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BHIEK - &4 E - &FE"
TERTIRT | * BIKEASHE RIFEER

19884 7H B AEER ILEGE ZobvhEel BGEHE () 1R FAKIEA Bk B E
RIS BHL EEAIZIHA gl ST Ae TREEMLE 2AlSkdel

L %5 MHbiFfa<s L 2B&5E 2ol (rotifer) & 7] A28l on, wol& Fojdlx] obgiud
HEE A= ML 58 100%FEC 3, B 3A4&e, 4Rk =ol& Soislr| Aztsiodn] &g

Bt BHL 681 100935k

2. FEFAT Ees 2R, BE, 8 solot 15 wolo Fovt Za AAsialer oF B ol
7} 7b3 2A Frasigdct,

3. IEH, BlEkERS Aol faps < Y-olo] WAk & B %ol (GH) /Hifixe]l (MH) 7} 713 2 il
25 Jeplo] b 301k EEERE= 0,597, AUERERSS 0,636, ML SH%S IF#ER: 0,
010, FUERMERE= 0. 3060]1%1

4, Wb 6H%%e HlERRIES] FAT BHol BFelau, $RES ol Mol HIEL (HHEF A% %
)7k ®lo] vhem, fgol el ek

&

3

A%, Pagrus major& 58, Zelfll &3k, felvete] figh Lifg, BA, FE W shelo]
A ol sAmsh (85, 1977), B o A 2o MEELE W #El e B, =
Fo| ks AP gl Mol ),

BEA A EFE, K, Mol BRERSY o, FAY =7, WEY wEke] H, RES,
REEEN 5o fEol sIxlw 539 MHAEAS el 295+ (May, 1974; Hunter, 1981), B#ARY
L2 SREE P8 Fasle] REERCA SMIERC T BRES Al KRS (FAMINA] fE
AT EERele SRR} RIS oA Qloh(E, 1972).

AE-o| AEEESe] B BIRR T SR WIHIERE EIE, 1969), 2% (h#E%. 1972), 17
fHAe) B8 (IEJF., 1976a, b, 1978, 1984a), {FHEfafAel SER % 4ree] DA (LT, 1978 ; 7
&, 1984b)&°] U=}, WEAIHS FHEEFESA] Aol #lakel & FAEEE  Leurestbes
tenuis(May, 1971), Trachurus symmetricus(Theilacker, 1978), Leiostomus xanthurus(Powell and
Chester, 1985), Gadus morhua, Platichthys flesus(Yin and Blaxter, 1986)5-o th3dl #3%, %,
Fregage) izl glow, AEol disiMde glEkCE A, KR W BTl vixlE BEGEE,
1974 H, 1986)-% 1ot fidskes FAReEM Lol 3k HE+ oich,

A B A AR B3 R FFMES el 19884 TH ATMER 4£EY AE (FHS e
2 PlekEES] AR o AR #bE =Alskdch
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A5, Pagrus major, 17H L8R T 24
M Y AHE

A CEBRS 19884 TH BER FLERD WWME wolvhSol $lAd KRR ) 2R HEESIA 44
SHACH R 408 BAUKIEAN A BK BN S AREsidond, IiE 4565 Kl (15) 3 SEIaETkiE
(0.5% )l 7zt 4g(2F 6,00070), 2g(eF 3,00070)S 4-&-3slaiom, BHLF ehas olFolE Fikt
o7 F 0]’»/\4

RIS KEH A 23,0 -25,3CAT BfBEHES 6.2-6, 7Tppm, HES 1,023-1,024 H4
Aot T KiEE BEREARTSSL el Foisixl gigkom], flkiEE ML 28 ML 3E)
FE 2fEEH rotifers 5-10704l/ml7b Sl =5 i 33|14 Fofsiolct, #lak kgl o] mfE ]
FEMES oo} M7)9lstod ML 3H (18 #l&K), 48 (28 #lak) o SR A 100=te]4 SER
Hatod 10 [ KR &7 F rotifers S35 £HHES zAsldch

fafmol 7L Heojwd Za)o ofq) MRS} EAGEHIEC] 4] ﬁﬁai 157be] s EfER fhtished WREEH
(MS 222)9} o420z vl3A)7l 3, rfsmmsio 2 s 95 A3t AAx8 A (Fig, 1),

TL :{
“ BL | |

- 3ooF
L — YL—

, PAL ¥

Fig. 1. Dimensions of the larval red sea bream: ED, eye diameter; HL, head length; PAL, preanal
length; YL, yolk length: YW, yolk width; OD, oil globule diameter; GH, gut height; MH;
myotome height ; BL, body length; TL, total length.

¥ xR

1. HEfHESL MAGHIRS] A

MfEE} HAEHIE ] Bk 6H-3ke] AfdEMbs Fig, 20 JepbHgd
a7loll A Bazule} Fhol Wit 4AREVIR = fEgEe] 7t 83%, 82%% ®ldldot, 6% L
S5H# WMEFEE 80%°1AHS FRIg wbid, EHSEFES 100% skt
—5€ W glaigol Hol Fgol W A {FARe] EHE RS Lot B7] flsle] 18 #lek (L
3H#), 28 flEk L 48%) 3ol HFog 9o]F Foi EREIME K& $5t7F Lot #b
6H1%ol 100% 3Tk,
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Fig. 2. Survival curves for unfed and fed larvae after hatching.

2, Bl e & W Rk

flEREre] ten) WMLE 7] $dle 2R (TL), ##E (BL), MR (PAL), ERE(ED), ##n
Eo] (MH) ¥ Bl &l (GH)o #{bg =13t A7 Fig. 3,40 Wbl vis} 2},
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¥ib 17 2RSS F49 2. Tmm (o3} HEFh) e, 184 2.96mm, 2H# 3. 0lmmE BE
s, MEFET BHb 3847 »E mES vEblo] $HL 5B 3. 14mmot =i, b ol
§ Foldtal gud EEES 2R 2H#TH 4BH7A A9 EEsA wsker] 5H#%E 2.80
mmz Fof £}, RS 2R A vl AYS JepiicH(Fig, 3).

AR (PAT)- $#L B 1. 18mmE ALFYe] Fof sict of7t d&ell #A)3ka gl3lor,
HiEEA A = gRTol wel PR 234 715k, SesEEClAE MLt A9 et #
1t 5Hi%elE 1, 08mmz. &g Folev 232 et Wl (Fig. 3)

1.57

1.3

1.1
10

34 {
----- unfed

3.2

LENGTH (mm)

30

28

L L ]

2 3 4 5

o

DAYS AFTER HATCHING

Fig. 3. Changes in metric characters of unfed, compared with fed larvae of red seabream; Vertical bars
indicate 95% confidence limits; TL, total length; BL, boby length; PAL, preanal length.
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Frfiizel (MH) = ##HES 7% BHL 2075 e A% REs) 587%0l: 0, 23mmelon,
RS 7 #HML 3E#TEE 0.16mm A52 $x =9k lBEo] (GH): LEEE %HMBZ
EH%:-HE% 43 Bistel 3A#%E 0. 12mm, S5E#E 0.23mm3Ach, —Lelv} EGEHES 48 A7
= ST 2§ hdsied 8L 5H% 0. 05mmith, RS (ED)S BHE Bi% 0. 27mmeA i o3
HefHEE 571 EAiRlE S ot Zhashe ek dod BHL SHigE BEFET 0, 28mm, EFGEE
B~} 0, 2lmm$lit} (Fig, 4),

R Aol (YL) = $Hb 1% 45 0. 16mmelet 1A %0l 0, 17mm3_ w48 Frasiodct, KeE
[Bo] 2% Mk 3H% REol 7o F49S B 4 Jon EAtEES 7S BL 407z 7o T4
Ak, IRER (YW) & ##L &% 0. 38mmz e 48] 7h450d gegg}imt Wikt 3HRlO), dEasE
By Bt 48kl A2l 100% Wukskich (Fig, 5).

0.3r1 —— fed

E
£ 0.2
X
b=
(@]
4
i
-
-
5
5 0.1
-

0 A 1 1 1 )
1 2 3 4 5

DAYS AFTER HATCHING

Fig. 4. Changes in metric characters of unfed, compared with fed larvae of red sea bream; Vertical bars
indicate 95% confidence limits; ED, eye diameter ; MH, myotome height ; GH, gut height.
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DAYS AFTER HATCHING

Fig. 5. Changes in metric characters of unfed, compared with fed larvae of red sea bream ; Vertical bars
indicate 95% confidence limits; YL, volk length; YW, yolk width; OD, oil globule diameter.

ol & 7t £9lo] B Aols wladle] {ffe] #R KES T3] flsted IBEol/Hixel
(GH/MH), #fiize] /t& (MH/BL) % Bol /iR (GH/BL) 9 #4bE =Akgh A7k Fig, 60l
veRoder, 2t RleE gUEEE 2 BMEE Rkl A2 Bl /BhEEelot Bl /MRl BE
ol /S BHL Eik 0.021, Wb 3H#ol iSRS MIGATIEE 27 0,038, 0.035% & zto]7t
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Fig. 6. Ratios of metric characters at hatching and feeding stage of unfed, compared with fed larvae of
red sea bream: BL, Body length GH, gut height; MH, myotome height; solid line, fed group;
dashed line, unfed group; vertical bars indicate 95% confidence limits.

o} 03 REEES} BhE 2712 UEhd O GRS 232 thasied BHL SHgel: A7 o0,
068, 0,018% 2 Aol vhehiisich, el MAVEel s /4 2 BIL BS vekAEr] BHE 5B
ol = HIE 1,010, SETEL 0. 3062 RETET MREFE w13t oF 3 stel S
o},

3. flleERe] S0 RE 4L

#HL migel Fas Actah SEES JbA3 glon] BEES flzslel Are flel oidtd AHE
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g

odeh, oF 1285ffie] Al Fo] FE] Alatele AwE] FaE IRES SIFele oA =eie|s}
wekgich (Fig, 7, A). $Hb 3B1% Bpol ol7] Alatsle mio] & Fofdl HEgE A= 1742 B
of Wolz} shel=|qich, L 4H#% HafFES] A (2R 2.99mm)= HHES A (2K 3.29
mm) 2} v|d of Blo] wH3} FHEE wlx fFo] 7ol eS8 & 4 UsieH(Fig. 7, Bl, B2).

Bp(k SE% MWaAFES] (FAT o2 KM sletiZold w2 E olefZslo] vE2] gleel ofulo]
TFE shEel ofel ZEERet HIESD #hor (L$RFel E5-1) o] wEsh = Be o 7keolA 3l
ct.

Fig. 7. Morphological charecters of the fed and unfed larvae of red sea bream: A, 1/2 days after
hatching, 2.70 mmTL ; Bl, 4daysafter hatching unfedlarva,2.99mmTL; B2, 4 daysafter hatching,
fed larva, 3.39 mmTL; C, 5 days after hatching, moribund larva, 2.80 mmTL.
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Z £

WEAS] FAT N A7 E32E TS AR, o] MY £fFEe ki, Hols9
REERe} o] 27|, e B 18 A7} iRl ol e MHEER ol 24 29 =
ohi o#A 9leh(May, 1974; Hunter, 1981), Z<Zoll 35, W%, So 59 gk ffEe] EH4E
Sl e 4% o BRES shelsty] $ste] o5 AXES] WIS EXfElA KB BLE do
71 Bt (critical period) & BRE-E §rsla AMERER-E ol& A3 shr] AlAtsl BEifisl e
o2 mAS WA se ZAql M Eifioln] (May, 1971 B, 1972), HolE =7 Xzlshs
Hie] 1A B KT THMTAS e & S v ¥ab ohlel 1 39| FRols & o
S ol Aeg odwiA ot (Roger and Westin, 1981),

AE AT B 2B BIES A9 F313E o Hol & wy] Alatsigion] ool AgeEsL 87
%2 Eokedl Hols Foslx] ¥l BERE ML 481% AfEEe] 80% Aot HlEkE Uv|ghol
5H# 100% 3ECsct, & AA7|7F 4SS [mlik FIREtES otol®y| $dste] ¥t 3B (1Y fL
), 48#% (2% #lEk) =olE Foidlad EERES 1FAE 681 100% yEcoshoas, kil 23, 0-
25, 3CollA A5 177 =A<l #lEk KHE =, PNR(poin-of-no returnjell o] 2% Byifiv Hibi
2-3HAtololl Exjgicty & 4 At AE oA5AH % Hdong o BWE Kol weld AS
Aoll EIpsted fFfEA7t 2 Gadus morhua (NT-7)v} Platichthys flesus (7F=cte]l % | Yin and
Blaxter, 1986)cl ®l3lod #lgRs PNRell o2+ Bz} wiew ook glakikiErr 5w 385 o)y
+ Aog Jelset

B AT gkl e e A7k fEebo) th2e (May, 1971; Theilacker, 1978 ; McGurk,
1984 ; Bagarinao, 1986), Coregonus lararetus(Dabrowski et al., 1986)2] @t 7o) 2-3 3%
obe} glEkigel = Hold Homd HAAQ RES St B AU}, ® £3Ee] {FfE PNRo| oln] x
v AT e s 4 7|7 FlEsikEEl A & o] 71Hesle g (Bagarinao, 1986) 8K HkHEo|
A RET BiEE dldeR a5 A BiFES olsty ol 7MY BFRESE 18 sl
of ghrt,

AES Fo BHF 2R, #8E, B, #Ewel, Bxoldld =olE =l fHpsel gl EfE7lol
Z Abol & ¥okor, FhfimelE AlQdshyd ML 4,584 SKERES] & 7 3
S ehielct, giakAlel olzigt 7ha striped bass {FfalAE B 4 ,
2] 2 fFEoE S Heted B9 MRS AelshdA AdA JI7ES Arr] wifez otedd gl
(Rogers and Westin, 1981), '

AE AR & 72 8 BE 2ARE A9, HelE: w2 bE e} glakikieel EREiel A
FEgE AolE debd e BEol/fBEA BEeol/HEiEel2 G morhuayt P. flesus(Yin and
Blaxter, 1986)2] 74-%-2 &43I3cl, ol& HlEksF Mol S x| 23t FEEY Mol F43 Fof &4
7] Wit o g AJ7tEie] o|opike w|go| #MLR v]FojXol HikolA MA G HE FAY EFSFTE
fizolet gEiEels SAE Fo2H Fxto] slsdle]el Azt

FAERS) BE FE, £7E 2 Yold 7| Azatsh= M SRS, 53] Kiflol T 283 v
2. 9lowd (Rogers, 1976; Seikai et al, 1986), 1 $lol| 5 EEsriEs, ol Zo| FEKol 23]
S W 9l 1elnE HIRREECI A2 BFIREES slelsln viobr) AUERIEAEE S critical
periodE Tw3l7] 918 PNRel i #FEE oleld IRMER} ) BRS Z3tste] 7AEE|olA
of 3}7lc},
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Morphological changes during starvation of larvae
of red sea bream, Pagrus major

Jung-Goo Myoung, Jong-Man kim, and Yong Uk Kim*
Korea Ocean Research and Development Institute
Ansan, Kyonggi-do, 425-600, Korea
* Department of Marine Biology, National Fisheries University
of Pusan, Nam~gu, Pusan, 608-737, Korea

The influence of starvation on morphological change of the red sea bream larvae was
examined at Song-ji fish hatchery, Tongyong-Gun, Kyongnam Provice in July 1988.

The results obtained are as follows: »

1) The larvae of red sea bream began to feed on rotifers in 2 days after hatching. In case of
non-feeding, all of the larvae died in 5 days after hatching and the larvae which feeding delayed
1 and 2 days from normal first feeding schedule also died 100% in 6 days after hatching.

2) With the exhaustion of the yolk, the total length, body length, myotome height and gut
height of unfed larvae decreased.

3) The ratio of height to myotome height in unfed larvae has declined most rapidly compare
to other demensions while starving. At 5 days after hatching, the ratios of these of starving
larvae and fed larvae were 0.306 and 0.010, respectively.

4) The morphology of starving larvae at 6 days after hatching are characterized as sharpened
jaw, projected edge of lower part of clavicle and slender gut.
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