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Abstract

This study was conducted to investigate long-term change of basic ecological environment in the Seonakdong river by
measuring precipitation, temperature, pH, dissolved oxygen, some organic materials(BOD, COD, T-N, T-P) and phyto- and
zooplankton at three sites every month from Jen. 1998 to Dec. 2006 .

The mean values of water temperature, pH and dissolved oxygen ranged 15.8~18.3C, 7.6~8.9 and 9.1~12.9 mg/L,
respectively. The average concentrations of BOD were 3.7, 5.8, 6.7 mg/L, those of T-N were 3.159, 3.486, 3.252 mg/L, those
of T-P were 0.173, 0.209, 0.198 mg/L and those of chlorophyll-a were 36.5 mg/m’, 65.9 mg/m’, and 75.9 mg/m* at st.1 , st.2

and st.3, respectively.

COD concentration was highly correlated with the standing crops of phytoplankton(r’= 0.8988) and BOD concentration

was highly correlated with chlorophyll-a(r’= 0.8445).

Bacillariophyceae(Stephanodiscus sp., Aulacoseira sp., Cyclotella sp.) of phytoplankton mostly dominated throughout
2003~2006, but Chlorophyceae(Eudorina sp., Pediastrum sp.) dominated during summer season, June and July.

The dominant species of zooplankton were Strombilidium sp. in winter, and rotifers such as Polyarthra sp., Brachionus sp.,
Keratella sp. in summer. The standing crops of phytoplankton was affected by not only precipitation, water temperature but

also zooplankton biomass.
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Table 1. The analysis methods of sampling water
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Method

Water Temperature

pH

DO

Concductivity
COD
BOD
T—N
T-P
Chll—-a

Thermometer(YSI—-556MPS)

pH meter(YSI-556MPS)

DO meter(YSI-556 MPS)

Conductivity meter(YSI—-556 MPS)
Acid KMnQ. Method

Winkler Method Azide Modification
Ultraviolet Spectrophotometric Method
Ascorbic Acid Method
Extract—Spectrophotometric Method

* DO @ Dissolved Oxygen, COD : Chemical Oxygen Demend, BOD : Biochemical Oxygen Demend, T-N :
Nitrogen, T-P : Total Phosphorus, Chll-a : Chlorophyll—a
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Fig. 2. The physicochemical factors in Seonakdong River
during the study period. (DJ:Daejoe sluice, KD:Kangdong
bridge, NS:Noksan sluice)
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Fig. 3. Monthly variation of Biochemical oxygen demand,
Chlorophyll-a and Chemical oxygen demand in Seonakdong
River.(DJ:Daejoe sluice, KD:Kangdong bridge, NS:Noksan
sluice)
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Fig. 4. Monthly variation of nutrients in Seonakdong River.
(DJ:Daejoe sluice, KD:Kangdong bridge, NS:Noksan sluice)
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Table 2. The physicochemical Factors in the Seonakdong River during 1998 ~ 2006.

(DJ:Daejoe sluice, KD:Kangdong bridge, NS:Noksan sluice)

ur. Site  W.T.* () pH DOmg/L) EC*(us/om) BOD(mg/l) CODmg/l) T—N(mg/L) T—P(mg/L) Chl—almg/m’)
DJ 18.0 7.9 10.5 296 3.8 7.2 3.939 0.163 -
1998 KD 18.3 8.3 11.0 1505 9.8 13.5 5.348 0.397 -
NS 18.0 8.7 11.8 2,421 6.1 11.8 3.775 0.258 —
DJ 17.0 8.2 10.5 305 4.3 78 3.610 0.264 —
1999 KD 17.4 8.6 12.1 1,539 7.0 10.7 4,141 0.274 -
NS 17.2 89 12.9 2,856 6.9 10.1 3.211 0.177 —
DJ - 8.0 10.2 341 3.8 7.0 3.218 0.213 -
2000 KD 16.8 8.4 12.7 983 6.6 9.3 3.927 0.236 -
NS - 8.8 12.7 2,510 9.1 12.3 3.311 0.262 -
DJ 16.8 7.8 10.7 657 3.7 5.9 3.125 0.23b5 -
2001 KD 17.0 78 10.3 988 4.7 6.8 3.520 0.277 —
NS 16.4 8.3 10.8 3,113 9.3 12.1 3.422 0.285 -
DJ 16.7 7.7 10.2 312 3.8 5.6 2915 0.142 -
2002 KD 16.8 8.0 11.2 537 4.5 6.6 2.962 0.167 —
NS 16.9 8.4 12.1 2,036 5.0 7.1 3.363 0.206 -
DJ 17.6 7.6 9.1 342 3.0 6.0 3.153 0.176 14.3
2003 KD 17.2 7.8 10.1 1,845 35 6.7 3.204 0.135 29.0
NS 16.7 8.3 11.6 3,073 4.2 7.6 3.191 0.139 46,8
DJ 17.8 8.1 9.6 298 4.5 7.3 3.093 0.120 35.3
2004 KD 18.0 8.8 11.5 1561 6.7 10.2 3.110 0.155 109.6
NS 17.3 8.7 11.0 3,168 9.6 11.9 3.655 0.177 123.0
DJ 16.5 8.2 10.5 349 3.8 6.5 2.775 0.110 51.2
2005 KD 16.4 8.3 10.7 1,276 5.0 7.6 2.666 0.103 66.1
NS 15.8 8.4 12.3 2,643 5.8 8.7 2.894 0.137 73.5
DJ 16.1 7.9 10.3 336 3.1 6.1 2.603 0.136 45.2
2006 KD 16.5 8.0 10.0 662 4.6 7.5 2.493 0.133 59.0
NS 15.9 8.1 10.3 1,630 4.5 7.5 2.443 0.144 60.2
DJ 17.1 7.9 10.2 359 3.7 6.6 3.159 0173 36.5
" KD 17.2 8.2 11.1 1,211 58 8.8 3.486 0.209 65.9
NS 16.8 8.5 11.7 2,606 6.7 9.9 3.252 0.198 75.9
*W.T. : Water Temperature
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Table 3. The Pearson correlation values between physicochemical and biological factors in the Seonakdong River.

W.oT.* DO pH BOD CcOD T-N T-P Chll —-a
DO —0.7692
pH —0.2057 05682
BOD ~0.0126 0.3014 0.4881
coD 02375 0.0699 0.4412 0.8297
T-N ~0.3540 0.3549 0.2855 05170 0.4584
TP 02672 ~0.1234  —0.1052 0.3785 0.4479 0.3647
Chll-a —0.2014 0.3808 0.6767 0.8741 0.8628 05779 0.1237
Phytoplankton 0.1467 0.0763 0.4254 0.8581 0.8988 05200 0.1967 0.7935
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Fig. 5. Monthly variation of Chlorophyll-a and standing crops of
phytoplankton in Seonakdong River during 2003-2006.
(DJ:Daejoe sluice, KD:Kangdong bridge, NS:Noksan sluice)
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Table 4. The seasonal dominant species of phytoplanktons in Seonakdong River during 2003~2006.

(DJ:Daejoe sluice, KD:Kangdong bridge, NS:Noksan sluice)

DJ

KD NS

winter Stephanodiscus sp.(84%) Stephanodiscus sp.[88%) Stephanodiscus sp.[87%)
spring Stephanodiscus sp.(66%) Stephanodiscus sp.(67%) Stephanodiscus sp.(68%)
2003 summer Aulacoseira sp.(30%) Eudorinasp .(24%) Microcystis sp.(30%)
autumn Aulacoseira sp.(51%) Aulacoseira sp.(55%!] Aulacoseira sp.(44%)
winter Stephanodiscus sp.l96%) Stephanodiscus sp.[95%) Stephanodiscus sp.[96%)
2004 spring Cryptomonas sp.(43%) Stephanodiscus sp.(40%) Stephanodiscus sp.(43%)
summer FEudorina sp.(26%) Microcystis sp.(92%) Microcystis sp.(94%)
autumn Aulacoseira sp.(55%) Aulacoseira sp.(55%)] Cyclotella sp.(42%)
winter Stephanodiscus sp.189%) Stephanodiscus sp.[89%) Stephanodiscus sp.[90%)
spring Stephanodiscus sp.(82%) Stephanodiscus sp.(80%) Stephanodiscus sp.(83%)
2005
summer Aulacoseira sp.(25%) Aulacoseira sp.(29%] Aulacoseira sp.(31%)
autumn Aulacoseira sp.(62%) Cyclotella sp.(61%] Cyclotella sp.(51%)
winter Stephanodiscus sp.(84%) Stephanodiscus sp.[81%) Stephanodiscus sp.[79%)
2006 spring Stephanodiscus sp.(86%) Stephanodiscus sp.(74%) Stephanodiscus sp.(75%)
summer Aulacoseira sp.(50%) Aulacoseira sp.(37%!] Aulacoseira sp.(23%)
autumn Cyclotella sp.(49%) Cyclotella sp.(49%) Cyclotella sp.(45%)
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Table 5. The average values of Cyanophyceae and Bacillariophyceae.

standing crops (cells/mL) Chlorophyll—a {mg/m?) BOD(mg/L) COD(mg/L)
Cyanophyceae 940,000 370.1 28.1 32.0
(Microcystis sp.) (1) (3.9E04) (3.0E03) (3.4E03)
Bacillariophyceae 140,000 176.3 10.0 11.2
IStephanodiscus sp.) (1) (1.3E03) (7.2E.03) (8.1F.03)

Table 6. The seasonal dominant species and average dominant rate of zooplanktons in Seonakdong River during 2004~2006.

DJ KD NS
winter Tintinnidium sp.(52%) Tintinnidium sp.(57%) FEuplotes sp.(27%)
4 spring Tintinnidium sp.(39%) Brachionus sp.(49%) Brachionus sp.(17%)
200 summer Tintinnidium sp.(21%) Bosmina sp.(34%) Bosmina sp.(29%)
autumn Bosmina sp.(19%) Brachionus sp.(20%) Strombidium sp.(40%)
winter Strombidium sp.(57%) Strombidium sp.(47%) Strombidium sp.(46%]
2005 spring Strombidium sp.(74%) Brachionus sp.(41%) Brachionus sp.(31%]

‘ summer Polyarthra sp.(52%) Polyvarthra sp.(25%) Moina sp.(34%)
autumn Polvarthra sp.(75%) Nauplius (34%) Euplotes sp.(35%)
winter Strombidium sp.(51%) Strombidium sp.(34%) Euplotes sp.(27%)

2006 spring Tintinnidium sp.(52%) Brachionus sp.(36%) Tintinnidium sp.(32%)
o summer Bosmina sp.(26%) Moina sp.(32%) Moina sp.(42%)
autumn Tintinnidium sp.(57%) Tintinnidium sp.(71%) Tintinnidium sp.(76%)
1500 : 1500000
15000

——DJ -=—KD —e—NS

zooplankton (Inds/L)

Fig. 6. Monthly variation of total-zooplankton biomass in
Seonakdong River. (DJ:Daejoe sluice, KD:Kangdong bridge,
NS:Noksan sluice)
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Fig. 7. Monthly variation of zooplankton biomass and standing
crops of phytoplankton in Seonakdong River. (DJ:Daejoe
sluice, KD:Kangdong bridge, NS:Noksan sluice)
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