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Fig. 1 Development of hyoid arch in Miichthys miiuy larvae

Stippled areas: cartilage; White areas: ossified
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HH-Hypohyal; CH-EH-Ceratohyal-Hypohyal: TH-Interhyal; BR-Branchiostegal rays; CH-Ceratohyal; EH-Hypohyal; DHH- Dorsal

hypohyal; VHH-Ventral hypohyal

2.2 #25

15 2 A 3. 0 mm BL B RA#RCE T2 H B
(1 2-A), 4.5 mm BL BB T _E RG] 2-B),
{E 6. 0 mm BL JFURZF iR 45k (] 3-D).6. 6 mm
BL 52 E L (&l 2-E), b #857E 3. 0 mm BL fif
PACE TE X H BB 2-A) . 6.0 mm BL 7547 #8734k

% 6.6 mm BL i 58 25L& 2-D,E)  f#E
£ 4.5 mm BL I 2 #8381k, 2 5.4 mm BL B 58
A& 2-B,O) . FEEETE 6. 6 mm BL B A7{43
Wk (E 2-E),7. 0 mm BL B2 281k (& 2-F).,
5. 4 mm BL B 7EMAEE L H ISR (E 2-0),

3.0 mm BL B 3588 45 2L 1 B o 1B



706 K oE

¢ 32 4

(K 2-A), 4.5 mm BL B4 2 H 5 = 5 6l
(&l 2-B) . & 6. 6 mm BL. 45— 45 — JL 543 5

(K 3-E),7. 0 mm BL B FF iR 1L (K 2-F), &
7.8 mm BL 251k (& 2-G) .,

2 &t fr s e e

GH-2E£F 45 : BB1 — 3-3L845 1 — 3; HB1 - 3- F il 1 - 3;CB1 — 4-f #1451 — 4: EP1 — 4- 845 1 — 4: UPB- Wi ; LPB- FWi ; UPBT-

M LPBT- T 04§ : GR-H#

A, 3.0mmBL; B 4.5mmBL; C. 5.4mmBlL; D. 6.0mmBL; E. 6.6 mmBL; F. 7.0 mm BL; G. 7.8 mm BL

Fig. 2 Development of branchial arches in Miichthys miiuy larvae

GH-Glossohyal; BB1 — 3-Basibranchial 1—3; HB1 — 3-Hypobranchial 1 — 3; CB1 — 4-Ceratobranchial 1 — 4; EP1 — 4-Epibranchial 1 - 4;
UPB-Upper pharyngeal bone; LPB-Lower pharyngeal bone: UPBT-Upper pharyngeal teeth: LPBT-Lower pharyngeal teeth: GR-

Gill raker
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Fig. 3 Development of opercular apparatus, suspensorium and jaws in Miichthys miiny larvae and juveniles
M-Maxillary; PM-Premaxillary; D-Dentary; MC-Maxillary Cartilage; QUAD-Quadrate; SYM-Symplectic; HYO-Hyomandibular;
ENT-Endopterygoid: MET-Metapterygoid: PT-Pterygoid; PAl-Palatine; OP-Opercles POP-Preopercle; 10P-Interopercle; SOP-

Subopercle; RA-Retroarticular; AN-Angular
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Fig. 4

Developmental sequence of the skeleton in relation to their feeding habit in larval Miichthys miiuy
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Study on the skeleton development in relation to their feeding habit
in Miichthys miiuy larvae

ZHAO Sheng-long ', LIAN Qing-ping’. ZHONG Jun-sheng’. LOU Bao'
(1. Marine Science and Technology College . Zhejiang Ocean University . Zhoushan 316004. China;
2. Zhejiang Institute of Freshwater Fisheries. Huzhou 313001, China ;
3. College of Fisheries and Life. Shanghai Ocean University. Shanghai 200090, China;
4. Marine Fisheries Research Institute of Zhejiang Province . Zhoushan 316100, China)

Abstract: Based on clearing and staining method. morphological characteristics of the early skeleton
development in relation to their feeding habit were observed in Miichthys miiuy larvae, Ossification
started upon the 4th day after hatching at 3.0 mm BLL (body length). Hyoid arch elements were
cartilaginous in 3.0 mm BL and became ossified in 7.8 mm BL, whereas interhyal retained
cartilaginous condition. Also Branchial arches were cartilaginous in 3.0 mm BL and then ossified
gradually. In suspensorium. not only hyomandibular, symplectic, palatine and pterygoid were earlier
occurred cartilaginous than quadrate, metapterygoid and endopterygoid but also ossified early.
Opercular apparatus, jaws showed a different developmental style. They started from fibrous to full
ossified bone. Up to the 34th day (7.8 mm BL). most of skeleton elements became fully ossified
besides quadrate. metapterygoid and endopterygoid. These results showed that the osteological
development had completed in the early stage of Miichthys miiuy. The short period of ossification
process showed that it had the ability to early feeding.

Key words: Miichthys miiuy ;{ish larvae;skeleton;early development



