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Fig.2 Five development stages of Cynoglossus semilaevis
larva and juvenile by body length cluster
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Tab. 1 Parameters of five development stages of Cynoglossus semilaevis larvae and juvenile

item I 11 I v v
Stage | Stage 11 Stage 111 Stage IV Stage V
/d days after hatchry 1-8 9-15 16-23 24-30 40-50
/mm total length (L) 3.3-8.5 8.7-10.5 11.1-15.4 16.76-17.8 35.8-40.4

®2 ¥ BEHERBEAENBARER
Tab. 2 Alphanumeric dichotomic key of the vertebral regions and considered abnormlities used to classify deformities in
Cynoglossus semilaevis larvae and juvenile

abnormality type prehemal region hemal region caudal region

supernumerary hemal spine (Fig. A & D) + +

unfused hemal arch (Fig. B) +

compressed vertebrae (Fig. B) +

fusion of adjacent hemal spine (Fig. C & I) +

supernumerary neural spine (Fig. D) +

fusion of adjacent neural spine (Fig. E) +

vertebral body deformity (Fig. F) + +

bifurcated neural spine (Fig. G) +

vertebral hypertrophy (Fig. H) +

vertebral body fusion (Fig I) +

elongate vertebrae body (Fig. J) +

detached hemal and neural spine (Fig. J) +

supernumerary caudal (Fig. K) +
bifurcated caudal fin (Fig. L) +

. oeeyee

Note: ““+77?donate appearance deformities.
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Fig.3 Abnormalities in vertebral column of Cynoglossus semilaevis larva and juvenile
A.Supernumerary haemal spine in the prehaemal region of the vertebral column; B. Vertebra deformity and unfused haemal arch in
the prehaemal region of the vertebral column; C. Fusion of adjacent hemal arch in the prehaemal region of the vertebral column; D.
Vertebra deformity, Supernumerary of neural spines and haemal spines in the haemal region of the vertebral column; E. Fusion of
adjacent neural spines,;F. Abnormal vertebra and haemal arch in the haemal region of the vertebral column,;G. Bifurcated neural spine
in the haemal region of the vertebral column; H. Vertebral hypertrophy in the haemal region of the vertebral column, I. Abnormal
vertebra, fusion of adjacent haemal spines and detached neural spine in the haemal region of the vertebral column,;J. Elongate Verte-
brae body, detached hemal and neural spine in the caudal region of the vertebral column; K. Supernumerary of caudal fin; L. Abnor-
mal caudal fin and bifurcated caudal fin.
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Tab. 3 Skeleton deformities type, location, time and malformationt rate in six Flounder fish development stage

/d
fish . . .
type location time abnormality rate
14 PH, HE, CA 25 31.6%(6/19)
Cynoglossus semilaevis 40 25%(4/16)
7 5 PH, HE 33-41 83.3% (10/12)
Hippoglossus hippoglossus 41 91.7% (11/12)
9] 21 PH, HE 35-40 /
Paralichthys dentatus 40-50 /
54-65 /
[14] 24 HE 21-24 33.3%(14/42)
Scophthalmus maximus 25-28 23.1%(7/29)
29-34 23.6%(9/37)
35-60 27.3%(35/129)
6] / CA / 30%—-60%
Paralichthys olivaceus
(131 9 CE 1-45 28%(50/179)
Solea senegalensis
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Skeletal deformities in the larvae and juveniles of cultured
tongue sole (Cynoglossus semilaevis)
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Abstract: The tongue sole (Cynoglossus semilaevis Giinther) is an increasingly important marine flatfish with sig-
nificant potential for aquaculture China. We documented skeletal development and deformities in tank-reared C.
semilaevis larvae and juveniles (n=459). The specimens were double stained with alcian blue and alizarin red. We
identified 14 types of skeletal malformations, including vertebral body fusion, hyperplasia, local hypertrophy, de-
tached haemal and neural spines, bifurcated haemal and neural spines, and a bifurcated caudal fin. These skeletal
malformations were most common during the post-metamorphosis stage (day 25, 31.8% of specimens) and later
during metamorphosis (day 40, 25% of specimens). Malformations were most common in the PH (prehaemal re-
gion), HE (haemal region), and CA (caudal region) of the vertebral column, but were absent in the CE (cephalic
region). Our results provide insight into the developmental process and optimization of rearing conditions for C.
semilaevis.
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