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The metamor phosis o turbot Scophthamus maxi mus and
mor phological observation on meanophores in larval skin

ZHU Jie', ZHANG Xiu-mei', GAO Tiarrxiang®, LIU Guang-dong', YANG Yuamrwen?
(1. Cdlege d Fisheries, Ocean University d Qingdao, Qingdao 266003, China;
2. Huanxin Marine Product Corporation d Wehai , Weihai 264200, China)

Abgract: The metamorphosis and skin melanophores of turbot, Scophthamus maximus (Linnaeus) , were
investigated. The morphological developments and changes of body color at different stages of 1 to 60 days old
larvae were observed and photographed. The whole period of early develogpment of turbot lasted about 60 days in
spawning water at 14 - 17 . The morphological development of larvae could be divided into three stages:
development of organs (1 - 14 days old) , development of morphology (14 - 40 days old) and completion of
metamorphosis (40 - 60 days old) . Metamorphosis occurred about 25 days after being hatched, and the larval
melanophores of fry body were distributed symmetrically , with an increase of the density firstly and a decrease of
the density followed. When metamorphosis occurred, the body color of fry became asymmetrical. On ocular
side, larval melanophores of fry body disagppeared and were replaced by adult ones. On blind side, the larval
melanophores disappeared and no adult ones appeared. Albinism would occur if the development of adult
melanophores on the ocular side of turbot was blocked.
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Fg.1 Growth curvein larva stage of S. maximus
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A :change of tota length and total height ( etotal length;  total height) ;
B :change of the ratio of total height to total length( e total height/ total length)
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Fg.2 Three patterns of body color in Fg.3 The body color on ocular side of 60 days old
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Fg.4 Changes of density of melanophores on body surface of S. maximus related to different developmental stage
A (o ; )
B: (o ; )

A : change of density of melanophores on both body sides of normal individual
(e ocular side; blind side) ;
B : change of density of melanophores on ocular side of normal and abino individuas
( ® norma individua ; abino individua)
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Rate Metamorphosis of ' S. maximus in early developmenta sages

1.1 , 3.0mm; 2.3 , 3.9mm; 3.5 , 4.1mm; 4. 10 , 5.1mm;
5. 14 , 6.7mm; 6. 20 , 10.1mm; 7. 24 , 11.4mm; 8. 34 , 18.0mm;
9. 40 , 25.2mm; 10. 60 , 40. 6mm.

1. 1 day odlarvae, 3.0mmin TL; 2. 3daysoldlarvae, 3.9mmin TL; 3. 5daysoldlarvae, 4.1mmin TL; 4. 10 days old larvae,
5.1mmin TL; 5. 14daysoddlarvae, 6. 7mmin TL; 6. 20 days oldlarvae, 10.1mmin TL; 7. 24 days old larvae,11.4mmin TL;
8. 34 days old larvae, 18.0mmin TL; 9. 40 days dd larvae, 25.2mmin TL; 10. 60 days old larvae, 40.6mmin TL.
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Hate Microphotogrgphs of the melanophores of S. maximus

1.1 ,x100; 2. 10 ,x100; 3. 20 , X100;
4. 40 ,%x100; 5. 40 ,x100; 6. 40

,x100; 7. 60 ,x100; 8. 60 , X100;
9. 60 , X 100.

1. melanophores in skin of 1 day old larvae, %x100; 2. melanophoresin skin of 10 days old larvae, %X 100; 3. melanophoresin skin of
20 days old larvae, x100; 4. melanophoresin ocular side of 40 days old juvenile, x100; 5. melanophoresin blind side of 40 days old
juvenile, x100; 6. melanophores in abino part of ocular side of 40 days old juvenile, x100; 7. melanophoresin ocular side of 60 days

old juvenile, x100; 8. melanophores in blind side of 40 days old juvenile, x100; 9. melanophores in abino part of ocular side of 40
days juvenile, x100.
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