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Zooplankton in the waters around Cheju Island : a brief overview

Hae-Lip Suh - Ho-Young Soh
Department of Oceanography, Chonnem National Uriversity,
Kworgiu 500-757, Korea

We reviewed recent studies on estimating the spatio-temporal variability in biomass and species
composition of zooplankton around Cheju Island. The average estimated biomass of zooplankton was
lower in inshore ({50 mg/n?), compared to offshore (50-100 ag/m). The biomass of inshore zooplankton
was similar to that of the subtropical Pacific. The large zooplankton (00.33ms) represented a greater
portion of total (0. 09xx) inshore zooplankton biomass. The average biomass of small zooplankton (0.09
~(0.33xx) ranged 10-15 mg/n. The low concentration of chl. -a appeared in inshore (<1 ug/1), compared
to the other Korean coastal waters (3-6 pg/l). High P/B ratio of inshore zooplankton previously
reported by Go et al. (1989) implies the presence of an additional pathway of energy flow from benthic
environment. It is assumed that detritus originated from benthic algae may be a significant source of
food for inshore zooplankton. In addition, more taxonomical and ecological information on small (0. 09
<0.33ax) zooplankwn and bentho-pelagic zooplankton is needed to assess the role of inshore zooplankton
as consumers of phytoplankton and/or detritus.

Key words : A5 FH#d2](Cheju Island), E-3-¥e}=2E (Zooplankton) =4 (Species Composision),
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AFE FHHAo) 2¥3= FTEITZIE ¥
Eol) F AF= wlaA @ol olFeizict 2 o
TollXe 27 AFAFE T, DA
FE T FEEYIEY YL AR3)
i, 2) ozl BFe] BHolA AFE dgke) FE
FHaE] 4uA §4L e, Jgoz o

T4 AlshaAl ok
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8l F feivel ekl divpdy, 3 o
A Hads Gt ddt ERzhe Ao
2 o=id glen(Kondo, 1985), ol¥lE &
o F=2 447t g viXe Aoz v 5
ol 3ict(Lie, 1984). o] 3 F civhdi+ AF
£ FEF 9 FHHel 9F $x3e, F2 o
P ez elAnt 2 YFE AFE Rl
FAZo2 et Yl @3kg ol W ¥
AR ALl B3l SAFL gsle] WA
gl o] AFE FEFHoR rls, o] o
g7t GF ez Wgjich(Rho, 1985; 3kl
T4, 1990; Pang et al., 1992) (Fig. 1). oA
Hoez MFEE AF diopdFel Eei¥e] YUn
oA gl FA4F M4 dgg vu Yot (Fig.
2.
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Fig. 1. Aschemaﬁccirculationdh&amintheYellowSeaandtheEastChinaSea:(a) in winter
and (b) in summer, based on the two circulations : primary one driven by Kuroshio
transport and secondary one driven by monsoon winds(from Pang e o/., 1992).
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Fig. 2. Bimonthly veriations of water mass distributions around Cheju Island (from Rho, 1985).
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Fig.4. Horizontal distributions of salinity observed at surface layer(from KORDI 1990).
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SSEYTES| BXot MEE

o o AFE Qoo FERUAEL Al
Moz FYPIo] tlopslAgt ciAH ez &
748 (Copepoda) 7} 70% °]4d¢] & ¥ #]&¢
wolx gleny, =yl o]3F(Appendicularia)
9} ZHbwa)E (Chaetognatha) 7} $3H 22 &
¥t olcH(zeh A, 1984 =, 1987). =¥ A
= gjoredof| 4] S Ao FYIE 84FY FL
%& Caanws smicws, Paracaanus parnis(7), Acartia
hamata, Acartia dausi(?), Oncea media, Corycaeus
speciosus S-olth(Table 1). ol & P pas(?) & =
zg doledod dF st 5L 4¥FE Joln
9lon] C sinicus, O. media, C specoswssE A% &
W3l ook Hkd A hamawo} A dasi(?)E o3E
o] $AA ez ¥

Az dolele] FEEYaE 4EHE AL
ol (Table 2), Aok ekuicte] 2% 20-300 ind/m

Table 1. Dominant species of copepods in the
waters around Cheju Island {Park e
al., 1973; Go and Jeon, 1984 Go,

1987) 7

Inshc'n; Offshore
Calanus sinicus Calanus sinicus
Paracalanus parvus(?) Paracalanus parnes(?)
Acartia hamata Paracalanus aculeatus
Acartia clausi(?) Euchaeta flava
Oncea media Oithona similis
Corycaeus speciosus Corycaeus affinis

o] 2 N2} 34-118 m/m Y §5FE Jehd
ghd (29} A, 1984), 41 ghulcjell e 16-138
ind. /m=} 0.72-32.7 mg/molAcH(z, 1987). ¥
o Qtujcioll4 B-44 HtFo 2EANred 5F
e 747} 46-391 ind. /M= 1. 9-26.7 mg/mtol9]
(9} 32,1990), AAE QhulciellxE 30-843

Table 2. Summary of zooplankton studies in the waters around Cheju Island (Numbers in
parentheses indicate the individual numbers per cubic meter ind/% of zooplankton)

Sampling Sampling Mesh size

Biomass (mg/nt, W. W)

region periods Sampler (xx) Tow type range mean References
Inshore
83. 2~ MTD 0.33 horizontal  34.0-118.0 43.0 Go and Jeon
Samyang g4 1 (200 - 400) (1984)
Sincheon 86. 6~ MTD 0.33 horizontal 0.7-32.7 11.6 Go(1987)
87. 3 (16.3-137.8
Around 87. 6~ Pump 0.09/0.33 - 6.6-55.0 16.0* Goetal (1989)
Island 88. 4 (513 -2, 342)
(27-113)
Yongduam 87.10~ Pump 0.09/0. 33 - 3.0-20.5 12.0* Goetal (1989)
88. 8 (282 -3, 459)
(10-116)
Hamduck 89. 4~ MTD 0.33 horizontal 1.9-26.7 9.4* Go and Go
90. 3 (10-583) (1990)
Seogwipo 90, 7~ MTD 0.33 horizontal 2.3-102.8 30.0* Go et al
91. 3 (30 - 843) (1992)
Offshore
CSK 67.3.8 NORPAC 0.33 vertical 30-130 30-130 Park (1973)
CSK NORPAC 0.33 vertical 50-100 50-100 Hattori and
Motoda (1983)
South Sea 86.87,90 Bongo 0.25 oblique 10-100  10-100** KORDI(1987,
(13-4. 579) 1988, 1990)
Surroun-  81~86 MTD 0.33 horizontal, 48.8-77.8 633 Oh(1987)
ding Sea vertical (14-5. 926)

* Biomass of the planktonic crustacean
** Dry weight of zooplankton
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ind. /m 2} 2. 3-102. 8 mg/mtolSicH( 2 5, 1992).
AFE G e 294 215-0) 28NS
o} 5L 2+7} 513-2, 342 ind. /m 2} 6. 6-55. 0
mg/mZ Jebgch(Go et al., 1989). o] & 27-
113 ind. /né%te] 0. 33aa<] W] Eof AjAE]-&
90% oldell "Hale FEANAG7E 0. 33229] WE
E 73l 0. 0922 wHEoll A=Y = =
gHoas &3 $F ddo] uis 4&a} 2
Aol gA4 Jebdo olAde A7AAE )2

Table 3. List of zooplankton biomass

2 3o AFE Aol 2R3 TEEJIEY
EA& o) v, FxAollM 2745 Paracdlanus
parvus(?), Calanus sinicus 9] 4F0] -7 512 (Table
1), AldA oz Aguct dFol A vely 4
%L G0 mg/moldct olz|d AEe Ly
2} Fetolt ey ok olduisd o] g vk
ol o), gl daldely wfEs] ol uldAle
10-1000) A= & 9Folqich(Table 3).

Biomass (wet weight)

Region 29/t References

Korea
Near Yeosu 295 - 2,873 Shim and Rho (1982)
Chonsu Bay 2,720 - 3,200 Shim and Yun (1990)
Mankyung - Dongjin estuary system 60.3 - 124.7 Suh et al. (1991)
Southeastern Yellow Sea 100 - 1, 000 Yoo et al. (1989)
World Raymont (1983)

Okhotsk Sea 800 - 2,400

Bering Sea 1,200 - 2,000

Boreal northern Pacific 400 - 800

North Sea 400 - 480

Subtropical Pacific <40

Australian oceanic waters 16 - 40

2 8 AF= 239 =z FRE w4
AFEE FULE 3] 5-100kn o] sgoz
ARYE o, 2olA $HHem FP= F2
TEE23a 8L 275 (Copepoda), MbgaElSE-
(Chaetognatha), al=}e]$(Siphonophora),
A28 957 (Euphausiacea), u|3F (Appen-
dicularia), 7W&§(Ostracoda) 5o|ch o] &
274571 AM FEEYaE PSS 50%
o] & x| 3} 9lo] eIgke) 70%of ul# i &
Xy oHF T FHUGE wFG(u
1973, =, 1987, #ord+4, 1987, 1990). &
MR F A2 Edshe $2(Coauws snias,
Paracalarus parvis(?), Paracalanus acwleatus, Euchaela
flava, Otthona similis, Corycaeus affinis 5-0]131c} (2} 5,
1973).

sjoFdT4 (1987 1988 1990) o 2i3}=d =3
& 2ol E¥sls FEEYIEY FWASE
1986 11-12Y0il 127-4, 579 ind. /m, 1987 10
-11%oil 34-400 ind. /»¢, 19884 2-3 %ol 26-113

ind. /m, 1990\ 3%l <1, 000 ind. /M2 A2
THeg of 9 ookt oob‘cl% HoAAo(F ig. 5).
TEEF2EY ¥ PUS 7 157 W 4
HEH 11-12490] 875+ AFE HZF #oiz
% #;gell4 1,000-3, 000 ind. /m, ol2= =2
2WNANTE oo sMbERE ASE 4R
#oll4] 50-100 ind. /m, AP SF= A=
S4% #9004 10-20 ind. /e] & 2 ¥
5 23tk 10-11¥0l+ 274871 30-350 ind. /
m22 AFE FNZF el A Jelton,
BB S FEE jolld ¥4 Jebgdd 2-
Yol 27AF= AFE B3} 2 oA 70-
130 ind. /w22 v]m3 EA Yehta siabda)
Tt FEFF oA w4 Ushgich 394 27
o HEE 9% g TF ool 250-500
ind. /m 22 EA Jepd vl 2yle] sjodolxir
100 ind. /m2} #¥%E 2o 0]EFE qF
E 5% #93 3& el 1100 ind. /me] =
< F¥FE 2Foy a9ty sHAdME 10
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Fig.5. Distribution of total number of zooplankton. A. Nov.-Dec. 1986, B. Oct.-Nov. 1987,

C.Fed.-Mar. 1988, D. Mar. 1990. (KORDL 1987

ind. /me] 2¥eg volck MYF} ALF +2
o Az FE #doll4 10-100 ind. /el ol
= 292 vk 5% 50-100 mo/m 49
of 4] uebsteh(4}, 1973, Hattori and Motoda,
1983). ¥ 2(1987) = FEEHaE] WM
49} gFako] 27 14-5,926 ind. /me} 48.8-
77. 8mg/mell o] &t Bwmslgledl, ol AEHL
oejuel Fe) U (26-4, 579 ind. /m) 3 B T
oleo] ¥EZaas ZYAAMF(10-10° ind./
) & A2) vlsg el # 5. 1989; s
F4 1987; 1988; 1990).

E 9|

F2Eatage] HEA 2Aele A471E o1f
§ A, JdEARY, HogAd Sk
o] AgE T ek ey WAz FUdY =4}
717] 9wl Q. =AY FEE A 2
Aol o} A e desled A4lsla gl

1988; 1990)

gAolct FEEag Aol AFE dlA
£ ulEst Foagel AHgEgct vEAAL
SgEalaE dold 7Pg e AH8slE el
Aot HzALE A% ol7h 28l BX e W
olch &, ube A Az o - DT
Zech WEMAE PFarlch AL 482 A
A 4+ Az, a¥ckn 3 PF2E FIR
A g 4= g, 2 olfE s oisE
£ Alol zaisiok 317] wiEolck & oY 2
7)o 5EEaagg $4l 2F MY £ 8
Aol vz wAolck vt FENE
ZAH A AEFE] 27l BAPA £ 2ARA
ol gio] 2z71E AP, DAl oF
o) ¢ Al 4 Qlomz AE] A2 VET
2 AYE 4 olcke Aol Aok Y, F=A
2 £3%o| gAY g okt slokEES deldt
f4 =E 43 SPaEL AP AL &
glcke Aol glxlh &F™ol Yt ¥l & F
2ZaaEe 4T £7F A s
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ol 2] BEFFL VA LM 4 QU
&, o] 2 Ao ko] BF Fog-R £ U
I 844 32 A4 of7lxle whEa37)E of
£3}o] FEEAUIES 7)o o 28 4 Y
£ Aol ook fejdelolA] AFE ks o)
dlEe} F=afRo] FAlol| olFozl #jdo] o}
gleng 3 5(1989) # Go et al. (1989) & 3+
< FL% oJulE e} o] F e =FE A9
T A =3 FEHeE 95377 (.33
o MTDUIE§ AHg3}gich(Table 2). WollA 4
3 v} Zo], F QY Zolle A2 ofE A
o] gleza o] HE meidled Aol wfE
FEEYaE N8 HEok o

2 5(1989) 2 Go et al. (1989) o oj5}d, H
ZA oAl Fo] & FH2E00. 33m) o] FE
t} ool go] AMA=IP o £y FEEYIE
(0. 09-0. 33am) -2 o7k} F3loll ol A=l
o E 4 FEEYaEY QYR 2k 10-15
mg/molgles, ol Mal FEEUa T 90%el
HFshs AEFolgict o] AFAIE, YolA
AF3 e} o], F9¥Yo] e FEEYaEL
FgHoz A 4 v dHolls 73}
3, el ke FEERIE ATl A1
Fe vl ad 227 el $EET
g9 3¢ Y T E2UEF7) (. a7}
Atsiodn P Yukyeg Apbgso] girh(dl
1989). =3t oy F=A Aol ¥ AEFzAP}
Q7] dFoll, 4% F-EFF=2E(0.09-0. 332n)
o] Y B FEIYaEL] VB a4 wix
stct gded] 3% ot FEEaE Aol &
Y FEE=2E(0.09-0. 33am) ol =54 e}

ek

AFE Aol 4= 275 AP,
A7) 9 A7) w2} oh2A] Jepytce) vle
Aol Calamss sinias, Paracalanus parwes(?), Acartia
hamaw F-o] $-3 o} (Table 1), HzAol
A AYZE 48 284 A4F 0.09-0.33m) &
ol £58A HEsl 383 ¥k Go et al
(1989) & MFx dlol 27|17} Fe FEEYa
o] Fgoz ¥ gleoz FEHP uiy
A Aol v](P/B ratio) 7} ¥& Hez 2434
o} ofs FjMFo] ¥L P/B ratio® #=x3}eid,
2% Ho|FFH 4L F F& o] 4
o] A do] A o] Foj=o} dc) ol
AL 7 JlAZol ol a2 AFe gk 4
2 feluel §x89) o oty ¥k 8
U AlEEgae] dEFE Jehis 439
chl. w32 AFE ddo] A ey} 5-10
o] A2 Aoz JepgicH(Table 4). W3] chl -
g 71522 Fe] A, AFE gy
FEEYIE Yol Az Fur ¢ 4 gk
wehd, Go et al. (1989) &) 343} o], AFx
Aol A FEFFaES] P/B ratior}t ¥olAd
o, AelA] g Holeo] A EEHIE -) FE
£33 -) o|F-2 olojAle Hzeat ohe} o
EgeA FL AR - FEEYIE - oF
o] Aax Aol doh(Fig. 6). ¥ A7)
HFE detqe HoledelM Fasichd, F=
2 43 £ F449 AF Fole » 74zt
o @ 88t ohizl dEgsA 4=l]) A
A4 AFE Yol Eislo] glE Ao AR
ot 3% oleel Uiy EF ¥ Ve a7

Table 4. The comparision of annual mean chl.-a in Korean waters

Region chl -a (ug/1) References

Yellow Sea

Kyunggi Bay .49 Jeong and Park(1988)

Chonsu Bay 5.24 Shin et al. (1990)
East Sea

Southeastern Sea 2.28 Shim and Park (1986)

Kori 6.21 Shim et al. (1991)
Cheju Island

Northwestern Island . 38 Jeon and Go(1983)

Around Island 9 Lee et al. (1989)
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LARGE PISCIVORES
Sharks Groupers, Gaappers, Carmngida, Barracwdes
SMALL FISH FEEDERS MIDWATER PISCIVORES
Snappens Cocangids
Small servanids
Carangids
CORAL FEEDERS
Parrot lish
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Puflens
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e | ol

Fig 6. Trophic relationships of coral reef
fishes. (from Lowe-McConnell, 1977)

A)F# olFoi=o} Frl.

AZE Aol A MENDL F2 Fe] £
o2 o|Rojzlong FEEZIEY FrolgA]o]
52 zeldichd, JlEAZ oY e FAL
Harlsiel g shsddel ok 53 A vE
Aol A9 E71s¥ A4-F34 (benthopel-
agic) SEEHAE(NE Tl AP L =2
Axs} o 4g + ok olEL v]mE el
o2 AM4E v Adz ik AA g}
oA ¥ Fo] A3k AAE TAE gi7] of
Zolch wepd Aoy vjEU AT} AezAE
weysle] AA-2d4 FEELIEA AF A4
g Aepd d7E 3 Yeot Yot

Az dolol e AlEEela gl og X
s S2EZaizge] Ho|z FasbiAL AA
22 (benthic algae)ol] % YxHite FEF
2}agel 7. Pz o4 F ckxm Y
s, AAzge gapdalel s FEk
e AFE ke gm AR FYETE E
t}. #1744l (Secchi depth) o] HZ 10m=t= 7}
Agrclmd, ¥AKR4l (compensation depth) € ok
27m7} Bk uipo] wtet 4 27w 7AxlE AA
287} A 4 g Aotk AFE FHHAY
A2 YL ookl A o} v oz s F
s ZojAe A& 2o geog AFE At
oA AL TE FollAd Az=F dabisle] A
ojdcln ¥ 4 otk wehd vl E A gEea gl

2% dapialgo] Selual Aol Pt
o} golz seiels, MAzFol o3 LS
zeigichd, AM dapgsbake] Al AAd B2
/A 7oz oAAY. = ANZFE 27
gl o8 =% (macro algae) ¢} o]Hl=H(micro
algae) 2 Wg 4 e, o|Eeo] Uil
F)odzte AL E FPH o2 Tzl 4= uigl
+ o] ® FHolth

2 oF

HFE Fusodol] ¥k FEELaEY A
S F2A49 4] - FH Wl A dTE
FAE3Rich FEEYaEY HF 3L o
(50-100 mg/m) M} AH(<E0 mg/m) o] 3k
Al FEF}aEe A gue el oldd
#oje] A gaks) visslgd) o] F FEEHS
ZE 0. 09am) oA Fo) & FT-EEH2E00.33
m) ol A3 vlgol ok A2 FEEHAE
(0. 09-0. 33xm) o A-EFL 10-15 my/m oIk
A5 QAke) chl -a FEEFE Y} e dW]
o ul#] Wt} Go et al. (1989) o] Bugt ZiA
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