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Change in Zooplankton Community by the Construction of Sea Dyke
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Abstract : In order to examine the transition of zooplankton community by the Saemangeum sea dyke, the
temporal and spatial distribution of zooplankton community with relation to environmental variables was
investigated using data collected in 2004 and 2005. Sixty-one zooplankton taxa were identified. Average
abundance (except Noctiluca scintillans) ranged from 236 to 1810 indiv. m=, and was the highest in May
2005 and the lowest in February 2005. Dominant species were Acartia hongi and Paracalanus indicus, and
cirripedia nauplii and zoea were dominant groups. After the closure of the 4th sea dyke, brackish species such
as Tortanus derjugini and Pseudodiaptomus inopinus are widely distributed while the abundance of M.
scintillans decreased in the northern area inside the dyke. In canonical correspondence analysis (CCA) for
examining the relationships among zooplankton, stations and environmental variables, the northern area
inside the dyke was distinguished from the other areas and was represented by Acartia spp. and brackish
copepods. Also, this area was characterized by high chlorophyll a concentration and COD, and low diversity.
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Fig. 1. A map showing the sampling stations and areas.
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Table 2. Summary statistics for the first two axes from canonical correspondence analysis(CCA) of zooplankton
species, station and environmental variables in the Saemangeum area.

Month Feb. . May Jul. Sep.

Acxis Axis 1 Axis 2 Axis 1 Axis 2 Axis 1 Axis 2 Axis 1 Axis 2
Eigenvalues 0.07 0.04 0.05 0.03 0.10 0.03 0.08 0.04
Percentage 29.42 19.03 21.48 14.18 25.62 8.64 13.58 7.26
Cum. Percentage 29.42 48.44 21.48 35.66 25.62 34.26 13.58 20.78
Cum.Constr.Percentage 55.39 91.22 46.66 77.47 57.02 76.25 47.05 72.31
Spec.-env. correlations 0.93 0.76 0.83 0.82 0.86 0.68 0.62 0.71
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Canonical correspondence analysis (CCA) biplot with first two axes from CCA of zooplankton species, station

and environmental variables in the Saemangeum area. Arrows represent environmental variables, grey circles
represent station scores and squares represent species scores. Sm: Scyphomedusa juvenile, Sc: Sagitta crassa,
Et: Evadne tergestina, Ah: Acartia hongi, Ao: Acartia omorii, Ap: Acartia pacifica, Cs: Calanus sinicus, Cab:
Centropages abdominalis, Ct: Centropages tenuiremis, Lb: Labidocera bipinnata, Le: Labidocera euchaeta, Pa:
Paracalanus aculeatus, Pi: Paraclanus indicus, Pm: Pseudodiaptomus marinus, Td: Tortanus derjugini, Tf:
Tortanus forcipatus, Caf: Corycaeus affinis, Cir: cirripedia nauplii and Zoe: zoea. (a) February, (b) May, (c)

July and (d) September.
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T % AR A dE #AE & 5 AUtk 6lE Ay
T7HE F8 sl fEE XEE ol YN sige
S F gk 43 WEA A4 T oslg f50] AdE
W&ol wEFR A9 A sdpiMe st fesEle
W3 s(C Gt Ao Q& Favt & o
ERstth. H)E B s oA Ha Fo] A s} v ws)
& Apol7t glkdR|gtE B 9L 4 fE %] & 9%
& W A4 318 A 2 98-S VT gle
W, 2 A0 G 2ozt Fd 7~10 psuoll 3T} 45
WA 2 & e A e B | ¥
20023 20039 AhE Sl SESHIE A FAHEH
A 2003, 20044 E-EA B Tortanus
derjugini®] 2802 SRIA. Tortanus derjuginie BT
S EX A7) 743 990l A sido] thE g}
EHe 7MY 8% S EEHIESE A=A 2004
Q AA 201, 20294 20053 A 3F A HHo] KAl Y
oz FRHJEY o= T derjuginil 200433 20053
o] BX 9o} Yxgh= Aolth o] F& U B, 51
7 A 593 109 Alold]l 283 Exe 9%
18~26 psu H$l2] 71402 A tiSoh ef al. 2001).
AREE sigellA] o] F& 200430 A ARSI} 47
indiv. m™QA e} wa 200500 959 indiv. m~® A F
7t e, AR 2005d 92 FARIAE BRA WS
sige] Hu AFIAT BE 49 e 20043
A 3G FRA 2 E8s90u 200530 WS A
FHOE TR} EFEALH, AR AA] A 77+ 9
& F971R 8] EAHAAT. =& T derjuginiot &
71423 82VF Pseudodiaptomus inopinuse W3 d< ol
y
o]

M

A BE o] 20043 1T} 200590 WA EFE A
& R, 7% 30X € 0.7~25.9 psud] H

o

2 HHolAM -3t 2 ZARIA 7P bl XS
BA 20120 ol A3 AF R F3ot A
HohA T 1991). 71574 827 WA Sl B3
Fo] 200442t 200530 YAl EgE AL 45 W
A 2t F vehd @40F sl £-5 AR Qs WS
o] AEE U7t A SEL UL AR Als)
SAXE HRA AT F X&) gt Aoz s
71 8ZV5 Sinocalanus tenellus?t R4 E2EEHIE
WAL 90% o) S 2= STt 3 1997).

7 AtlM Ha FUS AR ANEE Foln
(Cloern et al. 1983; Mallin et al. 1993; Sin et al. 1999)
2 A AESL A B ALk 719 Sk (Montagna
and Kalke 1992; Jassby et al. 1995; Kimmerer 2002). 7
2} o] FAtel] o3t Fo] At Asle wRAE
Atolo] oL W, 9]F 7F YA ZpolE ARt WS
qAA 22 A A A9 DA FEFS] NS
¥ 5 oy FE H2IYAE Fke 03le A
8719 7] 29 B4 3718 2ele ot ket
¥ 27H 5 4 A8k 2UE & ACHEIGALE 2004,
2005). 3 FEG B FUY I AT G B2
E A 4B %aE 2T 5 Atk ol 95 #Y
o ¥R SHo 2 YBA R 2> @ 2E
g2 2 7Rl 42 JeldtiHowarth ef al. 2000). 9
seliE JFY T ADo2 A3 2] HES
FAE 2t Yehie o)k FEEYAE 34 2 A
7442 olo]Ath(Lee and Park 2002). & Aol =
WA AR Qe W, 21F a9 7 484 0 B Ao
© AR e Aol ERIHNeH WA 2 H5
& g Fxol] BE 3 a7 T BEEHA
aev FEETIAEY AEF 9 AL TV FEHEA
FRou dF {7] 2F ARF 28] EIFNLH,
FE HAo] W 7|5 £X o] Yelytt, ujebA
A3} A F7) ME FEEFIEY AL FUkRts
@] A AR Q3 WAk SEEYAEY 24
Wsharo] A=)

AF 7S AR 3 T 2P A B A EH
ol A VRt i 77 2 2 73] i, €S sjolA
STEEEIAE 2 AolE ERIF 7 AUt AFU-SEA]
AsA 7t FE5EE CF D gL v AR
TEEIFIE 23 7 54S Hole ZoE Jgy
on, 53] 2004d0) TS AR 54E B3 2005
AFoAE C, D o] i thE 3 54 & Hie
olz WxAl W& g Wsle] & mE Aoz Bl
o 53] 2005 78] EEL a TS} 35 g
o] WA WA AAFHoE FA =]l C 3l
TEESAE o ¥3E s 2oz Bl ¥
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Fig. 4. Average of species diversity index (H') by
Shannon and Weaver (1963). Dotted line indi-
cates total average of species diversity index in
the Saemangeum area.
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