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Fig. 1 Relationship bet\Eveen total length (cm) and body
weight (g) of fish including female, male, and sex
unidentified Ampphiprion ocellaris var. X = total length,
y = body weight, N = 95.

Table 1
unidentified Ampphiprion ocellaris var.

Size comparison of female, male, and sex

Sexuality

Sex
Items ) X
Female Male unidentified
Number 9 24 62
Weight (g)
Mean 7.78 +1.60° 3.00+0.79> 1.94 +1.07¢
Max 10.40 5.21 7.02
Min 5.10 2.05 0.37

Length (cm)
Mean 6.68 = 1.06° 5.23 = 0.44"> 4.32 + 0.54¢
Max 7.60 6.10 6.40

Min 4.20 4.20 2.00

*Different superscripts indicate significant difference (p <
0.05).
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WHK/N— (0.13 £0.06 mm) ZJHEREE - 32
RN L REEIZDIMEDN (Fig. 2) Bi¥ts
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Fig. 2 The adhesive, demersal, orange, and ellipsoidal

eggs of Amphiprion ocellaris var.

ZREON S MG 3 B WL Table 2 J Fig. 3
Figs > fE/Ki@ 27.2 £ 0.5°C JEEREAHY 32 ~ 33
psu N SZAEUNEAS 35min & MAREEE Ry 2
i ;1 h 5 min s 4 §iEHE (Fig. 3A) 5 1 h 50
min #k 8 HHMUH ; 3 h 10 min &k 16 i
(Fig.3B) ; 4h #% )k 32 UMM ; 4h50 min &5
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Table 2 Spawning of Amphiprion ocellaris var. from the selected pair of breeders in 2012 — 2013

No. of Spawning Spawning Hatching
spawning Date Time interval (day) Date Time of tgrning Days after
off the light spawning

1 Mar. 17 - - Mar. 24 18:00~19:00 7
2 Apr. 02 11:10~12:10 16 Apr. 11 18:00~19:00 9
3 Apr. 20 10:10~10:50 18 Apr. 28 18:00~19:00 8
4 May 05 12:10~13:10 15 May.12 18:00~19:00 7
5 May 16 13:20~14:30 11 May. 24 18:00~19:00 8
6 May 30 13:00~13:50 14 Jun. 07 18:00~19:00 8
7 Jun. 12 10:20~11:20 13 Jun. 19 18:00~19:30 7
8 Jun. 26 11:30~12:20 14 Jul. 04 18:00~19:30 8
9 Jul. 09 - 13 Jun. 17 18:00~19:30 8
10 Jul. 20 13:00~14:00 11 Jun. 29 18:00~19:30 9
11 Aug. 01 09:40~10:50 12 Aug. 09 18:00~19:30 8
12 Sep. 09 16:00~17:00 39 Sep. 16 18:00~19:30 7
13 Sep. 24 13:30~14:30 15 Oct.02 18:00~19:30 8
14 Oct. 09 - 15 Oct. 18 18:00~19:30 9
15 Oct. 21 10:50~11:50 12 Oct. 29 18:00~19:00 8
16 Nov. 03 11:30~12:40 13 Nov. 11 18:00~19:00 8
17 Nov. 16 09:20~10:30 13 Nov. 25 18:00~19:00 9
18 Dec. 03 03:10~04:00 17 Jan. 03 18:00~19:00 9
19 Jan. 09 - 37 Jan. 19 18:00~19:00 10
20 Jan. 26 10:20~11:20 21 Feb. 02 18:00~19:00 7
21 Feb. 16 16:20~17:30 11 Feb. 24 18:00~19:00 8
22 Feb. 27 13:30~14:30 25 Mar. 05 18:00~19:00 8
23 Mar. 24 10:30~11:00 - Apr. 02 18:00~19:00 8

Average 16.9 8.0

64 HOFEHEA 5 6 h 20 min % ks 35KEHE (Morula stage)
(Fig. 3C) ; 16 h 50 min & B ZEifHH (Blastula stage)
(Fig.3D) ; 30 h 30 min #2275 2 0NEs H ] RTHSE
FHEMIE R W HHER 7 #5655 (Fig. 3E): 56 h 20 min
% FE Bl B DN e 0Bt L Lo kB AG ) (Fig. 3F)
70 h 20 min %% /R #5 5H A e = UM ET /T (Fig.
3G) » 80 h 50 min &2 IRFEHR FE R B3 (Fig.
3H) ; 165 h BIMCEEIREIC e RS FEHR (Fig.
31) 5 WHLRT 4 h o PRESEEEBAE (R IR H AT 255
Wufgas s (Fig. 30) 5 177 h &Arfali#b - WML
fllEEER 431+£0.13mm -

= s

BTN P REE RN Fig. 4 FTR
EEZRPEMH bR 272205C F » #ILSF
a2 PHREE Ry 4.31+0.13 mm (Fig. 4A) - fFfaE
BOEME - FIF LR ESE TR AR R RF
BASEEETER - VIR L faa e ik 6~8h
WpAfaRER - KELERHLE N TR R
Bk o ALLL 150 HEYTAEAYING - B AN
120 ~ 240 pm Z#mgd S BICREL)AE - R IFRZ
PIIERAY) - P R Ry 5~ 10 &/ml -
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Fig. 3 The embryonic development of Amphiprion ocellaris var. A: 4-cell stage; B: 16-cell stage; C: morula stage (m);
D: blastula stage (b); E: optic vesicles (ov) become visible with 7 somites (s); F: tail freed from yolk sac and heart begins
beating at a heart rate of 108 ~ 127 time/min; G: head of embryo turns to the top of egg; H: guanine accumlates on
eyes (gb) and achieves a degree of coruscation; I: chromatoplasm has precipitated on the heart; J: at 4 h before hatching,
the end of the tail has reached the eyes. b, blastomeres; ep, eye pigment; h, hear; og, oil globule; ps, perivitelline

space; t, tail; th, tail-bud; y, yolk.
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15 4 H (Fig.4E)  {Ffa& K 4.64+030mm>
e SRR IR 0 SR BETEL - BB PG 25 8
HRBAAAME - WEERREE 5 H - (Fig. 4F) fFlazR
4.81+£0.67 mm - ARG T VI e nl ki
JERR WHERREE 7 H (Fig. 4G) > frfasi 5.83%
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Table 4 Time and water temperature for the embryonic development of Amphiprion ocellaris var.

I(Dhu.rati.o " Water g Development stage
: min) temperature (C )

00:00 26.8 Fertilized eggs

00:35 26.8 2-cell stage

01:15 26.7 4-cell stage

01:50 26.6 8-cell stage

03:10 26.6 16-cell stage

04:00 26.5 32-cell stage

04:50 26.5 64-cell stage

06:20 26.5 Morula stage

16:50 26.8 Blastula stage

25:30 26.7 1/2 of yolk was covered with blastodisc

32:55 26.7 2/3 of yolk was covered with blastodisc, and embryo appeared
30:30 26.7 Optic vesicles have been visible, 7 somites

42:10 26.8 Optic lens,auditory vesicle ,14 somites

56:20 26.8 Heart beating have started

70:20 26.9 Chromatoplasm have precipitated on eyes

80:50 26.9 Original form of pectoral fin have been visible
91:40 26.8 Heart rate:168~180 times/min,24 somites

165:00 27.6 Chromatoplasm have precipitated on heart,the end of tail have reached eyes
177:00 27.8 Newly-hatched larvae 4.31 £ 0.13 mm

Length: 2.70 + 0.12 mm; Diameter: 0.96 + 0.03 mm; Yolk length: 1.75 + 0.06 mm
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2.14 £ 0.05 mm k#Esk 0.89 £0.02 mm - £
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BEL2E 25 HERERy 13.02+1.78 mm 22
R 3 £ BEHLocBbAeHE AHERUTIREEL -
Ry o3 i AL 8 K Bl 2 R L r i
E#HE (Fig. 7)  fAARERER - o5 ~EHE V)
Fo IR BB BRTR S ANHIPE S - AR R
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FEEEIRE 2R 32% » FEkIEAHRMEE R
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Fig. 4 The morphological changes of the Ampphiprion ocellaris var. at larval and fry stages. A: newly-hatched larva,
4.31 £ 0.13 mm in total length; B: 1 DPH larva, 4.32 + 0.13 mm in total length; C: 2 DPH larva, 4.43 = 0.11 mm in
total length; D: 3 DPH larva, 4.54 + 0.14 mm in total length; E: 4 DPH larva, 4.64 + 0.30 mm in total length; F: 5 DPH
larva, 4.81 = 0.67 mm in total length; G: 7 DPH larva, 5.83 + 0.52 mm in total length; H: 9 DPH larva, 5.99 + 0.52
mm in total length; I: 10 DPH larva, 7.01 £ 0.57 mm in total length; J: 15 DPH larva, 8.35 = 1.11 mm in total length;
K: 20 DPH larva, 11.19 = 1.38 mm in total length; L: 25 DPH larva, 13.02 = 1.78 mm in total length; M: 30 DPH
larva, 16.84 + 2.34 mm in total length; N: 60 DPH fry, 23.09 + 1.33 mm in total length; O: 90 DPH fry, 24.66 + 2.33
mm in total length; P: 120 DPH fry, 32.42 + 2.11 mm in total length; DPH, Day post hatch.
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R TE B R R I b 1% T HE i AHE S
BB o RIS (o HE BB i vk SR B A RIS FE

FREEBT » 1P ARSI 2 5 mm BERIAGLE
Pz 10~12.8% L[] - [RfF TR EE I IR e
IR~ B~ SUE - FIBIRYIA D R EE T
FGEEERUH R EGERLC HYY > RR#EE %
FHEFBR AR AR IR T - H 3T R HEfUIRS

SR 13~ 15 mm IRFIALFEVKRE JI3 58 - IRERZ
BE A EHYIE - ST (BREWNIER
TBE) ¥ irfamane)) - rIRRYINT AR
LEBUERs 28 ~35% HufiZi =i — » BERRIE
SEESH BTGB ED - HEaERRy 35 mm [
UEE LR R S 23~25% ] - BiERE RS
Rz 42~51% S AHEFEIR Ty 46 ~50% fH
E LB PAE

EUN

M kA E (melanistic variation) YA/
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Increase the water level
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100 + '
50 L y = 2.5949¢0-1325x
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Fig. 5 The growth of Ampphiprion ocellaris var. larvae with in feed and water management.
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Fig. 6 Larval growth of Ampphiprion ocellaris var. (mean = sd).
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i AR R L A > BN R EBREE S
ey R IREE M R E i o

ST/ NI SRR B S fR A W BN 72 A
EROMBONEEERR - BEETFRETRL

¥ > A EBE T R (2 SRR A g
BRI o A BRI ] BRHR B 25 A T
HEAZ A A 71X > f) Pedersen (2014) #2551l
ER PR S A T/ NS — R R R 2SR R -
TEARWITE 2 VIR S FUCER R - B
EERIGT /K 15 ~ 50 m igsE T s S
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Aot Ry ni A SR LB B o (e FAS A R T SRS
H - Pedersen (2014) SIS/ NHMEFKT 3~
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Fig. 4 Changes in relative growth of morphometric characters with total length for Ampphiprion ocellaris var. Total
length (TL), standard length (SL), head length (HL), eye diameter (ED), snout length (SnL), preanal length (PAL) and

body depth at pectoral fin (BDP).
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Study on the Propagation of Black and White Ocellaris Clownfish
(Amphiprion ocellaris var.)

Ming-Jong Cheng, Yu-Ying Jiang, Sheng-Chung Shih, En-lieng Lau and Yuan-Shing Ho"

Eastern Marine Biology Research Center, Fisheries Research Institute

ABSTRACT

A pair of artificially paired parent fish of Amphiprion ocellaris var. were observed from March 17, 2012, to
March 24, 2013, for the spawning, hatching and larval development. Experimental larvae rearing and
morphometric study were simultaneously conducted. During the study, the clownfish ovulated 23 times, and about
500 ~ 1200 eggs were produced each time. These adhesion demersal eggs were orange and ellipsoidal and were
about 2.70 + 0.12 mm long and 0. 96 £ 0.03 mm in diameter. The yolks were about 1.75 + 0.06 mm long and
contained several oil droplets of about 0.13 + 0.06 mm in diameter. The larvae were reared at a water temperature
of approximately 27.2 £ 0.5°C for a required incubation time of 177 hours. The newly hatched larvae were about
4.31+0.13 mm in total length and were also phototactic, although the phototaxis lessened as they grew. The larvae
were fed with rotifers (Brachionus plicatilis) from day 1 post-hatching to 10 DPH. On 5 DPH copepod was added
to the feeds and the amount added was increased gradually until it totally replaced rotifers on the 10th DPH. The
25 DPH larvae were about 13.02 + 1.78 mm in total length and could begin to be fed with pellet feed.

Key words: Amphiprion ocellaris var., early development, larval rearing
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