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Vertical Distribution of Phytoplankton in the
Paldang Dam Reservior

Lee, Kyung

(Department of Biology, Song Sim College for Women, Bucheon)

ABSTRACT

Phytoplankton community was investigated at the Paldang Dam Reservoir in the Mid
Han River by it's depth, in spring and summer known as the period of phytoplankton’s

blooming. It was only in summer that phytoplankton bloomed at the investigated area
128 kinds of phytoplankion were identified and of them, diatoms were abundunt in spring
but cyanophyta and chlorophyta were in summer

Because some species with high
pollution index were observed in summer, it could be proved that the investigated area
was polluted especially in summer. In spring shown the circulation period by vertical
distribution pattern of chlorophyll-a and isothermal distribution pattern of water tempera-
ture, maximum value of phytoplankton standing crops appeared at the upper layer

except for surface layer. In summer shown the cireulation period after the stagnation

period by vertical distribution pattern of chlorophyll-a and immediate destruction after

stratification of water temperature, maximum value of phytoplankton standing crops
appeared at the lower layer. The layer at which the maximum value of chlorophyil-a
appeared also accorded with that of phytoplankton standing crops. So, it could be approved
and water temperaturc

%

that there existed a close relationship among phytoplankton standing crops, chlorophyll-a,
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Hog T3] o (B A 2=, 1984). TE T KRl 1974l B - JLEL K%K
Eiel  REE FINE EEY Adse] Exs o HEIL KR & KEMQ WEE F
Qom ohge £y HIE glA 51%1# fﬂ 25 AEY #lokile ddos 3§ '1
T KE HE2H A & S99 AT mEHITHIEY Sl @I & A
(1978a)9] 77t Yo ol F £ = 45(1981), Z= 9} #£(1983), & ¥ Z=(1984), %
(1985) 52 A4F7 A9k B ZE o #98DL 15749 @A A 2A2A FEY
BZE T A4 A2 EHEFaEY ABES sty er obge] BT KRS bR
ol AEM koK WL AoRe FROkike® A vk sl

v EERE 2.9 sgl - chlorophyll-ad] %Tﬁi"*] A EokkiEE RERY
KBE g B S ONDE AYslas 25 kEY ZEeg dALE da gl 2
olel whE & HIES HAie] T AE o} &#A bp %’if—} ztx ATl AL BT KR
9 mfiskige] Hule AED EAoOkEE Ao E st FE W IR EpILaEY K
BEA 7)) K wE A EESIEREY BHERS B 2xt v olge chlorophyll-a
4 WS BEEESS 45345 FRsnA Gk,
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& W 2A AR E B KRS hiikige] S8 AEE HEKAKEHLEA o F
19740l ZEE BEME EHMEA Adide] SxgozA FAEY .

R BREL A ZATFGAA AEEF2EY ABEBEAINE 48 F ok M98 et
FEd o Y AFel 19849 39 3045 49 20944 EHEAd= Av Bu A %q
74 204 %8 89 23d/4A 4dFY Ao E F 108 AA%Er

g a2 RS ERSTE 93 A Van DornZll Al¢72 2358 AZANE
2m FIA o2 FRAle] SFE L A Z=(198D) @ ZFE o} #F(1983) e whEl, 7 A el ik
By BIZEREY =A.2 M I 2m(19782) ¢ v}, WEBEY 2.2 Winklerd: (Golterman,
1969) o ==} 4 A3t =t

R R o
HE B A 247702 546 74 &4 283 ipsdaEe & 128552 64
on ERAZE BEEDM 3F5, BAREESM 158, EEEADMY =mIE 10755,

BREREYTT 17572 T4 AR, 1985).

ZALA 7 &) 2o B HBEES v Melosira granulata, Melosira islandica subsp.
helvetica, Synedra acus, Synedra actinostroides, Cymbella turgida, Cymbella tumida, Cymbella
ventricosa, Gomphonema olivaceum, Navicula exigua 52 105771 34 SHatgon] b
LREER 48l Melosiralgd] 2F-5F A 93tne 85F RF7F ZREEER $3l=
FHFEEA K WAKRAA B E E F dv BREBEEES -AF F F 49
Fiie] wela) s HEE BEEY $AE £ J9ov ERBdE Agmenellum punctata,
Trickodesmium lacustre, Oscillatoria limosa %52 FEVIAST §FBUE Actinastrum hantzschii,
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Table 1. I‘ he number of species observed at the Paldang Dam Reservoir according to it's depth

—_

Depth(l:n)ﬂﬂ"“‘“*« Mar 30 Apr. 6 Apr 13 Apr 20 Jul.20 Jul 27 Aug 4 Aug. 10 Aug 17 Aug. 23

0 24 14 13 18 27 24 19 18 27 28
2 11 17 23 18 21 26 17 22 20 38
4 7 15 13 14 16 18 19 25 23 22
6 13 18 17 17 20 20 24 25 23 30
8 10 16 9 20 18 16 24 27 32 34
10 16 15 14 22 15 23 26 22 37 28
12 12+ 21 21 21 20 21 26 22 4b 27
14 17 15 15 20 13 21 22 24 39 33
16 11 13 16 11 — 23 28 24 53 29
Scenedesmuslg slel HE2) EEZ HIEEIR oA & =

9 FF7F TE R 29y
olHE veigiel. Fi HEA 233w #HEEHE Scenedesmusﬁ’;%"] 5 mHHERA
Nitzschiall3o] F9-5< HHEH-T & $7 & =4] (Palmer, 1980) /{x FAFY-2 2= &
(1983)9] &4} ol#f HZFEol & A3 HY sle4e] 528 2o Foidh

HIBL Bl Al e BT K%Re MAYE B (8 ) 25, 19/8b, &, 1979; & = =,
19828, D)y A= AR 10055 viake], shf AU = &, 1969; & 3 25, 197%) ) A%
100%% o] Ael, Fit AIKWE@ 5, 1965; Shim and Choi, 1981)¢]A1= 150% % o] &o] &
AoglE v 2 24 23 94 dunkigd A9 950 988 ¢ ¢ ggsh aHt 2

J‘}‘H FA S AAel & B 4A 1 = 218D = EFrile 28] A ZFHEA
357 mpERaEY 29 X% aE o Br HEEEHE 24 3¢ 3029 4m

%—oﬂ A 757 89 1749 16m«ioﬂxi 535 537F £l & HolE Hgrh(Table 1). =
AL Al7le wEbA e B u)we] FEd ¥t gL RS BEIGELS & £ 9o

B MR dAAE FEHE 53¢ o & F gylvh

mpELaES] AFEE £ YUY 18FFY FHEYEE F BERY 5% o4 AR
ste BHE 2 2 BEEY Z7)E od8d 2o (Table 2). @hfEe] =4 A 7]01 oE
FE HolE 29 FRd e WA FE 39 3094 Asterionella formosasl S8 $AZT O
E Y5ty obd Xl F&E v o= P4 VEE G &, 1983) z ol FdE

A
Nitzschia acicularis var. closterioides?} F8-9HEF o2 ZHF 4. E=d = Melosira
islandica subsp. helveticaz} RE Zol|A Fo LAZoz2 23y er E3] 42 (0m~6m)
9 F&(m~10m)e] &l &5 = mEy 8mE 7ol T #%EEEEQ Actinastrum hantzschiiS)
FEERERel Synedra actinostroidesr) T8 $AF LR FJIYrh o] F ¥ F2 A2d4 =
A Actinastrum hantzschii’s YL FH AR BRARAN BZ B432259 KHE
Brell 8 AF2E BIdA o ol GF & B 1978) K& e W FYE 71&dok
st

BpELaE BFEY F8 WolE 2w 39 3099 12mEe]A 20,200 cells/I5 H&
A zske] 74 2099 10mEFofA] 4,393,900 ceIIs/lE- oA 2 sl ok 2008]o] Dot wo
o Z& vepf g (Table 3). FFA = 4o A FHE 4m =& emEd] A JAE 2
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Table 3. Monthly changes of phytoplankton standing crops (cells/?) at the Paldang Dam Reservoir

| (unit: 1,000 cell/l)

W Mar.30 Apr.6 Apr.13 Apr.20 Jul.20 Jul.27 Aug.4 Aung. 10 Aug.17 Aug. 23
Depth () -
0 42.6 52.4 179.1 284.5‘ 2,127.8 ‘243.5 172.5  165.7 . 251.9 578.9
2 34.1 51.1 1656.0 272.9 1,998.1 540.5 217.0 223.9 297. 4 502.7
4 34.6 58.4 176.8 296.3 2,505.0 ‘ 553.9 372.2 603. 4 292.7 575.8
6 64.5 77.6 169.4 384.9 3,471.4 1,173.0 1,013.1 1,149.7 306.6 538.3
8 23.3 70.6 139.3 193.2 4,083.6 1,207.1 1,422.4 1,156.0 355.1 605.9
10 22.3 54.8 116.8 305.2 4,393.9 1,611.7 1,500.6 1,216.7 515.0 h48.8
12 20.2 68.3 85.9 173.1 4,251.3 1,681.5 1,743.7 1,134.8 639.2 996.5
14 38.7 47.8 41.0 178.9 3,670.1 1,612.3 1,623.1 1,307.0 773.8 969. 1
16 3L.8 44.0 38.6 114.2 — 2,091.3 2,318.3 1,304.4 1,301.9 1,106.1
. A $er 1,000,000 cells/lo] = ] & A
nE EWEFLEY KBECE B 4E
7 h QYT Hmel = A2 454 74 209
N T g A9 HoE B A4 16mE]A
% 6 -~ A=NE Bgor EF 1,000,000 cells/]
N £ 9 EpERIEY xBEE 2E
25 ZAA A AL BEE AAE B
= | £ gol A Fbehe A golglen HEd
o T . 79 209 %H BE FolA gadls]) Aze
yin ] 3 g 1 ESelAE 8 4d mE 109 T - A
Bl Ae 89 1796 o & F oA e}
~ 2o gt #E 9 Eﬁcﬂ | 7 2 A9 ey
E EFaFE HEESY Ho] A¢2 & KEE
5w : <7 Aoz mi%arz- BHArms] Wel
\/ 7 % (Fig. 1 A)SHe 14 ssioh.
Fon TN £ 5 221981, % b £R(1983) A
At A%l K 2459 2259 4E
O Marrh Apron Tt T Aot ZgakE &g zms|E 225, 000cells/l=k
oAl W E LW T B 160,000 cells/lE A7 whalul gle]
-] ‘ ZAA 7 vl as BHELALE BER
I \'“\'// g 2 &2A4AEd @ A% TS
| ' \ doe & F ddt. zE £ 5-(1968)
a : C & nEH Fx oAl = FEe & 2ALF
Fig. 1. Seasonal variations of total phytoplankon o5 e A G, 7= AAAA

standing crops (A: cells/l in the entire

water column),

quantities

of chloro-

phyll-a (B: mg/m? in the entire water

column) and changes

of Secchi-Disc

transparency (C: m) at the Paldang Dam

Reservoir.

Bl Scenedesmusi® S BIE T 2, 000, 000
cells/le] 23}l KFEES Bamghal o

ol BkE 22F F dE ALAL A
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= Ay P AAA Y JFgon %7@6-}% h Y AER] Fx9 @A E HEdE
EE FoA MHEFILES ABES & 4 99 ol sAASE dF FH4 34, 44
4 2 EAFY dqgkfdel A4l H% 2 ok

Chlorophyll-a 22| ®o0]. AE33 7|24 ¢ 24 A #5tE chlorophyll-a: kifie] 4 2
old what REHA FEHL F/AE 2o REHL P4 EH LES Lile=s 7&
et o] REEL KR ERE, REES {fﬁiﬁf{;ﬁ% 4*’1 ot (. 1973).

Chlorophyll-aZe] WelE 25 FEEE 49 20908 16m=o] A 2. 9meg/mPEsH 49 132
8 6mZe) A 7.6 mg/m7tA] v 2F 259 HelE iﬂ o EZelE 89 1049 S
(mF) A 1.5mg/m378 79 2099 12mZFe]A 24.4 mg/m37a] 2 Wl E e gled
(Fig. 2). |59 FALE F45 22 HREJ = 49 1394 Higl LEL xae AL A
dtze AAZ FEES Jehie EE: BREEYe ¢ 5 A9z Eﬁ" Zate] F-ql
79 204l ZE S04 A9 2 g 2 ol F 84 1097 LEE voleis} 89
174 o) F2s MELY FALLE ¥ HPBAE SHHHE A3 5 @Eﬁﬁﬂi FolA =

T Rk 9 E%‘é& 75 T2 EEkIBRe Wf‘t (H& 1} gk 1969; &k 1973)e] A ol & 4
2 T 4

Lo ZAA A 0] 2 HF(1977)AE & ol =t
& ikl A9 chlorpohyll-afEe] # o) (Fig. 1.B)2 2wl #HFo| = 49 2092 38. 4mg/m?
of A5 49 1399 48. 6 mg/mi7tx 9] WolE Mger, ZAAA wep F7d Zzt
She A %2 Bt BFol: 8¢ 1092 4283 mg/mie) A HE 79 2029 165, 5 mg/m]
2 -
4 -
G -
&
10 L
-_— 12
E s —
= 16
- Mar. 30 Apr.6 Apr.13 Apr. 20 Jul.20
.,
o,
= 4
_6
8}
10
12
14
16
Jul.27 Aug. 4 Aug.10 Aug.17 Aug.23

5 10 mg/ m?3

Fig. 2. Seasonal variations in the vertical distribution of chlorophyll-a (mg/m® at the Paldang
Dam Reservoir.
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March April July August
30 [ 17 20 20 /
0 7.8 8.0, 13.0 13.5 = 2s.
1 \ / N
2 - 7.8 R.0 13,0 13.0 - 27
s
\ \

— L= 6.7 7.8 12.0 12.8 =1 26,5
: )\ N

6= 7.2 7.8 V1.9 12.7 “d 260
2]
o 24 6.5 7.8 10,0 12.8 -1 25.¢
a2
8 \
a 10 =§ 6,2 ] 1040 12.8 w2,

12 A 0.0 7.8 a,6 12,2 ={ 24

i
14 4 5.8 7.8 0.5 12.2 = 24
16 4 5.8 7.4 0,5 11.1 -
A

Fig. 3. Seasomal variations of water temperature (°C) at the Paldang Dam Reservoir.

o2 £ "Wo|E Ui gt sHAFAS AFHEE &yl AZE & KA chloro-
phyll-ag-& 8% 1094 &5 2 F A Sobshte A &S dehigich ofel g W]
AFL F ik A g ﬁé%— ZaE BEEF L AFE BRde dA3A gdev H

= A dAstger] =T ke BEERENERS AZsts ZHECFE 1O B
Fol= F dAH A

BeEg EEEE. KEL FFE = 39 3049 HAZF 16mEe]A 58°CE HAAR
49 2049 Z22(O0mz)elA 165.5°CE A =E vteh|gla, EHZEJ+ 74 2049 12m,
ldmEe] A 24,5°CE A A 849 1048 EZdA 32.0°CE Xz &= WHeolE e
ek (Fig. 3).

JEY 2ALzGAe vrl HRE AL LBEMA HHEF Bdor HEd: 74
27U RE 84 179774 REBHEEES 2gov 84 179 o3 REH FoHE AL E 5 4
9+t

BEMERY HolE ne FEdE 49 2099 HAF 16mEo] 4 8 5mg0,/l5 A
A2 3¢ 3098 EZAA 1L 9mg0,/IE HuA=z 1—+E3ru 9z, HEE 8¢ 1099 FA
2ol 16mEe A 5 1mg0,/l 2 HAXZE 79 2099 T2 A 0.4mg0,/I5 AnA=Z &
HolZ e g e} (Fig. 4). 159 FALE 4A4E Ryl HFFAT A2 AERE vt
Wolen] FEE 3435 o3¢l 74 274 FH 84 17U REEES Aoldst 8¢
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March April July Aufusc
30 [ 13 20 20 27 4 10 17 g
o.Lp 7

1.0 \o.h

2=411.4 11,

fom )

o 10 = 710.0 T0.2 10,0
12 =104 10,9 10.0
1h =411.2 9.6 10.0

16 -111.0 ';0.1471 B.5 -1/ /

Fig. 4. Seasonal variations of Dissolved Oxygen (mg Q/) at the Paldang Dam Reservoir.

174 o] §- A A5 g3 d& % T AA= MEZ PHERARE e KBS BEREES A

2 gol AFg 2 dAs A7le] QoA %7 Mot gL & = g4
B{LERY BRISER ?ﬁ% FaE BFE 9 chlorophyllaE e j@o wlelie, vz
& Al Z Oﬂ 4] chlorophyll-a

A KiRe) Px SER ﬁ"Tﬁe Sl HFRAE EF((mF) L A5 4
& EBHEHILE BFERY HuNE B F Jgen, vad 7J< o HI LS 2

A= K] e AFQA EF H24E 5 4+ 9ok =% kiEs $H2z o
el HEZS #H93 vede 49 64 2 Sl CthTOPhS’Hﬂ F3 WEETa
< BfFEE 7 34 A7 A 412 7e vedgien, HEd ks REfsssh
AAe FAH7] A4EE, % FAEESE vehiz] AZEs 89 179 ol & 2 &4 49
chlorophylla -7 )ILE%TE_‘% = BREE A3 vzE 4259 Hols: vhee] kil
2. chlorophyll-a & 7[{:&4"@%%1-3% HEES Az 233 DA 2 9
ek
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=

ru[u
o
k=3
|
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BT AR E[n‘?fhkiEC“Oﬂ Gz NED ERRRAA WHEIZES ABEA gHA £E 2
HEd Zeld #E BHELIES 50t BHFE, chlorophyll-a & 9 KiBs AEBER doid
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Z A,

HBE & EF4E 18ERE WA BREWES $AE ¥ 5 Adt AN BEAE
BRI TEO L S KR SAS] @ager, §o WEels BREIH B2 FRE
o Ut BR AEAE 2o Fod MHEILREY ABEL FRAT 9ded, - BE R

el Feste Aoz 4zdAtt, WHEIFRE BFEN @€ Fo $HFL FRAE Asterionella
formosa, Nitzschia acicularis var. closterioides, B = Melosira islandica subsp. helvetica, Melosira
granulata var. angustissima, Synsdra actinostroides, Actinastrum hantzschii %) Sl th. Bl wZ
HELa e BERY HM E i‘ﬂ chlorophyll-ad] 442 r= JEEHS Yepilz ke RSN 57
3l vlma gL ¥ Tl T2L AYR FE2AA MPYEF2E BEEY HAzxAL £ F
319w, chlorophyll- a_l ""7”?-£—" EEIE 2 F EEM SdAY, KL REHEE 24 ¥
Wz E9EL ko] k& HEE AZdA MyIFAE RBEES IxAE £ 5 A9t =3t
chlorophyll-a®el B3I #el 94 My Las HEEY 38 dels 4= Z dAst WPETFILE
BAE, chlorophylla 2 ABE 42 UFsA #AE 2= d&& ¢ + Ad+t

2 & X M

AN - S - BRI - Sl - ZEEN - SO - BHE - 28T FHEE. 1977, BIL KB KE2E
£ SRSy #E PP KRE 11:1-20.

ghs. 1970, HEL 2 2 Il BEUIS MpnEEaE FTAGEEYE 2AR2A 15:173-
195.
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= dgukd H. 42 A 8(4) 147-65.

BRI - REFERS - MR 1068, JEITS) Microflora o RS BIRGE2#). F) 2 HEFARE FO
o g P ik plankion = FEH ERE AFA 112 141-70.

BRI E - REFERR. 1969, PUTY Microflonac] FRE BIE(E 43). 1967~ 684 &KEH ATl 3lolA
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FEE - & 19782, WY Microflorad] FI% BIEEFOW). AMH kAR mHEEda2
Ee)l FIBEREC et Aol AdA=ER 80 :197-129.
g R . FE{-J5 1978b. ML ki BEY EEBEARY BAkEFaE] A SE BR @
A REFE A LA 13:183-204. .
AR . =g 198 AEd A Fdez ¥ mWEIHaEY BEES LEN. AGELEQTE
24 §:383-390.
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2= 1085, At Ak mEHNISaE A4 =83, 171403421

Ao . @IER. 1983, WL AROOKRS R 1S EER BRI S 1 =2 ARG 4449
=54 14:37-47.

Palmer, C.M. 1980. Algae and water pollution, Chapter XI. Algae as indicators of water quality,
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