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x1 REYHEKRLE
Tab.1 The embryonic development of Chromileptes altivelis
Time after fertilization Stage of embryonic development Developmental characteristics Image
0 Fertilized egg 1 ( 1-D
25 min Blastodisc formation ( 12
46 min 2-cell stage 1 ( 1-3)
1 h 0 min 4 4-cell stage 2 4 ( 14
1 h 35 min 8-cell stage 3 ( 1-5
2 h 8 min 16 16-cell stage 4 16 ( 1-6)
2 h 35 min 32 32-cell stage 5 32
3 h 18 min 64 64-cell stage 64 « 17
3 h 45 min Multi-cell stage ( 1-8)
4h 21 min Morula ( 19
5h 35 min High blastula ( 1-10)
6 h 50 min Low blastula ( 1-11)
7 h 40 min Early gastrula 1/4 ( 1-12)
9 h 50 min Middle gastrula 1/2 ( 1-13)
10 h 30 min Late gastrula 3/4 ( 1-14)
11 h 20 min Embryo body stage ( 1-15)
11 h 55 min Blastopore stage ( 1-16)
12 h 20 min Closure of blastopore ( 1-17)
12 h 52 min Optic capsule stage 1 ( 1-18)
13 h 47 min Muscle burl stage ( 1-19
15 h 50 min Otocyst stage 1 ( 1-20)
20 h 0 min Brain vesicle stage ( 121
20 h 50 min Heart stage ( 1-22)
22 h 5 min Tail-bud stage ( 1-23)
23 h 3 min Crystal stage ( 1-24)
23 h 40 min Heart-beating stage 72-80  /min ( 1-25)
25h 25 min Pre-hatching stage ( 1-26)
26 h 30 min Hatching stage ( 1-27)
27 h 25 min Newly hatched larvae ( 1-28)
2.1.2 5h 35 min
( 1-15)
( 1-10) 11 h 55 min 1-16) 12 h
6 h 50 min 20 min ( 1-17)
1-11) 2.1.5
2.1.3 12 h 52 min
7 h ( 13 h 47 min
40 min 1/4 ( 1-19)
( 1-12) 15 h 50 min
9 h 50 min 172 1
( 1-13) 10 h 30 min ( 1-20)
3/4 ( 1-14)
2.14 11 h 20 min ( 121 20 h
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Fig.1 The embryonic development of C. altivelis

2. 3.2 4.4 5.8 6.16 7. 64 8. 9.
10. 11. 12. 13. 14. 15. 16.
17. 18. 19. 20. 21. 22. 23.
24. 25. 26. 27. 28.

1. Fertilized egg; 2. Blastodisc formation; 3. 2-cell stage; 4. 4-cell stage; 5. 8-cell stage; 6. 16-cell stage; 7. 64-cell stage;
8. Multi-cell stage; 9. Morula; 10. High blastula; 11. Low blastula; 12. Early gastrula; 13. Middle gastrula; 14. Late gastrula;
15. Embryo body stage; 16. Blastopore stage; 17. Closure of blastopore; 18. Optic capsule stage; 19. Muscle burl stage;
20. Otocyst stage; 21. Brain vesicle stage; 22. Heart stage; 23. Tail-bud stage; 24. Crystal stage; 25. Heart stage;

26. Pre-hatching stage; 27. Hatching stage; 28. Newly hatched larvae

50 min 3
( 1-22) 22 h 5 min
4
( 1-23)
23 h 3 min
( (1.345+0.105) mm
1-24) 23 h 40 min (0.965+£0.040) mm (0.757+
72-80  /min ( 0.043) mm 1
1-25) 25 h 25 min (0.198+0.023) mm
( 1-26) 26 h 30 min
1d ( 2-1 (2.26740.152) mm
( 1-27) 27 h 25 min
( 1-28) 1
1
(0.724+0.027) mm (0.349+0.035) mm
2.2 (0.184+0.017) mm

2.2.1 2
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2d (22 (2.693+0.134) mm

(4.520+£0.471) mm (3.868+0.507) mm
11
6
(1.031+£0.053) mm
(0.873+£0.027) mm (0.088+0.012) mm 17
222 3d ( 2-3) (2.807+0.093) 21-27d ( 2-10) 27d
mm (12.128+1.772) mm 7-8
(6.168+
0.860) mm (4.664+0.583) mm

(0.049+0.015) mm
4d ( 24 (2.763+0.187) mm

31d  ( 2-11)  (14.407+1.813) mm

(8.184+1.176) mm (4.948+0.631) mm
6d ( 2-5) (3.030+0.155) mm 28 10
2.2.3 33 .d ( 2-12) (15.079+
8 d ( 2-6) (3.200+0.325) mm 1.791) mm
(0.362+40.145) mm
(0.32740.127) mm
10d 27 (3.303+0.678) mm
(0.50740.257) mm 35-39 d ( 2-13) (17.612+3.708) mm
(0.540+£0.290) mm
(3.766+£0.504) mm (5.472+0.978) mm
12-16 d ( 2-8) (4.372+0.351) mm
(1.415+0.385) mm (1.316=+ 14
0.411) mm 6
45d ( 2-14) (21.265+1.885) mm
(2.885+0.735) mm (3.155+0.885)
mm

18d  ( 29)  (7.145£0.630) mm 51-57d  ( 2-15)  (28.559+2.514) mm
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2
Fig.2 The development of larval, juvenile and young fish of C. altivelis
1.1d 2.2d 3.3d 4.4d 5.6d 6.8d 7.10d
8.14d 9.18d 10.25d 11.31d 12.33d 13.39d 14.45d
15.55d 16.61d 17.73d

£ J# Length/mm

1. 1dlarva; 2. 2 d larva; 3. 3 d larva; 4. 4 d larva; 5. 6 d larva; 6. 8 d larva; 7. 10 d larva; 8. 14 d larva; 9. 18 d larva;
10. 25 d larva; 11. 31 d larva; 12. 33 d juvenile; 13. 39 d juvenile; 14. 45 d juvenile; 15. 55 d juvenile; 16. 61 d young fish;

17. 73 d young fish

[0 %1 Total length

B JTTiE Preanal distance

15 17 19 21 25 29 33 37 41 45 49 53 57 61 63 68 73
%4k JG K%L Day post hatching

3
Fig.3 The growth of larval, juvenile and young fish of C. altivelis



5 : (Chromileptes altivelis) 151

101
O 28— B8 First pelvic fin spine W 5 77 4Z 5 Second dorsal fin spine
8 -
=
en
g 4
=
i
2ot
9 11 13 15 17 19 21 25 29 33 37 41 45 49 53 57 61 63 68 73
ol 4k Jii KEXL Day post hatching
4
Fig.4 The length of the first pelvic fin spine and the second dorsal fin spine of C. altivelis
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Developmental and Morphological Characteristics of Embryo, Larval,
Juvenile, and Young Fish, Chromileptes altivelis

ZHANG Mengqi'?, CHEN Chao” , LI Yanlu®, JIA Ruijin'?, YU Hong?, LIANG You?,

CAI Chunyou*, PANG Zunfang’

(1. College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 201306;
2. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071; 3. Laizhou Mingbo Fisheries Co. Ltd.,
Yantai 261400; 4. Hainan Chenhai Fisheries Co. Ltd., Sanya 572000)

Abstract Artificial breeding of Chromileptes altivelis is difficult to marine fishing, and related
studies on C. altivelis are limited. The present study investigated the embryonic and morphological
development of larval, juvenile and young fish of C. altivelis using microscope, anatomical lens and
digital camera. The morphological features and the time of development stages were described. The
results showed that the embryonic development of C. altivelis was divided into five stages: cleavage stage,
blastula stage, gastrula stage, neurula stage, and organogenesis stage. The embryonic development
requires 27 h 25 min under the following condition in the sea water at 25-26°C and salinity of 30. The
post embryonic development of C. altivelis was divided into larval stage, juvenile stage and young fish
stage based on the features of the yolk-sac, finfold, second dorsal fin spine, pelvic fin spine, scale, and
body color. The larval stage was further classified into early larvae and late larvae based on the existence
of the yolk-sac or not. The embryos developed into prelarvae in 2 days under water environment with
temperature between 22 and 26°C, salinity between 29 and 31, DO=5 mg/L. The yolk-sac of larvae
disappeared and the postlarvae began at day 3. The larvae started to develop to juveniles at day 31. The
juveniles completed metamorphosis and became young fish at day 57. The growth and configuration of
the second spine of dorsal fin and the first spine of ventral fin were the most obvious changes during early
development of C. altivelis. This study provides information for the propagation, seed culture and
morphological identification of grouper fish.

Key words Chromileptes altivelis; Embryonic development; Larvae, juvenile and young fish; Mor-

phological observation
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