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Fig. 1 Growth curve in larval stage of V. variegatus

(a) change of total length and total height;(b) change of total height/total length
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Fig.2 Change of density of melanophores on body surface of V. variegatus related to different development stages

(a) change of density of melanophores on both sides of spotted halibut; (b) change of density of melanphores on ocular side of normal and albino

individuals
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Early ontogeny of chromatophores and skin color changes of
spotted halibut (Verasper variegatus)

YAN Junli ?, CHEN Siging', CHANG Qing ", LIU Changlin', HU Jiancheng', WANG Zhijun*
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Abstract: The abnormity of flatfish is very common in seeding breeding in aquaculture, and the morphological
characteristics and distribution of chromatophores, as well as skin color changes during early life history(0—72 d)of
Verasper variegatus were continuously observed and photographed, in order to offer reference for research and
practice later. Results showed that the whole period of early development of spotted halibut lasted about 50 days in
spawning water at 12—19.5 °C, and there was a rapid growing period after 20 days old.The larval melanophores
occurred first and had the most contents, then xanthophores occurred, and iridophoress occurred finally. The larval
cytochrome of fry body were distributed symmetrically before metamorphosis, with an increase of the
melanophores density firstly and a decrease of the density followed, and the maximal density of melanophores
were 1390 cells/mm’at 9 days old. When metamorphosis occurred, the cytochrome and skin color of fry became
asymmetrical. On ocular side, larval melanophores of fry body disappeared and were replaced by adult ones, and
skin color was saturated and black, and the density of melanophores was stable, about 150 cells/mm* . However, on
blind side, larval melanophores disappeared and no adult ones appeared, and skin color was white. In our study,
albinism often occurred at metamorphosis (35 days old), and adult melanophores of ocular side were blocked, and

could not pass the metamorphosis period, and became albino.
Key words: Verasper variegatus; melanophores; xanthophores; iridophores; morphological observation
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LRIWRAF LGN B 38 b (R, 2.3 dAF ORI BE L RANMT; 3.3 dff TS BE LRI 5 ISR AR (R AN s 4. 9 dAF SR AR T (L KA. 5. 17 d
IRPRIE LK AML ;6. 24 dfF A ERKANML; 7. 24 dfF AR B O R MAELE: 8. 24 dF MBI E KM 9.24 IEEER: 10. 28 B b8
RN BHTIY R R RN BHTIE Z . 11,34 B O RN, 12,24 AR B S R B8 LM LKA, 13 3 dEBRERA
ALZRAL L 14,63 dRREE (LR AN 15. 34 A HLON R4S (R A0 A 16. 34 dTCHR M SRR BB o A s 17, 43 o AR 5 £ 20 € 3 4 ML 5

18. 43 dJE MM AR #4030 € B A0 . 19. 43 dIEHR N 30 L R4 M s 20. 43 dJE HR MR (i (s R A M SR 42+ 21, 72 O HR AR fk i 9 b e 3%
YA 22,72 dF IR IK S (R A0 23, 72 SRR IR AR P L SR A A . 24, AL A ORI SK 36 (o AT 25, 1E W AR IR Sk 38
BRMM: 26, AU A RMIRT B ERMM: 27, EF AN R IEH AR, 28 AMATIRMIK T Ha KA. .

FRIIAR 5 8 TR 1~4, 5~8, 9~14. 15~23, 24~28/3 HIMRR N BAF . BERIHUMF M. BRORMPRE . BEYFAMNEE
FEHMEA . RANMESIER A AERMBMLILE: BOFHARRBARME: TEFLIARTORMNE, ROFLARILEZN
s g S AR EE

Plate Morphological development of chromocytes of V. variegatus during 1-72 days old

1. chromocytes at 1 days old after hatching; 2. chromocytes of yolk sac at 3 days old; 3. symmetrical pigmented band of the origin of dorsal fin and anal
fin; 4. chromocytes of trunk at 9 days old; 5. chromocytes of trunk at 17 days old; 6. chromocytes of head at 24 days old; 7. concentrating of melanin at
24 days old; 8. chromocytes of tail at 24 days old; 9. origin of anal fin at 24 days old; 10. increscent pigmentation band of anal fin and chromocytes; 11.
chromocytes of anal fin at 34 days old; 12. origin of tail fin and chromocytes at 24 days old; 13. pigmentation band of tail fin at 43 days old; 14.
chromocytes of tail fin at 63 days old; 15. chromocytes of ocular side at 34 days old; 16. chromocytes of blind side at 34 days old; 17. chromocytes of
ocular side at 43 days old; 18. chromocytes of blind side at 43 days old; 19. chromocytes of tail of blind side at 43 days old; 20. melanin concentrating of
blind side at 43 days old; 21. squama and chromocytes of ocular side at 72 days old; 22. chromocytes of ocular side trunk at 72 days old; 23. chromocytes
of blind side at 72 days old; 24. chromocytes of albino ocular side head; 5-2. chromocytes of normal ocular side head; 25. chromocytes of albino ocular
side trunk; 26. chromocytes of normal ocular side trunk; 27. chromocytes of albino blind side trunk. Note:The first letter(1-4,5-8,9-14,15-23,24-28)of
plate label represented a special period(1- fry at 1-9 days old; 2-postlarva at 17-28 days old; 3-pterygiophore pigmentation at 28-63 days old; 4-postlarva
at 34-43 days old during metamorphosis and juvenile fish at 72 days old after metamorohosis; 5-comparison chromocytes with albino individual and
normal individual. The blue arrow represented melanphores; The red arrow represented xanthophore; The black arrow represented iridocyte; The green

arrow represented squama
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