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Spatial and Temporal Variations of Environmental Factors and Phytoplankton Community in
Lake Yongdam, Korea. Heo, Woomyung *, Sangyong Kwon?, Younggeel Kim?2, Wonho Yih?3,
Byungjin Lim* and Bomchul Kim?! (Department of Environmental Disaster Prevention
Engineering, Kangwon National University, Samchok 245-711, Korea; 'Department of
Environmental Science, Kangwon National University, Chunchon 200-701, Korea; ?Korea
Environmental Technology Consulting Hotline, Ansan 426-857, Korea; *Department of
Oceanography, Kunsan National University, Kunsan 573-701, Korea; *Nation Institute of
Environmental Research, Incheon 404-708, Korea)

Environmental gradients and phytoplankton community were studied on a monthly
basis, at 3 stations of Lake Yongdam, from April 2002 March 2004. During July to
August, thermocline formed at the depth of about 10 m, but it was lowerd depth, in
between 25~ 30 m in October. Monthly variations of the epilimnetic (0~5m) TP
concentrations at station 1, 2 and 3 were in the range of 5.1~36.1mg P - m™3,
6.1~77.7mg P - m™% and 6.7~47.7 mg P - m~® respectively; with higher concentra-
tions at the upstream areas showing . Monthly average of the epilimnetic (0~5m) TN
concentration at Station 1 was in the range of 0.88~1.73mg N - L%, and Station 3
was in the range of 0.94~2.77 mg N - L™%, which is higher if compared with the
values of station 1. Transparency was in the range of 0.8~ 6.7 m, with lower values at
upstream areas and higher at the downstream area. As for phytoplankton, during
the winter season, diatoms had high appearance rate; during the spring season,
Cyclotella comta, Aulacoseira ambigua f. spiralis, A. granulata and similar diatoms;
during spring and summer Ankistrodesmus spiralis, Chodatella subsala, Crucigenia
irregularis, Coelastrum cambricum, Scenedesmus ecornis v. ecornis.

Key words : environmental factors, Lake Yongdam, nutrients, phytoplankton

A9 S SAle] vmA g fdro] whErA
M = Axe] FErh v B2 Ay el ARA A
sl qlslont, 5371 k3 AAE fo| gnlkelA
3= AFAE 28 Aslt 199 A > U AAEEA] $4le] 73 038R HAY
e 2 T80 Q0 dulsta ¥z Ve AA ey 9 59 el Al
7% R 9 Z47] e o9E WA 5 A Jojub 9ok (7 =, 2003). 53 A ffoz B o
9 &E&A AME-E $5le] ZAEAY $95 A o 2F3, 2535, WAHE, k53l o] I 544 =

* Corresponding author: Tel: 033) 570-6573, Fax: 033) 574-7262, E-mail: woo@kangwon.ac.kr

— 366—



Variations of Environmental Factors and Phytoplankton Community in Lake Yongdam 367

A e] QlFse e WE SRt vHEe R
gFell 9] oJ S W] H3 AFAIZEe] ZeHA
FodFst=r] Aok S dEEe] diE AFsrelM =
SRl e 259 s HdFe] AF7) Fol e
Y gjoh(Kim et al., 1997). $4=2] Hojok3l= X EZ
FAE] T2 A& F23 s nA 2 gle
=, o) oAk pol,

Ak oz o] HeA JFx
2] FEEAAE R EREH A vEhda gl
o} (Horne and Goldman, 1994). =3t @12 2w
N/PHle] Al F2F7F $HEE A s F2 A
=9 =9 NPHIME 527 5 229 2 NP
Hl M= F2F7F - F0o] = (Tilman et al., 1986).
w3 550 of FAelrt kel weEl dxFe] E3A
717F wid wbepA]e 94 7)7ke] 7 o]zt (Reynolds,
1984).

 QATNE Bh2r] FEF 280} BT Qe

e 12 ofp
o,
K
)
_?{_'4
2
£
M4
£
lo
off, o
5
)
ol
2
R
i
ol
ko
rO
A
>,
i

o] %, 2002; o] %, 2003; 3 %, 2004; A %, 2004;
2005b), - 5 (2005) &HE ZFEAYI} FAFE 7t
o372 AAFE 23 COD, NH; 9 TP W4 5
°] Chl. a®] sx= WH3E AT 4 sz st o
5 (2005)2 gl Add, 22 S H A9
FE|H3 Foll 23 gofdt Tl FE =7 24
o] FeldAbEE ARSI on], 3 F(2004)S 4550
A 2002~2003 6] IR FET FU4F 5 7159
A7 279 WA Amel o 2 g v)A5T sheleh
3 5 (2005)> Rz edA Fqle] f-4iH3tFe] 2003
o] 183 ton - yrleo|glom], 97717k (7~9Y)d 79%7}
$URT ek D FlBAR) 28%7) s
FAEH, e F we Al vl FAEFelA
49%% AAshe] Bl 71 WSHEE W

# Q7e o) gsdd g 27 A A
& AAE Zebele] 2000 25 $4E AR 4
SOl T Ao SAs} 54 W ARBY=E
3} 29le& A EAJslg]l e, LTSI (Lake Trophic State
Index) W& ol-g51e] 54 kA & Holalele

~

L ERT

o

A

Sl dF Azl 20024 49HE 20044 3

D7) sl ) Qe dAsle] WY 18] AAsis
(Fig. 1). 340 72 BHeIA 24 At BFA 5
M7= 2~3m 7H4 (0,2, 5m) 2.2, 11 o|3}= 5m 7+4
©=2 Van Dorn F47]|2 o] 83le] A543l Algs
GFIC filter paper2 o3l om, o HX|= JEu 73}
At G54 a sESAo) Agaldeh WF4 a v
+ Lorenzen (1967)8] < AHg3to] AALsser o3
e gz o 3 AarAe] Agsigen %l
9 AL PHE ARE odnelA e Ang A
g} F7]e1e Standard Methods (APHA, 1992)9]
ascorbic acid¥j o2 EXslg] on, 9] (TP)2 A|& 250
mLE YA R Fs19 b7} persulfate digestion=} ascorbic
acid®ol] wet ZAsloch A4 cadmium oz
24 35}9] o (BRAN+LUEBBE, AutoAnalyzer3), $~&
3} g% =2 multiprobe (YSI 6000)& A4-3te] 3140
A 2RsgE 559 P £ FHE 3 9%
A a¥EE 7|22 3lo A3 LTSI (Yang and
Dickman, 1993)2 IH7}slg o} A EEH3ES Van
Dorn 4712 #2442 Y43} Lugol’s solution & 2
e AR abste] ohEl Al 15Uzt
A7 ¥ siphonez $E5E 22 487 F<t 5
=3l9iot. M =Z2] Al4+= Sedgwick-Rafter counting

Juja River ﬂ:_
A

Lake Yongdam

Jinan River Geum River

Fig. 1. Map showing the sampling sites.



368

o

24 - B4 - 4d
chamberZ A}4-3le] &u]7 (Olympus) dlel|A] 400~
1,000u]&2 A3t & A2 Mizuno (1964) %
Hirose$} Yamagishi (1977)¢] wgitl $A=x]4=
Simpson’s index (1949) % o] £33t}

a}

45 A 19 2F(0~5m)FH &
HE] 2004 3Y7HA] 4.9~29.6°C2] WS
W7l FEatvl 2ok 5YRE
A=7] A=k o, 743 8Ye| 4 5me} 10m Af
ol Al ZFsHAl BFAETE 1090l 2ok 5o] tha
srobx] 25me} 30m Abolell A HAE T A 29 39
22 0~5mFF $&2 77 43~284 % 3.9~298
°Ce] W= AA 3ol i ke 20039 B 2004
193} 29l = ZH7} 6°Ce} 5°C Wi 9ol A2 A=y
2 (turnover)e] - gl

$EE A 16 =2 (0~5m)FF 55~12.1
mg O, - L™'9] ¥9|=2 20021 104l 7} wokow,
2004 3ol 7F =9ke}. 53] 20021d¢] 73 69 5E
oF 10m Hof|A] FFAA HAFo] #E5F o, 8Y
o= 10melA 0.7mg O, - L'2 wj-$ Uit} =
200310l 8ol 5~10m Zoj|A] 1.8mg O, - L*Z =)
S+ uiskek A 29} 39 A= A 19 f4}
A=Keei=1

FHEE A 1A 0.8~6.7me] HH R vjwA o
Foll Wkom ALel Esdoh(Fig. 2). 53] 20039 54
& 6.7m=E w9 =A vepdoh A 29} 3AM = 7
7 0.9~4.9m g 0.6~45me] Wz A4 13} §A5t
AR W3E 2ok A o w3E BH £
=5 AR AR 3ol wka skl AR 1 (ASA
Aol A =5kt a?l ¥ 2 (O0~5mIYHF F=
= AA- 1,29 304 Z+7 06~59.3mg - mS, 0.6~
322mg - m3 % 0.4~53.6mg - m3oz 2002 99
7HE Eskoh 53] 200249 9¥€¢] Aol 274 43
el met A 1,29 39 ®3FeA 77t 119.1, 76.9,
2 120.4mg - m39] &2 FEE Btk 2 7|7l
A7 1,2 % 344 Anabaena spiroides’} $HZEo =2 &
3}k =3 DO AR 1,2 Y 39 m3olA 77
16.0,146 ¢ 17.9mg 0, L= uj =gic} A o}
o 7

3w A

3

SRS

o
i

£% B G54 avEE FRAG] T

ru

N

.OI

N
!

N

o
1

Secchi disc transparency (m)

Bt+—T—T T T
AMJIJIASONDJFMAMIJIASONDJIFM
2002 2003 2004

Fig. 2. Seasonal variations of Secchi disc transparency.

Table 1. A statistical summary of nutrients (0~5m aver-
age data for each site) at the three stations
(mean+standard deviation, minimum-maxi-

mum).
St. 1 St. 2 St. 3

P 15.3+8.0 17.2+145 20.7+13.6
(5.1~36.1) (6.1~77.7) (6.7~47.7)

DIP 2.7+1.1 3.6+4.6 45+5.9
(1.3~4.8) (1.4~23.5) (1.3~24.7)

™ 1.19+0.24 1.30+0.34 1.45+0.44
(0.88~1.73)  (0.86~1.91) (0.94~2.77)

NOLN 0.90+0.24 0.97+0.30 1.00+0.35
3 (0.39~1.45)  (0.51~1.66) (0.42~1.72)
NOLN 0.02+0.02 0.02+0.02 0.02+0.02
2 (0.00~0.06)  (0.00~0.06)  (0.00~0.06)
NHAN 0.04+0.02 0.04+0.02 0.04+0.03
3 (0.00~0.08)  (0.00~0.08)  (0.01~0.10)

sio 55+2.1 5.3+2.5 54+25
2 1.8~8.4 (1.2~8.7) (0.9~8.3)

100+45 106 +52 103462
TN/TP (34~218) (20~191) (27~281)
4274192 4554255 4234244
DIN/DIP (110~ 940) (108~1275) (91~939)

Units for nitrogen-mg N - L%, phosphorus-mg P - m™3
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Fig. 3. Box-wiskle plot for the seasonal variations of total phosphorus (TP) and dissolved inorganic phosphorus (DIP).
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Fig. 4. The depth-time isopleths of total nitrogen (mg N - L) at three stations in Lake Yongdam.
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Fig. 5. Seasonal variations in cell densities of dominant species of phytoplankton in Lake Yongdam from Apr. 2002 to

Mar. 2004.
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Table 2. The dominant species and the dominance index (DI) of phytoplankton community in Lake Yongdam.

St.1 St. 2 St. 3
Month - - -
Species DI Species DI Species DI
Apr., 2002 Cyclotella comta 0.40 Cyclotella comta 0.19 Cyclotella comta 0.11
May Cyclotella comta 0.16 Cryptomonas sp. (<15um) 0.20 Cryptomonas sp.(<15um) 0.37
Jun. Anabaena spiroides 0.70  Anabaena spiroides 0.40  Anabaena spiroides 0.43
Jul. Crucigenia irregularis 0.38  Crucigenia irregularis 0.21  Crucigenia irregularis 0.39
Aug. Crucigenia irregularis 0.87  Crucigenia irregularis 0.84 Anabaena spiroides 0.96
Sep. Anabaena spiroides 0.52  Anabaena spiroides 0.48 Anabaena spiroides 0.71
Oct. Anabaena spiroides 0.45 Anabaena spiroides 0.42  Anabaena spiroides 0.53
Nov. Anabaena spiroides 0.69 Anabaena spiroides 0.79  Anabaena spiroides 0.84
Dec. Aulacoseira ambigua f. Aulacoseira ambigua f. Aulacoseira ambigua f.
spiralis 0.18 spiralis 0.30 spiralis 039
Aulacoseira ambigua f. Aulacoseira ambigua f. Aulacoseira ambigua f.
Jan., 2003 spiralis 0.75 spiralis 0.56 spiralis 0.67
Aulacoseira ambigua f. Aulacoseira ambigua f.
Feb. spiralis 0.26 spiralis 0.29 Cryptomonas sp. (<15um) 0.33
Mar. Asterionella formosa 0.28  Asterionella formosa 0.17  Ankistrodesmus spiralis 0.11
Apr. Cyclotella comta 0.58 Cyclotella comta 0.40 Cyclotella comta 0.34
May Sphaerocystis schroeteri 0.35 Sphaerocystis schroeteri 0.46  Cryptomonas sp.(<15um) 0.53
Jun. Sphaerocystis schroeteri 0.44  Sphaerocystis schroeteri 0.25 Aphanizomenon flos-aquae 0.22
Jul. Aphanizomenon flos-aquae 0.82  Aphanizomenon flos-aquae 0.96  Aphanizomenon flos-aquae 0.99
Aug. Microcystis aeruginosa 0.70  Microcystis aeruginosa 0.72  Coccoid green algae 0.75
Sep. \Ijhtcérnngglum valderianum 0.20  Microcystis aeruginosa 0.16  Microcystis aeruginosa 0.24
Oct. Fragilaria crotonensis 0.26  Fragilaria crotonensis 0.18  Microcystis aeruginosa 0.22
Nov. Fragilaria crotonensis 0.61 Fragilaria crotonensis 0.82  Fragilaria crotonensis 0.85
Dec. Phormidium sp. 0.30 Fragilaria crotonensis 0.38 Cryptomonas sp. (<15um) 0.46
Jan., 2004 Phormidium sp. 0.17  Cryptomonas sp. (<15um) 0.40 Cryptomonas sp.(<15um) 0.60
Feb. Cryptomonas sp. (<15um) 0.27 Cryptomonas sp. (<15um) 0.20 Cyclotella comta 0.25
Mar. Cryptomonas sp. (<15um) 0.14  Cryptomonas sp.(<15um) 0.22 Cryptomonas sp.(<15um) 0.31
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71 E54E T3t sl Aoz d=HA Slo (3,
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