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Morphological development and growth of the larvae, juveniles
and young fish of Epinephelus akaara

WANG Han-sheng, FANG Qiong-shan, ZHENG Le-yun
( The Mariadture Peparoment of the Fujien Fisheries Reseurch Instituse, Xiamen 361012, China)

Abstract : The newly hatching larvae, juveniles, yomng fish of Epinephelus akaara were sampled every 3-Sdays along
with growth of the fish to trance and observe the characteristics and growth. The newly hatching larvae were 1.35-
1.45 mm in T.L. and might be the smallest one of the newly hatching lasvae of the marine fish which artificial
propagation had been carried out. The most characteristic feature of the fish (and all species belonging te the genus
Epinephelus) was extraordinary proiongation of dorsal second and ventral spines appearing when the larvae were 7-8
days old and about 4-5mm inT.L. The ratio of these spines to T.L. attain its maximum (aeut 0.5) when the fish
were 16-18days old and 11mm in T.L. Thereafter the ratio decreased along with growth of fish and elongation of
other spines till the dorsal secend and ventral spines were shorter than other spines and this was the important
symbel moaned metamorphosis was completed. The earliest completing of metamerphesis occurred when the fish were
about 35 days old and more than 30mm in T.L., but when the fish were 45days old, individuals less than 24mm m
T.L. could complete metamerphosis. The individuals showed remarkable divergences in grewth even under the same
rearing condition and there were the later stage the more remarkable divergences. Under the condition of 25C-29C
in water temperature the fish whose showed rapidest growth allained 2. Smm, 2.9mm, S.1mm, 9.2mm, 15.7mm,
25.8mm, 28.2mm, 35.5mm, 41.2mm, 70.4mm, 83.5mm in T.L. in 3, 5, 10, 15, 20, 25, 30, 40, 54, 68
days respectively.
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BN SR T R 5 5 54 ( Epinephlus akeara) IR I WRAEE R LS, FBEEHITT
FEARAMATEBMFR S KPS CRETRASARAFRANSPLRE, ¥ d.3d.
15d .25 ~ 26d.364 ,45d FIM-HESh B BT B 1E T — 264k, BT FRE MR A F RN KR F KR
TESEERE , DEM% SIIRIE T 6d.10d.17d .25d 324 B IF A MBS W R A R . ZEHESE R
B, AT 198 - 2000 EHT TREFHEZETEN FEARAALETHY NRBR"RELBR,
BHMIEEMRASRD EdER3I~SdESRE MRS ARAarEAEERNTHOANESEE ME
KFTTHEAEMFEAESENE HHTHE., A XRETX ~HFEMRESE R,

1 #MR5FE

1.1 ZHWHBiFa

ZHONE ESE AR ZH, FUBKEREFS, ZHROPRES, T, BRI, B L3
MEERZHMNRATHGRL. THRNRRTEEN2~3 A/m?, 7KE 23C ~25CRHET , 226
~28h EFERY . MRIFEREFEAN1.5~2.0 F/m, FAMLSS 66~ 700 FF L.,

1.2 fF L YBREE _

H IS E B AARKIE 23.5C ~29.5C; ASRMIK 25 28.5 ~ 33 .5%0; B E KT A 40~ 0 77 /ml #
BRIKEW . By 5~ 6d BFABHKMASIES , 8 XEMN 10~ 15em HHB K, S~6daF kK NG
HirazHafkEMN1I4ERXE LS EREREHEKR. HAPRROLEH RIS,

FREBFFOER HYEZROP EFHEANERK UEEFRMBLH REXMBERL THHKk
5k AN KHERESRANE.

1.3 FRAMERFEHME

MERAHBAE GRS ERPTRE. IRFE . FU{FfABYURE, LGSR 3~ 5d 7S &+
B — 20 19 FR AR 56 AR K M (FAE MR, 7E Olympus BH - 2 BYBER BB F0 Olympus SZ - 1r B S5 A8 2045
BHHEEHBRER) TREHLES FHTHE. Ff#TEMBEEINAIREFE, FKMEH
PRABKEE 20 B, EMESHMB TN, SHBEKMMMEEGHS TIE.

2 #R

2.1 AKXARGIFHENBEHETNESHE

AR AFRGASHHEETHNRSHED £, @ S
A1 ZEE9 IR MBERIFA, 4K 1.35~1.45 §
mm. £ HEW (FABREER)RNER -FITEE
B SCRBELL, B2 MME T, Wik -4 LT
MABNGEN. M EMEFRAREE 23U
Wb, MFTEHN 11+ 1425, WL/ 6 /hBE(F A
2K 1.65~1.75mm(E 1), HILER AEER, 5K
55MEE .

WG 24 /hef fF 2K 2.03 ~ 2, 16mm, KIEE R B, LT HC 10+ 15 =25, KA1 5 #i 6N X RwT 5
HERSCERARAR, MMWESSTERYREZH HE FRBENL 12,

ALEE 3R (E2),FAE4K 247 ~2.62um, HEES , DML TABF S ARMMPIFL, IHEK
$0.13~0.14mm, RO R WMELM,FT EFHBER., EEEM. SIFHEHS, HILENZEH M,

K1 Wieha 6 /N E9{F I, 42K 1.65cm
Fig.1 Larva 6 hours after hatching, T.L. 1.65mm
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HLEEFEABREIBERE R, PERNERD
BB R ST , BRI K, FAM D 110n, 57 5 &
WEFRYRBRBTE

BILIEE 6 X, 2K 2.85mm KIF &, FEER AT
HEE R EEE R, TR _E(E |
PR )R SR 2 RS I FF R, Bed
HEAO02mm, HEB T HA—A B XARA .
HAGE - MR BERAMRE., PHPEK
MEA— ARG RARE, &8 A SRBELS /s

WILEFE SR, 2K 4.65mm KIFA(E3), &
BESE 2 SE R EE A B MK, BWH M 1. 15Smm
JEHE MK Y 1. 13mm. R LA B RAK., FFH#
AMARFSIMKN TSN SHS, RARaRE T
HabE B AL — K. MEEEAR, 853 L BN
RYH K. BEHEMML. REVNRERT BHBHE
B o

BALES®E 10X, 2K 5.05mm KI{Ff 56 1 B
MK, A8E/N, F2HEEHEZE 1.70mm L£FH,
R85 B 1 .60mm, H | B8 AT 5 & AE i ZHE K

HIS Tl e
L T — e ok
o LSTRARLARRRLRE =

M2 3 XEHFMH,£K 2. 850m
Fig.2 Post larva 3 days after hatrching, T.L 2.85mm

E3 BHMLE%® 8 X, 2K 4.65mm
Fig.3 Juvenile 8 days after hatching, T.L 4 .65mm

TRDH, MK RARSRE RAH, HERE, IREFREUA 2/ M, RACER BAERR

$—o

RS 13K, 2K 6.55m HFA(R4), FHEE | HREH, RS REHWC LTV . MR
SN B2 Bk, BHMERNE, REE—PEH ,REHE. BREDIRR, LWABESE,
AAMAE—, BHELTRRBARHTE IR TR EFREH IS /DR, I SM 3 8, 0 2 &,
Bt 1 EREKR BRTPAEOA —ARE RABHRA . KEHEE R ISR E LA RRER

A B B B HRYIEN, M54 12+ 13225,

WL 17 X, 2K 11.20mm BHEA(ES),5H 2 HH MK 4.20mm HE B 3.75mm, HHE 5%

B4 BLES 13 XA, 2K 6.550m
Fig.4 Juvenile 13 days after hatching, T.L 6.55mm

ES ®LE 17X, 2K 11.20wn R
Fig.5 Juvenile 17 days after hatching, T.L 11.20mm
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KZ BT S0% , I X BB E. LRI &E
A, SRR AR B | L BE B/, HEE X -
IS -8, MMEEERFHER, LHEEME
®m,efa R 24, BT P EH B4, RIE L h
MERE AR, LN, LHMRBEF L ERER
Ao, @EFEWRA1LAR, LEA2E3 B (7
ENMEMNER BRI EPRHA-ABE, N

AL 21 R, 4214 20.60 mm KA (E 6),
BHEF 2 M SR K WA BE /N, FEHEEHR
MEX, INBEEFREN/DHBE NN, TR L
BAREAG HRERI , BEBSATIER g mumrm % 2K 20.60m M
LFH B /D, BRAE EBABIRIL, AEEAREE  Fig.6 Juvenile 21 days after halching, T.L20.60mm
MAE IR HH BT EREL, BEE EMRR
XEEBRAMH.

BALEHE 25 X, 2K 25.80mm WA (A7), B Fi 685 e e RN EK , F2HHEHS
BIEE ALK ERARA K, RAENMEEXFR &, WHE BN TR ARE BN
i, B R ARSI, EE R EAMN B R

BIL/ESE 30 X, 21K 29.20mm M A (E8) KL SMACXEREN ML LA, FMBREEDTAH
A AMEBEHE A, BRE NEES A& 0 EIRRAT A 12 F8E ., A% 8- 11 AR
AL T, A —-KHBRENR . SHEOENR. EREBC5RAME, DR EEXNIEE.

B7 HRER 25 X, 2K 25.80mm MH M B8 FALEH 30 X, 2K 28.20mm M f
Fig.7 Juvenile 25 days after hatching, T.L 25.80mm Fig.8 Juvenile 30 days after hatching, T.L 28.20mm

WALJE 35 K, 2 K 34 .20mm( & 9) %) B2 LA
S, RERSERMENE, k%A KF, hH/D
Migk, MEMHE., REBSEKBOMNRE hEA
RaFe /S BN —-KERENHEB, Kt
5/ Ml
2.2 fF M SHEMHEK

FHGEMERNA 10 R, TEKR 24C ~
5CHRMTF fFA 24h 52 KA 2.1 ~ 2.20m,60h & He MLED K, ARKES, 2K 34.20mm
HBALRE 3OF O, FEBRE Mt , (FALKAN  Fig.9 Younger 35 days after halching, T.L 34.20nu0
2.2 ~2.5mm, F¥ 2 . 4mm,

$B5R,2¥€2.5~2.9mm ,FH 2. 7mm,

F10X, 2K 3.4~5.1om, F9 4. 3mm.
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BISK,2£4.8~9.2mm, ¥ 6.4mms
% 20K,2% 7.0 ~15.7mm, ¥ 9. 2um. %0 AE®
F25K, 2K 11.2~25.8mm, ¥ 15. 1o I
% 30X,2K 13.3~28. 2mm, ¥ 20.4mm.
%35K,2K 14.2~35.5mm, ¥ 25. 3mmo
BWOKXK, 2K 16.2~41.2mm, ¥ 31. 1mm,
%54 K, 2% 24.0~70.4mm,F 1 42. 2mm,
%68 X,21% 38.0 ~83.5mm, ¥ 48. 20,

3 it

3.1 {F M YENESEE o~
BERREHHRFSARAFHSHEHEE M 0 20 40 60 80

W Aa0 Rk P gl A fiIst (PR R M E 3 PR/

BAESMNREKR T 9 SR T REME 7d B M0 FARRLFREMNEE

A SHRZE RE13XKLK 6. 1S mmAIHEAH Fig.10 The growth of larvae, juveniles, youngers

of Epinephelus alara
R LR RS 15d AN L KN 4.05 mm
EHSEBHHAYSEN—NRETHOREZ MR, LS 2TEE 25 ~26d KB L F 2 E R K
BRYES T EAFRANREZRM R, IR E SERAFAARANFHROAELDHRZHEN
BEREUE, T RERBRRTHSBE - SHNEKPSIE FEMMX R, EEDHIK
EEABRD BNE—FEESFENL A RER—-—ENERER R, BERED BN KK/, HE, X
—J SR A REE/NEZ NS EHE, RURMARESNHMA, N E LK —RABE 30mm
DL, BRATEXR 2K 2mm HTMERELEZFRES. ER -0 FHRANKTFREHEER KX,
WHE2SK, 2K 20mm EAMHA,GBEFTCA SN/ BAKM L HAEN, RIAB 2K, B2
KA 12mm B, BTER B HA S N/, B, BINESNRE PRITE T RRE T WD
R URERMERT AR ARAFHROEBMNESELESEKBXR,
3.2 fFHEZhAEMAER

BRITME , K AHANTFAMNLK N 1.35~1.45mm, At/ E R E NAE AR, A 1.45~
1.56mm ), 1. S7mmi*), 1. 16mml2% . X 0] G R0 TR FhBEE I SEREEAN 1K B £ R EF R, BBt
HAIR (75 % H A A L8 K 42 60 01 98 1F £ 0 H 99 ( Pogrosomus major ) £93 .0 ~ 3. 4mm , F #F
( Peralichthys olivaccus ) 3.2 ~ 3.6 mm 8 #( Lateolabrax japenicus )i 3.3 ~3.7 mm M EL/NMRE , AR 5[]
BHMARAMAL, NE A B AE. tewina)K) 1.7mm’ 71 %6 2.0 ~ 2.4vm  Z X ABEA(E. moara) B
2.02mud ) LW AR A(E. septemfaciatus ) B 1.7 ~ 1. 8mm S S MW/ RE, EEEFBATERK
BRKAED, F S ARAYEFAKNMERGERR/DE,X— K8 UG EMEEHRITFE B,

EFNVSRTFAETRTE,FAROETENE, NAELOWEAE, mEk 1 TN AEEH.
MABRSMABIMEZRIOZRB/D, EE-HBUTAPRARSFAREIEN., NIMRE, BE
FRMRIY A M2 AL ; WK B A8 BAR—MAALT 57 4 P S S ATH8 0 R & 5 HSME 2 R 1y
BB K. XA AR RRBE, —RBE 20% ~30% 4, EfFRRET X BEKR AR
AATEEPERSE 1M RENEERRE.

FHGBHEKMANA 10 B, ERK 10 ~20 RHNFHAMERKIFIRBR, UEKAXE
REFHAEE,$ 1d.5d.10d.15d. 20d B FEA K2 K2 S0 1. 5Smm.2.9mm, 5. lmm.9 .2mm,15.7mm,
A KEERTES, K2 0.25mm ~ 1.30mm. M\ 20d &, K& EE R, % 25d.30d.35d.40d
K4 2 K5 51K 25. 8mm.28.2imn.3S5. Smm. 41 . 2mm, F £ B 34 £7 0.66mm ~ 2.02imn, 54d.68d K9
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S BELKTHN 70.4mm . 83.5mm, H FIHE K £ 0.93mm ~2.80mm. EI{E £ — it 7 EIEF B1F
g, HMEK/DHERBAY K, MEBIGEH, XHERRA, XEMNEFERTHY™EMNE
HERA FEEHNEARERK, EALEHM P, XHEHBRRAER T 20% ~ 0%HLT- £,

MNFEMBHEREER, B MESRNIREFE— ENER, DXRMOIGRAMNEHESIRE
FRABEA 15d WHEALK A 4.05 mm, Y T ITRER & 8d MFHEMR 2K (4.15 mm), 63 B Mio (B8R
KPE, 58)E#RR—FR /A )IRE 36d WAL K 28. 1mm,81d KIE # £ £ 70 mm ,2084 KIE
2K 100 mm; PMFREMRERN 2dH ALK 4.1 mm,81 d ALK 85 mm, |4d ALK 114.5
mm; AR BR R ARG, Si1ERENERRKEAR X, RINIMEHN 68dM4hHAaLK NS .5 mm, 5
DM ECMEEK8Id WA BLKMET /L, XETHRALGREFESR, BT R SER K@U,
SR EE EFEOADOKPHEERAMEFTKE R 3.5, BRMEME M HOMARL 2m’ , R A1
FHNEFG N 13~-22)) S BEHARA X, BEHTHENTHE, BRESEDAREAHFITRL
ARBATHFHRRMRNER, BES J LAY ORI ARAFHES A4S KILE X0 E K —&,
XAJRE SHBMBURBX KBS KARNERA L.
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