












ABSTRACT

Reproductive biology of maroon clownfish, Premnas biaculeatus was studied 

in terms of spawning, hatching, rearing of larvae, identification of a pathogenic 

Vibrio and skeletal characters of the fish.

Courtship, spawning behaviors, egg development and rearing of the larvae 

were documented. The larval development were described with illustrative 

figures. The gravid female spawned during 15:00-20:00. The male mainly took 

care of the eggs supplying oxygen by water currents using their pectoral fins, 

anal fin and mouth. The fertilized eggs were separative-adhesive and  oval in shape, 

and 1.99±0.03 mm in longer diameter and 0.88±0.03 mm in shorter diameter. 

The fertilized eggs were deep orange color. Cleavage occurred from 30 min. 

after fertilization, and the egg reached 2 cells stage after 1 hr. 10 min. after 

fertilization under 27.0±0.5 . The embryo was formed after 23 hr. 40 min. 

after fertilization. Hatching began between 120±2 hr. and 150±12 hr. after 

fertilization in the incubator under 27.0±0.5 . Total length (TL) of the newly 

hatched larvae was 3.22 mm with mouth and anus opened. Ten days after 

hatching, mean TL of the larvae were 6.21 mm with 28 dorsal fin rays, 17 

anal fin rays and 28 caudal fin rays. Nineteen days after hatching, mean TL 

of the larvae were 9.34 mm. At this stage the larva had three white bands on 

the body, and they began to feed on commercial diet. 

Compared to other commercial species the larvae of clownfish have a larger 

mouth. The earlier Artemia nauplii was supplied, the better the growth rate of 

the larvae. The larvae of maroon clownfish was able to feed on Artemia



nauplii from the 4th days after hatching. Growth rate of the larva was better 

in the green water (including Isochrysis galbana and Nannochloropsis oculata)

under the identical feeding scheme.

A bacterium isolated from maroon clownfish was identified by 16S rDNA 

sequence analysis, and its antibiotic sensitivity was measured. The bacterium 

was identified as Vibrio ponticus KJS1, and it was sensitive to oxolinic acid, 

flumequine, ciprofloxacin, ofloxacin, norfloxacin, nalidixic acid, pefloxacin, 

doxycycline hydrochloride.

To clarify the osteological characteristics of the genus Premnas, the whole 

osteological systems were described with illustrative figures. The genus of 

Premnas has a distinct spine both on lacrimal and on the first infraorbital 

bones, compared to the genus Amphiprion.































5'-AGAGTTTGATCCTGGCTCA-3'

5'-AAGGAGGTGATCCARCCGCA-3'
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V. ponticus strain KJS1 GGCCTACCN--TGCAAGTCGAGCGGCAGCGACAACATTGAACCT
V. ponticus CECT 5869 GGCCTAACACATGCAAGTCGAGCGGCAGCGACAACATTGAACCT

V. ponticus strain KJS1 TCGGGGGATTTGTTGGGCGGCGAGCGGCGGACGGGTGAGTAAT
V. ponticus CECT 5869 TCGGGGGATTTGTTGGGCGGCGAGCGGCGGACGGGTGAGTAAT

V. ponticus strain KJS1 GCCTAGGAAATTGCCCTGATGTGGGGGATAACCATTGGAAACGA
V. ponticus CECT 5869 GCCTAGGAAATTGCCCTGATGTGGGGGATAACCATTGGAAACGA

V. ponticus strain KJS1 TGGCTAATACCGCATGATGCCTACGGGCCAAAGAGGGGGACCTT
V. ponticus CECT 5869 TGGCTAATACCGCATGATGCCTACGGGCCAAAGAGGGGGACCTT

V. ponticus strain KJS1 CGGGCCTCTCGCGTCAGGATATGCCTAGGTGGGATTAGCTAGTT
V. ponticus CECT 5869 CGGGCCTCTCGCGTCAGGATATGCCTAGGTGGGATTAGCTAGTT

V. ponticus strain KJS1 GGTGAGGTAAGGGCTCACCAAGGCGACGATCCCTAGCTGGTCT
V. ponticus CECT 5869 GGTGAGGTAAGGGCTCACCAAGGCGACGATCCCTAGCTGGTCT

V. ponticus strain KJS1 GAGAGGATGATCAGCCACACTGGAACTGAGACACGGTCCAGACT
V. ponticus CECT 5869 GAGAGGATGATCAGCCACACTGGAACTGAGACACGGTCCAGACT

V. ponticus strain KJS1 CCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAA
V. ponticus CECT 5869 CCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAA

V. ponticus strain KJS1 GCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTT
V. ponticus CECT 5869 GCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTT

V. ponticus strain KJS1 GTAAAGTACTTTCAGTAGGGAGGAAGGTTCATRCGTTAATAGCGT
V. ponticus CECT 5869 GTAAAGTACTTTCAGTAGGGAGGAAGGTTCATGCGTTAATAGCGT

V. ponticus strain KJS1 ATGGATTTGACGTTACCTACAGAAGAAGCACCGGCTAACTCCGT
V. ponticus CECT 5869 ATGGATTTGACGTTACCTACAGAAGAAGCACCGGCTAACTCCGT

V. ponticus strain KJS1 GCCAGCAGCCGCGGTAATACGGAGGGTGCGAGCGTTAATCGGA
V. ponticus CECT 5869 GCCAGCAGCCGCGGTAATACGGAGGGTGCGAGCGTTAATCGGA

V. ponticus strain KJS1 ATTACTGGGCGTAAAGCGCATGCAGGTGGTTAGTTAAGTCAGAT
V. ponticus CECT 5869 ATTACTGGGCGTAAAGCGCATGCAGGTGGTTAGTTAAGTCAGAT



V. ponticus strain KJS1 GTGAAAGCCCGGGGCTCAACCTCGGAATTGCATTTGAAACTGGC
V. ponticus CECT 5869 GTGAAAGCCCGGGGCTCAACCTCGGAATTGCATTTGAAACTGGC

V. ponticus strain KJS1 TGACTAGAGTACTGTAGAGGGGGGTAGAATTTCAGGTGTAGCGG
V. ponticus CECT 5869 TGACTAGAGTACTGTAGAGGGGGGTAGAATTTCAGGTGTAGCGG

V. ponticus strain KJS1 TGAAATGCGTAGAGATCTGAAGGAATACCGGTGGCGAAGGCGG
V. ponticus CECT 5869 TGAAATGCGTAGAGATCTGAAGGAATACCGGTGGCGAAGGCGG

V. ponticus strain KJS1 CCCCCTGGACAGATACTGACACTCAGATGCGAAAGCGTGGGGA
V. ponticus CECT 5869 CCCCCTGGACAGATACTGACACTCAGATGCGAAAGCGTGGGGA

V. ponticus strain KJS1 GCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATG
V. ponticus CECT 5869 GCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATG

V. ponticus strain KJS1 TCTACTTGGAGGTTGTGCCCTTGAGCCGTGGCTTTCGGAGCTAA
V. ponticus CECT 5869 TCTACTTGGAGGTTGTGGCCTTGAGCCGTGGCTTTCGGAGCTAA

V. ponticus strain KJS1 CGCGTTAAGTAGACCGCCTGGGGAGTACGGTCGCAAGATTAAAA
V. ponticus CECT 5869 CGCGTTAAGTAGACCGCCTGGGGAGTACGGTCGCAAGATTAAAA

V. ponticus strain KJS1 CTCAAATGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGT
V. ponticus CECT 5869 CTCAAATGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGT

V. ponticus strain KJS1 GGTTTAATTCGATGCAACGCGAAGAACCTTACCTACTCTTGACAT
V. ponticus CECT 5869 GGTTTAATTCGATGCAACGCGAAGAACCTTACCTACTCTTGACAT

V. ponticus strain KJS1 CCATAGAACTTAGCAGAGATGCTTTGGTGCCTTCGGGAACTATG
V. ponticus CECT 5869 CCATAGAACTTAGCAGAGATGCTTTGGTGCCTTCGGGAACTATG

V. ponticus strain KJS1 AGACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTTGTGAAATGT
V. ponticus CECT 5869 AGACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTTGTGAAATGT

V. ponticus strain KJS1 TGGGTTAAGTCCCGCAACGAGCGCAACCCTTATCCTTGTTTGCC
V. ponticus CECT 5869 TGGGTTAAGTCCCGCAACGAGCGCAACCCTTATCCTTGTTTGCC

V. ponticus strain KJS1 AGCGAGTAATGTCGGGAACTCCAGGGAGACTGCCGGTGATAAA
V. ponticus CECT 5869 AGCGAGTAATGTCGGGAACTCCAGGGAGACTGCCGGTGATAAA

V. ponticus strain KJS1 CCGGAGGAAGGTGGGGACGACGTCAAGTCATCATGGCCCTTAC
V. ponticus CECT 5869 CCGGAGGAAGGTGGGGACGACGTCAAGTCATCATGGCCCTTAC



V. ponticus strain KJS1 GAGTAGGGCTACACACGTGCTACAATGGCGYATACAGAGGGCTG
V. ponticus CECT 5869 GAGTAGGGCTACACACGTGCTACAATGGCGTATACAGAGGGCTG

V. ponticus strain KJS1 CCAACCAGCGATGGTGAGCGAATCCCAAAAAGTACGTCGTAGTC
V. ponticus CECT 5869 CCAACCAGCGATGGTGAGCGAATCCCAAAAAGTGCGTCGTAGTC

V. ponticus strain KJS1 CGGATTGGAGTCTGCAACTCGACTCCATGAAGTCGGAATCGCTA
V. ponticus CECT 5869 CGGATTGGAGTCTGCAACTCGACTCCATGAAGTCGGAATCGCTA

V. ponticus strain KJS1 GTAATCGTGGATCAGAATGCCACGGTGAATACGTTCCCGGGCCT
V. ponticus CECT 5869 GTAATCGTGGATCAGAATGCCACGGTGAATACGTTCCCGGGCCT

V. ponticus strain KJS1 TGTACACACCGCCCGTCACACCATGGGAGTGGGCTG
V. ponticus CECT 5869 TGTACACACCGCCCGTCACACCATGGGAGTGGGCTG
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