w0 n K = ¥ R Vol. 10, No 3
1988 £ 6 A JOURNAL OF FISHERIES OF CHINA Sept., 1986

SERIBAEHNANERBENE
IAEE FRB

(R EBEGE LT

RE  EABALRASARERAH AL REMATE, #2TRNAENE, FREA, &
£ 16 QIAFN TR LR T HEONE R R BRI LR, SANRBETE T,
B ERERAEA LIN, ERECHN, OB, & THRE, THRBRN, D#EE% L.

FEE  EkeE MREEABRETEAS

LY RERBILEREHIEME, RREFEEMELANIR. TRBRETED
VEEFH—MREEZENGE, @ ERET—BREERE R hRENHE,H
RS AR AN EPRERN. i, REREBEMIYEHEATEATR
KEER,

Baittle (1940) \ Tung (E /) % (1944) . ZEM FHE TS (1959) PR B B K
FELEXNGEMEREFTELPR. EEX, B THEREERBARE 2B, BHE#EER
BEEYRREEHEESEN, #R-BETHEKSBFABNERENERHBNN=4
B, ARALEBAENZHABTFBHARHTRENBEHFTCHERAIN, B RN
NeaElEFEANMFRENHHT T RERENE, HENATRERMN G L8 THAE, 34
fEHBRRIF, b & ARE B2 TR EE T XNES. -

Ok W o B

APGEBA RIS AR, RAATERLRSZBN T (FHRE 1059, B2H
SRET 20 x 3 BRI MA, HBANETH 2.5 % 2.5 BERKMIER . A 32850 0]
RSB E, TREE &R E R R BERE, A T 28 50 U8 R 0 378 10 R e L8 380 42, i
MERRE A #ATE E, R H ARG BR8N,

BTFEBETE. ML, 88 T8 D-Hanks Wi BL ) 0.125% R | B M ¥ W,
PHT.0, T £°Co R & M . 8 D-Hanks sk . NaCl, 8 50 KCI, 0.4 75,
Na HPO,.-H,0, 0.06 75 KH,PO,, 0.06 37 NaHCO,, 0.35 7 B4, 0.02 55, EEE

WRNEDTHIEFETREOBOKEHER) HAE 4—6 080, BB HE KGR

*ERE . ERBAESMES T FARAENEHERENERFRTHBEERREARE, HE—H
‘.@10
AT 1084 F 4 AEHRBAN FEIMELRITALELER - ELARERS” WoA2 LER
i,



316 K ™ %R 108

2—3 W, R BRMALE A 8T, BB E ST AT RS . ROV RFIL, BT R KR
YeshEH BT, FEENBEIRFAZTRPHNT, B 2.5%pH7.4 BREM TR
BET COREE 10—15 /Mat, A MBERENAHERL, EFARMEK, BHZKRER
BERE, B LR AETF A ABERA S TRUDTR, BN ERRS LA
BB S, BIF L H-300 M BERE,

W5 g R

£aERRFRESRNFZ ST OKRY 23—26°0) #TH% 3 X(A T2/P 2%
HIRFUARBLLE., XTeaBRETHNHAEMS N, FRMEHFLE(1959) B4E
HER VAR, EXRURARBEREFN, SIS EFHRERRLT.

(—). BERBBE B

MR AUHEH B 2N Y, BN SRGE N 00 R, AW, SRIREMAI K. SR
KRR AR, PR, WRSHHEASBTHRRMER. £y, H
—ER L SN TR WL, s BN BRI R, NRRRER LD, ITEKZRE
JUsy i, SHBLIFFE SR U3l , B I B B 42 P B W AT T R 2R, T LA BB, B9 1 4
B SRR, SNTEZPR. RS RIZUMNASE Tl ZREAREF ERHR,
ENELAGRKIr. Bk, WEARAUBRENERARRAAMBPEEREZEORE. HER
ZRWUBARTAR, RAERE ERIURHRN SR, L R ERERT,

(Z) B RH B

ZHBHBEEBRZERACERTH KN, ALY TR, KEERRE
SHP— DI MBS, REZBET RERWR. SARELASE,BRTR/DHEH
2 ML, Ry 2 K CEIR 1,2, 3) . EEFRER _KSAHH, HAREEF—KE
EH, 5 BA/DRER 4 -G08, 20 4 MEDEERR L 4.5). BERIBERALLES
R, B 5O REVAT, B 8 A R/AMBFHAM. HRwits, BN 8 48R (E R
1,6). UK RUERIEEANBE, REB_KHNEHTFN, HARHSHIH,
TR RN 18 DRADRE M, HR 417, BN 16 HEH (BRI 7.8), BERSH
i 07 SALR F/, FE Bl 5 40 B, T B S R R R T A58, SR
RERRE 82 Mg, HRMAEERR, AERFE, A B F8NERL D5
WG ] B R B M B AT KP4 B PR S 2 R4, HRIERT 64 M
K, HF0 2 B BEE S Rk R4, Ha HRM s M, Rt N RIR W B,

(=) & B K B

1. HRETS WEARCEMEESR, BIER b H B2 EEEDN,
HEFU R 35 B AR KA 251 ER L, 100,
2. HEEny BUEELMERIEES,WHAEED, RS R, ERE LT



34 ERIT. ZER: SERELXENENEREETE 317

151
1. KRB AL, 2, 2@RBUNEN), 3. 2MBBMGETER), 4. 44
IR ER), 6.4 4MM(EER), 6. SMEBGEEEM), 7. 16 AEBOERR),
8. ISMBAR(MIRIH ). 9. 324 MR U )

1. unfertilized egg, showing micropyle of the goldfish 2. 2 cells stage {side

view) 3. 2 cells stage(nearly front view) 4. 4 cells stage (side view) 5. 4

cells stage(front view) 6. 8 cells stage (nearly front viewj 7. 16 cells stage
{front view) 8, 16 cells stage (side view) 9, 32 cells stage(side view)
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10, BRMIERA; 1, FREN; 12, KBETH; 18, EEERM: 1, FBER
#s 16, BIAHEAR; 16. BREERM; 17, CHYRAERATHRRENRT.
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10, early stage of high blastula; 11. flat blastula stage; 12. early stage of
gastrula;’ 18, middle stage of gastrnla; 14. late stage of gastrula; 15, closed
blastopore stage; 16, lens formed stage; 17.heart besten stage, showing
the head on the surface of yolk sac; 18. heart beaten stage, showing a
branch-liks shallowditch on the ventral side of empennage.
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19. branck-like ditch on the ventral side of empennage is obvious in cirecula-
tion stage; 20. pectoral fin bud forming stage; Z1. major two fing appeared
on the ventral side of empennage in pectoral fin bud forming stage; 22—23,
hatching atage, showing opened month which i3 cirenlar and under the head;
24.gi1l circulation stage, gill filamenis and gillarch are obvious; 25. lower
jaw formed stage, showing month turned to the end of head; 26. swimming
stage, showing month is at the end of head

COR B B B

1. S M PaFEak NREROAIHRR—WRE X, SREKKE, g
BWH 4R, Hpn B 5 NS IR AESR, 45 1—3 XL B (B I,



¥ EFI., R SRERLAN HORERENE 821

24), BB, ZEBEHRE - MDEERBRRGEWNRARBY, IRAGSR, RBRA
A5 1 AR . A, LM S EMEK ERERARERS T, YA)
WERAS .

2. THHAN HanEeBR, AERETSHEAcEHE. ENERLRARARS
Mo Sz W &, MM AERRANEE. BROEANBE%. SRETED, THER
FA . DR, 153 RIS (BRI, 25) . 33X i 4h 48 50 3 B2 300 iyt o sl ) 0 A ok A 3
¥ ik AN U B, T fRER I BRIE A BN, (R B E i3,

3. HHM EFEREMSE. NEREPHBELORT, FHAREINHEE. 4
BT B R RS 2, M O 3 L BT, DIRES, SR
LB AR A1 I (R L T, 26)

Z] e

I THERFENEZE 6RRETFEHPENRTESEN, DAREPE. KXMNER
HFRARRABRECE, HELGaammEsoEB (Sakai 1961, HgEMTK X 8
1963), XHMBEENL AERRE, RN R TR RKNAE, RN ZARH LS.
BB Fay D-Hanks BECHAY 0. 125 Z07E G WIS WAL B AR50 4—6 2040, MATLLFES
BRI ZE4E, S LU SR 3R B, R TR AT i, B B I IRAY £ W8, S HRTIE 100%, &
THRERAGNETFER X 5HMRRE R (1983) 7 15—32°C% 4T, pH6.0—8.2
A9 0.01—0.001 3 /BFHBE QR AL WM ZAEI, I, 3 By BRRE S TARE,
MNEREREFHXTAREN, SREMARN. BELHHEN, BEABNKERAEY
XA EGR REATS K, FNARASREREQBEATAE, BFREREAS
AL, X4 W2 50 5P TR PR BT WIS A L 2k, SESBERE LMY
B ERIBEERN, Bed — i, i R B e AR, T BIRW ., AEE
i, WMWBBRNWME, ¢EHH 0. 12520 REAMER, 48 4—6 APHBRLEEEN.
R EERER, PR M, B RS, B TEREFR P, MR
Ry, BB, B A e AT A K, TR T, FARLEHAR
MEREE, KUNETHREE L FEBEMMESR &, XTREEL TINENM, HH
TSR, R AE IR, BB THHEARBERNESR, B, AHAREawEan
R —FHENTZAERNFTTE,

RREABOEENEBBETRET £AKNPA. HEARA LE, WiEEME
B, R—ARKE, HEEEIAN. WMRINTELAHDFERF N R-CERAEEHE
B, LW g, RATLANBL(LER LD, HHEBMamERE, FEER
B PYE €L BRI IR, 59T R 40 LB A B g B IR (ORI I — 3 ZEBR LI
KT TR, 3F BRI R S 2 (Spek 1933) . X% B, BALAL T sy sy — R, A H R
HHEBENEERER, RR R, BRI RRE /MBI, XRENIL. A
RAR 15 Mk, FARBT O NBEHLE2EE,

BT AR MiF= R i, BB Tk b, LS E, IR SR RA BIE S AR,



322 A F O R 10%

Bz BRRMBIE S TPH L 2R RIcE. W, NFRRELBREBN,

AR, 7 8 MBI, BREERZRHRUE, ENTHRBEHEH S
AN, ERZ 16 fHEHN, WTREARRYSSHURERL D. XSRIM(EENE R
7% 1959 ) RMBMHERA—N, EAERFEME T RE, £ 16 RN 5%
SFLTER 16 AX/PHBRER . ATXHARSHIN, SIPRREEER A
By, BN 8 MM IR R M E E, HRASRREFRIAEGER, AHE
16 JEMRMM A HNEE . WAXHAHSHBRAERNBEERERNER, HTRN
PHHRAKWBERL, RELURE, RFFE SRR A BEE . FEEHZES(1983)
X KR (Megalobairachus davidianus) JRlE RHF W B, L8 RIVN B =K RIF M, X
#i50  o RA PR A SN, WXHAHEHMHNAEES IR EEN
PH, ENEEAERSLE AL RE RERFREHWHXER, Nicholas %(19042)
FEX 77 8 f (Fomdulus) JE G R E R TTIES, RS2 ¢ MERBIR 16 410 2 50 2l
RS EeH L FEER. REFF(SH)ELMAIN 1.2.4, 8 HRNHEHLE
IR R, HEREB A AL HETHARARER, KBS XERYE, £k
H,—PRER, ~TRERER, HEEAASEBRER N, XN, ESREY, A
BEVWAHETRORTHSH. XFMEFED GRS, BIFN 16 SRPF A8
SE¥ERBTHKE.

KT RN RE, XOMRIEENRELERET BB, EHRFRMRNNE
EHULR, RTERINTE R (FRAE RO 1959 ), XM MG T RAA SN
ERENREBMENRE, RELMHEYRNAENER, BT nfng,
| RSN EERTELBS, ELBRHE T URES, REEHE FMETHRENR
. ERENEHEEAHAESR, BERRWUAEG S &zl RN EZRME, &
R—BRMERS IR EHWOLER I, 18), AR EREE P U IR K, TR,
# AN RS HEECHRNENREITS, TAREREE ARG, XBERDWHR
RE|WT 4 ME. Hi, WEERGTERITBE,

BHEERE, B TSENNRES, NHA PR AERERT R SEE, RIRAR
BEZBRA DREREHNEZTRETEREN, REEEEREENRY, HRARE
RN THYBRZREEGRE. RRFRZA, B, EHERR LR AR, BAN
3, TR RKNE,

s F x M

[1] Sk, F®2%,1960, SAMGAPRBENMREWR, KHAYEM,7(1.2):20-48,

[2] MEE SRR, 1008, RTHEWEAFOEER, WRAFSHE(EATE),2:61—74,

[87 ZHil, 1988, RERFEFETERNEAE. EREESREER, #E.52):0—6,

(4] ~———,1988, HEBREEMETERANEL AR LSHAEDT, BIE,8(8)1—4,

[B] #3 . FRTE,1960, HABGHEREHOTH, LR, 11(2):145--157,

[6] EET.FEMN, 1983, RERTHSAIHNIABRRAREWN. s, 20(8):267—277,
£7] MEAE%,1083. XREKRETNESTIR. SHB5EH,20(1):42—47,

[8] MMEF, 1080, THEHERS S HOBRERE, £90%0%,5:1719,

[9] MEE%E,1955. BPWTEEWERANNE-FWR. C¥EMHOER, 4:107—120,



34 TR, PEK: SAFKRETNMNSHAENE 323

(101 #HiBl, BRER, 1083, FREANREZMESEOIN, Ak rgn=n, HEmmt, 99—
106,

[117 Batile, H. I., 1840 Embryology and larval development of goldish{ Carassius aureius).Ohio J.8¢f.
40:82—93,

{121 XNicholas, J. 8, et al., 1942, Regulation and reconstitution in Fundulus. J. Exp. Zool. $0: 127—157.

[18] Sakai, Y. T., 1961.Method for removal of chorion and fertilization of the naked egg in Orzais
latipes, Embryologia 5: 357—368.

[14] Tgng, T. C. (#FEHBR) et al,, 1944 The development of eggiragmenis iscarded blastcmeres and
fased egg in the goldfish. Proc. Zool So¢ London 114: 46—64.

[18] Wilier, B. H. ot al. (FE %), 1964, % Br i, 413—431. e iR,

OBSERVATIONS ON THE VARIOUS STAGES OF EMBRYOMIC
DEVELOPMENT OF GOLDFISH (CARASSIUS AURATUS)
BY SCANNING ELECTRON-MICROSCOPE

Wang Chunyuan and Li Yanling
( Institute of Genetics, Academia Sinica. Brijing)

ABSTRACT The embryomic development of domesticated goldfish (Carassius
auratus) had been studied with Optical microscope by Battle (1940) and Li Pu et al
(1959). In the present study, the various siages of embryonic development of the red
tiger—headed goldfish (Carassius eutatus) were examined under scanning electron--
mijcroscope. The eggs were obtained from artificial fertilization methods described
by Li Puet al (1959). The results of our observation are bricfly deseribed as
follows: .

Microplye of the goldfish was elearly discernible. It located af the end of animal
pole. On the surface of colemma formed an inner fitfall as a funnel. The micropyle is
about 15u in size. That is the only passagewsy for the sperm to pass through into the
micropyle for fertilizing the egg.

The cleavages of the goldfish divided equally beforc 8-cell stage. But after the
16-cell stage, the cleavages were unequal. Thig stage may mark the beginning of cell
differentiation (which may startfrom 16-cell stage). These uncqual cleavages formed
the cells of different size and remained clearly discernible until the blastule stage.

In our observation, the differentiation of #paired caudal-fin” of the goldfish had
started during the heart-beating stage. It was not in the stage of formation of the
caudal-{in membrane as described by Li Pu et al (1959).

KEY WORDS Goldfish (Carassius auraius) , Embryomic development, Scan-
ning clectron—~mieroscope.



