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Summary

I. Title

Seedling production and rearing of Coreoperca herzi

O . Results

1. The life history and characteristics of Coreoperca herzi

The life history and characteristics of Korean perch, Coreoperca herzi
were investigated to provide basic information for seedling production and
rearing.

The fishes inhabit predominantly rocky bottoms, and less frequently sandy
bottoms. They are preferentially carnivorous, feeding on small fish, shrimp,
etc. The smallest size of sexual maturation was thought to be about 8cm.

The spawning behavior were observed as follows. The eggs were
spawned in a one-layer mass, hanging from the underside of a largy stone
and guarded by one male. According to the considerable size differences of
eggs in the individual ovaries, it was concluded that the Korean perch
spawns several times within a spawning season of May ~ June. The ripe
eggs were demersal and adhesive, and their diameter were 2.60~3.04dmm
with several oil globule of 0.10~0.64/m.

The chromosome numbers were 48(4SM+44A,T). However, heteromorphic
sex chromosome was not found in both sexes. Mean surface area and

volume of cell and nucleus of erythrocytes were investigated.
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2. Annual reproductive cycle of Coreoperca herzi

To clarify the annual reproductive cycle of the Korean perch, Coreoperca
herzi, the seasonal changes in gonadosomatic index(GSI), hematosomatic
index(HSI), histological aspects of gonad and liver, and plasma levels of sex
steroid hormones were investigated from June 1994 to April 1996.

The annual variations of GSI and HSI were positively related to the
plasma levels of sex steroid hormones. E; and testosterone levels were
raised during April to May. Based on the related results, annual reproductive
cycle of the fish could be divided into four successive stage; 1) Growing
stage(from February to March: GSI was increased rapidly and oocytes with
yolk vesicle was increased. Nucleus migrates toward the animal pole.
Spermatid were activated from the epithelial tissue of lobuli). 2) Maturation
and spawning stage(from April to June: Oocytes was accumulated yolk
globules. Active spermatogenesis was observed. High values of GSI were
kept). 3) Degenerating stage(from June to August). 4) Recovery and resting

phase(from October to February). The main spawing period were in May.

3. Seedling production and rearing of Coreoperca herzi

The development of eggs and larvae of the Coreoperca herzi were
observed as follows. In the indoor tank with 19.0+1.0C in mean water
temperature the first cell cleavage occurred 2 hour and 30 min and hatching
started from the 380 hours after fertilization. Newly-hatched larvae were
measured 6.45mm to 7.34mm in total length(TL, mean: 6.85mm), and mouth
and anus were open. Melanophores were observed on the head, around the
yolk, and on the dorsal part of the abdominal region. The larva 6 days old

transformed to postlarval stage and measured 7.94mm~10.10mm (mean:
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9.00mm) in TL. As yolk sac was nearly absorbed, the caudal notochord flex
at 45°, and they fed Daphnia sp. and rotifers vigorously. Aggregate numbers
of all fin rays were completed at over 16.90~19.80mm TL(30 days after
hatching), at which time the larvae reached the juvenile stage. In fifty days
old larvae(24.60~27.10mm in TL) were similar in body form, lateral line and
color to adult.

The larvae were fed Daphnia sp., rotifer and brine shrimp mixed or alone
5-days after hatching. There were significance differences on body weight
and body length among three temperature and density treatments. It is
concluded that 2457 condition and 300 larvae density per 100 £ water are
suitable for rearing of C herzi larvae. Details for seedling production and

rearing were investigated and discussed.
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742 Qi FARAANME A ot Wt AT Az 52452 Mol
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a3 1. AA] dolgt Had
Fig. 1. Mature fish and ripe eggs of Coreoperica herzi. A, Mature C. herzi
at 22.5cm total length; B, Sampling place; C, Feed larvae; D, Ripe

eggs.
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¥ 50~56, 9 £EA4E 56~590|th. HujE MM wa xjolrt U,
T 43t 2 HZEol oF 6719 Y MHe] U3 FEFEY AU FAE BY
o 4y wao] ok WA AxE FFA, 9249 RN FAo) e

7AA An 5e4% Aok 984 23 44 BHA gk

ZAAe 1994d A AT A3 FHRAM AFS AR dF TR
Fi MAg 4@l &4 AbSstaA, & - 4 Bl& 42H 1112 guejdg 44
A FE FAgol o] &3t

@ EoA 4

EMAE Kim et al(1982)9] Wl mat A322 & o] 83 direct method
2 g2 YT olF 1918]F colchicine® 1~10pg/gel $E2 B 724
FALSEAL, 4A17k0] AR Fol] AFE AHEIIUT AR 2HL 4 VR

Z2A 22} 0.075M KCl1&d o) 1583 2 8g £ 2,000 rpm, 1027 44 &3}

oZ
re
Pl

o] methanol-glacial acetic acidoll A dt] WA BA3 }E Giemsa £
Jo g APt AAdd TS HolF 3ol|A FH3HHA countable metaphase
oA A & F3An, dvAE AR AFstY idiogramE A
A o AFHL ofF 1ntelY 20789 countable metaphaseE B3 st 2
A3 om, Levan et al. (1964)9] ol wie} 4 Helg TESIHT
@ H¥EF A7) 24}

AT} do] AVIE FA437] st A 109t e vR A
LEREH Il FAVIZ BYS AFStH Sfol=d] TEF F 95% PR
A% 5 Giemsa §42o2 FGH3IATH 24 AAT 5070 o]} HEFER
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B Az o & gdA-S HulA(X1,00008tA4 ZAsHct A o5 MX
o] FHA L AA(AXHH(b)X n/4 (Sezaki and Kobayashi, 1978)8, R 3=

4(a/2) X (b/2)*X /3 (Lemoine and Smith, 1980)2} 2o 2 F3l%ch

2) Az ¢ nz
© EAA
g2Ar Azle] @A = Table 19 Weld vie} Zo] modal number7}
2n=48 k. a8y AA ] Ay 47)9] submetacentrics®} 44719} acrocentrics
2 FA5e] arm numberZt 522 YENGTHFig. 2). 3y 24 A, AA|(Core-
operca herzi)2] 832 48(4SM+44A, T)Z VEbton, & - 3 heteromor-
phicdt A AAE 5 AUk
B Ay Axle e A4 PEsEe ¥ e A7 submetacentric
chromosome2 2 el ZAE g = ZF A Fx4 48 9%
marker A ZAM o] 8EF F Y& A2 AtgEH
Ohno(1974)= &/ =49 A &+ 2n=48°]1 EF acrocentric chr-
omosome2 2 FAEUE Ao 7T v Ut B A7EH =34 AR e
K

AMA| 7} 2n=48, WAL 48(ASM +4A, T)E oY ol& HT} 935 3s] vl

£ 1. AR AHMEGAAF

Table 1. Chromosome count of Coreoperca herzi

No. Dploid chromosome number No. of the

Species of observed
fish 41 42 43 44 45 46 47 48 49 50 51 52 metapfase

Coreoperca
. 8 2 3 2 3 4 10141028 2 01 160
herzi
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ag 2 AAe F71 44

Fig. 2. Metaphases chromosome of Coreoperca herzi. Bar indicates 10 tm
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Bo g Agsl

e &S ) =] o
3y BEAE

Asld M= DNA g#Folyt G-bandingel €3k &

|70t & Zolct.
Ao} 2719 DHEA QB o)

AF7L o
@ A7
o] Foll Aoy 2] A7)+ genome size X
Rqew, Mz A FAAAZE Ao FEY AP H} AB
1 A} (Szarski, 1970; Park and Chung, 1985). duty o g A X} o] E4
A A717 ARHE 717 E3A AR ot DNA &9 722 Axe)
) 73719 FAH YA HE FAHE BAH(Szarski, 1976; 5, 1989). Fig. 3
2 Az AT FHE BAFH o] Y7 Z7)1E AT ZAE Table
29} £oh AR 9 HEF AL 247 10.1mE JEPG T 2AME AE U 39
HA7 A2 AF DNA &&-& 3 29} vlus] & 87t AL 3ol
o,
i 2. AA9 HEFHE A7)
Table 2. Erythrocyte size of Coreoperca herzi
Cell Nucleus
Maj:or Mir?or Surface Volume Ma%or Mirllqr Surface Volume
axis axis area axis axis area
10.15 861 68.71  398.12 3.96 3.22 1004 2191
+084 077 £913 =£8270 047 =*£038 %190 =667
Axis, um; Surface area, ;zmz, Volume, m
=k

} heteromorphic3+ A3

2 48(4SM, MADZ, &

3) 8.of
#24 Ax ) 9y
Ae 22T & AU

=2
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29 3 AR AYT )AL
Fig. 3. Microphotograph of erythrocytes of Coreoperca herzi. Bar indicates
10 um.

_32_



A2 AR 9| A

1. ZX|of 2Hel

D A8 2 EY
19959 54 H-B 1997 6¥7kA] o e 2 A AT UMY A5G FHFS

A AFA F3A Q3 FF7Y AA AIFMYA N A8, 47 2

TR7F ¢t 2 st nifjotd AAF L Xo] F2 EXFH d2E A F,
F2 FAAME BHHAY FxAlo)], FFE FFSAT vigeo] RAE FHol Q)
A AAS gFol= A XAz ge=thFig IB). £ 22 Z8& o)A ¢
o Loy uigole) F9 ofF Xo g1 BR &L Z o B4 FH
A8 A= B gk HE Ao IS £ o AR dAS HY
E 23 SYPYEIUAM 45 B3

4~109¥9] 15~25C7} FHLo|th 7~8Toldlol M= A2 A dxn AR
New 30T nox ¥nF & Adrle sty g9 Folv ALdde g
Foll 2o gt

@ A4

AR A A AR AUEES B3 A, Holz e Fegvg Fof
T A2 7], A, &5, FHAEF R VIEY 74 AFES TAEALH
o] AA Ago] Hl=g v Z AX Aoldt YFPo] Fol Ue B9t B
Atk AAE olE Holzt 2Ad oW N&3F] HHFH(Fig. 10).

Q@ HEHHY HAH
2315 as) 7bE7HA] 50~60mmE A3t n FAle W&o A AAEH

_33_



Al Foll 4Rdte] 2AE7AY T 1de] 2 60~80mmell Balet 2o
oA FOE A& Tl ZA 713 gol AR o]F 9 YA FF 2
AAZE Mol = A77t 2 AFFol #AHX ¥1 s SRR @
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o 2 FY MARZS AL B ZWF F2A3E o] XA s
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o AR A A7)l 29 Ze s B35 AT 7HE 7R 9
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= Ut BF o729 A9 2o] £F9 £ HF¥AAe ¥k gy A
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e dujo] et B3 FHoWA FAenlE Ydsl $2o] B HEL
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hormone®] &4 FL2 AAFIE W8] WO 2 A FRANZ /N E F

83 A8 E dux YL

4

AV ANEZEAS D 20 24

DA 2 9y
@ Ao A FA=A
ZAAE 19949 59FE 1996 69714 viY 3~10¢el A AHHF 4lhd
A3 g AFA FE89] G AFolA 8xe] HALE (4x4x2m)H
% (FE 08x08cm)& AMEat AYsATh Y AYE dre 42z 5~14
slglgen, ¢45ie AL 13.0~225cm, AFLS 285~150.3g0I R, F2 9
AL 135~204 cm, AF L 36.1~1204g0lATh L& AP FLroA B
EAZ5Y 1A 2 £ 9E F28 Altsigden, 4 93 34 7



] 714#E A8 s
@ AALFZFRAF(GSDS WFFAGFHSDY =4}

AFPE A5e F2XEE 3t otz 4FHE 4 dFE 0.lem, A
& 00lg BA7A AlSstde. B A4 F3FX9(Gonado Somatic Index, GSI)
SAHEFZFXI0/(AF)22 Adeded, 9 458 NEEAY 2+ F
&4 (Heamato Somatic Index, HSDE (2+3 %X 100)/(AF)22 Yehy ).

2) A% 2 n3
O Aalie ¥e
Axd AR AHie @ BF F¢ u3A BAgoz, B9 wjER
of HF&& ma}t AXIAG. A% MAY 52 NA BF G5 Ao
AR dae ddo] TR EXE ZA Hid 2AHRE FAHY 9Fe
Uole e da Aol oFA4 Ha9

o} opAIIAZ ol AA M

Lo

gtol] o) T A
@ F&, 4% 2 YALFFAF(GSDY Fdus
19943 64 A 1996 4€7HA AAFH &7 Il g GSIY AF
W3H(Fig. SR Y, £22 19953 2¥9] 41T 3¥olE 9.1TE AAj3] 4
<3t YL 11543 olRen GSIe oA 45433+£0.4278%, R 0.705%
0.1410 %°ll ol2%c}h 49L& 176CE 32 +£29 4+ 4 GSI7H 4A
7.6175%1.4790%, A 0.7617£0.1289%2 & & +A 3gen IFe
132212 o]t} 58] $20] 20THE, AFo] 142412 I=7F @ u), GSI7H
A 8.4962+05378%, +R 0.7667£0.7750%2 A% HnAE Jehidch 69
ol F&0] 2347TC, dF 14A]1Zkeld, GSIE YA o] 55050+0.8574% 2 ¥l F
¥ 4L AXE WA £33 0.3908+10.0507% 2 5Yo HiE] RS ke BG
o} 79¢] HE 264TE & F2& Holn AL 1434322 XA3] Fol
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Fig. 4. Annual changes in GSI, water temperature and daylength in the

sampling place of Coreoperca herzi. Error bars indicates SEM.
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219, GSIe &R 1.1117£0.2117%, 3 0228+0.0016% 2 ¥ -8 JEA
th 8¥o] HY £ 278CE IdF A1ge Ro|AT GSI= ¢ 05375+
0.0805%, &7 0.089£0.0160%2 93 HA3S el A} 9¥ol& GSI7} &
Al A3 gt AlRsly, 10860l £ 152TC, 9% 114A)17kol 3, GSIZH
AR 20617+02176%, $3 0.181010.0302%= 10€] ¥la] 218 (P <0.05)
dEol AUk 11¥dle Al AT A9 GSIghel YolAl1, 12¢€dle ¥
ol 9941t 8 ZHAFen 1¥olHyE 20| 29CE AFHAAE Rolx
g 12€614 95d 2€71A]9] GSIEYe ¥FH  26920+0.1908~2.9133+
0.0439%, 3 0.3257+0.0236~0.3475+0.0802% S B Jct.
@ 2 FEAFHSDY FdHs

47 €37 HSI9 W¥sle Fig. 59 et &3 HSIS| €9 asdls
2 & JERN T AA T GSI9 ®istel AR F21AQ e E Heoln
t} 1¥71A = 0.3501+0.1860% % ¥ gt& AT Akrt ol F 33 4
%ol Holn], 5¢of 2652F0.1830% 2 F53ttirt thAl 689l F317 Hol olF
g 7AA = HRZHU F& FA2 1.094£0.1850% = HAUuHE Al 19712 Al

& Rese e 2Ad.

3) 29
492 176TE FAT 29 e &7 GSIZ} &3 7.6175£14790%, +
R 0.7617£0.1289% 2 £ & ¥4 e 4L 13243 oAt 54
F&o] 20CTHF, 3ol 14A% F=7t 2 o, GSIZF &R 8.4962£0.5378%,
FAR 0766707150% 2 A5 HAF JYehlidch 6¥dle &) 234TC, o
t 1441 7k0)0, GSIE ¢A o] 55050-08574%2 ®lid ¥ e A
H 3 & 03908£0.0507% =2 5¥el vld] e g& BYoh <3 HSIY ¥
Wsle @S g Yehim o GSIo HEe fA1E F7)3e FHs
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2. =%

Jot

& ZA}

D A8 9 9y
oA Z FH wold i 2t FRAZ F 2HFHA BFL sy
Bouin's-8 ol 24A17F 518k 3 70% alcohol &Yl B8ty Al ste
H AP we} 5-7TmFAZ I5HAHE #EY2™, Harry's haematoxylin
- 0.5% eosin °olF FAY 9sled vlm Gt B33 0] A (GALENIL. TA-
120028 H73-E 3t¥ct. ¢ ARYA dAFE S 222 Kaneko and Hanyu
(1987)¢] A7 Edg st

2) 23 ¢ 13
O d4a9 =3 W3}
1995 2€¥ 9] GSIZ} 45433+£0.473% 2 @& S Bolxjgh Aa4 Y&
A7), GREV 23 GBI GRAE S Ve, ¥ A elA
G852 o] dojdrh(Fig. 6-1). 380 HU GSI9) 453 7 ZE A
a Hole dF FHA7 GREAMEEC] Holrle sAg, diE d87y)
GEHNZER o] FoyXHFig. 6-2). FMANHE X7} o]F o] Yt
715 ¥ (Fig. 6-3). 5€olc @A g&do] BFEHJYHFig. 6-4). &
3] olmiole eosindll A FMEE WANE 713k 6¥ole GSIY gtel F
oA ihdo] o]FojX EAE AXgE BA & & AthFig. 6-5). o] A7
e 27IGRAHAEEC] YAFHZRE HAYY] AlFste Fdo] HART.
ol¥9] H3}, F+E AH 9¥olE hematoxylind]l A FALE 27 YE4
EEo] yeun 259 Felv HS uet Balo] wixso] YR 42y
S Abojol A Yetvtn ol AulE ohg e 4F77A Y 4
HE 4%5S 8AhFig. 6-6).
@ Ai9 2AgH W
Aae G2 FHe FAE B4Fels, a9 HdHe Jzye pxs

e N

£ L
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Iy 6. AR dadged g XA,

Fig. 6. Histological microphotographs of the oocytes from Coreoperca herzi.
Section of early growing oocyte(6-1), early mature oocyte(6-2), late
nucleus oocyte(6-3), late ripe and spawning stage(6-4), degenerating

oocyte (6-5), late recovery oocyte(6-6).
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HeEl At 29 R F2E Ao AFRes PR, Zk A A
oA AAG A7 e 3do] Exitt 299 Hae AT A
MEEo] #2E Ao TS FAs2 Ye EFo] Yetn, 19 U F4
& HlFAIHelYa, olF 2 #o] hematoxylind] FAHAHFig. 7-1). 3¥
e zt qABESo AN gy o2 NAso] Holn ztzte] TYEL A
AAxe] ¥FEH} JHE ¥FEE YepthFig. 7-2). 4€lle Ao B2 E
Agolle FAHAES) YR e AE wEsAM i ez olF
g0} 7be 47l B2 A (Fig. 7-3). 5, 6¥ole AABEC] ZA AZHo
ety dele £54 dE FAEZ 715 24 Hol wAo] o] FojAn,
ojujo] AAZuE olF Fe HelZ UEldthFig. 7-4). 78l AFAA}
Wl A dolde Bgol Bolvl, Ao ¥ FAHHA 4 A
2 At A G Fol viFEH7] AP HFig. 7-5). 98 o] F & JFAYAL
A9 g3}, FFEHAo A2 FFoe FAALE] 3E FA4s WA
A 37] AlEe oo whelM FANF-E FaH AT oy e €%
Mol ety 4% F 437 A7x 43§ & 7HAHFig. 7-6).
@ e =284 Wz}
dAY T FFAFHSDE Fig. 50 YA, 2, 3€a APE 45
G4 S 7HR AA(GSI=454)E9] HHAEES 3 MY FHF o] B o
ool YAEA] £HL oA Furdtx] ¢ko}l hematoxylinoll 2F8tA] S}
(Fig. 8-1). 490l A%dAZ HolEo] GSIgo]l & 7.628 Ueldle MAEY
BAEE o] A vihaf A, 599 f&7]d] o]&sfAl9] Z(GSI=849)
P E 9] o] Wdidtn {AAEHY FZHo] HUZ} 5o hematoxylindl] A
A =o}] JebdtiFig. 8-2). olu} ZHAXE b 33 718 AA G848
Fo] o] oj7 749 MAGSI=1LIDEY THAXE o] winistA Yehx|gt



a8 7. A4AY AL mE 2AAA,

Fig. 7. Histological microphotographs of the testis from Coreoperca herzi
Section of a testis of growing stage(7-1), mature stage(7-2)
spawning stage (7-3), post-spawning stage(7-4), recovery stage(7-5)
and early growing stage(7-6).
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a9 8 AR TARX Z=HAR,

Fig. 8. Histological microphotographs of the liver cells from female Coreoperca
herzi. Liver cells of female at the maturing stage(8-1), mature
stage(8-2), immediately after spawning stage(8-3), and the recovery
stage(8-4).
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AEAe) XAo} FAH THFZE Y hematoxylinol g A4S
72t7] A1ZHeth(Fig. 8-3). 9€ o|F 3 E 7)o = /RA(GSI=2.06) M E HE
A Zo AFo) B FHEo] NHHAEEL INTEE Yehiin] gFE A =
Zo] Y2 Z71=0] eosindll G o] Mol o3 Heje b &) 4R
71742} o] o} M H(Fig. 8-4).

3) 8.9

3€o] W GSI9 s FA ZE AAL da dddle dF Frdre d
BAEEC] Bolrle A, HRE G 7]Y GRAEER o] Foit} 5¢
ol wi@A MY f=do] BAHUTH Aae 3¥d 7 AP BEo] AFAA
EldE o2 A%so] Holn Z47te] IE2 AAMEY XIFEH HA X
IFEE Yetkth 49ele Ao ZE AR Mdolle FHEG dF = A
A2 estdM PJigd WG g oFHo 7k AEZE BEHUT 5 6
AR BEC] 2A AFH Yz, Hide 54 Ae A&
A Hof wgo] o]FojAH, ojuj o G ofF gF FHE YEiktth
2,38 MY ARFTY D2 7R AAEY HHAES2 T Y FHI Y
o] H3lth 4€¥e] H&TAE HolEo] GSIgtel & 7628 Helle NAES
FAEE #o] Yt vIha Ao, 5Y o] Axld] o]BIHA Y R TME
o] Bithstx HLE A FHo| Hujr} g

N

rr

A 274  Steroid hormoneol] i3t vlA ] =4

1. M2 A Y

D Ao, &34 R 34

Ao ALEH steroid EFE 2L Sigma Chemical Co. Ltd. o] AFE A&
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52, WAL R] steroid2E 2-H’-estradiol-17 8, 1,2,6,7-H'testoterone(Dupont,
USA)E A&t} ARG S Yol o] & H assay buffere 0.1 gelating &
%38t phosphate buffered saline(pH 7.5)& Al&3t¥H 1 A9 3AL 50mM
EDTA+PBS(pH 7.5) €3 H4& AHE3tdth #2438 steroid hormone®} 2
A el o) steroid hormones #218l7] 93t charcoal 5g3 dextran 05g&
PBSo)| £3jA1%1 DCCE AH&3IYth. estradiol-178 9} testosteroneo] w3t &
e SFoistn HEst HEHATAAA AFete waphg dgo] A4
d RAEg AHEIR

2) steroid hormone®| &3 WAPHHSH

steroid hormone®] HAPESSA Mo AU FHL Aida et al(1987)9
Wyol] mWston steroidE FA37] As| -20To] EaFold A5
steroid hormoned] F%E 0.03ng/méoll A 384ng/mi7tA] SGEAE THE X FA)
B Ao ZA F, AR BEANEE 42 200u0] HEAIR AR steroid
hormone& ZtZ} 10048 ¥ -2 ths, 54 A (Bo/T: 30-50%)F 20044 ¥ 2
AEEAIA 4ToA 1242 §¢ ¥ ARG 2 o5 DCCE 2504 3 7}3}od
gt 1583 AR F 3,000Go A 1583 A4 EE At 7)o 3mee]

scintillation cocktail® EF3I T 2A17 F¢ £A4AZ 9§ scintillation

flo

counteroll 9}#l duplication®. 2 127} counting 3t ch

3) Heen FEIAHY FE= B FEE A
471% steroid FEWAT WALEY S et FAH3}A &S T
Attt & steroid hormoned] XEEZ F=HAWY EFUIFI[AY ¥
ZAYE7] Yt gl EEFAAE JIELR 3 4 EFEEHA dE FAHA
g e ¥FASFE AT Adxe F3W HAHintraassay)et F33
A AMinterassay) 2l HE A4 (coefficient of variation : CV%=SDX100/X)E +

uu ok

U



sttt Al& Y steroid hormoned] ¥ %+ binding percent{(Bi-NSB)/(Bo- NSB)
100096} #& YHLZ 3t EEFEY log@ts XF28 3l EEZHE
o] &3t ALtsIATH

4) FARA
oA 44 Duncan®] thd FE Y-S of&&lod P3ko] 0.05013Y A%
of Fojsictn BAYsIHT)

2. 2 o}

Aol ¥F estradiol-17 8, testosteronex =2l FUEWMslE Fig. 99 109
e AT B9 FF e 1995d 299 0.133+0.12ng/mZE RS 3kS B
ojlu} 3¢9 FEv- 05227x0.79ng/mtZ 453t 4€¥€ol 1.7637%0.184ng/mL 2
A3 Hugts 2o 5¢9 1.583710.0254ng/me, 6¥l 0.987ng/m¢Z BiLL

L @S YERISE 2 F, gte] Wz 1€l 0.813+0.017ng/me
2 dF AARE ByYen 1996 299 =& 3 0.0890+0.0113ng/me =
#2) 8H(P<0.05)2} 0] 7} g3 th. testosteroned] VF FEv 19959 29 0.7717
+£0.015ng/m¢, 3¥ 0.8313£0.0612ng/mE F-& &g Holthrl 4¥o] =W 2214
+0488ng/mE X9 wWZ FUIE HFon, 5¥d] 51578+0.7093ng/mL =
ds H1AE vehlideh o F, AS st v g fA3Hr 1995
9 199 0.6510£0.0127Tng/mE AFHAXE JehAY. £ testoster-
onex T 19959 3¥7tAE 5487£0.258ng/mE ZWEE Rolx gy} 4
ol 9.025+1.3368ng/m=2 VAFT FEZE7FHE YEeERNAon 59 1266+
0812ng/m=Z ¥F HAIAE Yehddd 2 F, 6¥71A 57212+0.599%4ng/ml
2 58 ¢ A3 A a3t 89l 4.8140+0443ng/mE A% F
AXE JeE AT
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3.1 &

BEOF UM BAL B43te A 2 obgY o5, W T 9%
780l o] BAHH A& Aoz FHA UAHEAILE er ol 1980;
Henderson, 1963; & %, 1984).

Z21e] GSIitY] ®¥sle 20| 10T AF2 A5Hn dFo] 115/7%e =2
Zojzle= 3¥%H F7HEY. o] W 4o GSIE 45433+04278%, FHE
0.705£0.141% 2.9, FA estradiol- 178 %} testosterone F ¥+ 08313
+0.0612ng/m¢, F319] testosterone2 54875+0.2580ng/mE A A3 Z7}8t
o 0] 176CE F43] FFste 4¥0e GSIE ¥1, ¢33 £39 GSI
¢} teatoaterone®] ¥FF oA A9 Ert dF HIXAA 17637+
0.184ng/m e E2 &S Eolx o AL A&L 3 dF9 F7vt o
g tAe ol AZdn.

FAd7E 54, 6492 EAAed £& 201TC, 4% 14A3Y o<l 5289
GSIE €7 8496210.5378%, 3 0.7677+0.775% ] ¥ F testosterone?] ¥ %
£ ¢ 5.1578+0.7093ng/ml, F712.660+0812ng/mE WE HuxE R
At 69lle g EF GSI FIZ2E FE7F 590 vle) vz 24 U
Butth. I F GSIg2 AA3] ezt 8dele &3l 0535710.0805%, F+H
0.089+0016%2 dF HAAE YedAT. o] dde Fs289 T
HnA G e #ASHAY.

10¥ol= GSIgkel 3 2.0617£0.2176%, A 0.089=0.016% 2 ThA] A3}
I, §FIEEFET 9A 43 E2 0.7310.0364ng/me, 7 testosterone 6.3666
+0.2415ng/mE F718Hh 94d 11¥3 959 29 71A= GSI, ¢R B,
testosterone, 3 testosterone®] F=7} 2F vlny %o 728 FASUTH

A7 AR A &3 BF719 TS edn ¢EA ATBURE,

A
19D). &, & -8t A4d¥H 3 - F ATPFe2 FEE F Qe Aot £ - 3
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Atk o) Ad7)e 29 Bed s FEHAY, A7 FE= FF7I
o} Tzl oldle frETy B uEAHKaneko et al., 1986, Shimzu and
Hanyu, 1982). ¥tdol] 3 - 5 AJFEL FF 719 ddstol] o3 AL A&
T} Atgo] €t ¢elA AoHShimizu et al., 1987).

gt AAs Yo 2R Hol & - 3 i@ &30, 983} 109 747
o] A FFAF(GSDIOl F7H3HA L, S FA 71 BHAME & 10T
AT GsolA AHa 4ol i BFHUG

1090l 38718 goldle Fdol A4 GRAEELS I8 47 2717
A A= €58 A =9, €50 Bue 2, 38 oA 487l AR
9] el A9 W] (AR £20] 0CHFEI HE A7|RE st &
o] 715 AA 5ol ol2Roh

27 GEAX 2 FHAVY AEE FE7Ie 27190 7T9RFH vEhd A4
Fee AL B F ANey, @] X da Jele dsdFdA 2717
olge] URAEFo] EANFOZA g AB7) 15014 e dte AL
FR o

Ao wg dA] dao) waekdn v AYYES VMR AYH &
3 F50f, $olF9 vhrtAR 4AY A% A AxHUR Aol B, &
A 7¥0= AZE ZHAL AT 1089 3 F 7)o AP W
st 37 AU MAXY 27 ARARLIE XS o]F 1 UG Gi e s
v FFRA 7 DA BACIHE %, 1986), YA el FHEHE ¢¥ oA

oA AFA ] Fej2 TEA G ojFdod= o] Eud w ot
(&H, 1974).
ANE dad #gn ¥4 3 s=AFs FLBAZ Frhsta Ao o9
2 AL dolF(Imura and Saito, 1969)5ME RusAded, Bz 2
E 33 2](Lee and Hanyu, 1984), &0}(Ishida, 1979.), ¥} °}(Sugimoto et al.,

4
i

= A

2

rlo

m
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of @t Apolzt e WA B Ee GATBRAE /X WElksie Aoz A
Ztgo), £33 20 4R (Aida at al, 1973)% F%-0] <3 (Ishii and Yamamoto,
1970)dl M= 282 A9 Zo] £AEG IA ZAHJTGE Ao Hol £
AU 24 syt 22 ¢e Aoz A"t

4.2

&, 4%, GSI, HSI, A2 4o 2285 At 2 EF steroid hormone ¥
=Rzt 2 x| ANAFIE AT 0] 4TAM 10CHFE A3l
= 290A dAo] MA3 ZojAe 3¥d A AFH Hsg A3 dhe=d, 3
259 g GSIE 47} 4.5433+0.4278%, 0.705+0141% 24 FA7t F233]
gt dBRE I} GBI GRAES FrHEY 3d2e dsde] 29
3 Al FMES} A B 39T ~49dxEo] AAMAIVIE AzrEh
o] Al7]o] &A ] F estradiol-178 5% 0.5277=0.79ng/mé+ 2¥ 2] 0.133ng/
mio] Bvl3l & F7FE BRYow testosterone 5 ¢FH 0.83131+0.0612ng/
me, % 5487510.2580ng/m = el F20] 176TE F43] F<3te 4

i

[:2

'
el

dol ¢+ GSIE 7.617511.4790%, 0.7617+0.1280% 2 =& & nygon ¢
2 E, ¥57F ¥d3 1< 1.7637£0.184ng/m o}, £ 20.1CS Y& 14

Al1ZEQl 58 249 44 GSI= 4z} 8.4962+£0.5378%, 0.7677+£0.775%0°] 2 &
I 26180+0.1469% 2 A@7I%t ¥ HuUth £& FF testosteroned

= ¢# 51578+0.7093ng/me, A 12.660£0812ng/mE A5 H1AE
Bt 48 ~54] AFE AAs EF7F GddiHo] Jn A B kele

1)
oy
L
S
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Gaprle)l @Al dRAEIL Fade FAZ FZ AR tegeln o
ANE F AR7Z E F Qo 790l Aol EByx 8Y 71A| H3lESFIE
Az} 849 ¢4 GSIE 247 0535720.0805%2F 0.089+0.016%, testosterone
FTEE 1.0775+0.0569ng/me, 4.8140£0.1433ng/m 22 A% H AR} 94, 10¥
dle dad oA dFEY] DA ZAE FPDAY H&S A,
109 2] GSIgtel &4 Z+zh 2.061720.2176%, 0.089:0.016% 2 thA] A53lH
AA E; 57F 9€9] 0.730£0.0364ng/meell Bl3}ed 0.773+0.0364ng/m 2, A
testosterone ¥ 5 6.3666+0.2415ng/m¢ 2 A58t o8 29712 FAH
7t oAl Astdoh mEM Ax9 BAdFIIE 437 2 A%7102¥~3
), g 2 Ad71(de ~64), H3 € FAINTE ~89), FAV(12¥€ ~1¥)=
e den F Adrie 49 ~592 B gk

..61._






Tyt e FEHe J FEWRHY 2% Y 203,000hac]n o] &
olg-ste} FAAMEE Fo7h $elue} WA FA o FANTE) 0% 43
FozA(o], 1995) =7 @idde=zEs B8 5 F
AAstn Aok 2eiu $Pue WEHF e el e IFEYFEe ox
gadolzt WAl W alo) gatEe) 50%E 1 slEk Yol F, W, &
of, ul719} BAFE FAW oF 90%E AAYF A= ojFo] AFEHA Y
WTOZH °o|F A /fs 3 e A F48 Agose FyHo] 24 &
AE D gtk M Fd YeyE FAL 2R T Yol AYPe 2
2 T UE M2 FHAFY FHS/NE0] AFE AN 8o 75
T BHH g0 Hojd T SaojF g FAUPOE Awste o) FHE
Ao 2ol 83 HES T Aoz e Utk 1996). AAE 47 =
4 A% FojFozA LUtz P4 A o fowNE
B 35S dAoiFo2 Esly) 93 FRAND ALgIIE0] HE o]fo)A A

ZEA7 2 A7l ol dhE Zleg NERA AT

v

){n

12 AR 2 QlFF3te} wA
1. Mz ¥ Yy

D Aolel AWH A%

AR 24 AHQA AR BRT 257 FRYG 2FA HAZ TR
BA1B(Um X 4m X 2m)F FHBE 08108) A&l Folg AW
om wAzAe] AL8E Wo] 33UAA(Table Do) APole 2z =g A
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&3t AT AAe F4E ZAY A 23z Fol 4] AFdE §
A EAI F 2000 £ B 7] @AY AASFFAA AEv|(Zacco platypus),
AEAN R Fol 8 iFAIRE Holz i 28] FET FE Fold|FUA A}
|3Hh AMSE & HHAE 190110CHe T ASE5E g 124 85
At

X 3. @3} zpx|oje] WA AFEFE Foje] Y
Table 3. Sampling date of Coreoperca herzi used in the experiments of

embryonic and larval development

Range of body Number of

Date Locality length(mm) specimen
March 22, 1997 Kyongho river, Sanchung 68~199 19
March 29, 1997 " 75~240 36
April 12, 1997 Dukchun river, Chinju 91 ~258 31
April 26, 1997 " 89~282 23
May 3, 1997 Kyongho river, Sanchung 78~275 52
May 17, 1997 Dukchun river, Chinju 66~251 34
June 14, 1997 Kyongho river, Sanchung 96265 45
June 28, 1997 ] 87~285 26
July 12, 1897  Dukchun river, Chinju 79~261 43
August 16, 1997 " 121 ~295 22

2 A2 A5
AW A 15~20eme] 5 HA} 19959 620) BHAA AL B
o 8eme) AANE BEQYRES 22

3

N de g0z sAFYAT D

€ AA 15~20cme] o4
3] ekl ch AF 20eme o] 144G

x4 Ao



€ 7 RS FZAD 108 A F429 A8 FAE [AHste 7427} 18T, 21
C,24CT=2 249 1000527 200070 4o F& F&3lAth 4 29 ¢
300219 AR (20x30cm)E viEel & AAE ol &AL do] TUSA &
EHEE 25U B8 3FSAE At F2€ 99 20000 F& HA
15cme] Apglo] FRAIA ol Wi HZBE 1520809 AA &) (Nikon,
SMz-10)tell A A= o] vlo]ja2vels d&3Art

4 AFFAAZD 3 10071 A& A% dem Abgoll FFA1711 18T, 21
T,24CE 238 1000 F2 7 324 83 F AFHE T o2 GFujEAy
o] #Z-& AUt FuEAd e FAFe 254 AW % (Nikon, SMZ10)2
2 gFEsiden SAUE dAY SAFHFE 47 ARRF G AT AA oY
A}&9 ol Daphnia sp., rotifer(Brachionus plicatilis), Artermia sp. ¥4 2
FojRulFAIEE TAH R T AAole €SB/ MS 222- Sandoz
(Tricaine methanesulfonate)2 otHAIA 52 2 2 94& B 59719 A

FEo)Fo s 24, vFsed 24 4= 0.0lmm7tA] FA AT

2. 2 1

1) de) Ay
FAF 122 3080 At wivto]l §718 0 (Fig. 11, A), 2212 302 Fol
= Al 18do] doly 24 E 717} H1(Fig. 11, B), 3413 302 ~4A1 kol A
2% Eol Aoyt 44 E7](Fig. 11, C), 5AIF & A E7]7F Eok(Fig. 11, D).
FAF 8AIZE 308 ~9A1el e 16M X717} HBi(Fig. 11, E), 10817 502 %
olE 32ME77F H3(Fig. 11, F), 15412 508 Foll & 44 7]e] 23ch(Fig. 11,
Q).
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29 11 AWARS AA9 G Al

Fig. 11. Egg developmental stages of Coreoperca herzi reared In the
laboratory.
A. Blastodisc stage, 1 hrs. 30 mins. after fertilization; B, 2 cells
stage, 2 hrs. 30 mins.; C. 4 cells stage, 3 hrs. 30 mins.~4 hrs.; D:
8 cells stage, 5 hrs.; E. 16 cells stage, 8 hrs. 30 mins.; F. 32 cells
stage, 10 hrs. 50 mins.; G. Morula stage, 15 hrs. 50 mins.; H. Blastula
stage, 47 hrs.; 1. Gastrula stage( 60 hrs.; J. Embryo formation, 84
hrs.; K. 13~15 myotomes stage, appearance of eye and auditory
vesicles, 100 hrs.; L. Formation of eye lens and heart, 150 hrs.; M.
Melanophores appeared on the embryo, 300~310 hrs.; N. Formation
of nostrils, Embryo just before hatching, 380 hrs. Scale indicate 1mm.
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A% 83t $£AF 47A12ell= ol 7)(Fig. 11, H), 60A1 71 %ol & uj
e &9 13 A=E ol g Julrlel 239 (Fig. 11, D, 84417k%0)
dieol et &bt wiAlz FAHZ) AREE, F7E 2 #8lod g
(Fig. 11, J).

FRZF 1002 A7t g3t F38HA FAPE0, G, o] F 9} 13~
15709 240] A7]x, d& Ao B 44Xy} BEXIHFig. 11, K). 3
T 150A1Ztel e 2L 18~2/02 ZFvsta, ol W=yl Easo] MA¥I}
ZHaglo] Qln, o] AEA HFAH O wES 3tk dF el g Y
ol £27] AlFtstx, MAX7L Frbsty, BaFe] x=eju]r} 3}l Al=pgiot
(Fig. 11, L).

3 300~310A17tFoN = wjAlo] M7} delUD, 9] st A=)
7} £3}817] Alzbgigh. 24 24~2670 ol oh(Fig. 11, M).

4 380A12Fol= HFol A T, mFEo] YA P
Y, A AstA FEAYEA d2g 1 v RE R3] AR
HFig. 11, N). &38%F 392210 ¢t 43 2318 483y

H
ﬂh’

rir
5 A=Y

rr

2) #3l A8 A3
ALS £ 180~200C(HT 190T)0M FHFE 38041 7Heel] Mz o] R3jr}
Alzhs) o] 39241 Zbell e SEHATE EF, 215~220CT(HTF 21.7C)olNA FHZ
288212t gkl §-3}a}r] A)Zbslad, 206417 SR E AL, 225~240C(HF 233
Tl A 3% 24622 skoll F313}7] Al3ste], 267A12te) 25 S35t
3) ¥3o] =2
F& 180~200C(HT 190T), 215~220C(H7F 21.7C), 225~240C(H7F
233C)8 =AM Hng B3l&Ee 259 A5 o) Bioy Bilge
diH oz Fo& zhz} 98%, 89%, 67%E RSkt 53] 225~240T(H7 233
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T)e] F2zPdMe= o
APSGE ] AAbEo] Y. 29 FIE AL AT 2JF M A3

nEojol & AHFE B9 3ES HUF FAAIE RelAnt

4) Aol we

2323 Zole AR 645~7.34mm(BF 6.85mm, n=10)2 Fole MIE
7t &HA ZFAso] glew, mejAajv]d] 8~1074] £7]7} £3}xlo] 9lm,
SA=u|e AX=2u] 77 A2 FEo] §718t9 A 4= FEe &
A AL, & ¢FE AT don, s ¢ GRE Aok H Yo Fo] 9
2 FolA ey, TMLAYE vig Foo), £52 vz SRE, 43 R E,
i RE e SFHd BX3T FaAFAE ASFIo) WA st} ool 5&
doz Fo7ix A nigo] RolAgh RIF 1A HEE A= 2
M2 melE AFAEA 5, F35F 2423 ojdle] B4 AA 7} Hof 5
z9 23%& THFIIL. 2HL 10~11+19~20=29~3174 o] th(Fig. 12, A).

B33 2~34A9 Aol HA 7.00~740mm(E T 7.25mm, n=10)2 FA|=
2in] £7] 9~1170, RA =2 &7] 7T~8/07F A F22 £33y, naA=y
o E7le T+TAR F7ted ¢8e dax F5EAT 7 4A43 §589
o AL EE oM S ZojAR, FFFAAM Frhsiy, neas B
v Zol A AjZo] E¥I} o] AZ7I¥E Daphnia sp.& rotifer$} Artemia sp.
A8 Holz 97] AlFsiy, 2382 11+18~19=29~307 o] c}(Fig. 12, B).

F3E 649 Aole A 794~1010mm(H T 9.00mm, n=100E &
W& F5HHo] £71404712 HojEn, vyt $21, d€el Tt 54
=2u]o] 978 e] JhAlek 11~12709 E717F BA4EH T, R A=gulof] 271¢] 71HA]

ot 8709l &7, mElA=gule] 157019 E717F F3H AW, stEA=ole of

r

¥ shgolth EAATE o Rojr] BEH FFRN 6§ A #HES
S48m, dgel WBA AANA FAUT A9 BRREL 45 2 9=
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2" 12 AWANS AR zlelr] we .

Fig. 12. Larvae developmental stages of Coreoperca herzi reared in the
laboratory.
A: 6.85mm in total length(TL), newly-hatched larva; B: 7.25mm in
TL, 2~3 days after hatching; C: 9.00mm in TL, 6 days after
hatching; D: 12.00mm in TL, 10~ 11ldays after hatching; E: 13.00mm
in TL, 15~16 days after hatching; F: 14.10mm in TL, 20~22 days
after hatching. Scale bars indicate 1.0mm.
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oA Aen, FELS 5 FLEGD 4 dFo) AR Asl@o] I
of u}e} HolE HaART} tl& FASHA AHoldtn], 2HL Wal Bgo 2 Ho
(Fig. 12, C).

H3% 10~11979 Fr71Role AF 11.32~12.30mm(¥F 12.00mm, n=10)
2 vErt 31, FFole A HlEd i FHol ysel oy, g2 A
B F%0l A3t Uk stEA = n]e X S$o2 5~6719 £717} #3531,
SA=gjule 77 1202 F71stn, fA =gl stAle 3R FrtEd
Ao diict HAYG FAA A= goA Jon, S A% FA4E o
3, A7}t FolA Aol wslslo] 2t} 23w 234 sy Azsin
BojEe] don, A =enle ot £83 A gethFig. 12, D).

H3F 15~16YA s = Aole Mol 1250~1390mm(FF 13.00mm, n=10)
2 wix=er} Hgon B3lEr) Algtstd, Murt A3 golAn, e <
b Z2HHo ok A= vl] 8~1070, $A = uld A e 717} 2} 13
N2 F7tete Aol @3tx, mAx=eir]d 15~16708 7171 &= A
O SHAY BYE FFo] REYN mREY 5 viFY 5o W
2ol 83y, v B EEdMe F7Hetok(Fig. 12, E).

BeF 20~229 9 Aoje AAol 13.45~15.30mm(H T 14.10mm, n=10)E
2 o4 Jtsx ZAAAN, AT A9 ZFojAx, FFo|7t EF5 ] Uth
iR =2 vlof) 7}A] 1709t £7] 3~4708} ZhE A= v]d] 10~1270 &717F &
33 FEL B YoM I3 HEO] Y8ty B9 AAL e T4 b
gol 4719 EAqy} Yelugr] ARz, o] Al7lde e RAFY 3 F
5E gusiA T, JDE ol FA ¥ FYAHFig. 12, F).

5 304N Aol BAo] 16.90~19.80mm(FF 1820mm, n=10)Z |
e FASA oAz, SA=guld 13719 7HAl 9 13719 £7], RA=2n)
of 3712} 7tAl¢}k 871 9] £7], 7tEAI =g nld] 14~16719 £7], s A =2]nlqf 1
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Mo} 7HA1¢ 59 271, meE x| =guld 16701 E7]7F BAH BT
gala) 2]oj712 o3t F HAlo] ZMALFI} FolAH BES FAa, of
Helole MATI} A2o] EEITH(Fig. 13, A).

23} 409%F 2 xols AAo] 2210~2550mm(H 7 23.30mm, n=10)2 & &
Zo] 6~8709 712 FH9 wrEo] FAHo AHojd ol Jlen, IHLEE
2ol AAo) A Yx, FEo] A7 ARFHFig. 13, B).

2% 509A49 A5 Ao 2460~27.10mm(BEd 2590mm, n=10)2
2o e, A % FFo] ASA FAF o] Holo] Bol Uz, ofiE e} 9
grrc) ozt &2 Holt) o] Alvle] niFo] mAFE AYs & EA A4
5o} Ack(Fig. 13, C).

233 60dxel A AFo] 2825~30.65mm(F 7 29.30mm, n=10)2 ¢

o v 2 Hog F9 Av)e Aojd vldto ofAe & Hola, Ax
= Ao)7lel wiEte] ¥ Holn, o] A]7]9 AL HHe2E vxT U4
o}7lo] 23teh(Fig. 13, D).

253 1208x 2 AAE AAo] 36.00~40.00mm(F 7 37.50mm, n=10)Z o
REL g1 go2 gAY, oprtv] £7 AR E £ A7 vlkd F
A wrEo] fAEA FAHL, B gFde SF4 st2 27 7~8/47}

i)

o

rlm

aAsA A ek vlso] § Ao fHstA A4 Jeon, MFxe
2 245 A3, opivl FAREF Bollx EEXIH(Fig. 13, E).
3. ¢ &

AR o] e £ dutn K79 FejFol AAsIY AL} obF {FAshG
A 7ol 26~29mmEA FulHo2 AHESH - PR, 1957). G T Ao
UM = FAt F3] gl AFolFe FARIA oY B Fo £330] H
A 21TollA R3lo] o]z A7+e 13Y A= 2 Juldoz 433 AUANA
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a9 13. AALS A9 2oj7] g dhA.

Fig. 13. Larvae and juveniles developmental stages of Coreoperca herzi
reared in the laboratory. A: 18.20mm in TL, 30 days after hatching;
B: 23.30mm TL, 40 days after hatching; C: 2590mm in TL, 50 days
after hatching; D: 29.30mm in TL, 60 days after hatching; E:
37.50mm in TL, 165 days after hatching. Scale bars indicate 1.0mm.
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5, 1993; Jug-Dujakovic and Glamuzina, 1988, Romagosa et al., 1990; Tac-
hihara et al., 1993; Yoshimatsu et al., 1993; &Jil, 1995). Z&8j\} AR o] FA}=
A AA719 GHTAAY S 78 4H0BNS £ F 1227 Zuj7]of
g0l HF F3lol ol2& A7HA] oF 2004130 285 ALE Buse
ztol7} Aded ol Aue a27F AR Fal4L0] 20~23TE B A9
oty ARG 317 QELZ2 AAH=H B AFdME RETF2E
o Fol whet F3hAIZbe] A dEHEH UG

Hslo] A8€ AZHE B4 190CAAM =8F 380~39241%, 21.7TC A
283~296A1%, 23.3C oA 246~267A170] A28 H= ROZ Hol F£Ro] &
FE F3lA|zto] grow, AAIN(SH - BIF, 1957)7F AFE+& 20.0~23.0T
A 195~231A1%%, &7t2] (o] &, 1997)7F 20.0~25.0C ] ARl A] 130~155
AlZte] 285E A vlus] B tha wE Aog ey R"HE1935)9
BioMe B A7olMe A fAH8F 15.0~230Te] A A4 A ellA

gtol olze 7|ZH& WF 2FUE FAHFL o] HAZ dAsn Jon,
o2t F3AZEo]l 2A E5ES BUYY F ARG oA Ao
F2o mE FFo| An], YNt do] I YAl A=
YELS F3ATe] 21, BRE JH FAo) 433 A EH Faste Re=
Uebsoh

G T uiA Aol MARTE 2R A 7)7E A Ao JoiME BEFL 190
ToAlM 3% 300~310 217t oJA=Hl, AAZ7I(5H - HIR, 1957)< 170A) 2o
A ol PR E, B FF Fol FHstd ozt UUTH

B3 AF zlolo] APL A7} 645~7.34mm=Z H(1935)2] 7.30mme} A
o] Wlxgk 7ML, AAZN(AEH - PIE, 1957)9] 5.06~5.80mm, &7}ej(e] &
1997)9] 550~7.10mm ¢} wim3] ®d 2 7], £7}8] Boe gi & Hel &
Atk Ao - AArE 29~31/02 AE(1935)9] 33 ETE HYx, 7

R

l
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AZ1(4FH - BIE, 1957)9] 290 Btk 1~2707F Bt

ZE A=zt SA"EE AlZle ARV REFE 09AU AF 1690~
19.80mme] A AA G, &rtel(o] §, 1997)9 A$e £33 2094
A7 1360~1560mmolA SAEE RAeg Bol thi e aolr} YNt

4. 2 o

A2 AT Hile AMEFL 1921.0CAA #3F 3802108 FE] A3
5o} 392A1zkvte] @€ REAFY Aoje A 645~7.34mm(F T 6.85
mm)E 43 F§o] d8 YX, FALE = HRE, 3F 8 E BRy 7
Zo] ¥t 73F 6dA Aoje HWA B 9.00mm=B G gEE F
FHo| F7)#01712 e, 4 EREL 45 AR FolA Jow, Dap-

o

=
3% 304U AR 1690~19.80mme] AMZ Ane YA&A EolA 3, BE
A=edn] 27)7t G5l Dte] Aol72 olyFTh RBF 50UA Y oS
7ol 2460~27.10mm(BE 25.90mm)Z Fo] Fel, A4 o FEo] A
B Aojdl ol A

A2 AR FRABLI A

1. XMz ¥ gy

) #23 ASEE
zAxlolo] AbSE A% AA F27 AMRIYEE Fuxl, WA £28 18T, 21
T, 24CTE 233 894 F24Z(900cmX60cmXx30cm) 2ZF 320 A
£2 A3tF 100L & AL FEAo e dxE 22} 30070, 60078 A, 900
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NAZ RFo] £E8Fo2A BF 9 AYTE HX3d 27) A%
Fze] B2 3% vt} 433 sty FAUL $x29) uigte] FHHE AAE
2 i A Aol HAIA A A

ZERFALE 93 AR E AR 2mY £8A7A FFRE ALY
o5 %7] 5047+ F4E€ of 50cmZ A3l 15me AMSESFE WO
100,0007) 8} Z7)A0lE WAL, o]FE ImZ £ 3me] A4E o] &3t YTt
3 FE BYE HEo] $o2M ARIEE HA B2AA Yzt

2) Apojo] Hol
2ol e} ®olZ = Daphnia sp., rotifer, brine shrimp(Artemia sp. ¥48) 1%
3 sHite] & FPAIR(ZIFALE, 300pm, 500~700m, 700~1000m)E ©] &3
oo $X] o|AAA = Artemia(INVE Artemia cysts, ¥3F4 250~300um)E
o3ttt 2 4g7E FsiAold AN GS vlwsly]) A8 24 AEF
AA Ztzt ofd 070AE Y FE3 AFE S AAA2 MEHY
FEE AAT A AR AFE A

2. 77 % DF

Kl

1) Zpx]ole) o]

F3E 3do] AU Aole o= = YL F3ty Yt FEo] A3
A €A "t o] i) M&ES 2 Daphnia sp.9} rotiferg #olZ FUL wx
Fol FA] Holg 97| A&3tgo} 40 AYAAM FolstdE dol KT} o
avtgoldnt. B3} 5Uo] AUYAAME Daphnia sp., rotifer ¥ brine shrimp
(Artemia sp. ¥4)& EF3Y Zolz FUcH o5& Hdyoz 4ol
¥ T YUY olRL=E ujFo E uf AR RojELS FHole TEAXE

22EL 2 Be Roz Yehio
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Z7IAB 2 A71Y0lE EF ol8F £ Ay LHulolg ¥R
Edtol 8ol AP ol Af E8iFo dS5Fol: Aol A o
oy ZEHE O FolF Foe FAHFAAG §3} 15¥0] AYEME
brine shrimps} o1& WiFAI8 & EA3tY FAG. o] A3} AFode 4943
© 2 brine shrimp® Hou, 5~6¥°] AAA Hat WidAtas H7]2]%3}
Aok 2y AR S] FolAZlE W gsE AW 2T A A
ALgol 73 gt webA Ao{7]E ol § F-3 0YFFE = Fol& i
FAIE Y Hol2 Fojx FAHrle shHFig. 14) AEEE 20 4 #A4
7171 A wigtAE el Folg oF 50 o)Fel de Aol B} AnEo]
el )

o

2) ARoi7le] A%

3719 golzAoA RIEAAFRE 12047 AFSS AE 1Y HT 10704
A FE3ld F 1200018 5X3 27, F5Fo HF Ao 685mmAY 7
Ae 3 5Yo) A HFAA 825mmz HIAUh F&3F 104 F7)Abo7}
BFAA 12.00mm, 158A7F 13.00mm, 202 A= 14.10mm, 258 A= 16.35
mmZ X ojo] G&uf 7}x 9 T WA wE 4L Yt FEF
30 A= HFAFo] 1820mm, F3F 40YA s BFHY 23.30mm=E &
1 508 A e 2590mmE Lo 2A Aoriige Aol mf¢ Wt ol¢
2o 374 L Fol2AoA K3F 60Y olFole 2 Aol HA fvEiA o]
Folxe Aoz velgtthFig. 14).

3) AFSEEd e AFE

AR BAF Tme 33 EANE F£2F 6000 2Fo] 2093 21£05T
oA AL&EaL o]l F 67¥0] E wWi7tA 3T 2=FUE F M AFFAA AL
£3l9S o Yehd A, AFe ¥ile Table 49 2t 53 ¥ 6Yo] =W
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length(mm)

Total

H

o
1

-

35+ —D—
— R—

30}

25}

20

15

1 1 | 1 I 1 1 I 1 1 1 1
10 20 30 40 50 60 70 80 90 100 110 120
Days after hatching

a3 14. AX 9] AUALgAM Holz g A4

Fig. 14. Food supply and growth of Coreoperca herzi reared in the labor-

atory. B: Brine shrimp; D: Daphnia sp.; F: formula food; R: rotifer.
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dato] &3] FaHAAY dBFFOIHY F3 4AAREH Yol g Ao]Fy)
AlztstRo 421 28N AR Aole £7] 1FYRE obF =Y &%
A RoY 0L FHE tda BeA7] AFEYTE 22 7o) wE A}
Fotd BA=E vay A7 18CHFLAM Ab&el vla] 21T 24T
T2AA AMZEIYE W 4 7%, 10%°139] & 43S JERUC

fu

S
C 9]

o

B 4. AR £ AbSod & A AFo ws)
Table 4. Changes in length and weight of Coreoperca herzi reared in

different temperature

Days from 18£0.5TC 21%£0.57C 24*05T
hatching TL® TW’ TL TW TL TW
1 075 0018 075 0.018 075 0.018
4 084 0.019 084 0019 084 0019
11 120 0.022 120 0.022 1.20  0.022
18 140 0.041 1.40 0041 1.40  0.041
23 1.60 0.080 168 0.075 1.65 0.083
30 1.90 0.090 1.95 0.093 1.95  0.099
37 235 0110 235 0119 225 0115
52 210 0142 251  0.205 271 0242
67 282 0243 3.03 0278 311 0305

* TL, TW means total length(cm) and total weight(g), respectively.
% All the larvae were cultured at 18%0.5C during first 20 days

AMSE R
A% Bd Tmo] FEAF 2ojE £20] 21E05CTE 2HE 329 60070
Y g o] 20U AHSEIA o] F 67U B "R FUdFL £2% 300
600, 90071 A4 Tt Y=2 +E&3 F AS3YE d vephd AF, AF W

-
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gt Table 59 2t F8YEY A% S Fitd YREE Hud A7 =
30Y ¢ TE Aozt A Aoy ARl 50U ol AT WA
Azl & Aolg YeUT F8ExHR ALS 67989 AP AF
ZARIAS o 00/ AE &5 7ol vl 600714, 300 A& 83 3¢
oo} MANBEE 42} 7%, 23%° & 4SS YA

B 5 ARA Uxd AlF) G2 A3 Ao W)
Table 5. Changes in length and weight of Coreoperca herzi reared in

different density

Days from 300 600 900

hatching TL® TW’ TL TW TL TW
1 075 0.018 075 0018 0.75 0018

4 084 0019 084 0.019 084 0019

11 1.20  0.022 120 0.022 120 0.022

18 1.40 0.041 140 0.041 140 0.041

23 1.74  0.089 168 0075 162 0078

30 211 0101 195  0.003 1.81 0.089

37 245 0122 235 0119 214 0118

52 312 0327 251  0.205 247 0195

67 348 0391 303 0278 283 0259

*  TL, TW means total length(cm) and total weight(g), respectively.

*% A]l the larvae were cultured at same density during first 20 days.

5) TERUZFENTH A%
FTROFELE AT AMRZEE AR 2me ¢ AEFRE AMRIA
o z7] 50¥E A4S F S0cmz FAdA 15me AlFE5E Yx
00,0007} 8] Z=7|Zt1 & Bt °lFE ImZ ¥ 3wy AsIEE o] &3Ye

[—y
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g, 298 HE0] do2M ASLEE ¥ 22AAHTY AL 509 ol F st
o8 PR (71-8ALE, 2] -300um, 500~ 700um, 700~ 1000um, EP 1,23 -1.2~
2om)oll SRR E AR 2oje oA 7] wa} AEYAe] 278 24
dA ARSSIAS W Aol BAR e 3 A XALEL olF 2ol
AFM A AN A A2 PF SYHRAY AR £3XE T JPGYS
S UHehREA Al FojAle] R wH-3IE T AMS A RE Holg Fols
Z 3F ool Aozt € i 7tR] ZE A7) AFS R sl M HEs}
Rt @M HolE F dle AT ol Fo] Yolrl GAAA Y& Fo|3
224 AbgZe uigEE 4 FAEA fAsts Aol Fosdd. a2y 4
Ae Hol7t 5 e 34N E Yehilng 28 ¥ Folsjorat gt
THHYL 848 F3d AR AL /AN A £33 F9F Alglo|t},
AHE TREE AR = AT 64en, AF 196g02 AAE0 o] Wy} EREYS
of Asltt. & ATMLARIFE 7R AV 2e 8 o 1whAE B
Fotol ARHOoE HAFFE AT & UAUTh AHS 7Y F Aol A
ALEE HolZ o] &3t 21£05T oA 13/Y7E AR AR 9 AR AFe
Ztzy g 2k & 8R¥E % 8lcm, 21.8g, IMLFE 92cm, 268g, 107M€FE 97
cm, 24.2g, 11703 10.1cm, 25.0g, 127H€ % 13.2cm, 33.1g, 137H¥%E 13.8cm,
497g22 AEsAcd olEd AU E AAMAR A Tl R3E o
ARZA RAS} BInd o oF 60% O 2S¢ F ANk od AFge A
BEATE obd Boh AAH IR AXFAE FPTgd A AN o
Blgte] of FuiAEel mME YF S F2AE A= s AL AFAA st

°I'J

6) AX %o AAY BA
AR FARFAZA AANHAD oAl 2717 Foba A
Wi WrbslolAth AAE o 0] 2712 ARAS © FEHES D= o
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