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Fig. 1 Broodstock of Paracanthurus hepatus.
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Fig. 2 The relationship between total length (cm) and
body weight (g) of female, male, and immature
Paracanthurus hepatus. x = total length, y = body
weight, n = 53.
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Table 1 The body weight and total length of Paracanthurus hepatus
[tems/Sexuality Male Female Immature
Number 22 14 17
Weight (g)
Mean 142.52+32.36% 69.64+19.94° 40.07+17.66°¢
Max 186.3 102 96.55
Min 69.53 36.48 22.4
Length (mm)
Mean 19.61+1.60° 15.4+1.16° 13.34+1.88°¢
Max 22.5 17 15.8
Min 16.8 13.7 10

Data (mean=S.E.) with different letters represent significant differences among treatments at the same time (p < 0.05)
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Fig. 3 The monthly variation of water temperature and spawning duration of Paracanthurus hepatus.
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Fig. 4 The monthly variation of water temperature and egg production of Paracanthurus hepatus in this study.
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Table 2 Embryonic development of Paracanthurus hepatus at different rearing temperature

Development stage

Time elapsed at different water temperature (h:min)

25+17C 28+1°C 31+1°C
ili .67 +0. ; *

O globule 115 = 0.05 00:00 00:00 00:00
2-cell stage 00:20 00:10 00:10
4-cell stage 00:40 00:25 00:20
8-cell stage 01:10 00:40 00:30
16-cell stage 01:45 01:00 00:50
32-cell stage 02:25 01:25 01:20
64-cell stage 04:15 01:55 01:45
Morula stage 05:10 03:10 02:50
Blastula stage 06:50 04:50 04:10
1/2 of yolk was covered with blastodisc 10:15 05:35 05:10
Embryo formed ,2/3 of yolk was covered with blastodisc 12:30 06.40 06:00
Optic vesicles appeared, 7 somites 15:20 09:50 09:00
Optic lens and tail formed, tail freed from yolk sac 18:30 11:20 10:20
4/5 of yolk was surrounded with embryo 22:30 16:00 14:40
Hatching, 1.52 + 0.05 mm in total length 25:00 18:00 16:20
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Fig. 5 Embryonic development of Paracanthurus hepatus at 28 = 1°C. A. Fertilized eggs; B. 2-cell stage; C. 4-cell

stage; D. 8-cell stage; E. 16-cell stage; F. Morula stage (m); G. Blastula stage (g); H. 2/3 of yolk was covered wity
blastodisc; I. Optic vesicles appeared (ov), 7 somites (s); ). Optic lens and tail formed, tail freed from yolk sac; K. 4/5 of
yolk was surrounded with embryo; L. Newly-hatched lavea; b: blastomeres; em: egg membrane; h: hear; og: oil

globule; y: yolk.

#7Fs 0.13 mm ; BE(L%EE 3 H (Fig. 6C) > {Ffa%
Feky 2.29£0.12 mm » FRRFINE SRR > 7]
HASEEE B L R B L - B e I BaaGHE
PR e A BY) > HRR A ELER AR A
Fr U EFE I B AR I L2R2E 4 H (Fig.
6D) » (P % E)y 2.41+0.11 mm » BIEERNEY)
R ERRE A BE®REE 5 H (Fig. 6E)
FraeRR 242+0.15 mm > FRHFRIEE) 754
MRS R ERER  Htn S e B R Ay R
FER WHEAREE 6 H (Fig. 6F) » fFfa Rl 2.47
+0.16 mm> FRERF R 7/ NG R I LEREE 7
H (Fig. 6G ) {FfaZEk 2.58+0.21 mm ; FHL
%5 8 H (Fig. 6H) k2 9 H (Fig. 6I) {Ffa%
EAATE 2.60 £0.19 mm K 2.68 +0.19 mm » &
7R B B EEER R LA R T B R 0% 5 I
b 12 0 (Fig. 6)) 0 {FfaZER 2.96 + 0.22
mm > JLRF TS e REEE — kB atg =l H
HEMOIRZES 5 BEbigsE 15 H (Fig. 6K) @ fFf
Rk 3.32 £ 0.31 mm - ] H TS HECE —REBRAL A
BN » PLIRE P BRAGT B/ NVIRE R 20 5 IR LaRss
17 H (Fig. 6L) » {72 E 3% 3.50 + 0.28 mm ;
e begss 19 H (Fig. 6M) @ fFfafly 4.86 +

0.39 mm » ZEAHRRIA H AT VAR - FR S SRR
JRARER - EIRF AT 58 TR AREE R 5 LRSS 20
H (Fig. 6N) {FHE2E R 5.18+ 030 mm > Efg T
BB T Bk 5k » T IE SR R B BrAG
JEAd - AP ERONTURE R R B AR 5 W L1REE 24
RAJLABHAG I TR /K25 - Wbtk 26 H (Fig.
60) » ZEF 6.20 + 0.94 mm > BHEE _REEZEH
HAEM ~ AR R RIS - B8R0
Ji, Ko 2 R o B AR T
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Fig. 6 Morphological changes of Paracanthurus hepatus form larval to fry stages. A. Newly-hatched larva 1.52 +

0.05 mm in TL (total length); B. 2 DPH 2.16 + 0.18 mm

inTL; C. 3 DPH 2.29 £ 0.12 mm in TL; D. 4 DPH 2.41 £ 0.11

mm in TL; E. 5 DPH 2.42 £+ 0.15 mm in TL; F. 6 DPH 2.47 £ 0.16 mm in TL; G. 7 DPH 2.58 £ 0.21 mm in TL; H. 8
DPH 2.60 = 0.19 mm in TL; I. 9 DPH 2.68 + 0.19 mm in TL; J. 12DPH 2.96 + 0.22 mm in TL; K. 15 DPH 3.23 =
0.31Tmm in TL; L. 17 DPH 3.50 = 0.28 mm in TL; M. 19 DPH 4.86 = 0.39 mm in TL; N. 20 DPH 5.18 £ 0.30 mm in

TL; O. 26 DPH 6.20 £ 0.94 mm in TL.
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Fig. 7 Feed supply and water management scheme in larval rearing of Paracanthurus hepatus.
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Fig. 8 Morphometric of Paracanthurus hepatus larvae. BDP: body depth at pectoral-fin haser; ED: eye diameter; HL:

head length; SL: standard length; PAL: predorsal length; SnL: snout length; TL: total length.
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Fig. 9 Hatching rate of Paracanthurus hepatus of 2 ~ 8 cell embryos from 32 psu into different salinities. Data (mean +

S.E.) with different letters represent significant differences among treatments at the same time (p<0.05).
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PR L HE I AR A 1 A o B 52 > HE A mTRE
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BRI - 38R A A — A R R A AE TN 26
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Artificial Propagation of Palette Surgeonfish (Paracanthurus hepatus)

Yuan-Shing Ho", Pei-Shan Lee, Ming-Jong Cheng, Yu-Ying Jiang and Wen-Yie Chen

Eastern Marine Biology Research Center, Fisheries Research Institute

ABSTRACT

This study aimed to establish the artificial propagation techniques of palette surgeonfish (Paracanthurus
hepatus). Their spawning behavior occurred while the water temperature was continuously above 25°C and
termined when the temperature dropped below 25°C. Furthermore, their fertilized eggs are buoyant and
semi-transparent. The pelagic eggs had an average diameter of 0.67 + 0.05 mm (Mean + SD). They contained a
single oil globule which was 0.15 £ 0.05 mm in diameter. The fertilized eggs hatched at 18 h after fertilization
(Temp. =28 + 1°C; sal. = 32 - 33 psu). Hatching rates of fertilized eggs varied significantly according to changes
in salinities. The highest rate (82.5%) was at 30 psu. The newly hatched larvae were 1.52 + 0.05 mm in total
length. Starting at the third day post-hatching (DPH), larvae (2.29 + 0.12 mm) received the first feeding with
ciliate. Microalgae (Nannochloropsis oculata) were added to stabilize the water quality. The 7 DPH fry were
2.58 £ 0.21 mm in total length and were fed with rotifers (Brachionus plicatilis). The 15 DPH fry were 3.32 +
0.31 mm in total length and the small copepod were used as feeds. Since then the feeding capacity of larvae
increased and the supply of different feeds should be applied simultaneously. The 20 DPH fry were 5.18 £+ 0.30
mm in total length and could be fed with copepod and artemia. The 24 DPH can start to rear under running water.

The 26 DPH fry were 6.20 = 0.94 mm in total length and began to enter the juvenile stage.

Key words: Paracanthurus hepatus, spawning behavior, embryo development, larval rearing
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