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Spawning and Hatching Ecology of
Red and Black Clownfish Amphiprion melanopus

Suk ree Kim

Department of
Fisheries Biology , Graduate School,
Pukyong National University,

Busan 608-737, Korea

ABSTRACT

The Genous Amphiprion Red and Black ClownfisAmphiprion
melanopus are valuable resource from the point of view oreatal fish
sector and science educational organism in bioldgyey have an unusal
social hierarchy, and are obligate symbiont witta ssmemoneEntacmaea
quadricolor. This study was conducted to understand fundimebitlbgical
information on artifitial seed production and deyelas an organism of

educational organism.

1. Spawning ecology



A female ofA. melanopus spawned 48 times from May 19, 2004 to
May 16, 2007.Each time the fish produced about 440 to 650 edhe
egg was spherical and initially contained multipdd globules within a
yolky mass. The eggs was hatched 9 days later. bl@sur of the eggs
was changed from clear yellow orange to greyishleviavith processing
of embryogenesis. The size of the egg ranged frof3225 mm (mean
2.32+0.11 mm) at spawning to 2.3 mm (mean 2.61+0.10 mm) just
prior to hatching.

With regard to spawning belong to the substrdte, fish prefered red clay
pot and ceramic pot to volcanic scoria and livekrdbe hatching (%) of the
eggs from the former substrates was significanifihér than that of the latter.
The number of eggs varied with the food stuff segplto the fish. The food
stuff composed with Tetra bits(commercial diet)eat of short necked clam
and mussel, and astaxanthin showed significantly higheundity with 638

eggs than that with only to tetra bits(477 eggs)teira bits with meat of
shellfish(549-553 eggs).

2. Hatching ecology

Embryo developed quickly. Within 24 hours tharliest stage of
obvious body form was evident. At 48 hours eye,rthelrain and spinal
cord was appeared and the larva hatched out ony38 d#er spawning.
Temperature, salinity and L:Dcycle effected on incubation feriod,
hatching(%) and total length of newly hatched lartigher temperature

ranging from 24 to 30 induced shorter incubation and total length, but

— i -



higher hatching percentage. The optimum salinitgd anD cycle with 300

lux for hatching was 33 psu and 16:8.

3. Larval growth

The newly hatched larvae about 34.75 mm (mean 4.6+0.14 mm)
in total length showed positive phototaxis. Thevdar reared at 280
and 33 psu were fed rotiferBrachionus plicatilis(from 2% to 5" day
after hatching), Artemia nauplii(3® to 30" day) and artificial diet(1D to
70" day).
A white head bar appeared around 7 to 11 days afching, opaque
mid and caudal bar appeared around-12 days and 1218 days
respectively. These bars disappeared around 70 d&gs hatching. The
larva grew to 7.8 mm in one week, 18.8 mm in a imoanhd 39.9

mm in 70 days after hatching.
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Fig. 2. Four different spawning substrates for thdy (A: red clay pot, B:

ceramic pot, C: volcanic scoria, D: live rock).
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Culture days of after hatching

5 10 15 20 25 30 70

//
HEENEERRNNEERENEEEENEEEEEEEEEE

— — 150~200 pm (rotifer)

250~400 um (Arterua nauplii ) ————
«———— 250~400 /m (artifitial diet) —————
700 m (artifitial diet) —————

Fig. 2. Feeding regime foAmphiprion melanopus larvae (H: hatching).
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Fig. 3. Spawning ecology oAmphiprion melanopus. A: newly spawned eggs in
white yellowish B: eggs on 3 days after spawning (DAS) in lightlei, C: eggs
on 6 DAS in dark violet, D: eggs with eye spot onD&S, in bright shinny
silver, E: mouth broothing of male, F: nest carioigadults.



Table 1. Spawning information from a female Arinphiprion melanopus

Spawning Date of spawning S| Numbel Area ol
nest Substrate  Food
times Solar Lunar (days)of eggs
(xcm)

1 Ar. 19, 2004 May 3 530 4.3x3.0 volcanic scoria 2
2 May 3, 2004 Mar. 15 14 540 4.4x3.1 ” 2
3 May 17, 2004 Mar. 29 14 545 4.4x3.0 ” 2
4 May 31, 2004 Apr. 13 14 550 4.5x2.9 ” 2
5 June 14, 2004 Apr. 27 14 570 4.3155 ” 2
6 June 28, 2004 May 11 14 560 4.1x3.4 ” 2
7 July 25, 2004 June 20 393 610 4.3x3.2 live rock 3
8 Aug. 14, 2005 July 11 21 605 4.2x3.2 red clay pot 3
9 Aug. 26, 2005 July 22 11 580 4.3x3.1 ceramic pot 3
10 Sep. 6, 2005 Aug. 2 10 550 4.1x3.2 red clay pot 3
11  Sep. 14,2005 Aug. 11 8 480 4.2x2.5 ceramic pot 3
12  Sep. 25, 2005 Aug. 22 11 532 4.3x3.0 red clay pot 3
13  Oct. 6, 2005 Sep. 4 11 542 4.4x3.1 ” 1
14  Oct. 17, 2005 Sep. 15 11 525 4.2x3.1 n 1
15 Oct. 28, 2005 Sep. 19 11 472 4.2x25 " 1
16  Nov. 9, 2005 Oct. 8 12 480 4.2x25 4 1
17  Mar. 18, 2006 Feb. 19 150 450 4.1x2.3 ” 1
18 Mar. 29, 2006 Mar. 1 11 460 4.1x2.4 ” 1
19  Apr. 10, 2006  Mar. 13 12 485 « 4.2x2.5 ” 1
20 Apr. 21, 2006 Mar. 24 11 = 478 4.2x2.5 ” 1
21  May 3, 2006 Apr. 4.6 12 475 4.2x25 ” 1
22 May 15, 2006 Apr. 18 12 482 4.2x25 ” 1
23 May 26, 2006 Apr. 29 11 485 4.2x25 ” 4
24 June 7, 2006 May. 12 12 490 4.2x2.7 ” 4
25 June 19, 2006 May 24 12 515 4.1x3.1 ” 4
26 June 30, 2006 June 5 11 540 4.4x3.1 ” 4
27 July 12, 2006 June 17 12 570 4.3x3.0 ” 4




Table 1. continued

Spawning Date of spawning Sl Number Area of ‘
_ nest  Substrate Food
times Solar Lunar (days) of eggs (@ xcm)

28  July 22, 2006 June 27 10 610 4.3x3.3 red clay pot 4
29  Aug. 4, 2006 July 11 13 640 4.3x3.4 ” 4
30 Aug. 17, 2006 July 24 12 650 4.3x3.4 ” 4
31  Aug. 31, 2006 July 8 14 645  4.3x3.4 ” 4
32  Sep. 11, 2006 July 19 11 645 4.3x3.4 ” 4
33 Sep. 22, 2006 Aug. 1 11 650 4.4x3.5 ” 4
34 Oct. 3, 2006 Aug. 12 11 642  4.3x3.4 ” 2
35 Oct. 14, 2006 Aug. 23 11 553  4.2x3.5 red clay pot 2
36 Oct. 26, 2006 Sep. 5 12 545 . 4.2x3.3 ” 2
37 Nov. 5, 2006 Sep. 15 10 555  4.3x3.2 ” 2
38 Nov. 27, 2006 Oct. 7 22 550  4.4x3.3 ceramic pot 2
39 Dec. 8, 2006 Oct. 18 11 555  4.3x3.3 ” 2
40 Dec. 19, 2006 Oct. 29 11 547  4.3x3.2 ” 2
41  Jan. 4, 2007 Nov. 6 16 492 4.2x2.7 V. scoria 2
42  Jan. 17, 2007 Nov. 29 13 497  4.2x2.8 ” 2
43 Jan. 30, 2007 Dec. 12 13 503 4.3x2.9 ” 2
44  Feb. 15, 2007 Dec. 28 16 475  4.2x2.5  live rock 2
45  Mar. 2, 2007 Jan. 13 15 480  4.2x2.9 ” 2
46  Mar. 17, 2007 Jan. 28 15 483 4.2x2.9 ” 2
47  Mar. 30, 2007 Feb. 12 13 475 4.2x2.5 ” 2
48  Apr. 16, 2007 Feb. 29 17 463 4.1x2.4 ” 2
Sl : Spawning interval.
Food"

1: Tetra bits (commercial diet), 2: 1 (50%neat of short necked

clam

(50%), 3: 2 (50%) meat of mussel (50%), 4: 3 added with astaxantii¥h (of

total weight).



Table 2. Major characteristics of development inbems of Amphiprion melanopus
from fertilization to hatching (26, 33 psu).

A;gyeo (Zg;yr:)b ) Major characteristics of development nuggbe;m
1 The nurula is evident. Gastrulation is occuringbésstom-  1-g

eres from the animal pole engulf the yolk. Nesbicads
clear white-yellow with small white dot on tip ofgs.

2 Eye, heart, brain, and spinal cord are presentk ¥l 9
slightly reduced and darker orange. Gastrulatiocomsple-
te. Morphogenesis has begun as an embryo with emdim
tary head and trunk with somites has formed atathienal
pole.

3 Heart begins to beat. The embryo reverses itsi@ashy 10
aligning it's head at the unattached end of the &de
eye cup has formed and eye is pigmented.

4 Oxygen-carring erythrocytes develop in the plastoéguring 11
the heart and the intensity of this colour deepens
throughout the day. Darkly pigmented eyes and tids e
of ‘'eye cup overlap. Nest color is darker grey aoleith
slight evidence of eye spot development.

5 Respiratory organs have developed, irregulary hgavi 12
rudimentary opercula have formed and blood flowghie
area. Pectoral pins and dorsal and ventral pins fald
apparent. Nest color is gray with dark strip (backe)
and. more defined eye.

6 Nascent jaw and orbital bones and gill rakers apped 13
artries to the branchial basket are transportirugpdl
Nest color is gray-black with definite siliver egpots
forming and dark black backbone.

7 Gill rakers are visible, the gills are ventilatinggularly, 14
moving the jaw with it.
8 Development of the eye is completed and eyeshmm fr 15

the tapetum is visible. The larval finfold is stgresent
and the spinal cord in not flexed just prior tochaig.
Nest color is clear greyish-violet.
9 Hatching 16




Fig. 4. Embryogenesis ofimphiprion melanopus (28+0.5C, 33 psu).1l: 4 cell stage,
2: 8 cell stage, 3: 16 cell stage, 4: 32 cell stage 64 cell stage, 6: morula
stage, 7: blastula stage, 8: gastrula stage, 9:A%,00: 3 DAS, 11: 4 DAS, 12:
5 DAS, 13: 6 DAS, 14: 7 DAS, 15: 8 DAS, 16: newlat¢thed larva.

DAS: days after spawning
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Table 3. Number of heart beat rate per minute ofbrgo of Amphiprion

melanopus from fertilization to the day prior to hatching

Days after spawning

1 2 3 4 5 6 7 3
meant 0% 0% 117+ 118 168 167+ 168 168%
SD 0.0° 0.0° 1.9" 1.1" 1.9 5.4 1.9 2.3

Different letters mean significant difference &t Sevel.
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Table 4. Spawning ofAmphiprion melanopus on

different spawning substrates

Date of S.1. No. of Adhersion Hatching
substrate ]
spawning (days) eggs (%) (%)
Red clay pot OCt 14 and 26, 1o 511 oo 55104529° 97.840.13" 66.3+6.02°
Nov. 5, 2006
Ceramic tile  Nov. 27, Dec. 8 11.740.58° 550.7+4.04" 97.6+0.36" 62.9+453"
and 19, 2006
Volcanic scoria Jan. 4, 17 and 14.3+£2.31" 49734551 94.3+0.77" 35.9+4.59"
30, 2007
Live rock Eeb. 15 Mar. 2 15-3%0.58" 479.3+4.04° 94.1+0.72" 34.3+0.60"
and 17, 2007

S.l.: Spawning interval.

Different letters in the same column mean significdifference at 5% level.



Table 5. Number of eggs ddmphiprion melanopus fed different food stuff

Food stuff

477.0£28.96° 553+12.04" 549.0+47.82" 638.0£16.05°

1. Tetra bits (commercial diet), 2: 1 (50%)neat of short necked clam (50%),
3: 2 (50%)3 meat of mussel (50%), 4: 3 added with astaxantdi®%( of total

weight).
Different letters mean significant difference at 3étvel.



Fig. 5. Color of eggs ofAmphiprion melanopus (A: with astaxanthin, B: without
astaxanthin).
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Table 6. Effect of water temperature on incubatiperiod of egg, hatching

percentage and larval length Afphiprion melanopus

Temperature (C)

24 26 28 30
Incubation period (days) 12.0£1.29 10.0+£1.29  9.0+1.29  7.0£1.29
Hatching (%) 40.0£2.00¢ 55.3+1.15° 66.0£2.00" 70.0£2.00°
Total length (mm) 4.440.24*  4.3+0.27* 4.234+0.27* 3.940.11°

Different letters in the same row mean significaifference at 5% level.

Table 7. Effect of salinity on incubation period efyg, hatching percentage and
larval length of Amphiprion melanopus

Salinity (psu)

29 31 33 35

Incubation period (days) 10.0+1.58 9.0+1.29 9.0£1.29 9.0£1.00
Hatching (%) 58.0+£2.00° 59.3+1.15" 66.0£2.00® 63.3+1.15%
Total length (mm) 4.440.15* 4.340.21* 4.240.28" 4.140.19"

Different letters in the same row mean significaifterence at 5% level.

Table 8. Effect of L:D cycle on incubation period egg, hatching percentage and
larval length of Amphiprion melanopus

L:D cycle

24:0 18:6 12:12 6:18 0:24

Incubation period (days) 11.0+1.00 10.0+1.29 9.041.29 9.0+1.29 10.041.29
Hatching (%) 19.341.15° 29.34+1.15% 50.7+1.15" 63.3+1.15* 40.7+1.15°
Total length (mm) 4.040.19° 4.0740.15" 4.1+0.13" 4.240.15" 4.0+0.09¢

Different letters in the same row mean significaifference at 5% level.
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Table 9. Chronology of metamorphic pigmentationgesa for Amphiprion melanopus

larvae
Stage DAH Pigmentation development
7~11  White translucent upper portion of head bar evident
9~12 Head bar fully extands around head, translucent body bar
appears.

3 12~18 Head and mid bar opaque white and caudal bar begins

4 14~30 All three body bars are opaque and fully developed.

5 24~40 Early pigmentation on edge of pelvic fin evident.

6 50~55 Caudal bar begins to disappear.

7 65~70 Caudal bar completely disappear.

8 65~70 Midbody bar begins to disappear.

9 70~ Midbody bar completely disappear.

DAH: Days after hatching.
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Fig. 6. Growth from hatching to 70 days Afmphiprion melanopus.
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