Korean J. Environ. Biol.

Seasonal Variation of Zooplankton Community in Gwangyang Bay

Min-Chul Jang, Poong-Guk Jang, Kyoungsoon Shin*,
Dong-Won Park and Man Chang

South Sea Instistute, KORDI, 391 Jangmok-ri, Jangmok-myon, Koje 656-830, Korea

Abstract - This study was conducted bimonthly from June 2001 to June 2003 to investi-
gate the seasonal variation of the zooplankton community in Gwangyang Bay. Zoo-
plankton were collected at 9 stations using a NORPAC net from surface layer. The zoo-
plankton community consisted of 47 taxa and the mean abundance was 6,205 inds. m®
during the survey period. The maximum abundance was observed to be 26,060 inds. m™>
in June 2002 and the minimum in August 2001 with 630 inds. m3. Copepods were the
predominant constituent, wihich comprised 4.6 ~84.1% (mean 38.2%) of the total zoo-
plankton abundance. Dominant species of copepods were Acartia omorii, Acartia
erythraea, Centropages abdominalis, Paracalanus parvus. Paracalanus parvus domi-
nated from June 2001 to December 2002. A red tide causative dinoflagellate, Noctiluca
scintillans, dominated from June 2002 to February 2003. Acartia omorii and Cen-
tropages abdominalis dominated in winter and spring seasons. While, Acartia erythraea
dominated in summer and fall seasons. In June and August, Cladocerans and Cirriped
larvae dominated. The abundance of zooplankton according to the tidal cycle showed
considerable fluctuations with a range of 2,768~ 15,856 inds. m2 (= 5.7 times).
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Fig. 1. A map showing the sampling stations of zooplanktcn (A) and temperature, salinity, chl-a (B~D, ®: Temp, Sal =:

Temp, Sal, Chl-a) in Gwangyang Bay.
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Fig. 2. Seasonal variation of surface water temperature (°C) at each station.
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Fig. 8. Seasonal variation of surface water salinity (psu) at each station.
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Table 1. The list of zooplankton occurred during the study period in Gwangyang Bay.

Taxon

Jun. Aug. Oct.

2001

Dec.

2002 2003

Feb. Apr.

Jun. Aug. QOct. Dec. Feb. Apr. Jun.

Noctiluca scintillans
hydroid
siphonophorans
Sagitta crassa
Sagitta enflata
Podon leuckarti
Evadne tergestina
Penilia avirostris
ostracod
Calanus sinicus
Eucalanus sp.
Canthocalanus pauper
Paracalanus parvus
Clausocalanus furcatus
Sinocalanus tenellus
Centopages abdominalis
Centopages furcatus
Centorpages tenuiremis
Centropages dorsispinatus
Eurytemora pacifica
Pseudodiaptomus marinus
Temora stylifera
Labidocera euchaeta
Acartia omorii
Acartia erythraea
Tortanus forcipatus
Oncaea sp.
Oithona sp.
Sapphirina sp.
Corycaeus affinis
Monstrilla sp.
harpacticoid
copepodites
amphipod
decapod (Lucifer sp.)
appendicularians
thaliacea
polychaete larvae
copepod nauplii
mysis
decapod larvae
echinoderm larvae
cirriped larvae
mollusk larvae
tunicate larvae
fish eggs
fish larvae
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Fig. 7. Seasonal variations in percentage composition of

major groups of zooplankton.
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Table 2. Dominant species during the study period. Per-
centage indicates relative abundance of 3 most
important species in each month

Year Month Species %
cirriped larvae 32.8
Jun. Paracalanus parvus 23.7
Noctiluca scintillans 9.3
Evadne tergestina 37.7
Aug. Acartia erythraea 16.9
decapod larvae 8.6
2001 - -
Paracalanus parvus 39.3
Oct. Podon leuckarti 13.9
Noctiluca scintillans 12.8
Paracalanus parvus 36.6
Dec. Acartia omorti 22.6
Noctiluca scintillans 14.2
Acariia omorii 43.9
Feb. Paracalanus parvus 18.2
Centopages abdominalis 12.6
Acartia omorii 59.2
Apr. cirriped larvae 11.7
Paracalanus parvus 115
Noctiluca scintillans 87.1
Jun. Paracalanus parvus 2.8
Evadne tergestina 24
2002
Noctiluca scintillans 86.9
Aug. Paracalanus parvus 3.9
Evadne tergestina 3.4
Noctiluca scintillans 34.0
Oct. Paracalanus parvus 24.1
Corycaeus affinis 6.9
Paracalanus parvus 329
Dec. Noctiluca scintillans 32.0
Acartia omorii 12.8
Noctiluca scintillans 70.8
Feb. Centopages abdominalis 10.2
Paracalanus parvus 6.6
cirriped larvae 55.0
2003 Apr. Noctiluca scintillans 18.0
appendicularians 6.6
Euvadne tergestina 31.7
Jun. cirriped larvae 29.1
appendicularians 10.9
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32.9%% FTEITHIAEY FH9AHFo ZHIAH
(Table 2). Acartia omorii®} Centropages abdominalis=
ALl 1243 2496 A& WHo| Acartia ery-
F4< 2001 8¥ A3

Noctilues scintillans= 37 FAE&o] 30.0%= 875
dees $gsiden 1389 27 % 83l 2
10% o) A2 =485 Bgom 2002y 643} 8o =
AAgo] 86% o4& AAIEA T A vy 2o
=2 20019 843} 20033 6Yel A7t 37.7%2} 31.7%
2 2488 AN 71 37 BRI ARF
% Evadne tergestinas 6493} 84| $-A3stgon,
Podon leuckarti= 1044 & ZAES 29l 4
< 98 zAR s 493 6ol B2 2AES BY
o, B3] 20039 4= 584%= 7} =t} (Fig.
7. AL = WH2F 64 (cirriped larvae)o| 713 934
ated 1 20019 695} 20024 497} 6ol S E] =
Fshalet,

thraea+=

i
o8
o%

1. F2 o

CECILE!

A z2A7E AA FFHE £ ofFE<l Noctiluca
scintillans®} Q7VyF-2] Paracalanus parvus, Corycaeis
affinis, Oithona sp., 18|11 1|&7F2} 7]} §A4 Zo|9)
©}(Table 1). Noctiluca scintillans’= 9~22,717 inds. m™
Moz 2AAle] mek 28 Aot 2 o)
E3], 2002 6Y3} 20033 29l 10,000inds. m™3 o] A}
9] ¥o EIFSL BYgoH(Fig. 8). 845F2 $HFa
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e 2 8% B VSR 2ARY aet
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Table 3. Seasonal variation in species diversity (H’), evenness (J'), richness (R) during the study period.

Diversity (H)
Stations 2001 2002 2003
Jun. Aug. Oct. Dec. Feb. Apr. Jun. Aug. Oct. Dec. Feb. Apr. Jun.
1 1.77 1.00 1.98 1.29 1.64 1.76 0.92 1.85 2.03 1.59 0.81 0.66 1.63
2 1.94 1.99 1.98 1.73 1.50 1.32 1.37 1.83 1.97 1.37 0.92 1.80 2.25
3 1.50 1.68 1.83 1.53 1.75 1.58 2.07 1.87 2.16 1.63 1.27 1.68 2.25
4 1.86 2.11 2.02 1.77 1.79 1.10 1.16 1.04 1.90 1.67 1.27 1.52 1.76
5 1.82 2.16 2.13 1.48 0.19 0.71 0.58 1.76 1.75 1.51 1.08 1.44 2.44
6 1.56 2.22 1.26 1.52 1.64 1.45 0.34 2.12 2.22 1.97 0.96 1.63 1.57
7 1.73 2.18 1.20 2.08 1.59 1.60 0.47 0.23 2.27 1.23 1.49 2.11 1.78
8 1.81 2.32 1.95 2.26 2.02 1.57 0.24 0.10 2.22 1.83 1.24 1.44 2.00
9 1.77 2.02 2.47- 213 1.94 2.13 0.04 0.05 1.89 1.76
1.50 1.00 1.20 1.29 0.19 0.71 0.04 0.05 1.75 1.23 0.81 0.66 1.57
Range ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
1.94 2.32 2.47 2.26 2.02 2.13 2.07 2.12 2.27 1.97 1.49 2.11 2.44
Mean 1.73 1.87 1.80 1.71 1.42 1.39 0.72 1.09 2.01 1.58 1.13 1.54 1.96
Evenness (J")
Stations 2001 2002 2003
Jun. Aug. Oct. Dec. Feb. Apr. Jun. Aug. Oct. Dec. Feb. Apr. Jun.
1 0.64 0.35 0.65 0.49 0.64 0.69 0.31 0.60 0.68 0.62 0.35 0.25 0.54
2 0.69 0.69 0.64 0.67 0.63 0.53 0.48 0.83 0.73 0.53 0.36 0.70 0.76
3 0.53 0.57 0.58 0.56 0.62 0.72 0.70 0.71 0.73 0.59 0.48 0.66 0.79
4 0.62 0.73 0.62 0.69 0.68 0.46 0.41 0.38 0.66 0.67 0.47 0.57 0.67
5 0.71 0.73 0.79 0.51 0.13 0.27 0.21 0.73 0.61 0.63 0.44 0.50 0.86
6 0.58 0.78 0.40 0.54 0.66 0.58 0.13 0.72 0.74 0.77 0.36 0.62 0.52
7 0.75 0.79 0.41 0.73 0.66 0.61 0.18 0.08 0.77 0.47 0.57 0.72 0.69
8 0.76 0.74 0.61 0.81 0.73 0.61 0.09 0.04 0.72 0.66 0.46 0.58 0.68
9 0.64 0.71 0.77 0.72 0.72 0.77 0.01 0.02 0.62 0.69
0.53 0.35 0.40 0.49 0.13 0.27 0.01 0.02 0.61 0.47 0.35 0.25 0.52
Range ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
0.76 0.79 0.79 0.81 0.73 0.77 0.70 0.83 0.77 0.77 0.57 0.72 0.86
Mean 0.66 0.68 0.61 0.64 0.61 0.58 0.28 0.46 0.69 0.62 0.44 0.57 0.69
Richness (R)
Stations 2001 2002 2003
Jun.  Aug. Oct. Dec. Feb. Apr. Jun.  Aug. Oct. Dec. Feb. Apr. Jun.
1 1.85 2.32 2.40 1.62 1.24 2.01 1.64 2.74 2.31 1.50 0.94 1.89 1.84
2 1.94 2.50 2.75 1.58 1.23 1.42 1.68 1.43 1.99 1.40 1.20 1.84 2.05
3 1.96 2.67 3.08 1.86 1.75 1.26 2.25 2.08 2.24 1.84 1.36 2.13 1.94
4 2.54 2.70 3.33 1.77 1.40 1.27 1.67 2.02 1.96 1.45 1.48 1.74 1.53
5 2.04 2.92 2.13 2.43 0.33 1.38 1.66 2.07 2.16 1.24 1.14 2.18 3.20
6 1.78 2.82 2.95 2.27 1.31 1.58 1.28 2.96 2.24 1.65 1.31 1.90 2.30
7 1.32 2.88 2.18 2.31 1.10 1.73 1.38 1.92 2.03 1.78 1.38 2.70 1.75
8 1.61 3.39 2.83 2.36 1.63 1.74 1.31 1.78 2.52 2.18 1.46 1.73 2.43
9 2.02 2.94 3.15 2.71 1.69 1.89 1.58 1.26 2.13 2.13 :
1.32 2.32 2.13 1.58 0.33 1.26 1.28 1.26 1.96 1.24 0.94 1.73 1.53
Range ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
2.54 3.39 3.33 2.71 1.75 2.01 2.25 2.96 2.52 2.18 1.48 2.70 3.20
Mean 1.90 2.79 2.75 2.10 1.30 1.59 1.61 2.03 2.18 1.68 1.28 2.01 2.13
A% F7e WEst Azd 204 0¥ HhFme  AEH,
Bolow ol FASHA st AR 2 ofite] Azt mE AA FEEFIES AAS WHHe
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Fig. 9. Variations of tide, temperature, salinity and chl-a
according to the tidal cycle (5 and 6 August, 2003).
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}.
49 BERAE RT3
o} (Lee 1972; A S 1991).
Hopiel ] 25 AAE 9T A U 24
A J‘}J o) ekt A 24 s

%, el A7) ?;% Je Al Aos sl

4.4
.L4

E AN FEEHIE YL £E AMA
el —-E—f/‘o% Ro)RA| eksrom, Noctiluca scintillans7} o =
WAlg 2002 6493 200313 240 vl$ & FEFS
B} (Fig. 5). Noctiluca scintillans& A 23 ¥ kL
566~8,525 inds. m® ¥$) 2 2000 3YEE 20019 7
A7hA) Fefuke] 1970 AAAM F= 73 AA AR 2
2ol A] Noctiluca scintillansg A 23 3] HH=
356~5,905 inds. m32 H18 ZAz(4 2002)¢ ZA
22 kvl 4(2002)0) 23 FEEFIE 3=
AR PFS A R S8 ¥ o= uw
sl ot £ NMHh 290) 2 ubdel] 38A<l 8
Yol M-S 2 Aoz Vet

TEEYIE F P s %fsﬂfs}—t— RTS8
24524 ALAQl 290 E¥gko] 3
o) A JeR} 4£(2002)7 WA= %Ji] s S
9ok 1990 28] 1297bA] FeFst 4 A F
4 7Fez 274F%Y AMAHETE A ARCdA

Calanus sinicus, Paracalanus sp., Pseudodiaptomus

03

e

marinus, Corycaeus affinis, Acartia omorii, Centropages
abdominalis®) 6F¢] AN o747 &3 NA+ 714
~99.7%% A}A|ste] $-AH3 Ao B9l o, of 7}
24| Paracalanus sp. = ZA7|7F 59 44.0~69.3%9]
HRgg 2Asled Foutola 2AP7E gkl 237
84F 7Hd 7P 93 ez Badk vt sl (x 9
] 1993). =3t 1979 843 E] 19803 54Y7HA] & 53]
of A3 5wt g Igs G} 1) AN B
FaE] FANHNE AR ABAlA 2477 ke
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parvusE L7479 £HFoz B uslYghAF x
1982). ZA}7)1 7kl wiel e7Fe] - F o2 Paraca-
lanus parvus, Acartia omorii, Acartia erythraea, Centro-
pages abdominalis 5] Z¥ 3} (Table 2). Paracal-

anus parous= A A7) AR el
ZAMYA - Fo =2 2¥3lgdc) Acartia omorii$}
Centropages abdominalis &40 &38R 4k
om ALHQ 1297 2¥e] ¥ FIHFE R
A4 Tafel e oFF N, AL
3} SRueAE e F8%) ¥ Aoz nysl
Atk (A3} x> 1982; Yoo et al. 1991; 3 5 1995). & %
A E A-EAY B 3R Y 2H9F
643} 7S el 10 Apelo &33}9v) Paracalanus
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|t =M Wi F - AEEHIE

Aoz odeA g¢jv}(Sameoto
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al. 1993; 23k 7 2001). =54 vl 93 42 &3k
FZAA7E BolAER Thd 4 gl FEe FFE v|HA
22 Axeld 23 BHAES] JUdgsgBA e &
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