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REFHRIEA TR SERUNE
BO#, TRE, #AEE, KFE

(L. PR AR 22 e LR T8 266003 5
2. WPEDK RS B s K ORI, IR 755 2660715
3. JLHHE R FK A, HAS pRGE 041 -8611)

HE: AARMBEBEGRAA, FEAN HETREXHENNENEBRA T IR, FafiR
RELRABHMERNLSHMERFTRHEE, B NRAH(KAZHE A0 RH. &
FEH R R R R B B AT B 89 B, R ] Tmage T SR B R B K B A I AR
DT pREZ A TR NEN T, WA A EAHEERETANERKEH
(RZFH#M2ampm Eox Al Bl AR BENBSEN, SREW, hEFF
MBI, WEERE FEWNE, WEHE, Tk, 742 1.45 ~1.58 mm, 7 KR (6.3 =
1.24) C,HE3M HZHEEAH 1 h BEMRK,24 h F3 NE B, 61 h F3k R ER,134 h
FHNEE T FH,161 h GO EF 485,319 h G4, AEANERAFT IR T, %
ENFTHARENRHMANESE, TEHAEL F, REZKEAL N DAE, BT ETHE,
BEZEALERK, KXBH , BT, WE L L%, WEREILTW R 2 4, %
A LA IF B o W A PR, U0 FE SRR D, SR IR EE LA B R b ok P, AF AL R T BOR
ANBEEGE L  WEELTA D e, X EIL T2, N ERE + 2 Mk, I
BEILAL, BT, RENFINE BN N EEHNIAS T A EENERRFTLAER
FHX, EARGINFXEE N FEEREFRX ARG, N FATLARYH LSBT/
MEREEEAEEE N,

KW ke BBAF; WE; B WHE; &3l

PESES: Q954.4; S917.4 MERRERD A

Ty £ SIS O - 5 A R0 S R LA
KEH R, HAS [ £ 278 P -/ L B9 A 4, B
H R E R LR R RIEAS, S E M
A PR G RE S 5 A7 AR 22 57, X L BE 2 st L
FIFREE R 2L S 20 4Rk, H A 25
2EOGE 1 N AR Ty 32, R T O B AR
( Pentapodidae ) . ] i £ &} ( Chaetodontidae ) | g}
( Serranidae ) K [i% 3k fa &} ( Labridae ) 28 20 & Fh fa
KGR L SR REEE B R
(Perciformes ) Hh Z Fj fa 558 10 N\ T 04014 22 W%
(7 T T HR R i e et ge

Pt ( Theragra chalcogramma) 3 J& #% 5 H

W HHEE:2011-07-27 &E HEF:2011-11-11
RENTR A S5 AT LRI & 4 2235 H (200905019 )
BIEE K55, E-mail ; gaozhang @ ouc. edu. cn

( Gadiformes) %} ( Gadidae ) \ B4 J& , 434 + H
AT g ity 2] 1 A TR U A6 P B R v B KA
W, & —FhEEZE A K R T s, 20 4t 80
SERR, AP 77 1 RS TR 3 145 J7 ¢, {H H 20
T2 90 AR LK, e fidh 9 Y 1 4 T B, 1992 4
FEEAUK LTt R TR AR, 25 il T
ARRL TR FE it o[RBT, 17 22 2 38 0 5 1) . 4
KW AN FEHLHI T PF5E. Kyung 21
WF5E T 20 HE208 70 AR A T e 7R P e T Sl A A
0 51 AT HE 810 2E 25 24 45 E . Kendall 251 F
1990 4 XoJ AT 47 17 i 125 761 =5 ) A 5 vl e 1) A f
YR #EAT AT, IS Schumacher 451 xof H: B3

http : // www. scxuebao. cn



248 Koo

S ¢

36 &

N FEHLRIHEATHE— 25T, Blood % g5t T
BT Far H7 m s e 65 ) L W & . 1986—1989 4F[H]
Masashi 25" F 43 4F 4 78 Jb 1 38 6 35 ¥ 35
FE,FF R T B 8 A7 HE £0 J0 A 1F 50 19 368 55 0 A
1990—1992 4 Hiroki 25" St H 4 g J2 % £ B9 |
A 810 2 A B 8 BEAT T 98 Tsutomu 251
XS A F AL i ( Boreogadus saida ) W) i 141 4.
AT TIE A2 g, Hiroya 451 13 H AR %
TRRUPER 55 B i 2 R P R IR T T A, 2
B AR LG TPt FU G & 1 i A b B AR | B g
DL BB 2BA R G
ENVIEMPY IS T 1SR RO S TIBURTAL
TG S SRS, 7 B R L % 3 BTG , bl
TTEMIGAS R & B B Be 32 45 99 IR 42 1 A2 4k, 4558 1°F
T ONRR S AEFLAE MG & B R TR ARk I
AW S AR S RS IR R kB
Rt [ 025 R 50 K AR SR SR LB BORL

L MRSk

1.1 ZEPHERBLESE

Befies 5 164 2008 41 10 HPI7E H A< b i 18
5 2 S AR A M K VS T SR P A AR e e
S SR T AT £ BB K ™ 5250 3 15 000
L )2 A4~ U BUPEFR KA, 2008 411 H EA) ik
PR AR GG et ( @) ShEfa (S ) % 3 )8,
g3 g5, 3 & 4K (TL, mm) , &£ (BL,
mm) , G (BW,g) o 2R 1000 L /K4S
FAA, R s AU E R 2K 7 488 5 000 L
AT SE G PR KA TR 5 . R A AL LR
B 20 R S B P B BGRB8 4 B
G, oRE L BRI T5 1 BT 1T
NG, R E 5 min J5, HEREE 34 JEE 6 TR
KIS BT VR EOR . KGR R & 24 N H
215 em T8 3 com [ RT3 3 85 55 ML (R 1
FRILEE 2 000 4%) , FF 8 T 6 Criefess i
o MEEF R N TG 8 110 13D, e fb it
IKERBE Ry 34, B K I S 4 A (] 9L B L 6 3 ) T
K 2/3 R FEINFk o AE 5L B0 = 32K B T 2
fit R K P FHFLAZ 0. 22 m AOTFL B I e

A T HERS el @ . TL =
780 mm,BL =721 mm,BW =4110 g; & . TL =711
mm,BL =665 mm,BW =3 510 g, [a]if BCE- 4 1
R ARG

1.2 HRAEBINSRNEFE

IR B R — S #E . RS Hall
S0 K P PE A ( Gadus morhua ) i 5 5 11 A1
Kimmel 25" %} 85 T 1 ( Danio rerio) G % &
YR 53 Fefin 44 07 s (CHCHE #0010 32 2B 8728 0 e e
HRA) , ¥ Bl =2 45 U9 & & W15y 21 A1) 43
(%F1),

BB IONG & T LT 32k 5 24 h 4,
B2 /NS 1 UG IRAARIE UG A 4 /N L% 1
U AT U 2 AT R I 8 /NP 11K
BN AL A6 B 10 ~ 15 Rz B -, ] H] Nikon
SMZ1500 i it 22 Ge4r S HR MG & 7 B I 00
FEIRAR I/, BT SR IR iR & & I 1R] R & & BB
Wt AR I, RS IR IG K B R A

R1 REZHIVERREHE B S

Tab.1 Stages of embryonic development of
walleye pollock divided in this research

F RE Ry
stage developmental stage
1(0~2h) FAAN 3 ( pre-cell stage)
2(3~6h) 2 I (2-cell stage)
3(6~8h) 4 ZH 4 (4-cell stage)
4(8 ~10 h) 8 2 fifu 1 (8-cell stage)
5(10 ~12 h) 16 ZHfifg A (16-cell stage)
6(12 ~19 h) 32 4 (32-cell stage)
7(19 ~24 h) 32 YA fdy] (32 * cell stage)
8(24 ~36 h) PR (early blastula period)
9(36 ~50 h) FE W3 ( middle blastula period)
10(50 ~61 h) FE 30 (ater blastula period )
11(61 ~79 h) J5g 5 (early epiboly period)
12(79 ~98 h) JE A1 DR 1/4( germ ring 1/4. epiboly)

13(98 ~116 h)
14(116 ~134 h)
15(134 ~161 h)
16(161 ~192 h)
17(192 ~226 h)
18(226 ~259 h)
19(259 ~292 h)
20(292 ~324 h)
21(324 ~355 h)

JE %4290 # 1/2 ( germ ring 1/2 epiboly)
JE 63 0 % 3/4 ( germ ring 3/4 epiboly)
JEL 1 56 4] (early middle)

WEAAAD,BW 5/8 ( tail 5/8 around yolk)
JAAA&AZ Bl 3/4 (tail 3/4 around yolk)
JRAA A5l 7/8 (tail 7/8 around yolk)
JE{AR AL 44~ ) (full circle around yolk)
JERAL B 9/8 (tail 9/8 around yolk)
J##4k ( hatching)

1.3 BREZEFIERNMENNE

AR B 6 i B R, R Tmage T B
GIAE RN e AWFTEREOR KO A I 0] | 4
SRS DU ) VR e 7 ) R AT A 6
FI 40 ~ 50 AN G HEAT I, 3R 520 BRI A 3
U B BIE 2 FIREIR 1B SRR IR A 7 3 i v B
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Bk
1.4 ZRIARIMELEMT RMERYEE

O3 A A SZ RGO 2 A0 R R T O AT I
EALHTHA BN 14529 100 ki, U8 56H 0.1 mL/
L @R %% v (PB) ¥ (pH = 7. 4) 4353 o Pk 4%,
PRI 5% I W E W (pH =7.4,0. 1 mL/L ()
PB ) 306 3 1K, 1% SRR 1 b, EDRS 6 FE It
K AT AR AT AR - W S A e %, T 41 4
L I 5% (JEOL-JSM-840 7 ) XL%% £ B 4 Jif 3=
TIPS AO% A5 2548 . F Tmage T {400 4% 445
R,

2 4%

T N T30 0 M fa 5 It 240 3 I LA L
PERR A B IEH , U0 G0 2 i s i o LR
FEt,

2.1 FERR% BN SHEIR

Pl P2 PR P4y BN, o 22 R A= e,
R B R, DR B34S, JCihER , A 32K 5P B
21,41 ~1.54 mm, JEfLKIR N 6.3 T, fEREA
RE SRR R, NZAE G =1
REEGE 4] 43 o 21 A, 45 K & IR A 4
TR TABE (AR T ) , FFAR I A0 48 Y B 22
il B i i & B R = (AR D) o

JPELAT 4 (0 ~3 h) HAM(CRBEIIL)
ZHGIE 1 b, 2K O SR A 5 2 1 sh ik R B, il
5 SR it 1) 200 55 T 4 SR BT o — A ) R
e % R 1 i N S B N i B VA 1 A
WA, R A B A K PR B B B 2 BRI 4
(FERRI-1)

IR (3 ~24 h) 2 I (CERE#2)
TEZAEIG 3 h A2 A, IR i AT 15 YROK 18 P9 A 43
24 KR53 BOE AU S5 1 PS8 43 (B RRTT-2) o

A M (R EW3) AEZ )G 6 h A4, Ik
BEATEE R 4, R oy 2 5 55 — IR FE ] — K
SN, 5 1) 55—k oy T ) B, IR SR
L 53R 4 53 (B T -1 B IT-3)

SN (K E W 4) AEZ K )G 8 h &£ 47, ik
BEIFATHS =038 MR Ay 24 5 55— 7 [ PA T
M H T RTS8 A4,
SEPTHEHES ], vha] 4 A~ 20 i B /N T AL 1 40
ML CERR T -2 BRI 4) .

16 4IfEIA (L FWI5) 72K 5 10 h A 47,

R HEA TS PUIR A3 3, X R 43 349 T4 =R, X
S A5 B 2 o i J — URASCBR T 7K F- T Y B
o T PRUEREA AT VYA 20, 22 5040 i 2 Y
Ttk XAB BT AMIER RN Bl (PR
[-3; M I-5)

32 i EEW 6) NG 12 h £ 4,
RRGHEASS 5 WAr3d, seHArf a4 A4 kT
A5, N2 AN HMHEITIR, W R )2 4
JHL, $5e 28 BTN KON %) 53 208 18— TR 28 v (B A
PR 2 20, T B AR — )2 109 Js i 4 J2 B iR
o A E B BN AR AN B B B, (AR
FERNVAEE AT o 32 41 i 1A A5 4B 04 HE A R
W, FLEE R ke 1) B 2840 75 ok AN B (&
h 1 -4;EMI-6),

32T M CRBEMT) AEZHKEE 19 h A4y,
IR RGLLE A S 6 .7 IR 4324, 73 A K- S e B
T PN TR BSR4 (A5 A 5T B — AR 5 7 B 3
FEAR P A B I ER, R IR AT . ez
I, A A Z (B A IR LR BRI, Nk T 2
64 ~ 128 I AR AN [F] 25, I 4 1) 3 i ok 3 (&
W1 -5 I-7)

FEM-B (24 ~61 h) PRI (R F W
8) : 52K )5 24 h, &40 10 ~ 11 IR AHML 53 %4, 4 e
RBUE/DN BRI 2 IR TN HZ T B
— AN R SIOIR I , BRI 0 T AR, O P 4
JRBR 2L BRI 46 5 % 1 © 9 mRNAP (R 165
FEIRRI-8) o

WP R EI9) 255 36 h, IR 40
AR T A, 18 Stk 58 ke i W IR (AR 175
FRRIT-9) .

BRI (KB 10) . K55 50 h, Bk 4
It 1 B9 5 T L TR, UL S €0 v, 4 i 2 U
% JEBEN T B0 2 5 B — A LR IR, B PR )
S v (R T -8 R I -10)

JR A REH-E (61 ~161 h) FmRM(RE
W11 32K )5 61 h, TERENR S IR B v |] 28 451
e O T B AR R, 0 JU U2 4T L D 5 % T A A0 40K
SRy RE T AL IR MR N, B R AR, R
2 O BEL RS I 2 2 AN 1 N s T B, TR T
FEREWEJZ A1 21 G5 T B IR IR 398 J52 440 it R R 35, i
T L bs &5 R & B B B R 4G (R T -
9; R T-11)

JE IR 1/4 (L EFIN12) : 2455 79 h, IR
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W RONEE 2 174, B o 240 & A L TR
e B R U E R SE R W A0
TERL(EIRE T -10; B AR TT-12) o

JFARELER 172 CREB3) . 2455 98 h, IR
IO S /2, G 25 il 3G 5, i K R A
72 S B _E0RE & 7 BV IG A A, iR R e
UG R IE R . Bl 40 iz 3l , T IR )2 90 A4
R JE R T 5 I o AR AT TE B, Ik A 4
e AR RS 2k A oA . (R T -11 5 &
F-13)

SRl AL B0 3/4 (KB 14) : 52K )5 116 h,
IR B85 B 28 3/4, S B A 4 Ak A8 45 5 n
B BT, (E R B 4 B B, IR LT
o JJE T v ol v DX 328 1) Wi B 48 AR
CERR T 125 R I -14 ), pf g b i il 1) s 7 8
TR 24, A 2 TR A T T B 7 S5

JEESCHIB (R B 15) :5245)5 134 h, J5i )
AL G —JA], J5L T 9 PAT, Ao 28 RE NS W T B, 7
LRADG IR M 2 2R, B 2 FE7E B #4141 28 ke
AEAT Bl 2210 AR b J5 3T 46 58 i
S0 ARG ) P S 4R RE A A S SR, R
PRE IR B 4 S 3 B, O IE L SR IR R K, A
AEIE R, RIS B, I ARARTE B (& R
[-13; B M I-15) .

FERZFH M-8 (161 ~292 h) JYR A4 A1, B
5/8(KBEW6) : NG5 161 h, Fi 5 Sk HBEE 1)
AWk, B3 A0 i = o B L R L S
1) 5 F& 2T B, B AN IR AR 38 I, A1t B, LT 4K
ik 15 ~ 20, TR EH G, PRI S0 IR R,
JIE H B, 7 S A VAR T i A5, o e JE By ) J
(ERRT-14; /I -16) .

RGN 3/4 (LB 17) . 255 192 h, it
R IR HEE 3/4 B2 I = 02— 201k, o i g
KFRIGIG . Sk 5 i 9 0 0T 2 BH S, 40 & AR 0%
B, AR i A2 /N, FF e T 2 I A4S i 7 1 il 4k R
B R BN 2K 30 ~ 35, A E AN £, s R
TR PNt 3 5 I 2 U A %o B9 8 20 1) 0 — 2D I
WSO R 1) AS D 344 T2, O 5 % 5 B9 i) it 18 K
(BERRT-15; B I-17)

WIAREEE 7/8 (LB W 18) : 25 226 h, it
TREL R E 7/8 IR Bt — 25 G0, WG 4k 22 1
JE, Mt S5 B, o WO T e i 5 A 4 5 € 2 40
A O AR, A T i R, O

PERE TSR, IR B S PG o, S L it BB AN ]
OB T -16;5 KRR 11-18)

IR CRF W 19) 285 259 h, ik
AL BR, w2 AR B, & Bk Wi . Ay
BEHBEIN, Ik 44 ~ 48, S RAELA /)N, O JIE B o8
2 M feg D LT I T R — 00 1% g O O s o R 5
REMWI) A T IR, i R 50 A 18 1
sk, b Iz I e (R 17 R -19) .

AL AT 7 (292 ~324 h) WAL 1 ~1/
8(LKEWN9) : K5 292 h, A 2 i 43 51 2 A
PETFMTE , O I A Bk 5 . KA AR
JEBRRETS BB ST, R ETE W AT UL s A rp s e R
G3AT TR h R i B 2 E P2 b5 LT
TRV 2R 1) 1 ZRT I T 2 SR 5 WA AR ¥ b T
ULCERR T -185 KRR 11-20)

(324 ~ 355 h) B (kEW 21) %
K5 324 h JFURIEAL , IR R O 48 50 4 I 5 O
e ORISR0 1, T A R v ik D e
Y R Z B AR S TR % 1, bR T 48 5 71 A 7 IR 1R
S WL R 2B B AR T, FoR iy g
BR ARt E 77 (D19 B RRE-21) .
2.2 MREEIEHRPENTH

AT B (1) RS2 KGO8 A0 53 2L IR
LUINIRY 7)1 NNl = B R R A 1 IR =
AR T Tl (1), DRI K &
EUE EFBEE
2.3 MRAEBIBRPZHBIRPENLTERE
HEK

I3 IR BREAE RS2 A5 B 2 4RI | D 1 5GP 3
AT 0 0 1% 52 K5 FL S B9 S0 b A 45 R A 7
PR BIES (% 2) .

RZHIP L RN PRSI
TS LS B, B 2 A L8 T 11 B, 2 4G fL i
JEV-AH (S AE AL AL A K 2 O A B
, BRIBEREFLAN B 2. A B A (1,46 £0.31) pm,
B9 FEE % 10 BE L 1Y %% B2 O 21,16 ~ 30. 60 4~/100
pm?  SZREFLFLAE A (4.33 £0.31) pm(EIRRID) .

2 mRHAIR T B 2 4O
TOP AR AR AR 27, B RS RE LR A2 AG B LI, [A] i
H(2.04 £0.35) pm, ARG B B3 K, B R
FETIBE FL B % o 14. 71 ~ 20. 30 /100 pum®,
G2 AG ALY 00 A W o W BHLJE , 2 KG FLALAR
(5.26 £0.29) pm, WHZHGHIHG K (ERRIV) .
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1.65 r
1.60 T
1.55 1 l
% i
gl [ i
£2 L350 L
&E 145+ L
g
1.40 ¢
135
1.30
A SR a0y 3 T2 1IR30 7 B IS REN M
unfertilized  cell division  blastula stage gastrulae stage embryo prehatching
stage stage development stage
stage

KAWE

stages of embryonic development

B1 REZRRERFHEZERINEEN

Fig.1 Egg diameter of the walleye pollock based on embryonic development

R2 PEZHRNEEIEFZHEALMIRT RSB ENL

Tab.2 Development of submicroscopic structure of fertilization hole and

egg envelope of walleye pollock

BESL B/ BEFLE R/ ZRELALAR/ SR
<HTH B pm (4100 Mmz ) i char;;t:r“sn;)f
stage interval of density of diameter of
. egg envelope
the pore canals the pore canals micropyle
RIZHK5IN unfertilized egg 1.46 +0.31 21.16 ~30. 60 4.33+0.31  BRBOGH, B BEALABLE AR
2 Y03 2-cell stage 2.04 +£0.35 14.71 ~20.30 5.26 £0.29 U ECHLRE | #5 A 0% |, B FL A i L TRl R R
JEL I 5 4] blastopore clsure 1.70 £0.23 23.59 ~27.53 4.48 £0.15 DP SRS , RE A 2 BESLASEE B ] B/
J#4L AT prehatching stage 2.56 +0.22 12.38 ~15.97 5.73 £0.22 B RS 4 MRS , R 4 AN B I REFL I AT B R
R AR 0 LML e
e

RH B D OCH S IR IS TS SE kLR , 2T X
TR ERE A8, IR RRE L AN I, (RIBR Ry (1. 70 =
0.23) wm, BPJEESR T BE ALY %5 B Oy 23. 59 ~27.53
A/100 wm?, BEF 52 A AL B F ROIR A, AP
KR — 2850 W 1), 32 KE FLFLAE (4. 48 £0.15)
pm(ERV) o

AR T R R EH BT RER
J OGBS B RS TRLRE , LT AN B8 4%,
GRASREFLE ., ] B0 (2. 56 £0.22) pm, BRI
TABELL I35 B ol 12, 38 ~15. 97 /100 pm®, 5%
WG &E2HE, kB LEF MEKE R
(5.73 £0.22) pm(EREVI) .

3.1 FERHMRBRAETHUEEEESEXHART
B Bz A

0N (AR FRAE, QNP BB 2 TR 9 A
TG, NAR B R/IN, I BRTE DI o8 3 v 007 8 2 #1 2E Y
TR B FRHE (U045 & 8 W B o I IR i & &
B, 2R I B[] 0 B AL 25 25 B 1 431k
T RE SR AE ) A g 12 20 2t 2 — Y

H A, B 5 w8 b 20 3 28 — EAF TR i
1814 4, B 6% 1F =L 5F #p, 1956 4F, Privalikhin
SR MR T RS S S AR AR Y 3 R A £, A
S H 2 B ESR RS B SRS A E 4 N
R e 855 (T. finmmarchica) , 2008 4F, Byrkjedal
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2L ARR CO T R8I H AN REA 2 X 4010
BRAE TP | (HPIRPAS HAE 42 AR 3R Ak h
110 ALK 1T A B BERRAE T 4 N FEAEZE S
R T HAT T E 220 ECH S, BT BRI 4 R I A X
PR Hl 5 R AR A A E e A UL BRI, BT
WAL b AR AR S R AR I N 22
Byrkjedal 25 I\ B 5 0 Ay ) b 57 4%
e fie 5545 g 118 K VG VA TR S AR AR, 38 Sk i
I TCIHER (BRI T AN 2R P H P AR A TS (e
f%1.41 ~1.54 mm, KPEPERS 1.43 ~1.51 mm)
M I HR A R P A R G T A R B
FEA5 KB B BOMRh O IR A R B R AR R R I
255 PRESIRIG AR E A FIALRE TP i A A T D
G AT 5 IR0 D 3 5/8 SR R AT, (A%
A A7 i b o3 A TR L Y AMARELEN 3/4 1), R
ZETFUR B T U0 B 5L IE T 1 B T R4 T 7 1)l 2 it
FTRE o 1 Hall 2520 BOBIFST & B, K PG V0 £ iR
o e A TE I A AL R 1/3 B, PR 44k 0
BHAE R AL 0 B 1/2 B, g SRt — S
S P 5 R VGRS Sy SR N R RS , 25 S T .
3.2 BEZHENAFTLEANENEL
eSO RS i JENE NS S P
7 AR 1,41 ~ 1. 54 mm, X 5 Matarese 2%
3B AR AP PR B 5 B F I I 42 (1. 35 ~ 1. 45
mm ) {77625 5, 5K P 25 5 0] 68 5 0% f T Ab 1
TEIAEE , Y R FhE SRR T, LR
F AR OFFHE S LR S R R A
TERRSE NG FIH A T i frp, IR 2 0 W
TR, AR SRR (1. 46 £0.04) mm |7t
ZIALRETIN(1.57 £0.03) mm, SR INE
EENN /G RT AP =N R O i 11 K2 e =
TR R 28 R J2 O, 2 J2 UKL 5 HE 21 BT
A (A5 B R B B 43 B RIS B R 2 i
FETh s, fof £ B0 W K K, AN B AR K L o
TR BT, h TR C &k H 2
AT B KRR B, BTt PR U R K , IR A it — 25 34
K,IBBEEAN G R F R R K
3.3 BENRESEAEMBRISREHMHNTH
BREEYEEN
RN AT e DRI I SUS RS S
RIEMPRIE BT K BN TREXR T4
A A, e TRIE SRR AR TC T X 415
AR, TEZ R L R LA TR

IR, I BA R RE L R e U T2
KAl A 1B, 325 AL E -3, {5 52 K5 L AL 42
KP, )8 B ok WO s B & i
(Melanogrammus aeglefinus ) [ K 52 %5 U1 52 45 1L
RITJEEAS B S (S DR FL A, o T R 2o L7 s i
H) Rk 5 ( Gadus macrocphalus ) ) 1 G2 B &, K
LR AR T 2R AL Bk 5 52 4 fL 4%
(4.33+£0.31) pm 5Kk (3.28 £0.55) wm
FHY , BN TR PU VRS 5 IR S (6 wm) o PRfi
B B SF- , TE M 8L, 5 R i S R V6 2K
17 (EDIE A% B RSB LA A G PR 0 5 SRR 5
B ., DRk % BB JE T HAT 75 A R R AR BB 4, BE
FLARAS I | 5 205 SR ik — A0 ) B0 A
FE TR TP A R

Bt O HE AR SME | B T A J )2 SO, B
SRS 355 Tt 8, A 32 45 B W K B K, DA 3 K,
B SO0y B0 90 T AR P T e A S A
BRI 52H B B ] VR RE 0 Ak A LA HE S ORI A, H
HP A — R0 O R WL 2R AL XD 0E I ok, T A
ARBEZEY) , SR LGP, 3k — D7 T i) LART IR 22
KRG FFESZ G L 75— T3 A AT LA IR 40 A
H T A2 RS R Rz J2 UKL 5 I S AN T
EEIGPIBE L, (8525 ) B0 O B AR, e
K A, P dieh 528 B Sl ) A s 1) 40 S5 T s 3R
I UV 5%, 15 52 05 O0 T 32 2 1 ik — 2D 3 R
(LR 255 4 L 284 1) A, JHC v BE AR, % B9 e
AN AR R U , AR R A 2 4 ) RE
FLIRIFEIE R . M2k R & =I5, A4
JREETF IR A2 BF 4, 28 Ji 1 OGP I 0 0 A B
IS 7 1 g P %5 B A 2 A I, B9 S ey T N AR
Il /P BB A A G LA R i R BEL ZE
VLG BT Y, S EOR AL AT . M2
KO0 & B BB ETI], AR S K AR, B JE
A E N N R (S 2 N A S
WAL WAER KIS T 2.

Tt IR G & 7 3 A v, 0 B0 2 T 200 T4
BIE AT B . AT R, 7R 1
AT SR B i B9 5~ 2 A LA IR BHL 2 9y ey T BT B s 7Y
TR FE I8/ NI P B A LA DR 43, DT
AN AN TR S5 A HL 2tk A B 5 N3, JF e e
W FBARENF AL . % PG AE A, 5 o e ™
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Observation on morphological structure of the early
development of Theragra chalcogramma

ZHAO Jing' , BIAN Xiao-dong”, SAKURAI Yasunari’, ZHANG Xiu-mei' "
(1. Fisheries College ,Ocean University of China,Qingdao 266003, China;
2. Yellow Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Qingdao 266071 ,China;
3. Faculty of Fisheries ,Hokkaidao University ,Hakodate Hokkaido 041 —8611, Japan)

Abstract; The embryonic development pattern of walleye pollock and the morphological characteristics of
fertilized eggs were observed and recorded from October to December in 2008. The egg diameters in six
stages were measured and the egg envelopes of seven stages were also studied with scanning electron
microscopy. The egg of walleye pollock was pelagic, without oil globules. The diameter was 1.45 —1. 58
mm, the incubated temperature was (6. 3 = 1. 24) T and the salinity was 34 psu. The microscopic
observation showed the fertilization tube opened with (4.33 £0.31) wm pore diameter;the pore canals of
the egg envelope were inconspicuous; the interval of micropyle and density of the pore canals of the egg
envelope were(1.46 £0.31) pm and 21.1 —30.6/100 pum” respectively. The micropyle with the micropyle
canal was completely plugged with material at the 2-cell stage, and the fertilization pore diameter was
(5.26 £0.29) um. The egg envelope contained less ruffles and the pore canals of the egg envelope became
more prominent and the interval of micropyle was(2.04 +0.35) pm. The density of the pore canals of the
egg envelope was 14.7 —20.3/100 um®. After the closing phase of blastopore , the fertilization pore of egg
presented the open state ;few secretions were adhered to its periphery region. The diameter of the fertilization
pore , interval of the pore canals and density of the pore canals of the egg envelope were(4.48 £0.15) pum;
(1.70 £0.23) wm;and 23. 59 —27.53/100 wm®, respectively. Approaching the incubation period, the egg
envelope had a rough surface, on which the pore canals were inconspicuous with a (2. 56 +0.22) pm
interval and the density was 12.38 —15.97/100 pm®. The diameter of egg,the fertilization pore,as well as
the dynamic change of structure of egg envelope, were closely related to the embryonic development of
Alaska pollock. The above indexes had great importance in improving the fertility rate of egg, facilitating the
normal development and spread of egg on seabed, and preventing both polyspermy and bacterial infection
during the egg development process.

Key words: Theragra chalcogramma; embryonic development; egg diameter; micropyle; egg envelope;
pore canals
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BRI ZRERFRA T AN (PHLERE 6 °C, T E 34)
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JEARAL BN EEANG 5 18, LA fL B 9/8;5 19. fEfL,
Plate I In vivo observations on embryonic development of the

walleye pollock ( incubated at 6 °C,salinity 34 )
1. 4-cell stage; 2.8-cell stage; 3.16-cell stage; 4.32-cell stage; 5.32 * -cell stage; 6. early blastula period; 7. middle blastula period; 8.
later blastula period; 9. early epiboly period; 10. germ ring 1/4 epiboly; 11. germ ring 1/2 epiboly; 12. germ ring 3/4 epiboly; 13. early
middle; 14. tail 5/8 around yolk; 15. tail 3/4 around yolk; 16. tail 7/8 around yolk; 17. full circle around yolk; 18. tail 9/8 around yolk;
19. hatching.
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Plate I In vivo observations on embryonic development of the
walleye pollock ( bar =200 pm).
a;periblat; b:blastocoel; c:germ ring; d:embryonic shield; e:neural keel; f:optic vesicle; g:blastopore; h:pigment; i.myomeres; j:
heart; k:liver; 1.Kupffer’s vesicle; m:encephalocoele; n:dorsal finfold; o:otic capsule; p:gut; q:lens; r:hatching glands; t:pectoral

fin bud; s:eye paigment; u:nares; v:pancreas.
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0008  20kV X1,500 10 pm WD20 0011 20kV X7.3 lum  WD20

0012 20kV X1,000 10 um WD25 0014 20kV X3,000 10 um  WD20

(c) (d)
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(d) wfEss T BEALA L., 7 kR BEAL
Plate Il Structures of walleye pollock egg surface fixed by SEM method
(‘a) micropyle region of the unfertilized mature egg,arrow shows the Micropyle; (b) micropylar vestibule is flat,but the micropylar canal

is long; (c) the unfertilized egg envelope with fold,arrow shows the pore canals; (d) the pore canals is not clear,arrow shows the pore

canal.
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Plate IV  Structures of walleye pollock egg surface fixed
at the 2-cell stage by SEM method

(a) micropyle region of the 2-cell stage,arrow shows the micropyle with the micropyle canal completely plugged with material; (b) the
completely piugged micropyle,arrow shows blocked micropylar canal; (c) faint wrinkles envelope surface increase in roughness, arrow

shows wrinkle; (d) the pore canals is clear,arrow shows the pore canal.
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Plate V  Structures of walleye pollock egg surface fixed
at blastopore closure stage by SEM method

(a) micropyle region of blastopore clsure stage,arrow shows the partly blocked micropyle; (b) the micropyle is partyly blocked, arrow

shows pollutants; (c) the envelope of the blastopore clsure stage with fold,arrow shows wrinkle; (d) the pore canals is not clear, arrow

shows the pore canals.
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Plate VI Structures of walleye pollock egg surface fixed
at prehatching stage by SEM method

(‘a) micropyle region of prehatching stage ,arrow shows the completely deformed micropyle; (b) the micropyle of prehatching stage; (c)

the egg envelope in the prehating stage is roughness, the wrinkles is faint; (d) the pore canals is not clear,arrow shows the pore canals.
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