wisld §E
0.08ppm7=] =ejzl.o® (Table 2, 1973.8.11~12), o|wl R} KB st (1,800m28] Ho4 &
300kg £EF).

E b mHO7F AT v Zol, A FARE BEEANA BEEY —Ral Microcystis®E BTE = iy
planktons]  FEEB(succession), By % B4tk planktono] {kslel fisyk planktono] #§#&=e] plankton
Mol MEtyikel A B 4ike® el B¢ 2 REAR JTd AR BB 2aol KT 9% BR 5 Sz
g&d, K HEAE £ b FHN BB Synechocystis aquatilis®] &3 Rkl A2, w4 EHED
plankton] st el &3 KE Bl HEING Aol sk planktone] #ZE £F elytel, Synecho-
cystis aquatilis®] FLI-& o B3 30~33.5C9 & KT ¥ de] 108 L =] A4 DO frZe]
deojd delrt g-& = kst

o] ¥ g kiR =l F #fke HEE ik planktono] BEFE &Rl Ao K REEMS RE,
fit SR EESTS S. aeguatilisE: BEA FRAY, == DO REo] o] FHEY HEA HAAYS, BH
DO9} 3 84boh K B 78S 299 sy planktond] 4md & BB 29w, =3 %
KBSt BB R JGERe] Ry Bl A fERE & BRY Holaln ¥ £ JdPow #43 de e 4=
sl A9 FFo] w4 AT

2el 2 S. aquarilist fiKs] FEMSH] B BLE Qo HBE T oolA MM S. aguatilisrh ehis]
WhtEstn Ak 47bA o)Al kAl Mty planktond] FEKE o] A E o] HEH=u], olmF FI-o
Bo} S. aquotilis®] SR RS BEHE SO Kkeld HERNA BRI RHHEHY HHRS R
= Aol nel Bk & HE, (LEA BERH HRSS AolElw YA,

Al Synechocystis aquatilissro] S GLAel Mol L& WIS MEETOS §A BAS: AR (energy
tlow)d] T¥afgel S. aquatilis®) JER& Z sl & SMLE dojlzn B MEE (B 300k) BHEA stz
E JAE 4 g

= #

B RIKEAS 63 P8R Flibol A 1972~19736 265 < 1ifF Mokt Hrebwiik 2 planktonst ¥ g8
fer WEL BREE eT 2

1) B DOY b planktonst kil Bbkt WOt e fuoptk planktone] BWEolz M/ B
24 HE BEMEEY BEE 24, tor mEd 9 won BEYE G ud wi By 340t o
S jEebgond, ofwl Aol v B 23 95ppm(WAILE 328%)0] 9 Aol AMol L 0.39ppm (5%)7H7 et
A FRE SOEA s U dgenz o3 A¢E Uk AW sold BT MELG B BFHelor @
Aol ek,

2 filit planktons: 2571 555 199K ool WA SRRV Bl WHAE ALY B9,

3) @tk planktone 11F 114 12l 92 He MMGSZ TR BEE 2 + dgdh

4) 197268 2 197359 BEGEHE 85 ol G 30T BB U9 E Y FEe BEEM Synech-
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ocystis aquatilis®] Zar27 FRRAA Aestons MRS Kid FEE Repsigleh

88 Wil S.aguatilis®] AJEFEA:e DOZe] sh5%5 ol Hdt #(LE oA shd.2n o7 el Kigol
B3 wolbx =i (33.50) Wikslw = $ Mk ofE W KES Bz P SR A6 #EE £
ot 23y 2 %Y S B T olelA w4 o] HHY planktono] A4Sl Aoz Mol RAdA K
HE PHE BEEH = g8 A Zh
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