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Embryonic development and morphological characteristics of larval,
juvenile and young Kelp bass, Epinephelus moara
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ABSTRACT The embryonic and morphological development of larval, juvenile and young
kelp bass Epinephelus moara were observed and studied. The morphological features and the
developmental phases were described in great detail from fertilization to young fish. The results
showed that the time period for embryonic development is 38h 17min at 22£0. 2°C, salinity 30,
DO 7. 8mg/L., and pH 8. 25. Based on the obtained data, six periods including 28 stages of E.
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moara embryo were described, which were cleavage, blastula, gastrula, neurula, organogene-
sis, and hatching period. After being reared for 5 days in the sea water at 23+1°C, salinity 30
+3, DO=5mg/L, pH 8.0+0.5, the yolk-sac of larvae disappeared and the late larval stage
began; after 27 days, the faster growing larvae developed into juveniles; after 65 days, the fas-
ter growing juveniles completed metamorphosis and became young fish. The post embryonic de-
velopment of E. moara was divided into larval stage, juvenile stage as well as young fish stage,
based on the features of the yolk-sac, finfold. pelvic fin spine, second dorsal fin spine, scale and
body color. Accordingly, the larval stage was further classified into early larvae and late larvae,
according to the existance of the yolk-sac, respectively.
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Table 1 The embryonic development of E. moara

p— prE——
po | RAEE RN EEE
eriod of embryonic Stage of embryonic . .
h : min Developmental characteristics
development development
‘i%gﬂ MI\‘E),( K4 Fertilized egg 0: 00 (ERR 1-D
Cleavage period
W4#EFE % Blastodisc formation 027 JA ST B 0 T R R IR S 98 e R B (R R T -2)
M EAR A=Y
L 240 2-cell stage 110 85 LKA IR 2 AR S AT AL | -3)
Blastula period
4 4l 4-cell stage 1:43 52 OREL, Ay B A 1 R TE L TR AL 4 A0 S5 40 i (& R4
8 4ififs 8-cell stage 217 53 WINAL B AR 8 A . 4y 24T 5 58 1 OFAT (B T-5)
16 4ififd 16-cell stage 247 554 BN IE R 16 AL, Ay 24T S5 1 Rl (BT -6)
32 4l 32-cell stage 3+ 14 555 WU KK 32 A (R R 1 -7
64 40l 64-cell stage 347 ZAEINE R 64 UM (R T -8)
Z4HH Multi-cell stage 427 MAAS /NI HEES(EART -9
FHY Morula 5:03 20 Jt0 A5 A5 T /0N, 40 P 2 R S AR (AR T -10)
R High blastula 5337 R EMAE T, 2R ER (R T-1D
L% MR Blastula 8:31 PENE LGS A T AR . (MR T -12)
JE I B . . . e . S b ¢ ] W
G . ¥ Early gastrula 10 = 44 T T8 0] DL PR A A T ] O VR R R (R T -13)
astrula period
JE 7 R Middle gastrula 13 : 46 W2 FAL B0 1/2C&RE [ -1
R Late gastrula 16 = 27 JIRJ2 T ALO0 8 3/4, IR & A2 AR 40K (AR 1 -15)
AR EZIN
I 22 1t BEUIEAM Embryo body stage  18+06  WRIKABEHNT (I 1-16)

Neurula period

WMFLE B Closure of blastopore 19 : 08 2 T4, IRFLRE P (R R T -17)

#n )?ﬁi . WAL R Optic capsule stage 20: 11 JRAAR S B B 1 XA (B AR 1 -18)
Organogenesis period
LT Muscle burl stage 21+ 24 AR AR BT (R T -19)
W4 B Otocyst stage 24 : 10 0 S 7 B 1 X A (R T -20)
WL JE 4] Brain vesicle stage 25+ 48 K 0 A o (] o7 AR B R v (LR T -2 D)
2 Tail-bud stage 27+ 15 JFE2F T IR 5 00 B 4 4 8 (TR R T -22)
AR Y Crystal stage 29+ 50 sl AR A G VR A S AR T i TG R U 8 8 CTRTRR T -23)

WL RS Muscular contraction 33:16 PRAY I 3 L IR IF AR LB (R R T -24)
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Period of embryonic Stage of embryonic h : min Developmental characteristics
development development P T
LBk Heart-beating stage 34 : 24 OEF S, OB (E R T -25)
- HEHM Pre-hatching stage 3817 WRURHLEBIAL . kS LT 1 P 1 -26)
Hatching period
JEAE Hatching stage 3927 P4 AT 8 Sk 1) b A BN BB R TR TP (BIRR T -27)

WIWEAf 14 Newly hatched larvae 40+ 37 S AR (R T -28)

13250 ;2. WREEIE 5 3. 2 AT s 4. 4 ANMINI55. 8 A0S 5 6. 16 4N I0 5 7. 32 40 IYI 5 8. 64 4N MIM ;9. Z 4Nl s 10, R ML
11, MR 12, IR AR 5 13, SR 05 14, J5 0 b 00 5 15, UM K 005 16, WRASTE )i 00 5 17, REFL 8 DA 300 5 18, A0 T8 30T 5 19 LY 1 0300
20. Wr BT WM s 21, MR a0 s 22, R 2T 5 23, S OB RN s 24, WLPIZBONEIN 5 25, 0 IEBE S 30 5 26. K WE S0 5 27, LN 5 28. I AT f

1. Fertilized egg; 2. Blastodisc formation; 3. 2-cell stage; 4. 4-cell stage; 5. 8-cell stage; 6. 16-cell stage; 7. 32-cell stage; 8. 64-
cell stage; 9. Multi-cell stage; 10. Morula; 11. High blastula stage; 12. Low blastula stage; 13. Early gastrula; 14. Middle gastrula;
15. Late gastrula; 16. Embryo body stage; 17. Closure of blastopore; 18. Optic capsule stage; 19. Muscle burl stage; 20. Otocyst
stage; 21. Brain vesicle stage; 22. Tail-bud stage; 23. Crystal stage; 24. Muscular contraction; 25. Heart-beating stage; 26. Pre-
hatching stage; 27. Hatching stage; 28. Newly hatched larvae
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Plate |  Embryonic development of E. moara
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LA CERR T -9) 3 3285 )5 5h 03min, 20 A8 75 55 /0N o 305 0L 1B BROE . 4% 4> 200 M A 222 (30 0% R i 00 A SROBEHA (BT R T -
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w1 EE R 1st pelvic fin spine
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Fig. 2 Changes of the length of the 1st pelivic fin

B 1 mocfpats e g mmd K
Fig. 1 Growth of larvae,juvenile and

young fish of E. moara
spine and the 2nd dorsal fin spine
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WS 5 R L B 52 e T 069 1 2 4 Lod N
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od ¢ A7 £ (R 11-8) JE 88 2 i K R
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I, BB 1 BB S 2 0. 254420, 061 mm, 8BS S A /> & R AR 00 . 8L I8 G H RV B & 88 0 1k, 6
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16 ~18d i fF 41 4. 86710. 217 mm, ¥ BEL 2 S5 PAYIE K MR, K THEEESE 1 654 . 355 1. 399
£0. 101 mm, K FTF IR B EPR PR N R 3 IF DA o TF 46 3 9008 €5 3R 5 F5 BB 28 1 8 R 2R o I s K g
(B IT-10),

21~ 24d ¥ A f0 i Py A8 JRE L NG Y, B SRR A AR B B IR (IR T -11) 5 2 8 78 s A7 IR B |2 B
FH0R 18 2% 75 BE AR LA O AT 0L 10 3 S dn o I L AR 2 AR A B 2. 943 0. 525 mm, B HE B,
BERGE S R EE D] WA B EEE R I A 1 K E K £ 2. 49720, 338 mm,

30d AP 1 WEEFILE 2 WHEC & @ & W HESE 2 B 4.590 0. 703 mm FIE 8525 1 B4 3. 818+
0. 437 mm, AR BE IK B HE &)y 0 B B i S KM FEMED] & 25, R B4 1.2 B8 25 W1 b MR i 8 2% WT UL 5 A7
R REOEY R EL IR, KT R T 568, 15 R AL, &5 68 85 2 5L ATE ). iF AFE Y],
2.2.3 MBI ONRIEE LT R E A KB B I

31d W HEf (AR [1-12) &K 9. 992 1. 463 mm, T5 6555 2 6% FORD IE 65 55 1 85 00 AH 6 B T 1 I 4
TX L BE R T A /N A T e i T B S e sk B R £ R D TR IR BB AL

37d Wy HE A (IR T -13) 3K 30 L 8 55 35 A 75 8 JE 30t 300 22 Ah A 00 0 7y P 32 B

ATd S HE 0 CRTRR T -14) 8% 7 75 785 86 3563 1) 79 00 A R B 1A 1) 38 T 4 o 300, 1 S Rl s R 45, T U L 9T 0
PEAR 5 5 JORLAR 1) AT0TR 28 5 140 3R A9 AN 000 8 €8 38 B s R IR i 2% o
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Fig. 3 Changes of relative length of the 1st pelvic fin

spine and the 2nd dorsal fin spine
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I mm

1 mm

lcm lcm

L1d 2 fF £ 52, 2d B A7 153, 3d IR A7 L5 4. 4d W FF£155. S RAF 156, 6d A7 f5 7. 7d W 7 15 8. 9d I A f1: 9. 10d I fF f1 5 10.
16d W 47511, 21d #4765 12, 31d WS HE 513, 37d WM 514, 47d WS A0 515, 58d IR HE 0516, 66d %0517, 78d I %) a5 18. 100d
[ERAIREED

1. 1d larva; 2. 2d larva; 3. 3d larva; 4. 4d larva; 5. 5d larva; 6. 6d larva; 7. 7d larva; 8. 9d larva; 9. 10d larva; 10. 16d larva; 11.
21d larva; 12. 31d juvenile; 13. 37d juvenile; 14. 47d juvenile; 15. 58d juvenile; 16. 66d young fish; 17. 78d young fish; 18. 100d
young fish

Kl machseafs 2 m

Plate [I Larval, juvenile and young fish of E. moara

58~65d W HE a1 65 55 2 65 BRI 65 55 1 6 O G K s 4 B L 4 B R 240 69 %6 1 18, 11 %6, 3K
B A7 VHE 4l B A X BE 14 e /MEL 5 T 65 5 3 1% 000 BRE A5 32 A XS R 3 2 60 A U 0 R L A 2 ) R
W™ J I8 BB AT 5 b s 0 HE 0 T ey - 308 W ) O A L T T Y L A 3 R B L R AR 2 5 &)y i P AR AL (A
i 1 -15) .
2.2.3 B ONSER BT HRZE)

66d i 4t (I I -16) FARPIMIA 6 S ks iy, b 58 1 42 555 2 B0 R Sk, A 4 N3
P A 1] U 5 A 3R 22 B 4 B BT N W s T G A 2 B RN IS 6 5 1 S S IR X W A L A R BE T IR K
5.

78~100d iR ghMAFH 2Kl 30.626+2. 021 mm ¥ K F 42. 375+ 2. 879 mm, KT W B B8, 4K
R, B AR B R AT SRR (R R TT-17.018) o A2 1% 2 1 5 5 fa A ) 3 W 8, T il JEE , 5 R g 4 7B
B,
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3.1 FEBREE

MR S WA 45 L I S IE AN B R B B 43 (5K B3 199688 a R 19985 Sadovy et al.
1999) , mal A ARG K E 73R 6 AW B 28 DR F I . 5 [F 8 i HAb A B 250 7 Fe AR — B H il T
AN TFIAE 5 %F 0 28 IR it B R AE A M S [F) CRIAS K B AF 200154850 2% 48 20035 5K R SE 2006) , X 88
TE BB B il iR WA 25 57

= OA B Z RG4S 0. 871 0. 013mm, 5 [F]J& /A B A4 /9 B9+ K/, T R K251 Gk 2) HIRIE R B
TS 2ZS . A REMLE 20.50. 5°C KRS, Jrff 38h 45min SE MG KT (B #8%
2011) . AHBFGE = 8CA BE AR KR 22420, 2°C (9 2544 F . i B 40h 37min 4007 4k Hh L. 58 U IIG & & .

WG & B W A B T 5 W R AR B 25 YA OC A L R B 25 52 B KR 38 B AR MR AR S i sz e b iR B
BEFEREWEETE B2 Q010X A B4 E. lanceolatus 5 5% 7525 (2006) %t M 5 43 BE Scortum
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Table 2 Relevant data of E. moara in comparison with those of other groupers
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