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Abstract

This study was performed in order to clarify species composition,
biomass and distributional pattern of 2zooplankton community, and to
investigate the relationship between zooplankton community and the
environmental factors of the study area.

Of average biomass of zooplankton, Southern East—Sea having the highest
water temperature and salinity, showed the highest biomass, as well as
relatively high species diversity. However, Central East-Sea which has
the characteristic of water mass of mixed-up of the two, Southern and
Northern East-Sea, showed relatively high biomass, even though the
species diversity was low.

Northern East-Sea which is affected by cold currents such as North

Korea Cold Water, showed low biomass, as well as low species diversity.



In general, the study area showed relatively low biomass of zooplankton,
compared with coastal areas of Korea. This was due to the study area
having a characteristic of open sea in terms of oceanographic point of
view.

Copepods were the dominant taxonomical group in the study area. Among
them, the predominant species was Calanus sinicus, which seems to be
eurythermal and euryhaline.

[ found the biomass of zooplankton of the study area generally showed
less denser than the West and South Korea Sea, which have the
characteristics of shallow coastal waters. The study area (East-Sea)
follows a open-sea water characteristic, consequently showing the
zooplankton community structure affected by major ocean currents.

Warm water species, such as a cladocera (Fvadne tergestina), a
chaetognath (Sagitta minima), and Noctiluca scintillans occurred
predominantly in Southern East-Sea, in which  warm Kuroshio Current
directly affects.

In order to search for the seasonal variation of zooplankton community,
and to accumulate biogeographical® data on zooplankton in the East Sea of
Korea, seasonal surveys covering the whole area of the East Sea,

preferably the synoptic observation, would be continued.
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Table 1. Location of the stations for zooplankton sampling.

Area Station Latitude( ) Longitude( ° )

1 37.25 130.17
2 37.42 130.42
3 36.50 131.33
5 36.50 130.83

Southern

East Sea 7 36.50 130.33

(Area A)
9 35.83 130.17
10 35.83 130.67
12 37.33 131.33
13 37.60 131.90
16 39.00 132.33

Central 17 39.50 132.33

East Sea

(Area By 18 39.75 132.33
20 40.25 132.33
26 42 .17 131.23
28 41.67 131.51

Northern

East Sea 31 41.00 131.78

(Area ()
33 41.00 132.33
35 41.00 133.88
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Fig. 3. Picture of Rosette sampler with CID.
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Fig. 4. Picture of zooplankton sampling with zooplankton net(mesh size

330.m) .

Fig. 5. Picture of modified Folsom splitter made in our own lab for

separating zooplankton samples.
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Fig. 11. Spatial variation of NO3-N and NO.,-N in the study area, May 2004
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Fig. 12. Spatial variation of NH3-N and PO,~P in the study area, May 2004
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2 g vrola] At s Hel A 0.5ug/mH L] FEE YERNI o, 1.0ug
/moldE YEtd = A= vl =ETH(E, 2004).

A el IAbE *I(POP)o]l Hare] w5 Hole gL walled
319 (Area B)2] 100m<%(0.928ug/m)olF o FFolEe thE JAddFo 2
o] nzH HHE Hv(Fig. 12).

AnbAow Absf ol A= sl @3S Wl 919 sx7F FA4 v T
FI A, 2002) whel, 2 zAbe] o] IAbH) Q1(POP)e] Fle dAHom
A el o] I S29 Ak SAS mEE d9ds & U A

T},
M-2.5. 7FAFE] 7F4(Si(0H)2=Si)

THALED T2 (Si(0H)2-Si)E =L 7]

LY9rEA ol AETH 9t &
AWtd o2 S Foll A9 FAE FEE BodlA B e 7FeH v &
Ak, F2S1)7F Yol | & S AF giio] dFAle] sl =

FA gl FE7t B3, B F5E S5

u] - 7] wiEe] sEGT fdEE Ak sl E FEUh A YERd

. AHSI(0D)) S AEZFa =0 AdZ HoldH FxAE W3tA7]=

1o} (qFz A ARZZ)SAL dar, Al7]e] wEkA s FERFe A Aga

AR Agsta Q.

TR A (Si(0D)o-Si)E A sl (Area A, B, OollX FAFHA FZFolA

4~bpg/m'e] FEE RATL ATog A4E FUhskth(Fig. 13).
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Fig. 13. Spatial variation of Si(OH)s-Si in the study area, May 2004
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Fig. 14. Distribution of N:P ratio in the study area, May 2004
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I-2.6. N:P ratio

N:P ratiox= A a9 (Area A, B, 0)9 30m F57F4+= Redfield ratio & 16
ojste] wkE Holil(Fig. 14), 50m oo FTolM= 1601402 S7bet=
FAQ EA o] YEMRTE. o] AMEA Fdll= A 39 (Area A, B, )¢ 30m

3L
o
FEAAE NG FAE YYsHT dvks AL & 5 drh
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2 AvHEH 87y (Copepods)ﬂ 16%, X (Chatognaths)”} 3% (Sagitta
minima, Sagitta pulchra, Sagitta bedoti), Aol 77 (Mysid) 15 (Neomysis
intermedia), A=A o] (Euphausiid) 7} 1% (Luphausia pacifica), 9 s
& (Protozoa)®l 1% (Noctiluca scintillans), A7t (Cladocera)”} 2 (Evadne
tergestina, Penilia schmackeri), ZFi(Ampipoda)”} 2F(Hyperia galba,
Phronimopsis spinifera), QA== (meroplankton)?! &=+ (Gastropoda)
7V 1&(Atlanta turriculata), s =7 (Chordata)o]l 135 (Okiopleura

laborad), Z}5(Decapoda)?V 15(Lucifer raynaudii), 7)1EF o] (Fish egg)

ol =43t

At ol Aol AHA Aol B A8 ol AFAF +dH 2
EZFAEY] I wg sEEZFAEY ole H dAEH WUt ulg- As)
ot 53] A9 FxF(Diatom) e} FHREZF(Dinoflagellate)o] 5ol w
2} Q747 (Copepods) o] wHEE7F YIS ettt 22y, gigge A4S
W s YdE FHFTY AMAFTVE ofF AL 5AS et 874F
(Copepods) &= % BAS AQstie diFE9 HHoAAN H5H e N
(Table 2)& B om, FalHHa]9(Area O M E 8275 v ZE AAH
TEZHAEY =4 AT ofF Hes ¢ U A o] Ade AT
T o] At H|ste] dA S| fHAeteE ko] dubAl 5EAS v
@ gt
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Table 2. Stational occurrence of copepods in the study area, May 2004.

Area A Area B Area C

Name of Species 1 2 3 5 7 9 10 12 13|16 17 18 20| 26 28 31 33 35
Acartia clausi 3 2 7 1 5 6 4 1 1 1 2 11
Calanus sinicus 37 3 3 5 1 24 12 23115 70 19 21|21 8 4 3 10
(Calanus tenuicornis 16 23 2 1osw Sy p 27 7 4 14 2 3 1
Candacia tenuicornis 1 19 9 2 3 16 1 4 40 1 1 2 1 2 1
Ctenocalanus vanus 5 8 )./ % 1 3 1 1 1 1
Centropages bradyi 1 1 1 2 2 1 1 1 1
Clausocalanus arcuicornis| 2 4 4 6 3 3 2 3 19 2 4 1 4
Metridia lucens 1 32 1 1
Paracalanus parvus 1 3 1
Paracalanus aculeatus 1 1 2
Pseudocalanus minutus 2 2 3 1 1
Scolecithricella minor | 8 28 1 16 5
Temora stylifera 2 1 4 1 1 1 1
Undinula darwini 12 1
Oi'thona plumifera 1 1 8 1 4 1 2 1
Macrosetella gracilis 1 4 1 1

Total 565 268 91
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A3t Q8 FHFOR= (alanus sinicus, Calanus tenuicornis, Candacia

e

tenuicornis, Clausocalanus arcuicornis’} Z@3F 1, BE |GolA FH--H

2 (Calanus sinicus® YWEFSTE. 27 (copepoda)E A9l st 7NAlT ol A
= Neomysis intermedia, Hyperia galba’} S-3A%E ©|Ut}. o] 5L &
SAl 235k gtk (Table 2 and 3).

ZagEa Y (Area A)oA+ S99 Fof FdFo] e IS v FY

=2 oy, FaTdagat FEFAdAM= AT FoF SHFl 4
= As =

Z2 ok M & (Heterotrophic Organism)Ql Noctiluca scintillans®t QA=
¥ (meroplankton)$l Atlanta turriculatay~ 111133 FalFdH-31 (Area
Vel feHez £xste], o] FE°] dAdde & 5 Uth(Table. 3). &7
F(Copepods) 2} 8.7+ (Copepods) & Al @) gt 5& &%= E (Zooplankton except
copepods) @] E&B[E&S HH 8 7}F(Copepods) = W2 78%5 kA8t Q71
(Copepods) ©]9]9] & FwZ% 1= (Zooplankton except copepods)<> 22%7%
Lo &9 &S Holi Q. olZlE THdAE FEEF AT vH T a7
7 (Copepods) 7t H--4 wolghe AL HolTrh, sHA R, salldHal Y (Area
Aol FEH o opgFy HX{7F 4%t 54 % debstH(Table. 3).
gy el A E= Acartiad ($3 H, 2003)9] T Edo] AR
w2 Zlo] & ¢

i Wl 93}

7

FRAL 7o Wi AEFTRA Sagitta bedotiSt W FlA AgkE
o} g vE FHVF R Mg dEA AFETR)] Sagitta minima’t
=
o

33 o (Area A) ze—-zr_ogs& 53] 58



Table 3. Stational occurrence of zooplankton(except copepods) in the study area, May 2004.

Area A Area B Area C

Name of Species 1 2 3 5 7 9 10 12 13|16 17 18 20|26 28 31 33 35
Sagitta pulchra 1 2 1 1 1
Sagitta bedoti 1 3 2 1
Sagitta minima 9 g 3 1 1
Evadne tergestina 1 2 1 1 1
Penilia schmackeri 1 2 3 4 1 1 1 1
Neomysis intermedia 2 10 47 4 6 1 1 1 3 1 1 1 1 1 1
Fuphausia pacifica 1 4 54 1 1 3 1 7 1
Hyperia galba 1 14 1 2 S 6 1 1 1 1 1 1 1
Phronimopsis spinifera 1 1 1 1 1 1 1
Lucifer raynaudii 5 1
Orkopleura laboradoriensis| 1 1 1 1 1
Atlanta turriculata 277 %3 1 1
Noctiluca scintillans 1 69 115 5 4 4
Fish egg 1 23 11

Total 761 17 22
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)

U 5(1997)8 E3d glade URo - Ao] ofgke wo}
ddttn wasgh. B AT Eadia)
Sagitta minima®} Noctiluca scintillanss o] %ol &d@g AP 1} 5(1997)

o] AFH el A 3},
m-3.1. 8.7+ (Copepods)

A¥ 2717 (Copepods) & 7H4 $-A S Calanus sinicus®] FejeHs 542
e SRV JEEEe] low 157+ Aolrb AR s ddtth(Isamu,
1996). A AAHoz HeE G HhM gl Bol LEIH(Takashi etc.,
1986) 3L delA At sl HEfH e Wl dvt. ¢ sinicuse A 3G
(Area A, B, O)°lM =d& st HFig. 15). & T& A we o
S FA(H, 1986)3H7]| = BhAIRE, B AL A9 o] AFME A B
S Fo] ¥ AMEERA B T2 T A o FHSA X

3tE Fo 7 AlEHCU.

e

Calanus tenuicornist= 8745 (Copepods)sollAl C. sinicus 5o 2 A3}
= Fe BY. C sinicus$t L3 FHjol7)= sty A77F . sinicus®]
Ak Jrojth, A AAA SR sl st tidke oA wWol =3
v o2 dHA dri(Isamu, 1996). FallFF-al S (Area A ¥} S35
(Area B)ellA] B& ol &3 2 (Fig. 16), T3R8 (Area O)ollA=

BoR FAGLS WO R REL 2UW A9S ABsE Bey Fo A

Acartia clausi= FE}A o2 B A7} glom A 1=7to] AAA 7k £
A7A H e 5SS B F vk 4. clausit= E57d Fo]tH(Sanae and
Tosshiro, 2003). A& 4. clausiz= 7] k= Agtex] ¥ - o7 ZHdel=
zoz Aot A A =23 X2 XA =, 1982)1 FF 4 9=
o, AAol= 4. omori® AFE-F(ZT o], 1990)7} ) Folth. 4. omoris 2
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Fig. 15. Spatial distribution of Calanus sinicus stocks(indiv./m’) in

the study area, May 2004.
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Fig. 16. Spatial distribution of Calanus tenuicornis stocks(indiv./m')

in the study area, May 2004.
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Fig. 17. Spatial distribution of Acartia clausi stocks(indiv./m’) in

the study area, May 2004.
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AE M A 5o FHe FEZIHAE TAA LA AXRALE e FT(HF
o], 1990) o2 wE A 9Tk, Egh, Bradford(1976)% 57 Wkl Al

A. clausi7y FHE|stA o2 tr=2tta wely |, 4. omoriidteE AFOo® 7]A %k
5 A clausiol T AEFIE AEH Fo|7|% vt A omoriiz RS
A 9 Y A - T, 2001)S HolARE A=A Fe 9
dol= ZuA Edste For AAddn. ¥eIFddx: E st A oS

(Area A, B, O)oll E¥3}+= Z(Fig. 17)2, A 319 (Area A, B, C)~°4 4t
i=]

lo

0%

12 )
fle 12

Candacia tenuicorniss W3IEZAQ Lt Fo =7 ofdr] AHle] A3 &
of 2 E¥3H(Omori, 1984)3 <A ot S (Area A)olA &

o] 28391, TaFIaA(Area B)AAE FEH o= vtk =3 1o (Fig.

18) 59oll= & Fo] Falol FRHLsHA LxsE 5AAS BT
Clausocalanus arcuicornist 1.2mmo]Wje] zFe- 7|9 Q772 A Wafote] ®
o] ¥ Q7 F (A o], 1990) k= B a7t vk, Fa5otal o (Area B)oll

Ctenocalanus vanustT QsG] Wo] wE3= Zoz d#HA AvHA
1987). 131‘/]‘, B ZAl M= Fa A sl (Area A, B, CO)ollA] 5~20

AL wol B 2o A Aat AR w7

Scolecithricella minor= <S-@luelt <sfolA FdstAl safjolwt E¥x(H,
2003)3}=4], Scolecithricella% FolA LA 2 a|lde] ESoA A
A3} (Carin, 2005). E3]w5-al S (Area A)olA BE Hd o] vl o (F
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Fig. 18. Spatial distribution of Candacia tenuicornis stocks(indiv./m')

in the study area, May 2004.

_35_



44N

42N

38N -

E  TRE 19 IME | 13E
¢+ o e O @

<E 5.0 20 2125 el

Fig. 19. Spatial distribution of C(lausocalanus arcuicornis stocks(indiv./

m') in the study area, May 2004.
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Fig. 20. Spatial distribution of Ctenocalanus vanus stocks(indiv./m') in

the study area, May 2004.

_37_



44N

42N

38N

128E 180E  13%E

g 510 1120

Fig. 21. Spatial distribution of Centropages bradyi stocks(indiv./m') in
the study area, May 2004.
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Fig. 22. Spatial distribution of Scolecithricella minor stocks(indiv./

m') in the study area, May 2004.
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ig. 22), FdAlFTdaNDG (Area B)Z Fal 55319 (Area O)ol & o] 3] g4
AL Carin(2005)2] AT+ZA3E A&kl d=1).

Oithona plumiferaw= ¥ A7FA Zd% 27} (Copepods)solA U3
Order Calanodia®l] Q%A &3l Order Cyclopoida®l &|T %= Fo|t}.
gl A= g Aty AT o Wol e FoE BRiFi
(3L, 1996). & Aol E B F2 ofyy, Saldi-al % (Area Aol
o2 3= ZA(Fig. 23)0.8 Hol B Fo o EAS

ABZrE .

Paracalanus parvus(Fig. 24)+ 3toddQlo|x Wol] EdHeles Toz IdHA
S

%o b
e o O W

N
M
=
o,
r
po
o

2ATHLee, 1989 and Lim, 1994). P~. parvusgl Jeey 54L& Ao 0.75~
0.99m7gEola wa gFio] FZFi, SHA HAS wf T A F o
U2 2917 glom ) A2~4-Fd A e €] Aﬂ HA o) e 9] Aeiell Spine
o] ot Tl Spineo] fl= 540l Atk FAHEFH G (Area AH)F &

B -3l A (Area O) oA &% FAF AL R Hol & F2 M A S AMY £

o7 A7tE.

71 9ol Temora stylifera(Fig. 25), Metridia lucens(Fig. 26), Pseudocalans
minutus(Fig. 27), Paracalanus aculeatus (Fig. 28), Macrosetella gracilis
(Fig. 29), Undinula darwini(Fig. 30)7} &8t th. 28y, o] /AT ES
sl (Area A, B, O)& A& o] &3 st A FelA xAet= A ehA
T8 a8 A4 €2 Zer dAddn.
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Fig. 23. Spatial distribution of Oithona plumifera stocks(indiv./m’) in
the study area, May 2004.
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Fig. 24. Spatial distribution of Paracalanus parvus stocks(indiv./m') in

the study area, May 2004.
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Fig. 25. Spatial distribution of Zemora stylifera stocks(indiv./m') in
the study area, May 2004.
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Fig. 26. Spatial distribution of Metridia lucens stocks(indiv./m') in

the study area, May 2004.
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Fig. 27. Spatial distribution of Pseudocalanus minutus stocks(indiv./m')

in the study area, May 2004.
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Fig. 28. Spatial distribution of Paracalanus aculeatus stocks(indiv./m')

in the study area, May 2004.
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Fig. 29. Spatial distribution of Macrosetella gracilis stocks(indiv./m')
in the study area, May 2004.
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Fig. 30. Spatial distribution of ndinula darwini stocks(indiv./m') in

the study area, May 2004.
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m-3.2. A7 @27 (Claocera and Ampipoda)

A A2+ (Cladocera)?l Evadne tergestina® 5+ A9, 242 W49

LT
I} 2o o]FojA gt} FalEH-slY (Area A)olA 5 individuals/m’ ©] 0}

3
2 =9 39t (Fig. 31). £. tergestinatz Ata| ol A7)0 ulg} F2
A Fo® et (A 5, 1996). F8le] dAorafelol A 20 individuals/m’ Xé
w7b @3t Bak lsul(7, 2003), 2 RALlA S8 dde] EA%
2 g Aok, oA e T A ToE, Y] 32 dcked
3 E3tol] 93 Axtz Ho] Ak, o] EojokME Aot ol At
Hol &S AEZHIES] E¥o 7]Aste] FA(H T, 1993) i B e}
ol EdRIErt on, g5 7HSo] Ed o] SRt 7, 1987)F B
7 k. ditdog B Fo dha AQk| A lA] o] @Xy—izi sk
Edo & 93y £ 471U 27tede £48 23E 30 A
%

@7+ (Ampipoda) Q! Hyperia galba(Fig. 32)= TR Zolo] n|ste Eol7}t
AL FRe] A steERTE ok mSSHA v} Sl= 53

Zo A A 300m7kA] g BEsH B (Area ()&
=3t fuetell A= divbdFrt Sdeks s FellA wol 3T
T, 1992). S, A galba= Q] diA %y} Amoko] 1 719 Far wol
wEANE =g e e e HEY ofddl selA B2 Fol =

#oh(Carin J. 2005). & AMAT A galba’t E57d0lehs THe] B
AN Fale] 7 s (Area A, B, O)oll ZHA EE3= o Kol
A ToR wdd g glo] & Fol gk AUIAQ] AR A7 2as)
vt H2olE A ogalba?t Fale Aot el MAupfol = BEFE(MS f, 1997)
oo Ba Hdnk. agal, ZydME v Ba( 5, 2004) %=
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Fig. 31. Spatial distribution of EAvadne tergestina stocks(indiv./m’) in

the study area, May 2004.
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Fig. 32. Spatial distribution of Hperia galba stocks(indiv./m’) in the
study area, May 2004.
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Fig. 33. Spatial distribution of Sagitta minima stocks(indiv./m’) in the
study area, May 2004.
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Fig. 34. Spatial distribution of Sagitta pulchra stocks(indiv./m') in
the study area, May 2004.
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Fig. 35. Spatial distribution of Sagitta bedoti stocks(indiv./m’) in the
study area, May 2004.
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M-3.4. Aol 7F9F Wufrd2A o) F/(Mysids and Euphausiid)

ZAo)F(Mysids) e Neomysis intermedia®l HBE|:= HZbo] T2 F o]l
2ol WA yek = FEH 54| k. N intermedia AA F 3 -3l

G (Area MolA A @0y A A 17 BEsE FFs B
H(Fig. 36). A A o2 NeomysisEe 7ol 239 22 3o @ o] +#
Aot G, 1985)s detl=d, dA<tafee] obd W2 /WHE oA
= g B4 wel FEAQ RS g% @tk (Winker and Greve,
2004) .

wlth 2 A o) 7 (Euphausiid) @) Auphausia pacifica(Fig. 37)E FE|stdow
zhe] Shi-Fol 7o EFakA] gown ofFRE Y Fitole wig g =
(Spine)el web = 5Ao] Avt. Fald TG (Area AolA AW EdFS
etk H Fdnt e gel A Adel g o] =3S Hola e
Psudouphausia SJ'HJ'CUSQ}L et 4 o H|=slA|wt I 7|eF =719 FEejx
=HT (. 2005). ¥ F2 Hotulelgt HiFe] EEvlol e Tlegel =

A WYAE F9 00‘4 B T

T A o adlE HSeE g g gy s 9 es=as)el 7ds
Tl xSkl QY. sellolA £ pacifica®l W= 19t sl Fds=
Fol wom, egdor A4S opx|=d(Suh etc., 1998), FHFF TFHIL
wakshE HalE HR Atd sk o] dth(Kazushi etc., 1998). &
3l M (Area A, B, O)oll Ax &€ ZAoR Hol o] FL& W5 Folo]X

°o] UT HAF= f%‘@ﬂo] U How & 0,
= FoE dddr.

Euphausia paciffcaﬂ S Aotont Ed3th= AT(F 5, 1994) 9=
a2 2 F2 A gels a2 ddd g A2AQe e BF EX

sholeh.
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Fig. 36. Spatial distribution of Neomysis intermedia stocks(indiv./m’)

in the study area, May 2004.
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Fig. 37. Spatial distribution of Auphausia pacifica stocks(indiv./m') in
the study area, May 2004.
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Fig. 38. Spatial distribution of Af/anta turriculata stocks(indiv./m')
in the study area, May 2004.
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Fig. 39. Spatial distribution of Noctiluca scintillans stocks(indiv./m')

in the study area May, 2004.
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Fig. 41 Spatial variation of biomass of zooplankton at East-Sea, May 2004.
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