"The Sea; Journal of the Korean Society of Oceanography
Vol. 11, No. 3, pp. 108 — 116, August 2006

QA Agkoll A 27F Acartia hongi A
A @A el g9k 8.9l

AT EHE - A3
@) olA 7|74
FYPAARY ST
SELEEEDOE

The Factors Controlling the Formation of Spring Population of
Acartia hongi (Copepoda: Calanoida) in Incheon Coastal Water, Korea

J. K. Y0o*, S. H. YOUN' AND J. K. CHOP?

Environmental Engineering and Consultant Technology Institute, Incheon 405-839, Korea
'East Fisheries Research Institute, NFRDI, Kangnung 210-861, Korea
*Department of Oceanography, Inha University, Incheon 402-751, Korea
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To investigate the factors controlling the spring population of Acartia hongi, egg production, hatching time
of egg and predation pressure were measured. Egg production was maintained the superior position between
winter and spring. Egg production was positively correlated with not only water temperature when water tem-
perature was below 7 °C but also chlorophyll-a concentration when it was from 7 °C to 21 °C. A regressive equa-
tion of development time(D., day) of eggs derived from water temperature(T, °C) was obtained as D,=18.9(T-
0.4)"%, showing longer development time at water temperature below 5 °C. In Cross Correlation Analysis(CCA)
to examine the time-lag relationship among abundances of developmental stages of A. hongi, egg production
rate calculated by multiplying population egg production rate by hatching time showed more significant cor-
relation with nauplii abundance than population egg production rate. Therefore, it suggests that hatching time
is also recognized by a factor controlling formation of population and especially, in winter, high abundance of
egg derived from high daily egg production rate and delayed hatch by low water temperature become the origin
of initial spring population of nauplii. Egg predation by Noctiluca scintillans, suggesting a negative factor in
formation of 4. hongi spring population, was observed. During spring, A. hongi eggs were found in 2.9~21.1%
of individuals of N. scintillans. It was deduced that 1.2~49.5% of the eggs produced by 4. hongi was preyed
on by N. scintillans. In conclusion, the factors controlling spring population of A. hongi were regarded as high
egg production by winter generation, the delayed development time of egg by low temperature, and egg pre-
dation of N. scintillans.
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1983; Runge, 1988). &t AFrAoA 22t7= Al w& A
219 WalZ Qs AFH F HolE Hth(Raymont, 1983;
Hirche 1992; lanora and Buttino, 1990). £7t7+ 37 W3l w}
g AT FAE Y Aegon PAL dg, o)l & APrho
2 FHEG & Ate Ay A% 3 A= AXHT(Uye,
1980; Park and Landry, 1993), T3 A1 2&] 719)el] o] /A
2715 AAske 883 8 ol Sad RS AX Y
(Halsband and Hirche, 2001; Miralto et al., 2002). mW&tA 4kt &
2algol] B3 Ad7E AU SN 2R AR HES o
skl Dol & & YUH(Pagano e al, 2004). L21F7}
A FAE g8 Adsle 42 ME T2 S8 ohs} 22
F HelM= e FeE Holn, ME T Feo] 42 duHy
oz FRgy dutgto g FE AT Belmonte and Puce, 1994;
Chen and Marcus, 1997; Castro-Longoria and Williams, 1999). &
Ak | o g} A7) AE M) FREo] /)2 H (Uye,
1985; Marcus, 1996), ]| we} YAIF Q] F3}5A4] 2} X429 -
SbEA® FET 4 UTKGrice and Marcus, 1981). HAl= F3}
9 9o £2) &2 o] FAHUS o IAH]I Falset
527 A &7t F3lste 7ol Faks Al giAo] o= £- 3
Aol AAFE do] A7 A &FH LR FHaprt FohEE B
2Ju]gtck(Watson and Smallman, 1971; Marcus et al., 1994), &2
weha) Bale g, Ak A9 a3 ge] Atk Tl ofs) F
SGEAY X AATHUye et al,, 1979; Uye, 1980; Sullivan and
McManus, 1986; Katajisto, 2003). €d % 340z &dst=
275 FUEe T oS A 27 AATES P4
(Naess, 1991). Zeiu} AF Al S48 ol A& #A
ke 7R e SAT AT tiF 57 @4l vehve 7] 7]
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Fig. 1. Map showing the sampling site in Incheon coastal area.
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ZH el APAR 79 @ sl 2xe) S 27zl =
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1598 945 60 umAl 2 =gk & Aol Holsle A & 45
dAr|g oz gebst & & $8 A £2 Uro] A7t & Alake
TR o) B} A7k 4L 98] AkE 2L 15~607M4 &
Ao F4E YD 5~ A BH Q0 ml glass via)o] ¥ F
HG a4 222 2RI g XA uidsidn). 20 e
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L aZ ¢ T a9} bE T35
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A A7+ o A2 (daily egg production rate), A & AL
(population egg production rate), F8FA1 7 23 3 U AJak(egg
production multiplying population egg production by hatching
time) 23 FF W &4 FEF 53 =ELL EEF Aol
AR} FRATE e, B3 AT E vds a7t
F 2ex QAR 47 DA QEF wske] A7 daEA|
g A 9 B2 A H71A 223 SPSS v.12.02
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A& veldth 3A 2= 20004 29 F50 1.6°CoH,

I 2EE 19993 99zl 25.5°CE HZHQITH(Fig. 2a). ¢
o] 5°C o|3tZ X&H A)7]= 19994 19 S$4237E 39 2 14
19999 129 ZEE 20008 3¥ ST AT GRS £ 9
315 HolR] gttt sl F571 Al Zds-ell 3 17.1 psu7HAl
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Fig. 2. Seasonal change in environmental parameters. (a) water tem-
perature, (b) salinity, (c) total chlorophyll-a concentration, (d) net
(>20 um) chlorophyll-a concentration and (e) nano (<20 pum) chlo-
rophyll-a concentration.

Al YolRl= 73S R TH(Fig. 2b). 19993 12€] 31.8 psu= 7}
7 E=gton], 894 17.1 psuR 71 Sk glFE 2171904 30 psu
old-g Holthrt 88RE 119714 30 psu ©)3E YeRdTh

A HEZHIE FE2F g FE(total)e 200095} 1999
ol AAF o8 =9hhFig 20). 19999 59 &= 6643 pgl™
2 7MY 22 w27 FEHUG M e S22 g w2 &
A FEo] YeRd 19999 8¥2) 1.09 ug/ Ut 2289 o 5%
7F 10 pgl? o) 1 A7) 19999 19~69, 89, 28] T 2000
W 193 490|9ck 20 pm ©)3e] E22Y g FE(net)= AT
2710 HA S22 g TR AX3h= vlFe] Bk, 59
oA 79 ARololl= 20 um ©]31Y] E22YE g F%(nano)? H|F
o] &tk 20 um o] H) F22Y 4 FEE 19999 39 ¢
o 20.95 pgl'Y2H, 20 um ©lEe] Ho F22H g FEE 1999
W 59 F4eol| 56.03 pgl'Aek(Fig. 2d, Fig. 2e).
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Fig. 3. Seasonal change in abundance of (a) nauplii, (b) copepodites,
(c) females and (d) adults.
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Fig. 4. Seasonal change in (a) daily egg production rate, (b) population
egg production rate, (c) egg abundance in water column, and (d) relative
ratio of egg abundance in water column vs. population egg production.

Rog AElE $2o] 5°C olale] FA] Ha A & S
£ v)as] BE 1999390 13.0 eggs female™ day™!, 200000
10.9 eggs female! day'Sith. AA| 4= Ao ofs) Aakd Ll
A G ke 395E Zrs] AlEsle 59l HojEe v
Ellglon, 69 o) F 73] 243 TH(Fig. 4b). 200009 A 4
A ARG 199988 ZA] Zhaste] W JjAlE & Yol
vehygth ole MAE & AES A A ds] TA 9
E3tths Z1S Yugtch B o A s+ F &2 195
B S7Yal7] Al#bste] S3hE wkRSh 797 28 dER
ARTHFig. 4c). 3] TAlE w2 A MAIFo = B13)
T Fo & o AEHG Y] ARk e, o9 2
748 200099 = VebgTh wets FAldE 3EHE ¢
o] EAlshe & HEFo| MAIE ¢ AASEG o =2 A
ZAFE S CHFig. 4d).
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De=18.9 (T-0.4)y"° (*=0.98, p<0.01)
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10 A1M D ¥EARHday)E ISk, T (0 Ko
REAZS 23710 we okl ABL et
0 D= 18.9(T-0.4" R3}g- ol ne} thsiA UERTh(Table 1). BAl] Tha
£ ) R’ =0.98 e Agke wglon A9 A B e Byt 2t
F AREE TS WS 0§85 fRo) AR FHOE
2] 5| e F3hgel Aol g Weksh] ofeifich
Y TR
DAPFIERE T G AE, AT @ ANE 2
0 ; . e F AR E S ARy AR AEEAE Aot
0 5 10 1s 20 5 ST(Fig. 6). 3 =F B9t vl JHA, FAoke] A0t #
Water temperature(C) Ag AHESdT JfAwE & A4S =3E929 -1, e Al
Fig. 5. Development time (day) of eggs derived from water temperature ~ JAPIA 7218 AATAIE BHATH-1 €L AR £=0.55, p<0.01;
fitted with Belehradek curves. 0 i€ AIZEA}: P=0.64, p<0.01). 2L 7HAZ & A3 =F

Table 1. Seasonal variation of egg hatching success according to water temperature,

Month Temp. (°C) No. of experiment (n) Eggs/experiment Duration of incubation (hour) Hatching success (%)
Jan. 2.5 8 20-30 196 65.5
Mar. 3.7 6 15-35 152 333
Apr. 72 6 26 -34 86 85.7
Jun. 17.0 4 31-34 56 84.8
Oct. 20.8 5 16 - 60 36 62.5
Now. 10.5 6 25-30 67 70.4
Dec. 9.3 5 21-30 70 95.6
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Fig. 6. Cross Correlation Analysis (CCA). Correlation coefficient (CCF) (a) for population egg production rate with nauplii, (b) for egg abundance
in water column with nauplii, (¢) for egg production calculated by multiplying population egg production rate by hatching time with nauplii, (d) for
nauplii with copepodites, (e) for copepodites with adults, and (f) for nauplii with adults. Dotted lines indicate upper confidence limit at the 0.01 level.
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S29] Al -UHYE AZERIA frejt AREA R 8 A
dAle] &Y w3l A ZesEe 29t velgd olelgt das
A Fo EAlske & EFH] FANNE KA A
= & Ak Fsze 2 s & AEIAIE O AR
A2y 0, UIE Azl A =g e 929 o3t AJadAE v
Bl om (170 A7} P=0.52, p<0.01), OENA 7 = A
FBAE BATH=0.76, p<0.01). LolX) =Z2]-20) A3 A
£ g W) ko] ATIRIA 9] ABAFTE fele AxE et
o}, mEee2e) s a7hFeke] BAlAE 0, 1Y A7
Aol A frefgh JAAAE 290 (0 71 AZERE: P=0.69, p<0.01;
7 AR} P=0.54, p<0.01), u]Ads 22152 AR AAlelA
= 0, 7NE Al AM et A delF ool 173k
=0.74, p<0.01; 1 71E A7E}: =077, p<0.01). &3 =ZT]-¢
229t A ] 1, 20E AZARA Frele dEAlE B
(1708 A|ZAE: 2=0.55, p<0.01; 270 A17Ex}: ©=0.57, p<0.01).
weka] 31 Al Zke] weE SRE AGRrpA ] wst g2 114E
o] o] Far 9] AT 2] FEE VR & B

E 9

877 MAEE A% T2 (Tepper and Bradley, 1989), & 43
2HMullin, 1991), A473-E H3H(Davis et al., 1991), B©](Ohman, 1985;
Durbin et al., 1983; Anderson and Hessen, 1995), 2] (Purcell et
al., 1994) 18]3. F4 FA) (Kimmerer and McKinnon, 1990) 5
theFgk ald o] AT 22Ul olzjd adEL A
Aoz ths folE Reoln, 847 /A 7719 4 2 A
HHAel FEe vt

7t AT 2712 2Pk 79 g%low F AN B2
a7l aEn, ol 2AakE g0 e wo] BEE A
Z s AARTHES= 7F, 1998; Huntley and Lopez, 1992; Park
and Landry, 1993; Poulet et al., 1995; Jung et al., 2004). L3+ F
T M2x E A me) £ Hol R Fa4-L tga
LERATH(Frost, 1985). HE AYdMe 29 AWzt 4lst
7] wliEe] & S 2HsE a5 5™ Fgs st

A U7 & AES Foat 29 AHBAE VERR O (P =-
0.48, p<0.01), AA M EBZHIE Z22H ¢ T Fo] AH
FAZ BATH=0.48, p<0.01). tEhA =& & Ho] Frrl M2
FARSHA & Al dEE PAL USE U F Uk Jung e
al 2004y T2 HL7F 11.5~25.6 °CS
HO R Acartia steueri & AAre] HolgE Ayd & glon, Hol
TEZF G AN FA At StETh 2EY B 2AF 9
& o] AWt 1.6~25.6°CY HHAZ of-¢- =ZA veldd uf
A 2 Aol wEl AR os & At 87 aolate] A
FAE A EA o] 7°C o]31%] 4Y ojFle] ¢ APk o]
Z71ske) wiel Z71ehe A4S BATH=0.64, p<0.01). ol &
ANE 2A%E £E 99108 £29 2848 AFS Huntley
and Lopez(1992)2] Az} R3tdct 49~697 108~129) &
2 7~21°C HHolA= F717F 20 um o) A EEHAE &
4 g F%(net chlorophyll-a)9} f-4 8 ol AHAAAE 2ot
(*=0.79, p<0.01). wepA] 1 ALYIA 4. hongi®l A 2 FA
& AR Jung er al.(2004)9] Aot Fo] £ e Ho| &
o] £Y3 PR BFE dFE U AoE AztHE
& Ak wHal A 1999d R T 200089 £ NS ZA
7 12 BA Ao & A KfolollA H|EH Ao E He
o} 5A 8 vws) B 19993 AR 420] 2.6°C I&!
g R\l 20000 1.6 °C7EA] #EE|o] Aggof o3 & At
ke 7o g Azher Hol w2 AEE § Yk e
ZYIE FEEF g TEE 2000839 E Zo g THAFYGL. B
& AT & ArhEel] FEE lAE GA A AATE 197E
397EA] 199939] Het 175 indiv. m™, 2000¢] 89 indiv. m>&
Bach gepr $4 27] AR 3715 A5k 54 Ay
o ABARE 2000800 A, B Yol T a3 U4H AA 9
w2 A G gl A4 A A717F 19993 HEE A Ast
Rno= wolrl,
A AA Aol S MR G YL 3YTEH F7R)
Alzksle sgell Huighe Vel aeuv m2e ek S 2
4RE A2Ee] 4ol HU) MAFE VEREOH, o] & ZAs}

fo ol

+ Zlo] oJ"@th(Halsband and Hirche, 2001). ¥ ZALIA 4. hongi
7 A9 L7 & AEE TA 2L FAl0 s9ke
o]

2 L W elol w2t thEA YeTh(Table 2). & 2AF A7

u, F 9%

© A4S B3 &, A & e 2592 A
=

I oA A AP ResE Age vEth ol &4 27
MARE GG M mEe o] 27] AT F7t SA1S) A

A ANA Rk & Aakteg olsslr] o e 8910) Sls

Table 2. Pearson correlation coefficients between daily egg production rates and environmental parameters. *correlation coefficients are
significant at the 0.05 level and **correlation coefficients are at the 0.01 level (2-tailed). Abbreviations are as follows. Temp.=water
temperature (°C), Sal.=salinity (psu), t-chl.=total chlorophyll-a concentration (ug /"), net-chl.=net (>20 um) chlorophyll-a concentration,

nano-chl.=nano (<20 pum) chlorophyll-a concentration.

Month Temp. Sal. t-chl. net-chl. nano-chl.

Jan. - Mar. (<7 °C) **(.64 *0.60 0.39 0.35 0.41
n 17 17 17 17 17

Apr.- Jun,, Oct. - Dec. (7-21 °C) **.0.44 0.28 *%(.52 **0.79 *0.41
n 24 24 24 24 24

Jul. - Sep. (> 21 °C) 0.29 0.68 0.39 0.33 0.65
n 8 8 8 8 8

~ All surveys (1.6-25.6 °C) ’ ¥%.0.48 #2043 *%048 Toex042 %035

n 49 49 49 49 49
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Age] EAZHA olsH= A7t Bt iR S 27b79
ATE B2t TR oA #2E T ol ol A e 4ol el
= EA)51A] =t (Marcus, 1996). B-& Acartia 7 (genus)®l Tl
FHTY] AV R E R e, 27 AR B0l &
gk2 n)R1th(Uye, 1980; Uye, 1985; Viitasalo, 1992; Zhong and
Xiao, 1992; Jiang et al., 2004). L7 Zof we} Fozte] A
AF FE7F AR ED|E SR 2 Fol A4 s ule) F
Heke] &4 77 22K 7% 3 (Katajisto, 2003). 53] A Al
A Aot WA 83 Acartia & THSE Ak obAS 1
It} FHEe] Ex)7t vigre] A7 Viitasalo, 1992; Viitasalo and
Katajisto, 1994; Katajisto et al., 1998; Castro-Longoria and Williams,
19992 S8l 88lZ dcartia bifilosa= L&) BF-ola o

il FHBPS AA6A] eF=th(Katajisto, 2003). 24_‘&24_& ¥
Hake 8715 Aol A"kl A #A AT (Uye, 1985).
et e A, bifilosas 9% 28T AL 271, 53
AR AA 7} Dol A FoA FHES AAEA] G Aew
ZATE T} (Katajisto, 2003). WA A, hongi= AAIZo] A5
olXA] g3 AEEHE EA S ol A2 FHTe] Harg
vﬂ 2ol 5 Kol thEolt}, Uye(1985)2] 245 EU=Z OJﬂ
AQMNA 4. hongi7t FHEE A8 Al7]= 6YollA 79 Afol
2 8 59U a6, 7¥80e FHFHoE tE o] ALkEA
Zoton 6ol AadE L& 848%2 R3} AFES YElG
(Table 1). Wb 4. hongie Katajisto(2003)2] ZA3e} o] &

g: /\(E)\PE]-X] OJ-_Q_ 7].‘:%—] o] o]

A. hongi e FEA7HS ')F% 5~7°CE 7508 48 Z7)0
o} & 02 o FAE BERItkFig. 5). 531 AdeA
A. hongi &€& 2.5°C, 3.7°C9 @& oA F3lHe A&
Bl o} Aol o3k B3 7ol o, AA 13 A4
FTEZ JHAHCE Ykt (Table 1). Castro-Longoria and Williams
(1999Y 4. bifilosa B2 A2o\x Ralol Aghg Lo =2
10°C o)AdollA R3}sitty dt}, 3 Viitasalo(1992)% 3 °CoA
A. bifilosa & ¢ Y X FEHE kA gon, 7] 13°C

2 Z71e1H 80% o1 Felkghthal skt s1evt 919 Aol
e FHTLZ Qlag]o] U £ M olx] Fart AT A
T B A9} Katajisto(2003)2] A3 A 2 WLl F3let
), Ap27)ole A7 A 3| Falele Ao YEETE A
kg e HAS #70 weh Tﬂ—hﬂ} X}Ol F e, &

s 1

o
o

25 o o w

of, o

ifi&lﬂ

3] 2 ®stel| wet yFLrlos W e 38 s A
TNl 1) WA Mo g B A9E TR O] E=TH(Katajisto,
2003). Uye(1982)= @D Quraol Uz Aolsh 2aag

BARSE, A2, B

ATk, wtA F Al AL

SyellA @2 Falrh AsEckae 3
B A hongi & F3} AJ7ko] A A=A

A Bl Folu HAE AEH R 29 rhsAe] HH. 59
A Sl Fo & dAEF] AAF & AR s ZA
vehd A3 (Fig. 4dy= ]% 5 xlo]_ zA8 GNP}, 22
e Fo] FeatHA dAH R maA] Fasted 27 =

2= A G Ftel 1040}04 ol* g9 ad g =] 7}%‘011 5

ol

Q3 7jdo] 2 74__; thjr A hongl A GAE =gk Wy
e wAPSHE YA = plgsr Al 2l A v

il

2

—[‘.4

d - #3571

& A AAE 2z GA3HA 0, 7HE AR Fe7E A
FAE velen, mdegas Al |, 27H% A7k}l A
FOIT AHUAT ebck(Fig. 6). Teb Eel9eon %
A >R 2 A TA A dEF H3l= 7—]'7—}' i ool &
Ao AOANE T 4] DAY AER sl BE B1NE A

i

pe

o2 Yehygth 258 B ArFolM 4 clausi®l 437 DA
2 MY do] AL g ARPFRHENNA A clausiz A7 &
AR QS AT RS T3 38 @A) EEF wslo] g3

S njR e SAIZ YAS SR ESCH(Christou and Verriopoulos,
1993), Z1&L} 9] éﬂ = 1~1599] &2 A 147 v A
o AR o7l 83 GAE dEF WeE 53 Aol Rojrh
wepd =892, uAds A e QA 5 AHes 4R o
Al 4 B FEF wgle] 3 FAE 2 Auehs Aolg B
o % 9lth. McLaren(1978)2 A 27HFE -2 SAIT &
AL gty A 8l ok w3 BES| oA 4. bifilosa=
ol A% A 4 =Fele2Re A7A digk vige] A

il

ﬂll

HA3S T3 AE 2 1A (peak)E B h(Viitasalo, 1992). 224}t
A7 AP AF Al gish =32 o35 gk wEpA o]
o <

a7 2ol wo we dusolcl & Aoz B
A. hongi= L:EE]—‘%i-‘?—E-] AANA Z2F 119 o 2olE =
< H3l yHAY JiAl 7 & e =Bt
-1, 07H‘é A|ZERPON A -9l 8t A E o A%
Al & WS A A7|H R BeEE AEE B 18
v 23 AR sk AT 4 S-S DY) f8l Rz
MAE & Aares F & A =EE929 0, UIY Az
2ol frej st AFAAE VeI ol EE AR o
A A7 24 wE AR T dego] FAtekA Walke A
& oujsic}, wEhA GRE AR AR HAle] AEF Hst &
Zofja] 3} A|7bo] TE & AR AT E AAERT {9
g A== JHETh 53] Fig. 4dol A9 o] B4 Ao 25k
a5 AAde 75 o] & HEHS 4 hongi 7NATe] AU
= gRT 52 FELE A g, ol &4 A BA
off g M 4 g AeE 7|y HE,
4% o]Foll = AP &, =& Ho| ¥

2 Aoloe

S 115/
fo ox

ol BE Ee o
Mol A hongi®] NAFE B2 502 AEAY e 3494
?lol ot 49 o]Fo= floM AT AN 2l ‘3?01
A a9low Falof oaf| A hongi®] /WA G7F A 5= Q)
o olsk 0 Aok e A ARt & AL #7
2929 AAelA] BAET), A%
TE S, 22 AT & Ao B}

=
§29 5 2 AATE AU 2] BeE A
= olo 32

T

AT =

%] &4 52 o] & ¢
Qle] & 4= Qt}. Sekiguchi and Kato(l976)T: UE o)A Thofrd
Acartia 201 &J8ll AR L] 5~74%7} N. scintillans® 213 E
AHATS FFH T Quevedo et al(1999r= 2=5¢] et o} 7
Aol AAE Acartia clausi &2 73%7} N. scintillans®l] 213l
AA] mFaeLze) Kol & FgS rlxlvtal sfHc
8t Uye(1982)0 &31H N miliariss A. clausigt 7242 X719l Tk
&3 & APTE & FEFE v ST £ FAF Al
710l N, scintillanse 4856 83l 547 69 & A
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Table 3. Abundance of Noctiluca scintillans and Acartia hongi eggs observed in N. scintillans. Abbreviations are as follows. PE = abundance
of egg predated by N. scintillans, PEPR=population egg production rate of Acartia hongi.

Year Date Abundance (indiv. m™) Eggs predated (eggs m™) PE/PEPR (%)
1999 May 12 45,371 3,816 2.8
May 22 19,857 2,102 4.3
Jun1 35,015 7,394 14.8
Jun 16 48,116 2,114 18.7
Jun 28 6,953 890 1.2
2000 Apr7 3,917 341 6.9
Apr 14 16,875 1,125 47.1
Apr 27 30,260 1,491 49.5
May 11 11,581 1,192 21.3
May 18 22,457 646 : 3.9
May 31 9,436 304 42
Jun 20 8,840 967 38.6

Bgow o] Al7|= A hongidl 8 MAF7F & A]7]0]
E}(Table 3). A8 oFFEY 2.9-21.1%NA A hongi Fo] FE
5o, ofx & A7l AA] AA AFA G ofg L7t 7Hiﬂ
o S 1.2~49.5%0] 3FETH(Table 3). £4]9] A& S
HA3PH Ao 4 hongie) & LI B& & Kol N scintillans
o 2af AARTRE AE & 5 Yo, o= FA 4 hongi AAF
718 A= a%lol € 7oz J&%Fdﬁ}.

AE2HOoZ 2 A hongi®] MAT FAo] FEFL PIX= 89
O 7 FAY A&EH & A, Ap2ol wE Fa Ad, Z4
&+ & F Uk 53] FAFE AFEE #A4 2] WA E
oA FA AAF F St 27] dAE Fdske =EES

ol r

2 A 271 SA Alhe] & At dAjE oz FEFE o
o, S A2 o el B35}k Ados £ W B HEwo)
4 F 2 37 @ QrH R 27 ‘—“E] 2> A2
7}°‘ﬂb e B Aotk ol &4 27] &2 AT

OBL

Aol a3 7=kl =¥, 4 hongivt S ] s UEZ &
k= 27] 714o] € Zlolrth
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A8, 78, 1998, Tt Fa @R At L@ adF{
Acartia steueri®] & AJAHE . F=FFAeS] ] 31: 288-295.
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