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Ecological Study of Zooplankton Community at Dangdong Bay
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Abstract - This study was carried out to provide the preliminary data for study of zooplankton
community structures and coastal pelagic ecosystem by understanding the seasonal change of
zooplankton community depending on environmental factors at Dangdong bay in Tongyeong
city. In this study, the environmental factors and the change of zooplankton community were
analyzed for 2008 to 2011. In the results, a total of 80 species of zooplankton was sampled with a
mean density of 1,599 inds.m™. The dominant species changed seasonally, and the most dominant
species was Acartia steueri in winter and spring, Penilia avirostris in summer, and Evadne nord-
manni in autumn. The Canonical Correspondence Analysis was conducted between the major
dominant species and environmental factors. And for the environmental factors that effect the
zooplankton community, the high correlation was observed with the water temperature, COD,
DO and T-N, though there was slight difference among species. Therefore, more various research
and environmental study are necessary to understand of planktonic ecosystem because the zoo-
plankton community is affected by the interaction of both physical and biological factors.
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(Youn and Choi 2003; Hwang et al. 2011). S EZ2F3E £
24 4 2PLUE H3te 2952 94 22 (UNESCO
1968; Lee and Park 2004)3} A =38H4 Q50 dFS vt
t} (Riley 1967; Youn and Choi 2003). 3+ @t 25 e A|
€ gitF oz 934 a3 AEHE a2l 9F¢FE 27
2ol EFaT BRAHAE SAlol £48 = Aol vt
A5ttt (Beyst et al. 2001; David et al. 2005).

= eEstel R A9 AodA ol tet At
A A o A v, FobeE, Al 2] obibetai S U
ANA H2A W AAAE Ao wE BRAAEHA A
(Choi and Park 1993; Yoo et al. 2006; Lee et al. 2009; Yoo et
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al. 2010; Moon et al. 2012)7} o] 20| H on, B2 o A]
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Fig. 1. Sampling stations of zooplankton at Dangdong bay of Tong-
yeong city in Kyeongsangnamdo, Korea

F Al E& Motoda 4] B&7]5 o] 85t &3 F (Motoda
1959), Bogorov Aol A 3F&@n]7 (Olympus SZX-
12) stoflA &3 9 Attt F2 BER2Y F 582
Smith and Johnson (1996)3} Chihara and Murano (1997)&
Fustgch S HE LS Le Bris (1988)7F AAFH £ 238Y
= gl 3 L AW FANEE A5E Folo

ot o]9] AR 4L gl A

¥ Le Bris indexZ

(o
rlo
offl
e
3
ot

2E Y AT 54 FH-AA Van
Dorn water sampler (£34: 1 L)5 A3l & A435FR
i, @R A YSI-556MPSS AHgste] ZAsgitt. 3l5HA
Ab4 @ 78 (COD), €244 (DO), 2 A4 (T-N), & 9l
(T-P)2 A FHFTAAALH 20109 12¢¥ A 71&
o2 stof 24 9 SAse

ZAF A7l E 83 FEETIAEDL $H2AETLY
HAS #4357 A BEh-8-&4] (Canonical Correspon-
dence Analysis: CCA)S +3H35IAch AEU-SEAL A
9 10% +HFH 4749 #48¢05& CANOCO Z21
W (ver. 45)% ol &5o] BATATG. AZYS LY A4S
A ARES 429 JTRE AHL BF3) 3 square-
root= g & 2SI

TEETIE 29 ¥ T Hludi
T4 HA (normality test)S A A
olH& F 7 AL Ttest 123 F 7 Hk o]Akol
ANOVAE AML319 T, | AFAL o] flo
A 293 F 7 o] A 4= 242 Kruscal-Wallis
test 12312 Mann-Whitney testg AHESITH SAEAS S
SPSS ver. 12%} Sigma Stat ver. 3.05 AHE-3F¥I T}

mﬁ O



242 Hyoung-Sum Han, Yong-Woo Park, Jong-Chun Kim and Chae-Woo Ma

30 - O Water temperature  -# DO -12
O 25 10
2 ~
2 204 F8 T
s
= &n
2 15- r6 E
3 )
]
= 10+ L4 A
i3]
<
Z 54 )

0 0

W‘S SAW‘SS AW‘S S’AW‘S S'|A
2008 2009 2010 2011

Fig. 2. Seasonal variations of water temperature and DO in Dang-
dong bay during the sampling periods from 2008 to 2011
(winter: W; spring: S; summer: S'; autumn: A).
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A FdH YT ALz \%EH&E} (Fig. 2). §&ETF
(DO)= A 90mgL™! (£0.63 mgL™H)E Yehdx, %
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correlation; R*>0.5, p<0.05), 384 A28 7% (COD)S
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Fig. 3. Seasonal variations of COD, T-N and T-P in Dangdong bay
during the sampling periods from 2008 to 2011 (winter: W;
spring: S; summer: S'; autumn: A).
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Fig. 4. Annual and seasonal variations of density and number of
species in Dangdong bay during sampling periods. Vertical
bars indicate standard deviation.
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Fig. 5. Diagram of density variation of dominant species during
the sampling periods from Jan. 2008 to Oct. 2011 (winter:
W; spring: S; summer: S'; autumn: A).

Table 1. Density and Le Bris index dominance of dominant spe-

cies during the study period from Jan. 2008 to Nov. 2011

Density  Le Brisindex

Rank Species (inds.m ") %)

1 Acartia steueri 300 294

2 Evadne nordmanni 307 21.6

3 Penilia avirostris 407 10.2

4 Acartia erythraea 74 7.0

2(108 5 Pseudevadne tergestina 65 6.8
2011 6  Paracalanus parvus 52 6.0
7  Crab larvae 54 43

8  Corycaeus affinis 50 30

9 Sagitta bedoti 52 1.8

10 Doliolum sp. 18 1.7

Total 1,379 91.7

A, ZAHA 9 ff A8 S@¥=rF B2, A5 ¢4
3 AL 2 © 2 Le Bris index F-4&0] ¥
AoE eyt o] 2 AZFLE A7 AL
=4 AL o] 2HSAY A Y= A= YE
Wi, 0] SEf7h= oS de MAeTt 58 T
o] Yyebttt. 8 2F72 Paracalanus parvuss= AZBZH OS2
A} 7FEEY SEUETE =2 AR UEN L, oFHY
AgHolle EFsHA gAY, AL 9 A7t 2@t
Crab larvae= 4% o)A -t AR Ugyon, &
A o5 Zolwt Edst= A2 YK o] Qo] 4%
Z9] AL Q75721 Corycaeus affiinis7} ZA7|17F 5
S AFA] Fo] gle AR UL, BotF Sagitta
bedotiz= FE 2@LEE FAISHHA F2 o527 71
Hol &3ttt B3 FASEQ] Doliolum sp.= 2009d 7+
20110l &33HA] ¢hokar, 2008W 3 201049 7 &
A e dAF R M- A4 dFxzo] FH4E o
o 2HYEI} FEHE £02 HH T (Table I Fig. ).
ARz 59 P PHHE FEEFLE 1053
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B ooe

82 F 723 CODY 4 (+)9] FHHAE 7HAAL 9l
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F ()Y AHEAZE YElH T Bl A4RFe ARA
o] 23t & ¥ (+H)Y ALTATL AN, NI &
(=) ATTA 7 Yebgtr 82521 AL erythraea= COD
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FBBAZE debgth A5 -0l AZ4R[ E. nordmanni
&} P.parvus7t 874821 & £ 1832 DO F(+)9 A
TEA7E U= ALE YEa, T-Pe & ()9 A4
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Table 2. Seasonal summary of Canonical Correspondence Analysis (CCA) for dominant species and environmental factors from Jan. 2008 to

Nov. 2011
Winter Spring Summer Autumn
Axesl Axes2 Axesl Axes2 Axesl Axes2 Axesl Axes2
Eigenvalues 0.099 0.075 0.153 0.116 0.224 0.075 0.149 0.107
Species-evironment correlations 0.884 0.777 0.792 0.380 0.968 0.728 0.776 0.938
Cumulative percentage variance
of species data 170 29.7 18.2 320 31.8 425 179 30.8
of species-environment relation 44.6 78.1 434 76.2 61.3 81.9 47.0 80.6
Sum of all eigenvalues 0.586 0.842 0.703 0.832
Sum of all canonical eigenvalues 0.223 0.353 0.365 0.318
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Fig. 6. Seasonal Canonical Correspondence Analysis (CCA) biplot between abundance of dominant species and environmental factors. A ery:
Acartia erythraea, A ste: Acartia steueri, C.aff: Corycaeus affinis, C.cyp: Cirriepd cypris, C.L: Crab larvae, C.sin: Calanus sinicus,
C.sp: Crangonidae sp., D.sp: Doliolum sp., Pter: Pseudevadne tergestina, E.nor: Evadne nordmanni, HM: Hydromedusa, O.sp: Oiko-
pleura sp., Pacu: Paracalanus aculeatus, P.par: Paracalanus parvus, S.bed: Sagitta bedoti, P.L: Pagurid larvae.
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