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Abstract

This study has been carried out to clarify hydrographic and seasonal
variations of the species composition of copepods, and the biomass and
production of planktonic crustacean during the period of Semptember

1991 to June 1992 on the coast around Udo and of May 1992 to March

1993 off the coast of Gosan.

1. On the coast around Udo the abundance of planktonic crustacean
showed the seasonal fluctuations with a range of 62.0~638.5indv.m'3, 4.1
~728mgm™ in biomass(wet weight) and 452~6895ugCm™>d! in
production. There were peaks in late fall and late spring. The Abudance
was higher at station A in the Udo strait, where the waters were well
mixed vertically than on station D in the southern part off Udo.

Off the coast of Gosan the abundance of planktonic crustacean also
showed seasonal fluctuations with a range of 16.4~1184.8indv.m'3, 2.1
85.4mgm~® in biomass(wet weight), 16.4~658.2ugCm™>3d! in production.
There were peaks in late spring and early fall when coastal waters of
the China continent strongly extend.

2. On the coast around Udo The crustacean comprised copepods,
amphipods, euphausiaceas, decapods, cladocera, ostracods, crustacean
larvae during the present study. Copepods were the most abundant
constituent(67.4~99.4%)of all samples.

Off the coast of Gosan the planktonic crustacean comprised copepods,

amphipods, euphausiaceas, decapods, cladocera, ostracods, isopods, crustacean
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larvae. Copepods were also the most abundant constituent(52.0~97.8%)of all
samples.

3. Paracalanus indicus, which was was particularly predominant in the
late fall, winter, spring on the coast around Udo. Acartia steueri was
the second dominant species at shallow depth station (90%) on the coast
around Udo in Jun. The oceanic species Scolecithrix danae, Calocalanus
pavo, Oithona plumifera appeared highly in Sepmtember.

4. Paracalanus indicus was the most dominant copepod during the
spring and early summer off the coast of Gosan. When coastal water of
the China Continent extended to off the coast of Gosan in Semptember,
Acartia pacifica of neritic warm waters species(>80% of all copepods)
appeared abundantly, and Centropages orsinii(<5% of all copepods) was
also, Which is dominant in Kuroshio current and in coastal waters of
China Continent, This suggests that coastal waters of China continent to
an important role the copepoda species.

5. The species diversity index on-the coast around Udo was high in

the early summer and low in the fall. The figure off the coast of Gosan

was high in the spring or fall and early summer.
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Table 1. Variation of water temperature(C) and salinity (%) on
the coast around Udo.

ST. A B C D Mean A B C D Mean
DATE Temperature(C) Salinity (%)

'91.9.29 S 234 233 238 241 237 3386 3360 338 3411 3386
M 233 29 232 230 231 339 3362 3499 3387 3411
B 229 227 187 166 202 3489 3393 3404 3429

'9111.29 S 161 162 165 165 163 3294 3399 3322 3353 3342

161 161 164 163 162 339 3376 3283 3315 3343
160 162 163 162 3390 3301 3350 3347

w =

'2.1.28 S 162 159 157 161 160 3492 3464 3440 3422 3455

M 158 159 156 159 158 348 3451 3331 3406 3419
B 159 156 158 158 3465 3443 3427 3445
'92.3.30 S 146 145 149 148 147 3447 3461 3472 3418 3450
M 145 143 146 147 145 3469 3476 3573 3460 3495
B 143 146 145 145 3469 3521 3508 3499

'92.5. 4SS 160 160 165 176 165 3452 3449 3441 3444 3447

M 160 159 161 162 (161 3452 3453 3453 3451 3452
B 158 159 159 159 3454 3453 3452 3453
'92.6.29 S 193 180 209 212 199 3351 3281 3339 3310 3320
M 186 177 181 193 184 3378 3378 3393 3368 3379
B 166 165 166 34.13 3422 3390 3408
S ! surface layer M ' middle layer B : bottom layer

A3 wtolx 24z} 1477, 146TE& HYch 229 TEXEYE 145024
2t 3€)~235T(94), A3 $2EETHYL 146(2, 3¥)~192TC(114)&
LtEl ST (Table 2).



54, 114, 24, 3¥olt A4l A ¥y FYY $2EXE ¥
EZoM ME7t % UL Y4 Hdon, odol: HUY Hd3uy
& ety

Table 2. Variation of water temperature(T) and salinity (%)
off the coast of Gosan.

ST. A B C Mean A B C Mean
DATE Temperature(C) Salinity (%)
'92. 5. 5 163 162 165 163 3452 3454 3453 3453

S
M 162 161 163 162 3453 3454 3453 3453
B 162 162 162 3454 3454 3454

'92.9.5 S 274 277 283 278 2895 288 2875 2885
M 263 229 213 235 235 3227 3076 3079
B 172 150 161 3340 3378 3359
921124 S 190 196 195 194 3421 3441 3440 3434
M 189 193 193 192 3427 3445 3445 3439
B 193 194 194 3445 3437 3441
'93. 2.3 S 144 149 148 147 3468 3464 3463 3465
M 143 145 147 145 3458 3466 3465 3463
B 145 147 146 3466 3465 3466
'93. 327 S 144 148 146 146 3463 3460 3461 3461
M 144 147 145 145 3463 3460 3461 3461
B 147 145 146 3460 3461 3461
S : surface layer M ! middle layer B : bottom layer
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UElstct 33 Boja GHAMd 29 Paracalanus indicus(58.0%, 392.70
indv.m™), ¢RI %Y 29 Paracalanus aculeatus(8.7%, 58.90indv.m ),
Clausocalanus spp.(6.8%, 47.24indv.m™), Oncaea spp.(5.3%, 35.59indv.m )
7t FRLFLE ZWsAL FW ColM dFAXE %9 Paracalanus
indicus(62.6%, 301.10indv.m™®), \G}& 9]ty %< Paracalanus aculeatus
(6.6%, 31.9lindv.m™), GRAdY Zq Corycaeus affinis(6.5%, 31.31indv.
m™®), Clausocalanus spp.(5.0%, 24.16indv.m™*)7} &¥@stact A N Dol A&
dRAUd 29 Paracalanus indicus7} 66.7%, tHA LY %A Paracal-
anus aculeatus7t 11.4%, G5 ALY 2 Calanus sinicus7t 3.7%, 9
%4 %9 Undinula darwinii®t Oncaea spp.7} 34% 2 LLERSECTE, o] 9jof 3
Z2ALeA ABEFOBE Calanus minor, C. pauper, Undinula darwinii,
Euchaeta marina, E. concinna, E. plana, Scolecithrix danae%o] 9]¢t}
1doll= & 333 (053 E§)o &yt 2 F3d 20 2@Eg B
B BE AdAE dFAUN4 2 Paracalanus indicus(60.7%, 73.37indv.
m™), ¢RI LYY £ Paracalanus aculeatus(13.3%, 16.04indv.m™®), Para-
calanus sp.8t 12l 44 F Oithona plumifera(3.9%, 4.73indv.m-) 2 v
Etsttl. 3 BolldE GHdy %< Paracalanus indicus(29.7%, 13.72
indv.m?), GFojdyg 2o Paracalanus aculeatus(17.7%, 8.19indv.m™%), ¢
FASY 29U Oithona plumifera(10.2%, 4.7lindv.m™), Clausocalanus Spp.
(86%, 397indvm™)7t 22 2¥Fo2 FWstdrh B Coy s ¢Hd
U8 B9 Paracalanus indicus(18.7%, 4.94indv.m™), 359 o} A % Pa-
racalanus aculeatus(20.9%, 5.50indv.m™), GHd ey %2 Calanus sinicus
(11.2%, 2.95indv.m™®), Clausocalanus spp.(4.2%, 7.60indv.m )7} &#®ayg
th BE DelME GFAUME 29 Paracalanus indicus(48.8%, 89.4lindv.
m”), ¥ F X4 29 Paracalanus aculeatus(15.3%, 27.92indv.m™), &9
©%8 % Oithona plumifera(6.0%, 11.02indv.m™), Clausocalanus spp.
(4.2%, 7.60indv.m™)2 Uelstct. ol9o] 22 EEosL Calanus



minor, C. pauper, Undinula vulgaris, U. darwinii, Rhincalanus cornatus,
Calocalanus plumulosus, Euchaeta plana, Lucicutia flavicornis$-o] 9l gt}

3ol ¥ 22%(u]%5 3 E§ho WS, 2 Y 20 YIS M
3 AdMdE GRAgy 2 Paracalanus indicus7t 41.2%, G# gt
4 %< Calanus sinicus} 2713%, GdRALY 2A Corycaeus affinis 7}
12.0%, Oncaea spp.7} 14%2 Ute}ytey, A BoldEe JYRAQN 2a
Paracalanus  indicus(63.4%, 93.90indv.m™), WGHALY Za Corycaeus
afinis(15.1%, 22.30indv.m™), FRALY FQ Calanus sinicus(4.6%, 681
ihdv.m'3), Oncaea spp.(3.6%, 5.39indv.m )7} T8 d¥FoT WAL}
B CollMe B HAAY 2 Paracalanus indicus(53.7%, 174.30indv.m™),
GRAM 29 Coryeaeus affinis(38.7%, 125.70indv.m™), 2] @4 3
Paracalanus aculeatus(0.6%, 1.94indv.m_3), Oncaea spp.(0.6%, 1.94indyv.
m?°)7t ¥t BY DM = dRAL¢Y 39 Paracalanus indicus
(49.3%, 298.10indv.m™), GH ALY 24 Corycgeus affinis(39.9%, 240.90
indv.m3), Oncaea spp.(2.0%, 12.32indv.m™), GHRAULY ZA  Calanus
sinicus(1.5%, 7.04 indv.m™)7} &¥stadc). olglo] TEAIA AEEoT
= Rhincalanus cornatus7} ) 9ict,

S5HolE ¥ 34F (0 5H T Yo Y313, 4 348 30 2UZE B
A AdAdE YHANY 2 Paracalanus indicus7t 61.2%, ¢& A qt
8 %<9 Calanus sinicus7t 6.99%, dHRALE % Corveaeus affinisr}
2.9%, Oncaea spp.7} 08%= Lelstch, 33 BojM: dFdad £
Paracalanus indicus(37.3%, 160.80indv.m™), GHdetd =l Corycaeus
affinis(14.6%, 62.86indv.m™), WHAPH 2 Oithona plumifera(5.0%,
21.36indv.m™), Oncaea spp.(3.7%, 15.93indv.m")7} Fo&Uzos 2y
Atk A ColME GHALY 2 Paracalanus indicus(53.5%, 470.30
), dRdgd 24q Corycaeus affinis(6.1%, 154.00indv.m™®), Onc-
aea spp.(2.0%, 17.75indv.m™), GHFA %Y 2 Oithona plumifera(1.7%,

indv.m”



149lindv.m™)7} &¥stgr}). 33 Doy GHFALE 29 Paracalanus
indicus7} 60.9%, FRALAH 2 Coryeaeus affinis7t 52%, dHAUY Z
)l Calanus sinicus7} 4.7%, GHRX4 2 Oithona plumiferaZt 1.0% %
UELLTh olgjol Z2A QA XNEEOTE Rhincalanus nasutus, Caloca-
lanus plumulosus, Euchaeta marina, E. plana, Scolecithrix danae, Centr-
opages furcatus$o] 9t}

6dolle 24713 BV Fol 7MY ol 3 12205 E3)ol A
AL, 4 FHE F2 FUES R Y AdA= GHFRAdL¢E Acartia
steueri(90.2%, 934.20indv.m )7} B2 E HRd D, YRALHY Paraca-
lanus indicus(6.5%, 67.09indv.m™®), W& %H Ze Oithona plumifera
(1.4%, 14.0lindv.m™), ¢HAMN 2 Crenocalanus logicornis(0.3%, 3.18
indvm )7} 30 &¥%o2 a¥stdc 33 BellMe JdRASGY 2
Acartia steueri(44.6%, 110.30indv.m™3), UFA¢8 29 Paracalanus indi-
cus(26.3%, 64.98indv.m™), \}FJ ¥4 9 Oithona Plumifera(9.3%, 23.08
indv.m™), ¢ FALY F Crenocalanus logicornis(2.7%, 6.62indv.m )7}
283t AW ColNE GRAUYAY 29 Oithona plumifera(28.8%, 21.01
indv.m )7} %ol4g MR dFEM4Y 2 Paracalanus indicus
(13.7%, 10.0dindv.m™), Y HAQMAY £ Acartia steueri(13.1%, 9.56indv.
m?3), GHEdA %<& Ctenocalanus logiremis(11.2%, 8.15indv.m )7} &@
stgith. 34 DolME GRAWMY 2 Paracalanus indicus(52.7%, 315.10
indv.m™), R ALY 2 Acartia steueri(30.8%, 183.90indv.m™®), ¢§4d
8 F<UA Ctenocalanus logiremis(3.0%, 18.19indv.m™), G H NN 29
Calanus sinicus(1.0%, 6.16indv.m )7} & ¥ 3t At} o] 9 oj FEAA &%
%2 2+ Euchaeta plana7} )¢t}

ol AAEE B 9¥ol: FRYPY F(Kim et al, 1993)2) Scole-
cithrix danae, Calocalanus pavo, Oithona plumifera’t &-& 2UE&EE 24
A ®=7ME(11)3 AL1Y), #3349, 5¥)olE F2 GFAAGY Fo por-



acalanus indicus(Kim, 1985)ol 1%t H{&o] & o & r}. At
8 % Calanus sinicus: w71&o] 713 249 ge BH AolAN w2
HEEZ 23Ut 68ols YFAQME 29 Acgrtia steueriZ} 7}% wlo]
FYNAL, 3F MY 4 S FH AG0%)0 A A3dos a9
drt. 299 BANME Paracalanus indicus®t 7 ¥ AREE 29
e 53 A2 £ ddth 28n, UE JeHE: 2o oA Adol @A
83t gt

3 - 2. 34k

AR MUY 24 RE 284 71E (053 EWHoE o oy 28
oo, 2 ddd FEE £AsIATHTable 4).

SUol= 3 273 (M58 Edho] £ REEHAD, 2 yyue 491 dof &
e TES Y AE AdME URAGN %< Paracalanus indicus
(20.7%, 14590indv.m™), IHAL4E 2 Crenocalanus logiremis(8.6%,
60.80indv.m™®), Oncaea spp.(7.6%, 53.30indv.m™), WGH A A % Cory-
caus affinis(7.0%, 49.20indv.m)22 Uelgttt FA Beld:s YRy
%9 Paracalanus indicus(14.2%, 214.80indv.m™), GHANY 2 Cory-
caeus affinis(6.4%, 96.20indv.m™), Oncaea spp.(3.6%, 53.50indv.m™), \¢§
g8 %A Oithona plumifera(3.4%, 50.60indv.m™)& Uelytr}, A A Coll

t dRILY 29 Paracalanus indicus(8.4%, 76.70indv.m™®), Oncaea
spp.(3.9%, 35.40indv.m™), GHJAd Zel Oithona plumifera(2.7%, 24.90
indv.m™), JHagx Z < Corycaeus affinis(2.4%, 21.70indv.m®)2. 2 ¥}
Sth olfje] TE2ASA ANEEOTL Rhincalanus cornatus, R. nasutus,
Euchaeta marina, E. plana, Scolecithrix danae, Lucicutia flavicorniss o]
ALt

6dol= 24171203 &¥Fol 718 Hol 2 132 (WEA E§ho] FAH
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AL, 2 BME 72 2¥ES 2 W AojH= dRdLY 29U Par-
acalanus indicus(22.9%, 3.60indv.m™), ¢§9 2’4 %< Oithona plumi-
fera(13.4%, 2.10indv.m™), YRA™Y FU Acartia steueri(10.2%, 1.60
indvm™®), ¢RAUHE 22 Corycaeus affinis(2.6%, 0.40indv.m%)7} & ¥ 3}
gt BH BolM: YHAYY 2 Oithona plumifera(23.9%, 7.80indv.
m”), dFALY 2 Acartia steueri(138%, 450indv.m "), dReEgy 2
Q1 Ctenocalanus logiremis(13.8%, 4.50indv.m™), ¢ ¢ ¢4 %< Paraca-
lanus indicus(7.19%, 2.30indv.m™)7} &¥stgct. HAd Cojd: hig X S
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Fig. 4 Seasonal variation of crustacean abundance(indv.m™) on the
coast around Udo.
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off the coast of Gosan.
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crustacean on the coast around Udo.
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& 233 gdch oy A e YUYl 2ay g & Roj
t A2 EYAE S Hdel YU T BALU] HAEE 22y t}
T BEE HolJ) wEeo] YelE QAo MzEG

A B Y 150mA 3ol MUY FEELAZZAY A 2lg RE
(Hattori and Motoda, 1983) 2§32 4=4]o] tt27] wjEo] F™UYG vlas o
AU 2A/6U-108)ol 2Ant NF GRPUYY MEPo] 50~
100mgm & B A3, ojgte) o) M 98~556mgm o =M E2 2] ho]
olFol ¥ A HEFBCIE HWA gr} oA oltci g FEE
BIEol 209 FEEFABEC WA AT oY ZANES F3tof
2E BFHEtie P2 il 22 £Ey) g zos UL ag
W, AP+ chExg 2an F gAY AP A - AF3HA
Uetua dlgich BA7I(11-58)0& ZAE A sdolA 100mgm o] Al e
E UEIYEZ AN 2 ZAYolH R 82 e Holx Aed, o)z g
YAL FEEYIBo| AHY 42ol5o o3 BE Ao deee o
3717 dEQ e MY}

AFE B e detoy K= HE Afy Azlo] ma BEZT W
& 3 mhyolde B 186mgm”, VYoM E 52mgmPeT Az of
oE W Fastdo(aE, 1990), A AL chato g ZALd a4



HAM = 7% ddel AT FH AHE UBZ 212mgm™ AH B
ColdE 22} 20.1mgm™, 179mgm™ 2 Yetuz 2, sjadel srte A3
A ANFHo2 WolA FHUY ELL 2 o7t Yt} o= 99
F HEAEFI el e AN gHyR BH7A A E3 & Wo
Z2EHN ol HEL Mol ZFo] gMo| e A 22 F A=)
TUA Uetvdz A3, 232H S0 gol 285 E 593 69 AL E
29 5ol dURT] Yo e FUE B3, 6¥oles A Fdst
A 2FE2907] gEA oz Yy

¥ ZAA] fEHAME &8(351.4ugCmd )3} % 7h&(689.5ugCm ™
dhel & gatatg WY 24 Aoy =5 (685.20gCm>d )2} 27}
2(4388ugCm>d ol AH ®& WAFE HolmgH o)t g 2
U Hol: AFE 24 gL tjalo st A (T, 1989; 7, 1990; =
T, 1990)%ts 23 ThE QAL Mol Qlt}. oyt Y42 s gujcte @
Bacol 234 tt2y] g Rog MY

f2fol W 27} o] FojW AR Inland seal s d7H FE LA
EA7)(649, 104, 1180l 49ugCm>d!, A7 o= 08ugCm>d'g A A
B3] e HEFL Mol leul(Uye et al, 1986), ol&= £ =Zalsjdoj
M dojd grRois Aoy e glow & dFE2} v o 24F
o188l 2 AF7}t Yol UL Aoy wRo| o]ay A7} = Bog <]
ZHETh 3213, 8 A4 dolA AAE 3 W 555ugC.m*d'g Kol
= "3 2l (lkeda and Motoda, 1978b)X.The WA Wi},

BE ol oy gatare] wj(p/B): FEHGAME 019, DA Ao =
0.152 ol& 0.34(%, 1990), 0.25( %, 1989)E A Z 5 3oty FHE e
2 ¥ gHrie W g Bar oy A7t 7l YA oA
FHE Yoy dFoME 482 28 9 oy ZARE 2 welslo
ALE Yo2 g £y Fol 2WHYY YA Rozye e Righ-3

XA e U0l AYY L A4FE A2E TF U XYY ey



AME € 23 (5H 2§, M&Bo) @ Aol ME $ 732 (05
3 EY)oB ol ¥ HE Onagawa? (¥ 26%)(Uye, 1982)2 Q¥ g&
Inland sea(# 29%)(Madhupratap and Onbe, 1986), 223, 7} 2 2] 9H(2 43
%)(Kim and Huh, 1983)5 o4 28T e 3450 X Ueg § = 9
thol s & 393 go] dPEAREY e Ao ole} yEEAa
Bol MABIo] & FREFI wo] &t HHol7] wjEel Jo A
28 BZdch 2203, $ 9280 &¥st: $2uel £ (Shim and Lee,
1986)2t WM (F 179F)HTi: WS 23U Holm ded, ol nEAY
TEE AU B ol duos x| o Eao)A ¥t T4 §4}
¥ oz A

247 A& Ao 9uz} 11l 2+t 67.4%, 889%&
B3, Uymz gol lejyE 90%o]Ate 2ZHF 28 Holz gt}
(Table 3). Rutsjdol A 54 6”ol 22t 52.0%, 637%2 70%0] 82
UEPSt, Uma] doll Qlej = goxolale s UEtUt 2 2 etHTable 4).
ol AFE FH ddg yaozy A+Z2HT0%°1 )3, 1987; 19} A
1984)2t EEEFIAES o 60%F Kol M28HShim and Yun, 1990),
B, FEEYIESF 40~97%& Rolt HA o 150mAt Foll A L
@2 3} (Hattori and Motoda, 1983)9}= A& & 4 glc}

A A FH AR AAQA FVE Hol:= Paracalanus indicust X
T B3I AL, 223, ®tgo] &) ®il, 53] fxidod: wE
(59)2} =712 (114)0], TAS Qo 4 = ®EGH) 34 Bojn Q&
H(Fig. 6, 7), ol 7183 A&, 2 ¥l 8o ¥, 53] 7hgol thE4
& Kol njatuiz} A 4gh(o] &, 1989; Shim and Yun, 1990), 24 g2} 2
7hE&ol Y&l &S e AY & 1983), A& 7l&eol AL
Onagawa®t(Uye, 1982), M]3 2427o] 2 Zo) o3 FH&Yol Ye}

= oht¥H(Park et al, 1991; Choi and Park, 1993), 4 82} 7l&e &
#8& Hol: Y& Inland sea(Madhupratap and Onbe, 1986)2}= A& 3



A &9l glof ttEA Ueluyz &, ol ¥ WAL Paracalanus sp.8]
d& 75~213TH oM E 60%0l4te] H38ta, 226To| e 4o AL
30%°] 82, 123, naupliusoll sl BA7t=1e] MRS L 20To| A +L20
Me 393l Zaste, 15Tol oA s 204, 20T ALY o= o 15
Y, 10~15T Aol o] 2o E o 20~40¢ BEE H A7 7to] A€t
231 (Uye, 199D} Acartia tonsa®} Paracalanus indicus?b SAlo] 2&se
B3 & HEY, Aaartia tonsas HAMOT F2FY SHAESL A3 EE A
o= ¥EUdNE FAo &Y= azfe F& AUl B
(Paffenhofer, 1991)&& 283) & wi Acartia sp.ol 3= Fo] tfF4]
& BolAU a4 YelUe A7), & Zo] 24alxlel ASo] o3 u}
ElLl= xtol2 Azt®c)

Paracalanus indicus Th& 22 A3 &V Bol: & Acartia sp.
of &3t Fo2 PEHAY F ol B HejWY At} 92 }eto] A
T FAdelN 2¥ss FoT BIW JRF AQN 2 Acartia
steueri(Kim, 1985)7} 713 &< +4& 2= 3H AolA 90%olAte] HH
&€ Rola ddrt 29 FHoME Paracalanus indicus®t F Aol 3
e $o2 Yelga Adgdc)

AdH Ao 6Hel Acartia steueriol oJ¥ FHE wA kW,
Acartia sp.ol 33 Acartia pacifica’t 9ol t}a s HINL B
AT ol WAL AFoAN Fe7txA 1LNFY Y PARHsHY
FUE S3URRASH(Z, 1986 25, 199D Kol 3) igdg 8o
= $22 AZAch £ Fo] X3 42 U dEL 79e A=
271T 2 9.7%(HH © 97~268%), 1082 Fol: 158T S 27.2% (49 :
254~294%)8 EXF3HE &7 Ro2 Ueldra BI(MHE, 1991)31 2
Sth & dFAHNE & Fo| vz 2= oW E2FFGE] 2885
%2 UElUU, o]t RAY 84 UElUtD gt} 223, ¥ 2o &¥
3te Al7lol ul & AL AAMolAnt FE2As Loy FUHE T



9@ %<9 Centropages orsinii(Chen and Zhang, 1965)¢] &% 4 & 4 o
=, ole @7 dAre RUL YBHFL Yoo, By At
AZHERE FUHE BPolM $32e 22de 8o T of
Y8 228 4gHc}

Paracalanus indicus7t A Uelyz] gt 94 MW LEsdoys
BdH e FF oYY £ Scolecithrix danae, Calocalanus pavo(Kim
et al, 1993), Oithona plumifera(q), 1989)5°] &2 MR LE €83 wr
b, Aol 242700] AL L St Acartia pacificadl the LA
3t 2tk ole ¥BHY VT ME tlEEg IYY yas ojgcie A
= ou Afe F&HA NFNAe Y g YEHoET YEsr
A& A Ats]&c}

Y At FHAM FAA $HL Hol: Calanus sinicus& Xy 9x
HAgol N 11€(+2 ¢ 16T 3™ (0] o 14T)oj A& Bola ¢
t U, I gelME 29( 14T)oll $HE Bol: S53& R4rcl. o]
o FAY A7t st2ewa ojatulol AT RIE v}, s oM e 549
of Wt FHeld s WA 8, 1983), ofituto N E AL} Holl
FA& steul(Park er al, 1991), & 7@ KAIY BALg Holm gl
qdct.

T A ¢R d¥AYol A= SEHAdNE(H, 1981; WS, 1983)
FEANLA ANHEZEU  Calanus minor, Undinula vulgaris, Undinula
darwinii, FEucalanus subtenuis, Eucalanus crassus, FEuchaeta plana,
Euchaeta concinna, Euchaeta marina, Scolecithrix danae, Calanus pauper,
Calocalanus pavo, Calocalanus plumulosus(¥%, 1990, 1991, 1992; Kim et
al, 1993)5°l A2 Aol F4sixnl, Tdo] AAH FWsl= wd, 12
oM 6del B 2VE Holx Yt} oW SPEEL I8 &
ofste MA43o] BAEH L£Eda, $2use] wet 2 TY 2AAF
E4 @Hche 2 (Ashisian ef al,. 1993)& 233 & © LA Fd



ol AM FEALAN YR4 8L A Vo, AU 1
= 3tAC] FIRALTY RUSY HEAY WS I8 23T YSS
A] AF gl

s U PHAEY Hy G4 We F2HL Rol= Ao +Ad=E
Hi tidss wA Uehua gt 28y, vay 3 23ue Yol
¥ & Inland Sea(Madhupratap and Onbe, 1986)l BTl & UL BHQ
& ¢ 4+ 2rh



V. 8 ¢

A7 A % H¥HUS 2 AR ZUY S e, 2t
i BEFTA BAFL gothy] e LEyAe 1991 9% K¢
1992 69 7bx], 4ba 2 1992 54U 1993 3€7bx] AYAYR A
Al 8t}

L ZZHe] 29832 S=dde Af AM47t 620~6385indv.m™, A3
E¥E 41~728mgm”, BUFL 452~6895ugCm A WA E HAL, %7}
24 =8 w2 UYol YElU: AEY HAE vt HHo u}et M &
QHEYo] FUY L=z uol] HAXY FA A $EUT o) HAy
BA Dold ®e& Y RAt. auNde AS AMLEE 164~
11848indv.m ™, ¥EFL 21~85.4mgm™>, B4RL 16.4~658 2ugCm 3d 1Y
HE A3, g3 FIU5AL4 d8do] B 27t A Yetyt
c}.

2. 2AINE &Y AAFHE $EMY9Y AL Copepoda, Amphipoda,
Euphausid, Decapoda, Cladocera, Ostracoda, Crustacean larvaso] &93}
AR, 2F 2AFI 67.4~99.4%2 2V Rrl A olH= Cope-
poda, Amphipoda, Euphausid, Decapoda, Cladocera, Ostracoda, Isopoda,
Crustacean larva®ol W3, 1% 224F7} 520~978%¢ WL &
Act.

3. $EYoIM F2 AujHd FUE Hol: 27K %2 Paracalanus
indicus2 %71&3 A&, 8ol ¢332 8ga, B8 & 22 7t & 2}
ol thFe AN4 2L Rl atlge® ©e APL Hol: 3
Acartia steueri® 690l 7t €2 A& ZE= FHoA 90%olAY 28
3tol3, ol2le] FAoME 45%0|3te] UL Rol= Aol Paracalanus
indicus9t €A & 2dch 9¥ol: UR At e Scolecithric



danae, Calocalanus pavo, Oithona plumifera7t &A & sttt o] UF
Tt FLIMA HEUL A ZC)

4. Aol FHA AulHA WL Hol= 2L Paracalanus indicus
2 UERI, FI308dA4 dgo] Y ¥l UE oty Fd
Acartia pacifica?t Copepodite® X §3so] ¢} 80%°l 4o ¥ & Byrc} )
FLEE 53 ZYsdolx Exse Centropages orsinii7t &%3}q
th ole IR AL47 $280] 229 IV nAL Roe B8
t}.

5 FEHANM OPTE B 2 Bolle BT, St wA UEdo
H, FEEE o9t W AV BAT}. ALY N B ttdxze #3
7h& 323, 2 Fol UEla, $HEL o] g uig) Ay K.
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