The Annual Report of Busan Metropolitan City Institute of
Health & Environment 15(1) 104 ~ 113 (2005)

MESZolAel S - AlE SEFES| S8 2=of 2t A1)

M - g8 -

Study on Appearance and Distribution of Phyto-
and Zooplankton at the Seonakdong River(Il)

Jae-Won Jeong’, Eun-Hee Yoo, Na-Na Yoon, Seong-Won Kang,
Jong-Wook Choi and Ki-Won Kwon

Environmental Research Division

Abstract

In order to investigate the relationship of appearance and distribution characteristic of phyto- and zooplankton community,
the present study was carried out every month from Jan. 2004 to Dec. 2005 in three stations of the Seonakdong River.

The water temperature, pH and dissolved oxygen of the Seonakdong River appeared ranges of 2-32C , 7.1-9.9 and 4.7-
20.8 mg/L, respectively. The averages of chlorophyll-a were 43.2 mg/m’, 87.8 mg/m’, and 98.2 mg/m’ at each stations.

The concentration of chlorophyll-a was strongly correlated with the standing crops of phytoplankton(r’= 0.8583) and also

with BOD(r’= 0.8445).

Bacillariophyceae(Sephanodiscus sp., Aulacosaira sp.) of phytoplankton dominated throughout 2005 except for summer
when Chlorophyceae(Eudorina sp., Pediastrum sp.) dominated in June and July.

The dominant species of zooplankton were Srombidium sp. in winter, and rotifers such as Polyarthra sp., Brachionus sp.,
Keratella sp. in summer. The species diversity of zooplankton was the lowest recorded at Daejeosumun site, but the

dominance was the highest recorded at Daejeosumun.
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Fig. 1. A map of sampling stations in the Seonakdong River.
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Fig. 2. The physicochemicai factors in the Seonakdong River during the study period.
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Fig. 3. Monthly variation of Biochemical oxygen demand and Chemical oxygen demand in the Seonakdong River
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Fig. 4. Monthly variation of nutrients in the Seonakdong River.
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Table 1. The physicochemical Factors in the Seonakdong River in 2004 and 2005

W.T. DO Salinity BOD CcOD T—N T-P Chl—a
. () P (mg/L) (%) (mg/L) (mg/L) (mg/L)} (mg/L)} (mg/n')
2004 17.8 8.1 9.6 0.14 4.5 7.3 3.093 0.120 35.3
A2 2005 16.5 8.2 10.5 0.17 3. 6.5 2.744 0.107 51.2
avr. 17.1 8.1 10.1 0.16 4.1 6.9 2913 0.113 43.2
2004 18.0 8.8 11.5 0.77 6.7 10.2 3.110 0.155 109.6
FAR =) 2005 16.4 8.3 10.7 0.63 5.0 7.6 2621 0.099 66.1
avr, 17.2 8.5 11.1 0.70 5.8 8.9 2.866 0.127 87.8
2004 17.3 8.7 11.0 1.66 9.1 11.9 3.655 0.177 123.0
SR 2005 15.8 8.4 12,3 1.38 5.8 8.7 2.840 0.132 73.5
avr. 16.6 8.6 11.7 1.52 7.5 10.3 3.243 0.155 098.2
o 2004 17.7 8.5 10.7 0.85 6.8 0.8 3.286 0.151 89.3
2005 16.2 8.3 11.2 0.73 4.9 7.6 2.735 0.113 63.6
Table 2. The correlation values between physicochemical and biological factors in the Seonakdong River
DO pH BOD NHz—N POs—P T—N T-P Chl—a
W.T —0.7436
pH 0.6023
BOD 0.2807 0.5356
NH:z—N 0.0617 0.0995 0.7817
POas—P —0.3372 —0.2291 0.4425 0.5840
T—N 0.3755 0.3222 0.7649 0.7373 0.3078
T-P 0.2756 0.2871 0.5216 0.4805 0.4459 0.4929
Chll—a 0.3516 0.6696 0.8445 0.5765 0.2194 0.6374 0.4318
NESYIAESEH 0.1497 0.5301 0.8385 0.6130 0.3730 0.6061 0.3566 0.8583
ST Hutd 2 W oF 4= 9l x, 42, DO, Salinity 52 A¥Hgle] W
T3 FEe) Y AE A Table 23 gt Al debe v, 22 e Y AE WA Eystl, DO
grEd-a SRS ABEYAE AA ] AW b B olBA B/t AF WA fHERE Aol
B el vebete s’ = 0.8583), BOD9R) Agab/del = Wil wokal @4 = glow, A sE(Salinity) B3 HEE
2 37 el = 0.8445), AEEFAEQ S40] BOD 2 HAE FR A v IF S & Ao Amdrt
st 7} 2 29lle tha) & W aels - iy, AR EY
Az WS A9 pHE Z/HANCRN B 494  A2Zyasol Zuws

NIH:-NoH= %8 ARe vehls 3P =
Al Yebuy PREHE No| AUy ASEFAE B9 Fa

Chlorophyll—a (mg/m*) 4

do] 2,400~130,000 cells/mL ]2,
3,300~550,000 cells/mL, =AtE 2% 2 800~ 460,000
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A5 A4 ol

Phwtoplankton (cell/mL) .

Fig. 5. Monthly variation of Chlorophyll-a and standing crops of phytoplankton in the Seonakdong River in 2005.
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Table 3. The dominant species of phytoplanktons in the Seonakdong River(2005)
A2 FAS=IT LR
1€ Stephanodiscus sp. Stephanodiscus sp. Stephanodiscus sp.
g Stephanodiscus sp. Stephanodiscus sp. Stephanodiscus sp.
3¢ Stephanodiscus sp. Stephanodiscus sp. Stephanodiscus sp.
a4 Stephanodiscus sp. Stephan odiscus sp. Chlamydomonas sp.
5¢ Atulacoseira sp. Atulacoseira sp. Oscil latoria sp.
64 Atulacoseira sp. Pediastrum sp. Pediastrum sp.
78 Eudorina sp. Stephanodiscus sp. Stephanodiscus sp.
3¢ Aulacoseira sp. Atulacoseira sp. Atulacoseira sp.
ogl Eudorina sp. Aulacoseira sp. Aulacoseira sp.
104¢ Aulacoseira sp. Stephan odiscus sp. Stephanodiscus sp.
11 Atulacoseira sp. Stephanodiscus sp. Stephanodiscus sp.
12¢4 Stephanodiscus sp. Stephanodiscus sp. Stephanodiscus sp.
U phyoplankon(estgm) : £ 5o]3 whd, otz 2004We] ERAHIAEAR AGP
Test) Zubo} Q2 ¥ AFL Kol 2},
- PEG(Plankton Ecological Group) B@ & 20 34=0] 4]
o o] 47 AR WA T, Bl YRSt 42 57
o) gor shURzRL} %&%ﬁ 5 2go] o A E,
o 48 sk HE o] g FR RV} A Sek, AL
i e e, S e x:jjoﬂ% Az 7 o}L ﬂozgfﬂsm% (Sommer et
' . 1986, 7 5, 2003). 4 - BN FROE 9 Qi &

Fig. 6. Monthly variation of standing crops of phytoplankton in
the Seonakdong River in 2004 and 2005.

X7 Stephanodiscus sp.°l €
d Adat g8 7~8Y T2

Ao ATt Wi FeNE L 2ol A Ho 2 dafgo] &1
o S A% 7 9 0}

g sz aito] e 9

2 % 70)

0

-

Microcystis(Anacystis) sp .ol ¢

8 A AEELFAE SYARY B2 dF =2
F(Stephanodiscus sp., Aulacoseira sp.)9 ZH-8&°] &4
Uetal e = A4 Rots A A4E & 5 e
m, ZF A 8 5 FE Table 39 vebdiglch

FoheFd o] 7MY =2 A2 QA SRR 08 AR
+9) f o8 thopst o] #|EEGlen, e aA e dF
TR 439, l—'%/&-r%x]ﬁ‘ﬁ]/ﬁ% LAAZZL
Chlamydomonas sp., Oscillatoria sp. 5°] A& #32

=)o,
ESE 2004~200599] AEESAE /fA= HILE Fig. 6
of LFEF Bk} Zro] AREt w3 is 377} Ho|n 20049 3%

7} 2005 399 A= Stephanodiscus sp.oll 8, 2004
¥ 899 & ¥A = Microcystis sp.ol &%F 2o & 2005

s Jun
]1__
L

1 171 5 HS0] 8 d < e, 2005
o ZEBRAE] ARG HAFEAYH T e A

iog e P R

PEG 27} 217 A Yebteh, T8 U 2005¥10] & o}8 o]

G2 Fe) oAy d4e] dudl, 5 ATl 2 YUYdEF
(T-N, T-P, NHs—N, PO+—P) 5= 7} Byt o408 w33
Zerel W, 9bM AFGIIE Zhe- ¥iE 91 =7 el wE gz

W e A5l AxA 8l

)

o=z
ES 20054 9] o8} kAl 427 o

WA 209 FguaAel te lo] )7}
A el 71091 80T GFUR Fo) Adurh e bz

ojl.em, o Wt ALE 7o T o
o, A5 H R R WAL JAAZ o|xH agleg B 4=
U Ao|rh,

I8y Chlorophyll-a =& ©]&3t Forsbherg &
Riding(1980) 2] el 284, T-N 0.6~1,5 mg/L, T-P
0.025~0.1 mg/L, Chl—a 7~40 mg/ni‘%_‘ )7} Eutropic (4
9F), T-N 1.5 mg/L.o]4, T—P 0.1 mg/Lol4}, Chl-a =7}
40 mg/mo] A4 W Hypertropic(@ 9P Al et 24, 9]
of MW UGSt =3 A% W 1 ok Al E Ve

[¢)
gomg dxek 71 7 5ol 3k A 2 A A
A=A 27 LY (Algal Bloom,k#E) 2] 7FsAlo] Ak
et il & = et
SEETIES SH
ZEREYIEL AT AL T 5 Qs BN 2459y
QRIEZ A T Z YA EE 2 RE o]2 o] XJof7kr] ofFE



110 A9 - fL8] - guit -

total Zooplankton{nds/L) #

(a)

ol
o
o
b

432 - 9719

Fig. 7. Monthly variation of total-zooplankton biomass(a) and meso-zooplankton biomass(b) in the Seonakdong River.
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Fig. 8. Relative composition in abundance of zooplankton
communities in the Seonakdong River.
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Table 4. The dominant species of zooplanktons in the Seonakdong River

aEa e

o A ==

1€ Tintinnidium sp.

g Strombidium sp.

3¢ Strombidium sp.

a4 Strombidium sp.

5¢ Difflugia sp.

64 Polyarthrasp.

74 Polyarthra sp.

3¢ Polvarthra sp.

og Polyarthra sp.
10€ Polyarthra sp.
11 Polyarthrasp.
12& Strombidium sp.

Tintinnidium sp.

Euplotes sp.
Euplotes sp.
Brachionus sp.
Polvarthrasp.
Polvarthrasp.
Tintinnopsis sp.
Brachionus sp.
Nauplius

Polvarthrasp.

Tintinnidium sp.

Strombidium sp.

Euplotes sp.
Euplotes sp.
Euplotes sp.
Brachionus sp.
Difflugia sp.
Moina sp.
Tintinnopsis sp.
Hexarthra sp.
Brachionus sp.
Euplotes sp.
Tintinnidium sp.

Strombidium sp.
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Fig. 10. Monthly variation of diversity index and dominance index in the Seonakdong River.
Table 5. The correlation values between phytoplankton and zooplankton in the Seonakdong River
SESYAE
HEERF TEF ki 247
TEF — 0.0334 — 0.229 —0.1404 —0.1722
=ALF — 0.0947 0.1040 —0.1217 — 0.1991
AESEAE
9x2F 0.2582 — 0.0471 —0.2244 — 0.2654
total — 0.0613 — 0.2292 — 0.1657 — 0.2045
=2 (C) —0.4158 0.2701 0.2615 0.3488
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