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&
A ¥ Liza haematocheila (Temminck et
Schlegel) ¥ A X ¥ H Perciformes X 7 8 H Mugi-
loidei ¥ 7% Mugilidae A ¥ & Liza 2R3 5 &
BT, BASER Im GELAMUILLO B, #&
FEED, PEIGHREOBEO P EEERBOGEE
WA LTS, EBDO KR Mugil cephalus
X2 AV KT Liza affinis & FRIC A EITKE
DIEE, BERLEBPOTFT M)A KT HH, KI
DI CkEzEFERTHY, EICYOE, B,
EEWNE, HRER EORE THKDE ) OEVEER
CAEG (BEM, 1979 ; FEF - #ERE, 1984 ; % & - HF,
1984). AUHOFBEC BV TIE, BRIETIATH
255 A LM TERL, BRATEOEEFLE
BhrHgEsh TS (R, 1979; Hik, 1980).
KT HPREIZER DI LA FFIIERKRE VDR
TEY, EHHETLEELSEHIIPT TIHRIRE
LB ciEg s h, KEEFIERATHKRINS.
L LA BIEBEIRA LT, FICREE
ROBIHBELVEVDRTWS, ThbbAEILE
WD EOLEEFE L TWDHEVR 5.
—RICABEOBEAREICRL T, ZONRETS
AEOMHETERICE T M REVETLEL R
b, (FHAOREICE) HE, £8H5VIAEEES
CBITAELOFERTMAZ L L LIS, BERERD
REEZ EREICICIBL: D, REAOHBREIIET S

* AR BFERHEAEEBETEE, No. 211

i

LREETHL, KEOMPETCHEL T, B
(1972), #H (1979), Yoshimatsu et al., (1992)
DWEENDH L, BETTOL IHFHRADESRE
BOREORT 2 FHMICHE LPldz v, AFTIE
ATRE L7 X 5 FHADEEOHESE L&EOMH
BEOKT & EFER T Fv CREMLICKRETT 5 £ 361
M LT CRERFMICBERET AL bH D LIX
LiSiFHAEE LOREEBVTVEEATYERT (K
F, 1988 ; Yoshimatsu et al., 1993) L DHED
HbETT-7.

FBEESTHIIHo T, FROmELSION
B R HIGE L W PV TN KR BT B K E
EBFEEALE Skl TR RPRCERICHE
BHCI O ERFIRE - FEOERIEATRES
NEEERT L.

HEB L OHE

FHADEE

HHEBEORRBAAHEONTEBN» LG A T
ik, BRICREBLZIKIHER) I —FK1 A
FARKIZ, ¥ 3~ 4G KEOBRETELEE
%4T-7- (Yoshimatsu et al., 1992). &FI O H
ik, B+ >~/ 7007 ¥ A Nannochloropsts
sp. REEANL LB BREQREICEML TIkX
RETHETL (FH5, 1995), L4 BHEI D
BOMHEKTHEBLE., TORITRHRAOEREIIH ST
AR AW S €, BRIk EE 1 H 3 EEkE
Blohbi oL, 4, BHEEYA A7+ %
FAELTKEOERREERL, ZORRKICETEA
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HOBRI o, SHEMRLLTE, 7/ 00
TYATEELZZVWHY®Z SEOWET A Bra-
chionus rotundiformis, WELEOVEEET
& % n-3HUFA %3#ft (Watanabe et al., 1983)

L7277 X7 Artemia sp. D/ —7Y) I AN,

BLUTROFHABRESER LAV, RAVUKRS
(BEESNEBEORARAL VALREHE) 0FFD
BBt btBD XA F¥OHEICE L7z (Yoshimatsu
et al., 1993).
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Fig. 1. Parts of scale measured in this
study.
La, length of anterior part of
scale; Lp, length of posterior
part of scale.
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Fig. 2. Change in the survival rate and
mean total length of Liza haema-
tocheila during the first 78 days
of the rearing experiment.
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FERGL VREABITRTEICH—HBE, 21l
FIZITIIHA B X2 MS-222CTRREE L 72202 D B AR
OV TEREOUELITY, b TIHHEEENEH
B2 RESEME T TITo 2. FHRAOHEDH E 15
LHABEIV3EBEDIIIZTERN (FHRIE) I
Kitajima et al., (1993) O HEICHE L TIT- 72,
BAZ 5~10%FH#A+A V<) Y isRCEEL, %
HE L SORBOBBICH L. BBLUSORED
#R£IC13 KOH TEBIL LB TUHF Y Ly FTE
FRami L o RaERE By, LECE L TRER
DRV EEERS BV $ROJE I
PRETFTL) SHOBLIIERY, FUEY UHAL

1 TUT— P ERERLT Fig, 1IOR L7286

DWTERBEMET CTITo 4. ARICBITLERDR
L, BEBMMBICERINZDDOLIHITRTHRLT
) EEEANSBONLETH ) BEOWIE LT
T, IR ERFOHESIL, 1 k%
MBI = — W34 TR AP LRy 7))
7 EBHOBRANE L URRNREREE» OHE
L7z

FHADORE
FAEHETICBIT B A F YV FRAORE & ERED
#BE Fig. 2108 L7z BEB2EHN 3 mm OFA
ZH80HMDOAET T4 om BIBOBER A XIZELL
(B KIRL6.1~27.7C). SEMHOLKHM AR

1.020F

.
\
N
s,
\
Ay
kY
N
1.030
,
kY
\
\
\,

Specific gravity

llmo L 1 L
0 10 20 30
Yotal length (wm}

Fig. 3. Ontogenetic change in the specific
gravity of Liza haematocheila
larvae.

" Vertical lines indicate the range
of SD (n=10).
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DEFSBEEINID, FORDOERIZE0%HERL L
BIORELTEY, JOREKETCORKRNEERE
13#50% Tdh o 7o, FFEIIEE W2 Th VO THH
FAEHLED 0L ICEBRENHBNEELTEY,
FERECHBIET LI LRy, KEHHEOH
EEREOEMAPLERVEVICHBRCOT, HEHH
BRI LU HbUTHEEOAKBREENESLAET
HHrEVLD,
XFFOLELRELE L OMEE Fig. 3IIRL
7. REORELBEGEL-HE 4 OFRADOTYLER
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Fig. 4. Change in number of soft rays in
Liza haematocheila.
Open circle, segmented rays ; sold
circle, unsegmented rays; cross,
branched rays.

1.021TH -7, TOHFALS HBIC—HMICKER
1,051z kA2 2%, BERH (Bte HBEIZHE) O
BRI TR L, 1.0224051.02308% L F L 7
o EDRIIEEL. FLTEEBmm ¥ B2 5
H, TabbRABITORTORBULEIRMAL,
£E30mm ik 5 R/EK (JbE#1.024~1.025) &
) h ) KERLOGHHZDETEURET L EEH
BoNr:. REVHORETIEREAL ) RPEL,
HBBITHRENRK L ) E L 25 I ORKLEDORILE,
B S BFEHNOEBHEIHIE LTS LD

Fig. 5. Schematic illustration of the mor-
phological development of fins in
Liza haematocheila.
Bars indicate lmm. A, 3.20mm
TL: B, 3.79mm TL; C, 6.64mm
TL; D, 10.lmm TL; E, 25.9mm
TL.
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Y #2545, Kitajima et al., (1993) i, < # 4
Pagrus major FHEEDREF IS AL EOEL
WZOWTHEET TCORE 21TV, FROEK - HEAB
it TRIRILEDA L, F2nLRTORIC
Ron/-HBEOHELLOHET 2225, A
BILEOBEARIKRTOFRADSRE S L BIRD
BALEFHEICEDo TWALELS. XA FVDBEE
KBV THL2ENMImm #BA 525X VEL D,
ZOBEKBHFEE L VEB~NEELTE2008ED 5N
%75 (Yoshimatsu et al., 1992) ZDEKEDOE
(LR ELRENEL L IZIZHBII R LTBY, F
MAOERWELE, BEND L VIERBNELED

BfREE259 2 TRERKFEVCHRE VLS,
BOWK & HE

AT OBRINED BEORDEH, FHB I UM
REMOEILE Fig. 4\ RL:. FHEAOEES X
UE#BIX, KRIME-> T Fig. 5IRT EHIZFOR
REELSETO LD, BEIBEHIIRELHO D
DA ARBTEN O D (Fig. 5) O,
5THh5., AEOMHBEIZE) BEOREEIIO>VT
i3, Fukuhara (1992) » 8 A IZOWTHEMZ
BEEfToTWh., AT FIBIT 5 BBEOREOHET
HINbORBLERNIIREZRLZL, 2RI0K
mm FTIZTNTOHETHEIITET L, *Eic

Fig. 6. Sequence of the development in squamation of Liza haematocheila.
A, 10.5mm TL; B, 10.bmm TL; C, 11.lmm TL; D, 11.6mm TL; E,
12.1mm TL; F, 12.2mm TL; G, 13.6mm TL; H, 14.8mm TL; I, 15.5
mm TL; J, 16.9mm TL.
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BVWTRIBEIFEHEFERALCLT, £LTAXED
BAISEII % D BRTABOETHFRD L.
FREOET LT ALEIN~40mm L EoEEE,
PIEBTZEERIC O LB T T ABIEL TE Y
(A8AR, 1972) IR EANEHICHA L DOER 2V
EWwi s, v A0%E (]BE, 1976), &EEIZBT
B0 L AREOETRENFIIIZFAL OHA, #
A LERNOBITHIHIELTBY, FMhnE<
ORETHRBOHRFEBL CRONS (FHD,
1991 ; Fukuhara, 1992). X+ ¥ OHLITBNWTH
BOTRL & REBRBOBIT L OMICIZERICH VT
BHEENREON, BEOSELTROTT IR T
NENTFED LREA DB L U D O FANOBITHIC
IS LTz,

1 " 1 1 1 n 1 1 1 L 1 i 1 1 ]
20 25 30 35 40 45 50
Total length (mm)

10 15

Fig. 7. Relationship between total length
and the diameter of scale.
Open circle, Liza haematocheila ;
solid circle, Liza affinis.
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Fig. 9. Relationship between total length
and the ridge number of scale.
Open circle, Liza haematocheila ;
solid circle, Liza affinis.
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KIBEOBREE FOREIIOWTENS., A4HO
B L BESROIROMT % Fig. 6 R L. AR
B L FEE0mm THHEH AR BT D
h, FORGAICFOBRBFRIFICIKL, Liiog
HOSHOET BIZIZIZNIET 52E14~1omm T
EH AR CAEORIZEEFRICEDRL. KBS E
| CLIEOBE (SD) &&K (TL) L oMkE A
F ¥RV ESDEZIZOWT Fig. TR LA
EBELHIZIZERICERL, AT FORBRITRDOEE
NE 33 (WA

SD=0.027TL %% (r=0.988)
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Fig. 8. Relationship between total length
and the groove number of scale.
Open circle, Liza haematocheila;
solid circle, Liza affinis.
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Fig. 10. Changes in the ratio of the pos-
terior part (Lp) against the an-
terior part (La) of scale. Open
circle, Liza haematocheila ; solid
circle, Liza affinis.
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BfEx Fig. 812, ¥R LEEZNLOBEY
Fig. 91T L7z, BOBEASLERZAOREIIE-
TEOHEEISEL GEEHT) 25 (Uh#, 1958),
AFFOHE, E£EH4mm FTRELBRAVE
b3, 20¥iz5~8DHEATH-7 (Fig. 8).
FRICER VRS OBE S REIIE ) BEREOE I
REVH 2BV TEDONT, ZOZ L AFFBIC
EBLABHTH LRSI E L OND, BERIZ
BEOHE L, REIE->TEOKEHEL (Fig.
9), *Fr¥oeREEEHE (RN) OBRIGAKXT
KT LN TE,
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Fig. 11. Change in the number of soft

rays of Liza affinis.
Open circle, segmented rays;
solid circle, unsegmented rays;
cross, branched rays.

RN=0.753TL *%" (r=0.980)

AFFELATVRTIIBTLBORRE BBOL E
SEOMMFE Fig, 101R L7z, &H (1965) & A
FHIEBROET T, HEES, S HABIIELT 58
BIIHIG L CBORNE (La) & (Lp) OHE
LLCRITAR AL, 702 QBB AR AATEA
BWE 72T RAKIBIC A > TRE R 10 2 BTG LT
WA I EREAROMBLEOTRER (1%, 1950)
E—HTHILERELTWD, XFFTHRIOY
&L Rtk £&K25~30mm Rifk%5EIC Lp/La it%
SR oh, i) K7 EREICEOTREE (&7,
1972) L o—FErBH LN,

X TRT LD

YA VKRTOREORRIIE) KoH, FEHBLD
AEBEBOELE Fig. 11ITRLA. Ay 0
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Fig. 12. Relationship between total leng-

th and the length of pectoral and
ventral fins.

Open circle, Liza haematocheila;
solid circle, Liza affinis.
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ORETHEOLR, TRLIZBLTHEAT Y EDOHT
ETHROLEOELIFEALRON o7, £/,
HABITHRICEB T A3 (WeE, FEEE) OREIZLM
HETOHOKELEIZRD SN -7 (Fig. 12).
AFFELAYRIIIEE L& ) IFRABIIC BT
DENEMAYELL TH Y, MBI L 5385
HEL shTwad (KT, 1988), (FEHIZBIT LM
EBOERE LTI, BEKRKROBOEBOHENIZET
SN LHEIFEHRTT TR RZA (Yoshimatsu et
al., 1992, 1993), AT 2 HREZ A& SIL 3R
EITOLEIAHLITIE D o7, SEROBEHR
Ik nl, BOTES L UREILB W TIEMER TR
ELEFRONWRDo72h, BOTBKICHE L Tam#E
WETOMENBED ONIZ, EATET OFESEDIR
L BIROLAOETF IR, FEAL AT T EDOEIR
Vs, MABTHROBE (SD, Fig. 1) BLURE
B (RN, Fig. 9) L&F (TL) L OBFRIZEAL
Tit, MBOMTHBRENREDO LN (t-test, p<
0.01), ¥4bbtRATEIOHMFEREIIH L THBE
HEOKEL, FRBRBHY AT IR TE S
7. L AVERIOMBEOEEIINT A BERRIIKRO
IIwEksh, oA FFOBALHEBIC Lp/Latt
124 £ FE20mm 82 AEICESR Sz (Fig.
10).

SD=0.040TL™*** (r=0.992)
RN=1.314TL** (r=0.985)

Larval stage
—
=

Juvenile stage
i

40

Young stage
i

50
Total length (mm)

Mouth-opening
Formation of gas bladder

A F L OMEREFR & DRIR

AR LIVEBEONTMALBEOHER R
(Yoshimatsu et al., 1992) #%Z2C, HETILB
o AFFOMPEFERY Fig. B2, &
E3mmBETE/LZAFFVEEENI2~14mm
THIEOBEHISERILL, T -AESO BB R
B 5z, T ORBNEIEER I IETEE O
HEEOKENHET Y (B, 1972), FAGEHEO
HAREIC bW 2POKREREIB bR ZL
TINSLOEALE IZIZAA L TRELESERL, #A
HAMATOEKBIZOEELEVRONL. Zh
5 OTEER - ARE - EEREET T, SO
BHREICBOTHANOBITOREL SNEHRRTH
% (Hrf, 1971 ; Kendall et al., 1984 ; Fukuhara,
1992).

MR EEEORE Y A2 AT, BAEE
DR OSEH LA D S Z U BRI~ OBAT
OIEL B LSNTWA, LE (1950) FKRTIIB
WTHRABOBROSERICE 2 F L < L TEEIBA
A4 TOMPMEIENT A EEBEL TS, AT
yots, MEEORAEOBRIZ £ RE0mm BE
TERETHEHMESNTEY (8FF, 1972), ZOE
HCATE L OB E ORI B 2 b L HITKE
HOMBTREIC DV DD DOKRE REANHANL
(Yoshimatsu et al., 1992). AFHETL2KE3I0mm
BENEIAKLEOTILIIEEL, FHBOFTHIT
T3 EHICBHIZDREREDBIL L HE

Completion of oil globule absorption
Beginning of notochord flexion

Hatching
0 Initial-feeding, completion of yolk-absorption
L Change in relative growth
Change of swimming stratum
20 Beginning of squamation
L 20 Change in specific gravity of fish body
Change in relative growth

Gizzard formation, differentiation of pyloric caeca

Full complement of fin rays
Completion of fin-segmentation

Change in specific gravity of fish body
Change of scale character

Completion of fin-branching

Formation of adult-type digestive system
Formation of third anal spine

Change in relative growth

Fig. 13. Sequence of the early development of
reared Liza haematocheila.
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L7z, T4bb, AHIZBWCR#EAD O RORBEE
BTHLERNDOBITIE, BRTHI/ELALI IR
2D 2R0mm MiEFEIIRILEEIONS.
BAY, A, fFaiSosFietosihiz, B,
BEER L FEICEUWTWS (Fukuhara, 1992).
AT EDHFEFIIBNTEE L OBENELIE£EL
mm BB & UB0mm #EICEF L TREETWA
IHLEMEE QEL DOEBEND L ViZEENELE
HE o T, T2 bbRBOMPRE X, Hh
(1991) DM 5 “BHEREIZBIT DA ERIET
DFEEDOHEBBFIOVEDTHBEVL S,

7 #

ANTIRE L7z X F S HEADORE & S5 B L U8
DMAFELZTVFY YLy Flc L avalER% b &
CHRET L7z,

BLRF2ER 3mm OFMIZHS0HHnEE T4
cm HifROMEE 4 XIEL 72 (MEKIR16.1~27.7
T). 20O, ABENPICERED2BRPBEI N
B, R EREIIN0% THorz. TAKLE
IR DB L UEAMA~OBITIINIG T BEICRE <
L7,

ZE10¥ mm £ TIZTRTOEETHEHAITIZRT
L, BBV EHEREALLLT, #LTR
NEOBEIIFE DR Y BRTHROETHED S
7z, MESRIB L Z2RE10mm THEPEHEM b
HRICB bR, £O%E A CBIRERIRICIAL .
FLTEEOGHOZE T IS T 5£8E14~15
mm CTHEBZBREOIZIZEES B I BEbN. &
A E LN TURBROBE (SD) 48 (TL)
EOBRITROBIZR S I,

SD=0.027TL™*%* (r=0.988)

£RM45mm F TEEOFELEBIHK Y BT,
FORIZE ~8THo7:. BORESKIBREDRE
LR, BRIE-T2OBEHEL, @REEBERK
(RN) ofthizrATRE A, T £R25~30
mm B ERICEHEIC D RE LR S .

RN=0.753TL*%" (r=0.980)
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Yoshimatsu, T., S.Matsui, and C. Kitajima EER AR R FHEXR - HHEE - LB D

1993 Early development of laboratory- 1995 A F FHAOVERBRER : SEE~D
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Gakkaishi, 59 : 765-776 61 : 912-918

Summary

Early developments of fins and scales in laboratory-reared redlip mullet Liza
haematocheila was studied using specimens stained with alizarin red. Larvae and juve-
niles were reared for about eighty days (ca. 3mm-4cm TL) by feeding with rotifers
cultured with Nannochloropsis sp., Artemia nauplii and commercial artificial diets.
The rearing was carried out in 1kl polycarbonate tanks at the water temperature rang-
ing 16.1-27.7C.

The segmentation of soft rays in each fin occurred during the transitional period from
larval to juvenile stage. The branching of paired fins was almost simultaneous with the
segmentation of soft rays, but that of unpaired fins took place afterwards. The
squamation began at about 10mm TL, along the mid-lateral line of the back of the
trunk. The fish body covered with scales except for the portion of head by 14-15 mm TL
that almost corresponded to the completion of fin segmentations. The relationship be-
tween the scale diameter (SD) and the total length (TL) was described as follows:

SD=0.027TL*% (r=0.988)

The number of grooves in scale reached almost a constant (5-8) by the size of 45 mm
TL. The number of ridges in scale increased with growth just like that of the scale di-
ameter. The relationship between the ridge number of the scale (RN) and the total
length (TL) was described as follows:

RN=0.753TL 3% (+r=0.980)

Also there appeared a big change in scale shape when fish reached at the size of 25-30
mm TL, that correspondent to the transitional period to young.




