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Population ecology of euchaetid copepods (Copepoda:

Calanoida) in the southeastern sea of Korea

Garam Kim

Department of Marine Biology, The Graduate School,

Pukyong National University

Abstract

Euchaetid copepod. density (individuals m %) and their developmental
stages were examined at 16 sampling stations in the southeastern sea of
Korea from April to November; 2014. Total six euchaetid species
appeared in the research area: Euchaeta concinna, E. indica, E. longicornis,
E. plana, E. rimana, Paraeuchaeta russelli. Among euchaetid species, E.
plana and P. russelli dominated throughout the year. They occupied more
than 62% of total euchaetids. Monthly mean density of euchaetids ranged
from about 2 to 44 inds. m °. Density of euchaetids was highest in
November and lowest in April. Euchaetid density was positively correlated

with surface water temperature and negatively related with bottom
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temperature. Correlations between euchaetid density and salinity or Chl—a
concentration were not significant. Copepodite II and III accounted for
58.7% of total densities. Adult euchaetid copepods occupied 25.6% in April
and 12.8% in October. The density of reproductive female was high in
August to November, which means euchaetid copepods had spawning peak
in these periods. Monthly mean prosome length of female E. plana adults
was 2.1520.23 mm (n=50). The prosome length was smaller than
average in May and September, larger in November. Euchaetid copepods in
the southeastern sea of Korea had preference in 14~24C of water
temperature to develop and spawn. This temperature range coincides with
the results of previous researches on euchaetids-in Hong Kong and the
East China 'Sea. This study confirms that euchaetids of the southeastern

sea of Korea are warm water species, as they are known to us.
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Apeln eARE FUEEERAE QAL Ad 80%% AX e

O
™, 9 Holdel ak9let A FdeAE ddstes T A4S @

¢

o} o] FHeokstE =z Q7bwol & Ak B3 73 A 2
sto] #-9-#Ht}(Taylor, 1988). webA Q75 7MAT WHES d4 e
of ot AT MATU SAGA 7l Hetety & 4 QU

=
L7+ F MALS Hes A GA FAAL F2, 989 22 584
= o

QR1¥ Holx4d, 4, BAR} T2 AETA- QAo FFs dev
(Peterson and Kimmerer, 1994; Aksnes et al., 1997). dx¥t& oz 4
20| sobA W A e A Aol wWEA dojuim, Holrp FH-aA
A Agakeoe] AX I, 2oy BAe]l Frketd ALY "ETE A%

tt.

Yo g3Fs W=t Euchaetid 2247+ A ¢ & x&3H A
Al el B33} (Bradford and Haakonssen, 1983), 3= af ol A]
HiE 8F2 dnbd®rt g4stes o539 7FEd 0] wi @il

S5 ol Fa ek sl FRelA wWol EddTH(=H A=A, 2013).
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S weth FoodlolA euchaetid 7= F20] B2 A4F5Y

F2 UEE Helth(Wong et al., 2012). Oyashio region
7} Southern East/Japan Sea®lX Paraeuchaeta elongate WA 7S H]
wIs W A ow v FoM MAskeE A 277 ¥ A4,
A7 o] w2 oA 47 wEA A A v (Ozaki
and Tkeda, 1999).

AT Fol FHE drhdRe A FRUFI BABFY

ke W=t} o] S HluwAd 12 yAd EIhdFol AL A<l
BolskF Ato]eo] Ay el o8] EA% AdEs Yook HAy
StHA JFdo]l FaHEo] Aat=Eo] =t (Kim and Kim, 1983; Lee,

1983; Park and Kim, 2010). tjslald S 531 =453 AL H4

oIt WY F7kstol HolFelM 2rte

olt}. 53|, euchaetid Q77 7IATe €8 £ =AY F4 HeS =
Abstar, €9 AT S A el FAAT ANA A7) WEskE dTskaak
3},
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N A e AdAM 4-5% 54 E22dor SA 14 F Ad4

sEEYdE A L3 MY 29 ¥ = SBE 43(Sea—
Bird Electronics 43) 22 =433tk 1023 11¥ls= CTD 7]7]o]%¢
o% SRFAETF E4H FHAlFEAIE Y dlk HSARE AHEEH
o, AF A= IA £tk Chlorophyll—a 5% A4S 3] =
gt =AM sl 10 & Al sl AdelA GF/F o3
A (47 mm, Whatman glass fiber filters) 2 o] #3&lo] W= H A3}
Wed Alas APAE st 90% oFAlE 10ml ¢ F 2441

S WA oM dF4AE FE519 1, FHF 5 (Turner 10-AU) = =
o= 3
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2.3 A =5EH

Euchaetid @779 %, ¥AGA, 27 +4S& fd sE5E292
Motoda #37]2 9] euchaetid &2+ 100704 W& =t
A, B2 1/2 oA 1/5127HA vreFeklvh. =il euchaetid 2
v A (Wild M5) ¥ Fstaw 4 (Wild M20) & ARg-3to] &
I BAIAE TR, S £ (Park, 1993; Conway, 2006;
Ferrari and Dahms, 2007; Jeong et al.; 2011)S u}gtc}.

=

U 3 o

N
o

-
R

FA 9 Mgl wet copepodite T-M71E FEs9 1, 5729 5
A A E ol AF ) vjd B3l Lo wEt VIE Tt &
7 55X 71 2uly] o]itelil A o] AkIHo] wAFl GAE Vi

2 Esilal, 773 5 Aek Rl AA e k] st HAE A A
Z R AAle dAe A ANAEY 2549 FHE F& 75k
I, FRAZ5FA 4F A F ®A mH e dHE F& 45
574 Feole Bogorov AlFda AREste] Alssta, ©AAY
A4 (individuals. m?)&  $abskqich. AAAS) A7lE F55 Aol
(Prosome length) & A AHA P 4 (Olympus SZX10) ¥ GAFEA 130

(Active Measure version 2.5.1) 2.2 =434t}
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SPSS (Statistical Package for the Social Sciences, version 12.0) &
Abgsle] 29 A #4] (Spearman rank correlation analysis) 2 A3

skAth 7 2<91¥ euchaetid 877 A F&5 dolghe HAHAAR
A
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Fig. 1. Zooplankton sampling locations in the southeastern sea of Korea in

2014.
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Tt S B ATOR Uro] 25 A 10 me] s
Ass Y AA Ao Fdus Jehdl o (Fig. 2, Fig. 3).
2 T2 B5oA 13.7-23TC2] AR, 440l 0] 7P o

% Lot A=5S 3.1~13.6T2 Wz, 548 HA
o 78 Hi F2olUtt BT Y AT HA F Aole HF 12.1T
78 7 A2 56C =2 Ao|Zh 989 7+ & 18.6TC2 2
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th 497 687HE AFRT B59 G0l o 7R 114

o AFY @¥el BAUThES 3 A5 Gl 118 oF 0.04

22.3C7F AT AR 994 11.3C8 HiFo] vetwth 233

AsdES 27 AA 304 34.3 A 1514 34.2%8 7HE =4 e

Uk 2239 AF9 F& ol AA 1494 21.7CE M A, %
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Chl-a ¥4 &% W2 1m U9 xS, 10-20 m %25, 4
HAToZ Yo HAgs YeRAYFig. 4). FHS T3
Chl—a 5= 5¥o) F# 1.87ug LT'E 7k =93, 790] th&o

=orom, 69 0.35ug LT'2 7FF @tk HEF9 Chl-a 5=

k)
e

=
o)

mHU

Dol 3.42 pg L7'2 7FF =oka, 69 F78te] HA QN 0.24 pg LY
Fom o]l% A 8474 F7FstSH. S 10—-20 molA+= Chl-a
7t 69 0.61 pg L' & 7FF S9kar, 79 291pug LTIE H1H

v, ol% 8dRH s, AT Chl-a sk 74 HiL
0.75 pg LG, o] F Fastth 1186 78 v 01 g L7'E Rol
I, BA] 4del vl =2 05 pg LTS 2539 A9 Chi-a

T zpol= 7ol 2.2ug LR 7B AL, 6€] 04 pg LTIE HE &

=2

tt.
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Fig. 2. Monthly variations of surface temperature (@), bottom temperature(O),

surface salinity (A) and bottom salinity (A) in the southeastern sea of Korea in

2014. Temperatures and salinities were measured using CTD and averaged by

month.
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Fig. 3. Temperature and -salinity distributions by months (above) and
sampling stations (below) inthe southeastern sea of Korea in 2014. (a), (¢)
surface water (b), (d) bottom water. Temperatures and salinities were

measured using CTD and averaged by month or stations.
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Fig. 4. Monthly changes in the Chl—a concentrations at O—=1 m, 10—20m,

bottom and averaged depth (solid line) in the southeastern sea of Korea in

2014.
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3.2 Euchaetid 272+F% 7AF 4 &
3.2.1 /AT U= W3

&3l @ AT geA] 2AIZE <E euchaetid 27FFw A
FEedaAE MATE 2.8%, 277 MATEY 5.1%F Akt (Fig.
5). Euchaetid 27} + & 6% (Euchaeta concinna, E. indica, E.
longicornis, E. plana, E. rimana, Paraeuchaeta russell) ©] Z&d3}%
t}.

CopepoditeE ¥3Fst d WA euchaetid 87479 € H A+
UE= 49 71 <31, 1189 7 =3kt (Fig. 6). 489 ¢F 2 inds.
m 2 Sgd AAT F UEE 599 F58ke] oF 33 inds. m TR,
6Ll T3t olF T/AFARE 118l =AIF T b E2 o
44 inds. m™° o] WeRgth Euchaetid 2772 7/MAS¢E B3 71Eo
T &S 1A

Euchaetid. 271572 A9 @A77+ FH&E Aol vk (Fig.
7). E. concinna "3A = 72 2% S7FsESaL, 112 71 wWol =¥
sttt E. indica A= 8€¥ol =& WEE EdsIATHL 98 w3t
St E. longicornis A= 4€, 108, 11€vt & 7fA17F =43

ow E rimana®l A= 8€, 10€, 11¥ &d3th. E. plana A A

st 7S wHESiTE 11€e] vlwd "ol &dsglth
Fe, 98, AT UeE FEHo® ¥l (Fig. 8), &< 14-157T,
o7 ok 34304 7F& =2 euchaetid &2H72 WE7F Ve
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Fig. 5. Composition of zooplankton group in the southeastern sea of Korea

in 2014.
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Fig. 6. Monthly density changes of euchaeid copepods in the southeastern

sea of Korea in 2014. The number of euchaetid individuals was divided by

flow rate and averaged by month.
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Fig. 7. Monthly variations-of euchaetid adults-in the southeastern sea of

Korea in 2014. Each symbols represent different species.
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32228 F + 4 24

Euchaetid 2715 A= 10€3% 11€] 7H¢ W2 6F°] =8

3, 593 6€9 7HE AE 2% vt (Fig. 9). E. planav ZAF

A 717F AA ANAF] Bt 35.3% 5 AAEA AL, 5L 85.9% = M

Lort}. P. russelli= AA|Y Hit 26.7%E AR, 6L 60.1%=
o

HES 2HAEAT T2 A A 7R EdEglan AA A

d
—

4 H o

o] 62%=E @& ¥FS AASAG. E. concinnas 7Ll 50.7%%E
SA3R o, E. indicax 829l 64%%5 AA33T}. E. longicornis+ 4
Aol 25.8%, E. rimana= 102 28.6% %= vlw? W n&S A s}
KT}, E. plana®t P. russelli’} 383 4~690] Hlste] 10€3 11€

o= v Fol AR HlES ol AA ST
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Fig. 9. Monthly variations=in ‘the species number and percentile of adult

euchaetid copepods in the southeastern sea of Korea in 2014.
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(Table 1). =423 Euchaetid 2725 YUX tro&= 23k ko] A
AAAZF AR L (r =0.734, P< 0.01), AZF2y dx tol= {23k
(r=-0.565, P<0.01).

Table 1. Results of Spearman rank correlation analysis between to—
tal euchaetid density and temperature, salinity, Chl—a concentration

in the southeastern sea of Korea, 2014

Total density (inds. m ™)

Parameters

F P
Surface temperature 0.734 <0.001
Bottom temperature —0.565 0.005
Surface salinity —0.190 0.386
Bottom salinity —-0.311 0.148
Mean Chl—a concentration 0.116 0.599
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3.3 Euchaetid 8Z2+% QAL 74

3.3.1 ZgdAE 4

Bt
o

% 74

e

2.
k1
rln

DI aA 7 2dP 0™, copepodite 117194 1M
Z17F v B2 vE5E A s TH(Fig. 10). Copepodite 17]:= 10€
of ¢ 8 inds. m°® @o] &3, Copepodite 117], M7= 520
Z}7y ¢k 17 ¥ 11 inds. m*2 43tk Copepodite V7] 9+ V7=
11€e] Zt7t o 6 7 7 inds. m °& o] E&a}qIch. A =3 1149
o oF 5inds. m™&E o] &3

TR 42 ol= copepodite A @A S Hl&o] Bz, 5E e
= copepodite I—1I7}7F &o] ¥ 3ttt 6€l= copepodite I—V7]
o Hlgo] A Aol A gkow, 7He] Tl v wATA 9] H] 50|
AR 887 11€7b4 AAF =& RARAZE F7keke, 11+ 4
A7F wol &7t

AR AE =2 UERE FHS 5 F Euchaeta planaSh
Paraeuchaeta russelli®] copepodite IV=VI71¢] €' dAFdvE 2
E2 #4383t (Fig.11, 12). E. planav42¥ 8L 7] HATA 7}
o] Zdskglen, 53] 44 AAY wlFol =Ido(Fig. 11). P
russelli= 64, 9€, 11¥€0] 7] HAGA S & =] @okown, 44,9

g, 11del A9 vFol =3kt (Fig. 12).
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Fig. 10. Monthly changes of densities and developmental stages in

euchaetid copepods in the southeastern sea of Korea in.2014.
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Fig. 11. Monthly changes of densities and developmental stages of

Euchaeta plana in the southeastern sea of Korea in 2014.
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Fig. 12. Monthly changes of densities and developmental stages of

Paraeuchaeta russelli in.the southeastern sea of Korea in2014.
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3.3.2 79H] & 4

Euchaetid 27+ A9 vl 23 7, @32 (Egg sac) H+=

d 3L (Spermatophore) & &3t A4 Q1 4Fl o= o] Z433]

44 dv] ®igtE B 597 69l o] 53-56%F AN
7F g, A dollis dFlo] 75.8% o] oE Hl&o] &gtk A
A5l AL A AR 25.5% o2 AR or, 10€dE A
°] 56.7%7} A2 Fe AARolAA}(Fig. 13).

A2 FRAL 496 Hol] Yetwa, 56X 7E7A AA £
sth7l 89%E 119l o] =@t (Fig. 14). FHEE= FE.
concinna®l A=l dFlo] 7e3 119 wWo| Vet E. indicax
8¥of Wo| =&Yt E. planas, 423 8~1020, E. rimana™= 8€

¥ 1099, P. russelli= 993 119 =& Ux 7 =339}
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Fig. 13. Sex ratio-of adult euchaetid copepods:
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Fig. 14. Monthly "variations of reproductive euchaetid: female (Spermatophore
attached or egg carrying female) in the southeastern sea of Korea in 2014.

Reproductive female of E. longicornis was not found during the research period.
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3.3.3 HATAE 77] A3}

ZAF AA 717 9k 489 Y Euchaeta planall copepodite IV
7] ool A FFHF 4ol copepodite IV7]olA 4 1.38£0.11 mm
(n=146), copepodite V7]l H+ 1.75+0.11 mm (n=81), A A<l
2 2.15£0.23 mm (n=50) ¥t (Fig. 15). Copepodite V7|9 F+FF
Aol 98] HEt 0.09 mm ZOH, copepodite V7]& 5~8€
of Froh z, 9~11¢€ef HFxwok Zich A 4 5¢, 9€ 3
R Z47F ok 0.2,0.17 mm #gkom, 11€¥ele BaEth 0.25 mm
2t Euchaetid 224 AAY F&5F Holgt &, 9+, Chl-a 5%
o +£9] A BA A¥ A#ARAE T + sl

ATl F3l @A =T F 652 euchaetid 772 F
T4 dol= 97ol Y ZH(Table 2
717} vl g Fot FEHF dol7t 2 mmE @A Sk

s SR A5 ol A B8 7 AL E
longicornisg A 21& FE52 FE ohtd Lol A= 97elA 1970 €]
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Fig. 15. Monthly changes in the prosome length of Euchaeta plana female C
IV to CVI in the southeastern sea of Korea in 2014.
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Table 2. Mean prosome length of adult euchaetid copepods (1) in

the southeastern coastal sea of Korea in 2014

Prosome length (mm)

Species Female n Male n
Euchaeta concinna 2.22%0.15 14 2.10+0.06 4
Euchaeta indica 1.79%0.13 34 1.71*0.10 10
Euchaeta longicornis 1.87%20.06 4 2.03 1
Euchaeta plana 2.15+0.23 50 2.00x0.17 22
Euchaeta rimana 2.361T0.16 14 2.39%0.14 3
Paraeuchaeta russelli = 2.60%+0.23 35 2.41%0.10 19
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Table 3. Number of eggs per egg sac and egg diameter (zm) of

euchaetid copepods in the southeastern sea of Korea in 2014

Brood size Egg dm (zm)
Species
Range Mean Mean

FEuchaeta concinna 10—-24 16*5 223+ 14
FEuchaeta indica 6—16 9+3 224+34
Euchaeta plana 7T—24 16=E5 239*x25
FEuchaeta rimana 15—19 ™0 218*4
Paraeuchaeta russelli 9-28 164 259+12

30

Collection @ pknu



I\

Q7RO Byl Urs 23 979 9Fgs won A3 314
el dElA 2772 AHEH SA mef FEE e FEe 1%
HE S XA (Boucher et al., 1987). Euchaetid 827+ |Gdi¥y =

=}
AG7AA AAA el Exek=d, s Lol 8ot T divt
FH7F Gk oEH Theel FE sk 4R Y FEolH
(Kang, 1992). F-Atero| A Euchaeta plana$} Paraeuchaeta russelli
v 7ted E55=0] 20C deld wewt Yebtth(Hong et al,
1994). $t= TR 233 T3 I BF F2o] HopA =
ARt euchaetid {Z77F EddH. &3 T3l Euchaeta
concinna= G2°] 16~24TCY wolvk LpERaL, oF 17TCelA 7H8 =
2 UegE Eds3ith(Wong et al, 2012). T35 =3lolX Euchaeta
plana® Wxx $L 178 T HIAATXu et al, 2013). 3 25
O] ZAPIY T L 14~23TC=E, o]d ATo|A euchaetid 2777}
AR s R vzl webA s Zall 9] euchaetid F
T T 14~24TCd W2 Fdsts Ao Bdv. yrh, 53
Fe 3 28v sl Bt 20 sof 9 st v
14C W9]9] FelA 7Fd & euchaetid 8747 W27 VERGTH
Euchaetid 27215+ A5 Atesto] Aldig-e] o922, Wx}
AE7} Zold e A v &R F2 AFeA]7] (Spawning peak) & 5
sttt (Mauchline, 1994). 9¥2] Oyashio region® &2 2~15T2
Helolm, 5o AEEZTIE tiWe] dojdtr o]  F oA

Paraeuchaeta elongatar= 6E~9€0°] +20] 11~15TC=Z AF Hud
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=)

FQ AFA]7]E Zb=th(Yamaguchi and Ikeda, 2001). 53] %
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&A171E5 2ttt (Morioka, 1975). 8l -l %= o] 7P =2 8
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