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Seasonal Changes of Zooplankton Communities along
the Coast of Geumo Arichipelago, Yeosu

Hyun-Ju Oh*, Seong Yong Moon' and Ho Young Soh!

External Research Cooperation Division, NFRDI, Busan 619-705, Korea
!Division of Marine Technology, Chonnam National University, Yeosu 550-649, Korea

Abstract - To understand the seasonal changes in the zooplankton community, we investigated
their occurrence patterns and environmental factors during four seasons at 9 stations along the
coast of Geumo Archipelago, Yeosu. A total of 44 taxa were sampled, with an abundance ranging
from 15~ 28,183 inds. m~3, among which Noctiluca scintillans predominented. Noctiluca
scintillans, Paracalaus parvus s. ., Acartia (Acartiura) omorii, Oithona spp., Aidanosagitta crassa,
dedapods larvae, copepods nauplii, and copepodites were the most abundant taxa detected.
Species diversity of zooplankton was high in autumn and winter, but it was relatively low in
summer and spring. Non-metric multidimensional scaling (nMDS) revealed significant differences
in the structures of the zooplankton community among the seasons. Our results showed that the
seasonal variation in zooplankton community along the coast of Guemo Archipelago, Y eosu were
attributable to seasonal changesin temperature, salinity, and Chl. a concentration. Additionally,
this particularly study area might have been specifically influenced by occurs of the neritic
species.

Key words: zooplankton community, temperature, salinity, nMDS, neritic species, Geumo

Archipelago
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Y oon et al. 2008, 2009).
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Fig. 1. Map showing of study sites along the coast of Geumo
Archipelago.
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Fig. 2. Seasonal variations of temperature (a), salinity (b), and Chl.
aat 9 stations along the coast of Geumo Archipelago.
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(non-metric multidimensional scaling) Wjg o= A2
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ZA|7F BoF 492 10.1~23.7°Ce] He|E ngon <> u5A 2 BRLE 283 F 4209 EFLelsd
(Fig. 2a), 72| H+F 105°C, o Aol 3 24.5°Co| om, o]F 274F{7} 144 175, AZF7) 24 2% &
ek AdE FHAC 2 BEE BAET 54 & #algit (Tablel). 3o x gt FEZHIE £
Hx QT S FelM BSkAEE 7FEAEH ALH = 1°C A2 AA W3t dFA-el 32 BF{e] 33t A
Wel2 2 Xfo|F Ko gttt A <t 7P =3AR EAHelE 27 £ RLoE P
AE2 30.9~344°] Wegler (Fig. 2b), AEE @ F 2A4S RAT(Fg 39, F2 +/7< &7
T W3 AL BA-el 77 3329} 3397 2> b 7ol & 249 AA Wt 9~10% HHAE Aol
el o] FAHel = Y 3082 AHAA b Wskew, 7t E BolA| ot AHAA g =AM SEEHAE &
SHo|| = HF 3249 FHe BT AA-e] wE e ¥ A4 15~28,183inds. m3e) W=z 2] - F7HA
FA BE SFA 1~ dEALE Fod= °4°P°] o= wje Z Foz HFINH AAE HF =3 N
T AAEA Autd oz A JepgARE 580 A2 AF R (Fig 3b), 2o 37 61linds. m3
= QT Mg % Xé%"ﬂ*i > dEel *}Zﬂ‘”‘:‘r 2 ®E AFEA 100inds m3 ojslz A1 B
AHAA 54t Chl.as = 1.82~4.68ugL o] W4 = Eo] wi$ e 2 NASE 2y A= &F
Bolom (Fig. 20), 7}&A-6l I 43lugL 'z 7} = = 92 e AHA QoA 2,000inds. miAx =3
o3l BAHe| Wi 23uglL Ttz 7P Ukl 27 Bx NAeE BGARL G2 A A ESNA= 500 inds.
M AAE BF Fox T dd AR 4ol HE m=2ol3le] 23 MAG5E Byoh AL F7 110

Table 1. List of zooplankton occurred along the coast of Geumo Archipelago

Dinoflagellate
Noctiluca scintillans Macartney, 1810

Hydrozoa
unidentified Siphonophorid unidentified Trychymedusa
Chaetognatha
Aidanosagitta crassa (Tokioka, 1938) Flaccissagitta enflata (Grassi, 1881)
Cladocera
Penilia avirostris Dana, 1849 Pleopis polyphemoides (L euckart, 1859)
Copepoda
Acartia (Acartiura) omorii Bradford, 1976 A. (Odontacartia) pacifica Steuer, 1915
A. (Odontacartia) erythraea Giesbrecht, 1889 A. (Acartia) negligens Dana, 1849
Calanus sinicus Brodsky, 1962 Centropages abdominalis Sato, 1913
Centropagus furcatus (Dana, 1849) Corycaeus affinisMcMurrich, 1916
Euchaeta rimana Bradford, 1974 Labidocera acuta (Dana, 1849)
Lucicutia flavicornis(Claus, 1863) Mormonilla phasma Giesbrecht, 1891
Paracalanus parvuss. |. Pseudodiaptomus marinus Sato, 1913
Subeucalanus subcrassus (Giesbrecht, 1888) Tortanus for cipatus (Giesbrecht, 1889)
Oithona spp. unidentified Harpacticoid
Copepods nauplii Copepodites
Others
Decapod larvae Lucifer sp.
unidentified Amphipod unidentified Mycedacea
Euphausiid larvae unidentified Cumacea
unidentified Ostracoid Cirriped larvae
Oikopleura (Vexillaria) dicica Fol, 1872 unidentified Doliolid
Gastropoda larvae Bivalvialarvae
Ophiopluteus larvae unidentified Fish eggs

unidentified Fish larvae
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2le] & i"j‘ﬂP(Fig 4b). o] Al7|dl= 874470 HAF &
¥ A4 251linds. m32 50.1%¢] Z ulx= 71}
S A3 BRo|d, FAFE I 110inds. m3=
19.1%¢] Ezﬂtﬂ}—“ Hooh ALgHAN s 2479 &9
MA 47} Hd 144inds. m 3= 59.5%2] ZHn|&= &
Ashs ERToldeh A7 23 NASE= 2linds,
m3¢} 2 1%94 Z2PuEE He 277 gLow 93
o]t} (Fig. 5). B-Hell= N. scintillanse} o

%ﬁﬁ%%ﬂ%;ﬂﬂ 7} 2 Zozg Zilele A
23 NAS7F FF 4,800
inds. m3¢} 71.4%¢] ZHulz=E Rk &

el 22.6%2]
=
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e i A
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Fig. 6. Dendrogram for hierarchical clustering and nMDS ordina-
tion plot for zooplankton communities based on Bray-Curtis
similarities of leg (X +1)-transformed zooplankton abun-
dance data obtained at 9 sampling stations along the coast
of Geumo Archipelago.

Table 2. The results of pairwise tests between defined groups and
SIMPER analysis comparing the average dissimilarity
(%) between the groups

one-way ANOSIM SIMPER
Groups
P R P-value Average
dissimilarity

Summer, Winter 0.931 0.001 73.10
Summer, Autumn-Winter 0.987 0.001 74.45
Summer, Spring 1.000 0.001 85.09
Winter, Autumn-Winter 0.754 0.001 61.89
Winter, Spring 1.000 0.001 80.38
Autumn-Winter, Spring 0.893 0.001 58.34
2= N.scintillans7} 3 1,529inds. m 32} 24.3%2] =

F=E B3l (Fig. 5b).

3. TAHEH

Fedx de) FEEYaES 24 AN ARS
wpeko e nMDSW Yo ZHENS $9 A3} =
Al daFez FEENeH, 7R A 7 A
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Table 3. Simper list of taxa contributing mostly to similarities
within the following periods, with a cut-off at 50%

Group Contribution Cum_ul atl_ve
Taxon (averag (%) contribution
similarity) (%)

Summer (group-a)
Decapod larvae 6.68 13.99 13.99
Aidanosagitta crassa 5.49 11.49 25.48
unidentified Doliolid 4.85 10.15 35.63
Lucifer sp. 4.38 9.16 44.79
Tortanus forcipatus 4.23 8.86 53.65
Autumn-Winter (group-b)
Paracalanus parvuss. I. 9.15 15.62 15.62
Copepodites 6.26 10.69 26.31
Aidanosagitta crassa 6.23 10.64 36.95
Corycaeus affins 5.32 9.09 46.04
Ophiopluteus larvae 4.20 7.17 53.21
Winter (group-c)
Paracalanus parvuss. I. 11.39 19.53 19.53
Corycaeus affinis 741 12.71 32.24
Aidanosagitta crassa 6.70 11.49 43.73
Copepodites 6.14 10.54 54.27
Spring (group-d)
Copepodites 7.98 10.30 10.30
Noctiluca scintillans 7.75 10.00 20.30
Paracalanus parvuss. |. 7.49 9.66 29.96
Copepods nauplii 6.73 8.68 38.64
Acartia (Acartiura) omorii 6.03 7.78 46.62
Oithona spp. 5.52 7.12 53.54
Aol Nz 2 PPoz zPH7E AT A%
A3t A 33 AY THoz T (Fg. 6).
7k 37kl = oneway ANOSIM #4& *é*l st A3}
v §o03 Aol g vehlith (Tabled). 3B EFIE 7
el lelole BiEEE okl 519 SMPER 41
& Sstel 7 2A ) 7o gol 50% ol FHTE
% AE A 2Rl whe Aol cha FRHYATD
gEE YtEse e7+fe) N sintillans7t 38 25
Zoldvh (Table 3). A EH FEZHZE Al 7147
BF7E5-2 decapoda larvae (A 4+ 5-4), Aidanosagitta

crassa, unidentified doliolid (»] A =]4F), Lucifer sp.,
Tortanus forcipatus <=0 2 Jelgte) 7133 A4 o
B AL %3FslE 18| 4= Paracalanus parvuss. |.,

copepodites (27257 E7]-%-4), A. crassa, Corycaeus affins,
Ophiopluteus larvae =02 & o3t 7]ed8o =9
om, 7&H| = P.parwuss. |, C. affinis, A. crassa, 27}
T 371520l Aol Hgt 7]edgo] A vebgH &
Aol 27+72] 7164, N. scintillans, P. parvuss. |,

copepods nauplii (&2+5 A 7]6-41), Acartia (Acartiura)
omorii, Oithona spp. <=2 FHol| t3t 7]e]go] =7
depde

AHAIAR Bt 298 FEEHIE F —Zrél TRTE
< N. scintillans, A. omorii, P. parvuss. I.,
orassa, A7 4, 82F 7144 @71 #+4 01%1
o], o5 AA FEEY=
& AAsl £ BRTE
AA % WE e sttty
TE2] % B4 FHe 73‘—?— A5 LR X
Hl met® A sagitta® A &3t
P. parvus s. |., Oithona spp., 47-,%— S 9 7+7 A9

57) o] Ao O Aol ws A A4
WA ) ebiek 52, 4 £ bheEs

ArF B N. scintillans:s 3 4,969inds. m™3, P. parvus
s. 1.2 3317inds. m3, 228 A7) ¢AJe] HF 3573
inds. m3, &2+8 =780 HF 7,564inds. m3z =
A A7k e BREE vl @As A et
e

7}‘% Tk (Soh et aJ 2002; Moon et al
2006)2} ¥k (Jang et al. 2004)°] FEELGIE AL

270 2dslgy =8 /A 15~28,183inds. m3
o Wiz Al - BHoz e =7 e Hol
o ol A8 <

TN Fedw Ate] AR FEE
AT A7 glel AA vlaes oA
o}, ¢l o] }eful (Jang et al. 2004)3} 7}l (Soh et al.

2002; Moon et al. 2006)3}+= A8 74 3kol gl a, @8l <
3t (Moon et al. 2010) 3= 28 BR-ZA 2 Holg B

Qed ot FodE ke FEEFAE FAHL
PR REE] FE

AR FE) 28 el 7197 Aozt & 4 3
o} (Kang and Hong 1995; Jeong et al. 20083, b; Wi et al.
2009; Moon et al. 2010).
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Fig. 7. Seasonal variation in abundance of dominant taxa along the coast of Geumo Archipelago.

A mE FEZHIE T Y= AFE 168~ SS= A4 3 2% (rare species)Zt 7] 3] (opportuni-
2.642] = A] - FZHHQ] WEgFo| Flom, of A stic species)Eell 9J3 7|13 A3z ®Hsdoh (Moon
Al e A R 442 Z)Eler AeA thA] A et al. 2006, 2010; Hwang et al. 2011). 22 9= <t 74
AL noloh del deke) Fo BB duR kel wleby o §A A dubdiel A gy
A1l sojo] wol olxe] FEEFIEL ALY T o= A - A A L e W) darele] ®
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gt 7] w3l (Isobe 1999; Choo 2002; Seung et al. 2007),
FHA 2779 28 JhsAel ¥ 4 Ut (Paketal
1990; Kang and Hong 1995; Jeong et al. 20083, b; Wi et al.
2009). o] QA 7ol Huphdio] Ao FAEHE A
714l &4 3} 712 e) Acartia(Acartia) negligens, Luci-
cutia flavicornis, Subeucalanus subcrassus, Mormonilla
phasmash & 34 &ﬂe—‘:—ol 3G ATD olE

o] TEEHIE \_zdf’ﬂ " 2= 4

bS5 BuEY
A AR T NS Fa
=l o} (Omorii and Ikeda 1984; Jang et al. 2010).
9w qdote] FEEYRE TALS ¥ LR
o} Z3 JhAgell A8t nMDSHiE o2 =435}
Aspell A FheAz Agde] A% g A 95
Qo s FEEen], 4 THel G Fi
FEZEL ta Aol wolXe F2 P.parwss |, N
scintillans, 872+ £7]8-A, 2 72+5% A 7]-$A), A crassa,
T. forcipatus, C. affinisz. Uelyge} AdE SE2Z253E
ZAel 71T FRTEY FE EHINE 247
T o <dctelA #%ﬁ% A g Aol $-4
gt P. parwss. |.&= SIMPER ¥4 &

deofeoee

4 AselA] AL
23t 3R FEEGIE TH el gol F& Aow
ehget del AgkelA o] F& A% 2R, 37

A vk Sz o FA-el| A A EEe] &
Wl 2o 2 ¢l ey (Han et al. 1995; Soh et al. 2002;
Moon et al. 2006; Jang et al. 2010; Moon et al. 2010). Par-
acalanus parvus s. = &l &} x5 2] utel 4] = Bestio-
lina coreanase} 7 EAshH, 423 §litel wpebr] A
AR 7} ReHEE Aoz B uHT(Moon et al. 2010,
2011). 2o dxe] EEZIAIE AA ZA o] AL
Az 24 Ao FQ 7]odFo|glwl P.parwss. .=
Aal el wh=ml o} §A fee] 20°C o4 i &
Hlx7 } wo}xl 7%0— ] \:}1 Aehgloh (£ 5 2011).
1 A E T3] e AL
= e 54 weE o A oo
ﬂH rﬂ%kgéﬂ_ (Kang and Park 2003)3} = (red tide)7}
n s A== 3¢ (Lee and Choi 2009) 0] 7] o el
)% %75}01] 7QAHE ML F23) AT, ol 5o

W ARz ol FelAA eok A 5T 4 gleh
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it A AR F 2 A Aol BE
FYTES F2 AN gl olEe] A6 2
k& w|A 4~ 9o} (Uye and Shimauchi 2005; Uye 2008).
%, o A7l B s A Aol ol
o)A 4] kot AT 2 AT, Fodx o] 24
EAE 2 E o o 5H-el ¥ st E3 o] o A
718 SEELZE 3 MNAS AR oloiH S M
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ol olel] thE A5 AFAFE A3 M E F
779} vl Ee] N. scintillansel] o3k =2

TEZHIE SAA A wH 4R F7)
frAel FAodE 247 A7l 28 ATt
=7 JelRd=d o] Al7]¢] P.parwss. |., A. omorii L
2] 3 Oithona spp.7} &< &3 /HASE Belds Aol
Al o] E2] reproductive strategies (43 4] A =H) 3} o 2HA] o)
=2 7oz FHodt 4 gjr}(Hairson and Bohonak 1998).
ol N EFHTIEC FHe +AHANE HelA = ¥
SjEH dEo| Ariske 7He] o7t/ A LAHH

oFAlolqlt) (Beltrao et al. 2011). 247+ 5=
FAE AAAE FL BHTel7] Wil ol&
|2& s A3 A Aoz oS Akt
A7) o] W FolrEole 423 Holo| oF(quanti-
ty)sh A (quaity)sl SJsiA #$d 5 gl Holgh
(White and Roman 1992; Berggreen et al. 1998; Hirst and
Bunker 2003; Kimmer et al. 2005). 221} o] o Frof| A]
tou% AREYaE @G0 WledE Byem
herbivore (2] 2})ql ¢ I BFZE2] =3 A5
b e FEED ofF $RPES ¥ gkl
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A EFEo|o}h(Soh et al. 2002; Jang et al. 2004; Moon
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