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Zooplankton Community Dynamic in Lentic Freshwater Ecosystems

in the Nakdong River Basin'
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ABSTRACT

In order to estimate the influence of environmental factors on zooplankton communities in lentic freshwater
ecosystems, 20 reservoirs and wetlands were monitored by season in 2013. A total of 109 species of zooplankton
were identified during the study period. Zooplankton assemblage showed a different distribution in its density
and diversity in accordance with the seasons. In particular, the density of zooplankton (98 species and 603ind.
L") was the most in autumn when compared to the other seasons. In order to effectively analyze zooplankton
distribution that are affected by various environmental factors, a Self-Organizing Map (SOM) was used, which
extracts information through competitive and adaptive properties. A total of 11 variables (8 environment factors
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and 3 groups of zooplankton) were patterned on to the SOM. Based on a U-matrix, four clusters were identified

from the model. Among zooplankton communities, rotifer displayed a positive relationship with water

temperature, and cladocerans and copepod were positively related to conductivity, chlorophyll a, and nutrient

factor (i. . TN and TP). In contrast, high dissolved oxygen appeared to have a negative effect on zooplankton

distribution. Consequently, the SOM results depicted a clear pattern of zooplankton density clusters partitioned

by environmental factors, which play a key role in determining the seasonal distribution of zooplankton groups

in lentic freshwater ecosystem.

KEY WORDS: PHYSICO-CHEMICAL FACTORS, SELF-ORGANIZING MAP, SEASONAL DISTRIBUTION,
RESERVOIRS, SHALLOW WETLANDS
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Figure 1. Map of the study sites in Nakdong River

Table 1. List of the study sites and description of the study sites

basin. The sites indicated by solid squares(®)

Site number Site name Constructed Drainag? area  Water capacity Mean Surface Sampled
year (k) (x10 6 m") depth(m) area(km’) stations
1 Gachang 1986 43.4 6.0 31.9 0.4 3
2 Gyeongcheon 1990 105.7 249 35.5 1.5 3
3 Gucheon 1987 12.7 9.3 - - 2
4 Gidong 1955 18.3 0.5 4.0 0.2 1
5 Nakdong 1987 68.77 50.0 5.0 23,656 3
estuary
6 Dukdong 1977 52.2 26.7 41.6 1.8 2
7 Baksil - 0.225 - 0.5 0.4 1
8 Bungae 1926 2.49 1.4 1.3 0.6 3
9 Bomun 1963 19.2 9.5 15.4 1.6 2
10 Yeoncho 1979 11.7 4.6 12.0 0.6 2
11 Yeongcheon 1980 233.18 333 18.1 - 3
12 Otae 1959 4.5 4.1 7.0 0.9 3
13 Unmun 1994 284.89 74.2 36.1 52 3
14 Jangcheok 1940 7.86 1.3 2.1 0.4 3
15 Jungyang - 42.7 0.2 0.7 34.8 3
16 Jinyang 1970 2270.65 147.2 - 23.8 3
17 Jilnal - 3.53 - 1.5 0.2 3
18 Pungrak 1945 9.7 2.1 6.0 0.6 3
19 Hapcheon 1989 925 361 68.0 16.0 3
20 Hoedong 1946 99.3 12.9 24.5 1.8 2
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68m=z 7}A Zl o vRAlZ|(Site 7)7} 0.5m=E 7} Lo} error g0 7} W 7o Hol L2 E FAH o g AHs}
Am SUHS G SFSie 5)0] B656kE WO Gk ZANES ZHAHYS] YA UmarinE o] §
n 7] (Site 4)&F A (Site 17)0] 0.2kr= 71 Fot. stglen, SO = T4%= 2749 nodes 7He| FA
ARAH S T A7)0 wat 1-328S AT Z=F olgsto] 7MY At FYLHE FEEE SHH

SOME %3} Bojg HALS Matlab 6.1 7|80 2
2. 817 Q01 23 U SEEZYIE AT o Zol RO, SOM 28 Lao| BAH ofg 744 B
715 5L Matlab 7oA 15 5+= SOM_PAK(Kohonen
B 0019 24 3 SEEFAE JUS 06e] £ e al, 1996) FHAZT BEHT
7IM(24, 54, 84, 1Y)z sREoH Taa7]of et
~ AL zAlsled x
1 %X;U;:JO];;ZZ?Z];EO 22 pH, A7 AR, &4 7E:IEI- E‘:I -_,I_,é!-
170 i =0 © T s O [SRmugl
4, B85 (Suspended solids), Chlorophyll a(Chl. a), & 1. S58HH EM
MY, 02 FUTP) 5 1 oItk 2ok 4
Abz, pH ]Z%EE— Ao A 2 2AstgoH, & 2 Aol A 349 2 29l FEE AdAYS
I} a‘liﬂP L DO meterE o] &ato] =% 6}0120%(YSI Hlth(Table 2). 42 ol F7HE7] A& sto] o] 59
DO Meter: Model s8), pHOt A7 HEEL 717k pH 247 7P 2 Mo Heon(245C~33.07), oA iRy
(Orion pH Meter; Model 58)9} A 7| A= % =4 7|(Fisher o T a0 1’}‘5}1/}“ AREA QL A-A FAol et 53]
Conductivity Meter; Model 152)E o]&3}o] =A% it} A 2] (Site 7)9] AL otE a49 vud g 2207}
SRR Ol B4, 59 5 BEE BAAA D5 2 A0 Uehsgon] ol 4ol vol e BAkT &
S Asto] AeA 7HAS SAskH S S o4 l-E # 5}7} /}}-1:}]14 0% H37 YRo Aoz Al £
Eo] 42 0 A A A 8 HH (Korea Ministry of Environment, A9 H S =9 Tho|A A5 M ET AL
2012)& o] &3te] =439t} ol A4 Oi & Hols AL YK o= o
EEZIGUIES 7+ 549 U T $£4 0.3~0.5m) 9 7ol A wEG didez g2 Ae e
A S YR A 29 1omeAd A% P MBI, SAFR0l 2ol 4 4
AAEoH, 44 9~10L & 53t &, o]= 68y mYE 4 E IE0 B5Y §EAR S e ALE AR
9] LﬂEOﬂ ATAA 80~100m0 2 =39t & 2o o} " 2| (Site 7), H7|=(Site 8), A2 & (Site 8), AU A
TR 1AE EELZAIE AJRL d)AS o4 (Slte 15), AL (Site 17) 22 ES 2248 743 549
o] &9 & $27H2 TR H ALY MSE & x}s} B, AT 7kl o sAET H2 §EAALS WO
% TH(Mizuno and Takahashi, 1991). AR A Zo| A A= o, ol R HUS A Eo] HodA f7] T ALE
3 (Site 2)} QB A|(Site 12)9] A $= £Ho] Ho] ALZ & Qto g ste= AS Ay wFo|tt k3 4 vf
AHE AlRYsEA] Brekelch ‘1’1‘01]/\194 71 &, 559 28, 29 571 5= &4
Aao FEE LA Sl 8% 8o A3t
3. E7 2AM o A7 A=EY - thEE TaoA 100¢ S/em 0]4+9]
& Bolon), 53] Y&AshAd(Site 5), BHAA|(Site 7),
SEEYAEY EFE Urot RAF g 249 & AN & (Site 8), FFA(Site 15), AdH(Site 17), FFA
A B4 719 WAL A e A KK (Ecological Informatics)] (Site 18)% & Z429 - 2001 S/em7t He A57F o
A 92 BEET Uk NAY AR S B okt PRI ol 549 A9, BHAL $AAL B4 2
Self-Organizing Map(SOM) &118]&-& o]&35}o] gy & Hol| YA|ste] R ZRE L AEHY FYo] BIHHPH A
48 Asa oz ARAL ¥R /E B8 w544 Fud A
E d7ol4 SOM 250 Qe Wew agxAE B8 549 49, 0@Rel gl veoatas] Aku v
Ry =2 *LEPELE_J 2o grol ZAMA 349 251 tH(Choi et al., 2013b; Miranda et al., 2014). )24
A Qo4 pH, A7|AEE, §2AL HoBA (Chl, o &, 7}AE(Site 1), AHE(Site 2), T-H I (Site 3), LED
a B4, 20)E FE5Gch HA0 SOM P2 £ 7 (Site 13)9] F% 100z Slem 0lake] 7| AREI} 24 o]
#] 9] quantization error ¥ topographic errord}2 ©]-&3}¢] e T4 Hlgf o] 2FErt W AR YEgE=T o&
AAstalon, ot F29 SOM 232 F+5% H F T4 FHE HEE A or LA Eo] Glo] LHEHY
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ol ddiAez A7) fmolth pHe A2t w4 2 AFNA TEEFIAES T 108F0] FHoH,
TR L S Holort &3 heol U= HEE BRTERE 557 3%, AR 27%, 24R77F 8L
Holoh olef 22 W= AEERAEY A8 YHsH 2 UEytth
HHE o] gth(Choudhary et al., 2014). HA = 212 4 ARER AHEY, 7hao] VFOR 7MY B2 sEETE
= 7 249 AL, o5 7H&oll Chl. azt F7hstH A T TTE Hlon, Agde 4FoE AHoR AL T4
pH £33t F7l6t= 43S Holetl, o]A& Chl a9 F7} £ YEtltiTable 3). #R7-H 2= 57 Polyarthra sp.,
= Aot o7 93t COAL §&A49 2712 0]o]Z A Z+ 2= Bosmina longirostris, 2.7+ Nauplius7} 77|
7l ol 28y & A9 A, s AR 2E Al 45 shalth
Z Qlsf tf7] Foll A7t & ¢te ' fYEE Ae Adst 2 Ao A FEEFAE S AEL 349
o, AFol Ao A&AQ f7]E R = Qs o5 7t wteba] Zpol7h e AL E ek th(Figure 2). A-&of o
of ¥& &&AIAE 7HAIH, Chl. altt ofye} pH E3H BEY 24 57U 82450 oA =N, o
W EAS AT EREd2 A gE F3g i S AdY vusigle o ddor 22 Sd U9xe F
= HolA ghokew, A wtE ¢ ETF Aol TE Bolo, 53] A (Site 7)9F A H(Site 17)0] A
FREdE AR (Site 7)9F A dA(Site 15) 59 & 4 OE 2okt 52 8747 SAUEE Uyt A%
e 7 304 Fr 2 gho] BEEHUY THL= (Site 7)°F AEE(Site 17) Y 49 HRES AZH
7ol 7HE =2 el wEENeH, 53] Ysiettd AAE AeAEe] o SR, o= 24F 24 ¢
(Site 5), BFA 2| (Site 7), A ™ (Site 17), &2 A|(Site 18), 3t MAAEA ALE 4 UTH(Choi ef al., 2014b). ESH
3] 3 (Site 20) 59 Tao)A =& Fho] SAHEHU 2 AR FAAES off ZAE HEly] Qe AHAE Al
= AEAQ 2pol7k AL gllen, WA A|(Site 7), MM% ot71% gt wgole Aghtd sEEWaEY &9 st
(Site 8), 42 T (Site 14), FFA|(Site 15), A2 (Site 17) S7HE 7] shaled, oA &7 a7l YA A

4] 0.1mg/Lol 49| gro] 245l giek. 54 4k
FERIE A (Site IS A (Site 17) 5

Hol AR A= IFAFI
AR A"

JE4

XM

72 L o1H

WE T AZRE 98 ShdA 28 WEe /2 U
ehiltt. £3), 715 A(Site 4014 o] B3} 7120 Fe Wk

o £3F7k EHSHACH, FUASie DANE A& 8
257t S ARG Uit 23FE U2 FEEYAE

Bt W2 AYALE 71A])7] g Zo Agdog rg Aol
A3t 4= 9lthAllan, 1976).

B0l A EW g wEA 433
2o S0o] F71E7] AR Adol] we] i

Table 3. Zooplankton seasonal variation of abundance, species number and dominant species

Factors Seasons Study Sites
abundance (ind. L-1) species number dominant species

Rotifera Winter 69.3 19 Polyarthra sp.
Spring 334.7 44 Polyarthra sp.
Summer 445.7 57 Polyarthra sp.
Autumn 377.1 66 Polyarthra sp.

Cladocera Winter 2.8 1 Bosmina longirostris
Spring 62.7 14 Bosmina longirostris
Summer 165.0 17 Bosmina longirostris
Autumn 116.0 24 Bosmina longirostris

Copepoda Winter 122.0 4 Nauplius
Spring 168.2 6 Nauplius
Summer 83.5 7 Nauplius
Autumn 109.7 8 Nauplius

Total Winter 194.2 24 Nauplius

Spring 565.5 64 Nauplius
Summer 674.2 81 Polyarthra sp.
Autumn 602.8 98 Polyarthra sp.
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Figure 4. Component map of environmental factor and
zooplankton community. WT, water temperature
(C); DO, dissolved oxygen(mg/L); Cond.,
conductivity(¢s/cm); Chl. a, Chlorophyll a(ug/L);
SS, suspended solids(mg/L); TN, total nitrogen
(mg/L); TP, Total phosphorus(ug/L)

Table 4. Mean of environmental factors and zooplankton
community of study sites each cluster. WT, water
temperature(°C); DO, dissolved oxygen(mg/L); Cond.,
conductivity(uzs/cm); Chl. a, Chlorophyll a(ug/L); SS,
suspended solids(mg/L); TN, total nitrogen(mg/L); TP,
Total phosphorus(ug/L)

. Cluster
Variables ~ Average SD ] 2 3 7
WT 17.1 9.2 114 20.9 19.9 15.5
DO 9.3 3.5 11.8 8.6 5.9 10.9
Cond. 161.1 78.9 155.3 1422 2434 1024
pH 7.8 0.8 7.69 8.18 7.12 7.96
Chl. a 10.8 20.0 5.6 7.8 27.8 4.1
SS 7.7 154 52 42 21.1 2.2
™ 1.6 0.6 1.6 1.5 2.0 1.2
TP 41.8 56.4 30.7 23.5 102.5 21.6
Rotifera 290.1 3155 188.3 4284  300.5 159.3
Cladocera 83.7 156.3 2.4 88.8 244 .4 9.3

Copepoda 101.8 163.4 104.8 95.9 181.5 0.7

22 A7|A%E, Chl a, TN, TP9}
PH 4% Uehit A7)9) 545 7459
B 4= U2 A7|HEE, SS, TN, TP 32 =
I g ch(Figure 4, Table 4). ¥rA 02, Chl
| 54 of pHO| Eat 22 38 A, ¢S 57
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