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Fig. 1 Yevelopment of digestive tube

a. ZMmE(left side); b. HMAIE( right side); ¢. R E (diagram of convolution}. A, £1-6.6 B¥

(TL 6.6mm }B. 4 8,1 #¥(TL 8.1mm); C. £ 17.8 ¥, 4= 18.4 ZX(TL 17.3mm, standa-

rd length 18.dmm): Do 44 22 23, 44 17,8 326(TL 22mm, SL 17.8mm); B, 4424 B3¢ 44

19.1 % ¥(TL. 24mm, SL 19.1mm); F. 44 28 B3, k42 21.7 ZR(TL 28 mm, SL21.7mm); G. 4

32 ¥, 4 1€ 27 ZH(TL 32mm, 8L 27mm); H. £ 41.7 5%, (= 88 Z¥(TI 41.7mm, SL 88

mm %1 ¥ 55 &%, H 45 ZH(TL 55 mm, 8L 48mm ) T, 44 68 &4, & 53 24 (TL 68 mm,
SL 58 mm): K. £ 4 103 3, £ 81 2K (TL 103mm, SL 81 mm)
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B3 By SENEEFGE-ESEME)
Fig 3 Development of gill filaments and gill rakerse (loft side view of 1st gill arch)

A. 4K 6.23K(TL 6.2mm); B, £4 7.5 Z#(TL 7.5mm);
C. 44 9.7 Z#(TL 8,7mm); D. 44 11,1624 (TL 11.26mm);
E. £ 12.36 #$(TL 12.35mm); F. £ 4 18.6 X (TL18.6mm);
G. %24 ¥ (TL 24mm).
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B4 £K0.5ERNMEER
Fig 4 Blood circulation of preolarval stage, TL 5.5mm

(B SR L 1 , B B o9 Bh Bk B iRk
¢ Arrow shows direetion of blood eireulation, white tubes arc arteries,
black tubet are veing)
1. EhifS{aortic arch); 2, ZEkik (bnlbus arteriosus); 8,.00% (ventricle); 4, .. {auricle);
b, Bifk#E(sinus venosus); 6, FEREKE (Cuvierian duct); 7, Hzhik (dorsalaerta): 8, |§
F5pif(posterior cardinal vein); 9. BEBk(caudal vein); 10, RhMk (candal artery ) 11, Bl

E£ZH Bk (antorior cardinal vein); 12. #hEhEk (segmental artery ) 18, H#Es
{segmental vein).
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Fig 5 Development of external nasal openings

A £K6.68R(TL 6.6mm); B, £% 12,6 %3(TL 12.6mm); C. £ 16.5 &% (TL 16.5mm );
. #4221 3% (TL 22.1mm); E. 2423 %% (TL 28mm); F. 44 26.1 &% (TL 26.1mm);
G. 4% 39.3 A(TL 39.3mm); H. £ 74,5 E#(TL 74.5mm),
a. MMETE(pasal valve swings front); b. &= B(nasal valve swings back).

B W IRET, Ak 11 ORISR S e B Bl— K 478 MR (olfactory lamella), &4 14 %
KEIREE LT HRIPRET AN AL RER 2K 16 2R T 58 B 17 # S 1
1,44 18.9 BRI BRI 1—2 DBUR, &4 22—23 EORK A 3—5 4B, B L
THEBRWHE, HHEES, £K 2629 BB ERECRNASRERHE, D&
R (nasal valve) ; 75 ({4 B LT B8 A BOIRERD 5 S RIS NRL 088 43 A O T TR 0/ BTl B2 7,
RSB RE Bl W55 A B A Bl (rachis) M3, b & B 6—9 MESTRMAR, FH
MMABRBR AR, ERNBRBERBYREKBRLDR, FAKXRRRE= A5
H, &% 39 RMARFRER, KERASEME. 2K 2K LARY RERE
WA a1, MR B EEW R AT . AR, BB RER M, BR
BB R 2R, A 72 SR, RS 10 + 10 &4 181 ZER0, Bt Hi2 +
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Fig. 8 Development of olfactory organ

A 2466 BK(TL 6.6 mm); B 4£{618,0 ZR(TLI12.9mm); C.4422.1 %K (TL 22.1mmM)

D. 2K 26.1 2H(TL 26.1mm); E.£4 27 5 2K(TL 27.5mm); .4 20,4 HK(TL 29.4mm);

G. 249K (TL 48mm); H. £ 62,1 2% (TL 62.1mm); I. £ 74.5 8K (TL74.6mm);

J. 44 103 3% (TL 108mm); K. 44 200 X (TL 200mm). a. —PEEME (Jateral view of
olfactory lamella).

12341 162 ZXRE, B 14 + 148K 191 BRE, R 21 + 214K 285 BoRET W
| 22+ 22,

FRERBEETS) BBAHMTREANEEEKSE, EEEHE 2 IMNEAE, W
EHER, RS, BRBANBER 1/2 F, £ 5.9 XK, BR=ARNEFEE, B8
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Fig. 7 Development of prolarval stage of M, amblycephala
FARTR B A, ad; BTRB. o
(prolarval stage: stage A. a-d; stage B. )
a 244,01 X (TL 4.0lmm); b, 25 4.6 BH(TLA.6mm); e £ 4,94 B (TL4.54mm );
d. 442 5,92 ®AK(TLE.92mm); e £56.2 FK(TL E.2mm);

1. BR#(oMactory pac); 2, Mleye) 8, Hi(otic capsule); 4, FB(notochord); 5. JAF
{myomerse); ¢, FUB(myoseptumy 7, E@E(vertebra); 8, M{1(anus); 9. #\(fin fold); 10,
KET¥S(preanal fin fold); 11, FRSREE (yolk sac); 12, ¥E'E (middle chamber of air bladdar);
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13, #¥pT={anterior chamber of air bladder); 14, BFE(intestive tube); 15, EF8E(liver); 16,
LB (bead kidney); 17, &i4(dorsal fin); 18, H#g(analfind; 19, Rsg(cavdalfin); 20 Kaul
{pectoral fin); 21, W #4iE (dorsal fin fold); 22, IESE (pelvic fin); 23 #82 (gill cover); 24,
#B:( gill filament); 25, ¥R B{branchial rays); 926, FEE% &-F(pterygiopbore of dorsal fin);
27, BT BT (pterygiophore of anal fin); 28, REEF T (pterygiophore of candal fin); 29,
E#HREE (Covier's duct); 20, ZBkEE (balbus arterlosus); 81, e (ventricle); 82, O FH
{guricle); 83, ¥RK®E (minus venosns): 34, [T (oral-pharyngeal cavity); 85, 423 (glill
cleft).
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Fig. 8 Postlarval and juvenile stages of M. amblycephala
FRERBR C-E BRCH HEDeh MBRE) RAKNRFE
(Postlarval stage: stage C-E; stage C.f; stage D.g-i; stage E. j.
Juvenile stage: stage F. k.)

1 2K 8.7 EBR(TLB.Tmm); g. £K9.97 BX(TL9.97mm); h. 4§ 11,6 ZK(TL 11.6 mm)
L &1 15 8¥(TL 16mm); j £ 17.8 F%(TL17.3mm); k. &4 25.5 X35 (TT, 25.5 mm).
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Fig. 9 Head length, body height and standard length; eye diameter head
length relationships of M. amblycephala in early development stage

1. B S5#&E 2 th{(body height-siandard length relationship)
2. Lk5&K I (head length-standard length relationship)
8. BRES L (eye diameter-head length relatlonship).
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52.8 BAMSA,,HNEEBRTRE, H40%, —BIRATNEEEIAR, Rad
43—50%. BBESLEHEARRE, HRCRTAZER 132 X4, HLHE
27—32 BN, B KT R, ek 23—26%,

8 % x B
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[4]1 B.B. EXEHEE,1085, ABFERMEY M, BEHEE,

[ 51 Balinsky, B. I., 1940, On the development of specific characters in ¢yprinid fishas. Proc.Zool. Soc.
L.ondon, 118{2): 335-B44.

[ 6] Hildebrand, M., 1974. Analysis of vertebrate siructure. John Wiley & Sons, New York.
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ORGAN DEVELOPMENT OF BLUNT SNOUT BREAM

Meng Qingwen and Tang Yuping
{ Bhanghai Fisherics University)

ABSTRACT The present paper deals with the organs development of blunt snout
bream (Megalobrama ambdlycephala). Specimens were collected from Qing Pu Fre-
shwater Fishfarm of Shanghai during Msay to Nov., 1985, The morphogengsig of larvae
were obgerved continucusly on living specimens. The total and standard body length,
head length, greatest depth, diameter of eye and ofic capsule, and intestine length
were all measured,

In the development of the digestive system, the increase of relative length of in-
testine reaches to 2289 when standard body length is 59.8mm. Teeth andgill rakers
gradually increase in number. The respiratory organ at fiirst bears a few buds on each
gill arch, then a series of gill filaments formed and divided into feather-like gill
lamallae, the lamallae increase rapidly in number. The air bladder has three
chambers, ai first the mid-chamber grows out from the oesophagus, and afterward
the anterior and posterior ones develop. Olfactory and otic sense organs complete after
hatching.

The morphological characteristies of larval development can be divided into A-G
stages. Stage A: The larva has just hatched, bearing a pear-shaped yolk sac, Total
length iz 4.0-6.2mm. Stage B: The yolk sac reduced, air bladder inflated, fin-fold
differentiated, TL 6.2~7.0mm, Stage C: Yolk is assimilated, TIL. 7.0~8.8mm. Stage
D:Finrays appeared in dorsal, caudal and anal fin, TL 8.8-16.6mm. Stage E: Pelvic
fins with unossified rays, TL 16.6-22.0mm, Stage F'; Pelvic fing with ossified rays,

gscales appeared on sides of the body, TL 24.0-35.0mm. Stage G: Body is fully sealed,
TL over 35mm.

KEY WORDS Blunt snout bream (Megaladbrama amblycephala), Organs develo-
pment, Stages of development



