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RE TR0 ~63 [ WSy KRB ( Scophthalmus maximus L. ) HEAT AISE 3T B ALY 1+ g, SRAB S L RA AR BF
BT R N oS SRR % 4 MRBE, 4B LS ~ 16 T MM A BRURE K B B SR
2K EFEEE R FHELEE S B URBER FERESGELGE 8 X BRT RS, 2% 19 IR FEN
SRR, SRR AL, FANTEE T ERYRBLLTREEST. BLRE S X SRk R L
B SeiB ik, SLARERA SR BIE B 31 KB URR B, AR £ 20 63 KRk, dF
BB RIS S W R B R RUAB R 0 E RN IR AR RN RN A R R, &
SR HAE A AEEATEH P RESITE R TIR S HRE R B .

EEE . AR ERTAT R MR
hEg 4y 45 5017, 954 XEFINE A

FZE 0% ( Scophthaimus maximus L. ) U™ T ERH
L B TR Bathidae, 2818 Scophthalmus , B
AR b B SRR TE W BT R AT
WHRSH S EAERE S e .

WK EA LTSS E b, R miEF
EZHEFAMABERTREWR,FARERNEETER
wERy At EBWAE RN A EERET.
B 2 A — TR, 2R R a e
B &Rk ta 22— T RY, BRI (US4
AR TR, FH 2 AR EETE B B RREZ —
B R ZEFEA, B (I A 2 R S B 6T 8 Ammoglossus
Fi#R A Pegusa, Buglossi-dium, Solea B #2128 7 ¥I{f
) — A EHE. KEMESRETNEFTFCHEES
Bt9tit , Al-Maghazachi %5~ ST 8235 B ) H AE S K
SHT AR B B — MR, R MIBEFE AR
% LETMEANIR, Cousin % HXBMLISSH 1 K
520 R ASEIHT BT T ENHSUERT,H
AWEEASNEG TR, LR BT 2R
o, tREFES AR HE~EARANHAR TR
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SRR TN AT ERERE LT RN,
K, A B LUB S S AP R G T B, A O
~63 B K EFHTHE YAESETMETIR,
W RERFA LT T RB RN TE, AT
e R B P A AR AR

1 #RETTE

1.1 HskiE

1997 £3 HE 6 A AREE A~ HBA AL
BEEIHIO ~63 ORMIENT FEa XA,
FramETERERI1S-16 C,
1.2 XWF*E

BT T Bouin’s MEEIF 24 h, BHI 70%
¥ e Bouin's ¥ AR A E T 70% WP REE
. TERRFESTHAESEY R MREES ~7
pm, HE B¢ 50 PAS Ye 45 )7 17 , ] Olympus B850
ZLHEH .

2 &R

2.1 EBREZFHARSEHNHADEEE

(1) 0 HId{7fa, 2K 268 ~3.00 mm, KK
2,52 ~2.84 mm, KFATRI FEE THEEL.
MkE RS, HER. AF O EMTRSHAM
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(2) 1 B#MFfA, £4K3.31 ~3.42 mm, ff
3.16~3.26 mm, HILEVEEFR WEEEE
#/h , AR R KB, K2 0. 79 ~0.89 mm,
BE0.42 ~0.47 mm, IR WEERE,

(3) 2 Hid4iFf., £K3.10~3.63 mm, &K
2.95~3.47 mm, 1R, LK S5FHE.
SRENEEY TR R, B 1 Ak
i, el p ey e s e (AR T - 1)

(4) 3 AffFfA, £K3.94 -4.00 mm, kK
3.68 ~3.73 mm, JH{LERE FEMA L, HiE AT
WA AT 1S4 A48, B e
KEBEY. WRERKBRN, X EMHTan®
W15 - 174, BEREE—F0, AZH 1 Bl
B R, SN A A AR, ) 25 I A vl W,
(ERI -2),

(5) 4 AR{Ff, &K 3.68 ~4.05 mm, &K
3.52~3.79 mm, BpEEEALAR Y A, EA R BB HO A
MEERABRFHIMBR, TRE2MEHHR, B
BRI R A, S 2RSSR, 85
R,

(6) 5 BidfFfa, £+ 3.95 ~4.26 mm, ik
3.62 ~4.05 mm, FEBESW K, EER 100
pn , BG4 80 pm, BUEROF RS, BRI, HEA
LK, WMEER 1 Rl L SRR, 41
KD, WEIREEESR. A2 ~3 BRELEMN
MULH AR, , Zh 255 4 e A R B, 39 WA B A9 S T e
HEKRT -3).

(7) 7 BidiFf, £¥K 4.20 ~4.31 om, &
3.95 ~4.20 mm, SENL MV R, SE0E K00, AL T
EHR BT R, HREAR.2EEA. AUE
WETRER RN, A8 85,
SENEER 1 Bar )y b AR B R, S B A
B, LEESE M AE S SN EESMHA

(8) 8 A {Ff. €K 4.20 ~4.47 mm, K
3.95 ~4.20 mm, S FEHESE, ATRERRNS
JReh 2 ~3 2 B At Mo AL AR, A MR KR, v T4
FOEEHS, O S i PAS A7 2 . BT
I, NI AR s, i sy Jy b R IR A i, ST 0
THMR (BT -4).

(9) 13 Hidfffa, 24 4.94 ~5. 84 mm, &K
4.63 ~5.26 mm, #E4E 300 pm, BEEE S 200 pm,
et R ESRE R RSHF A, BREPRERRH

F B e, A e b o b D R AR i 4 BRI AR
Fregiv .

(10) 19 Bi&fff, 2K 6.00 ~6.73 mm, &
£5.73~6.42 mm, FIRER L8 EfEEMEL
o KF4 7B b TSR, SRR, SRR
B 18T A9 _E B AR L SR, PAS BERE 22 FEHE , 40 M
Mok MBI, AL P AR A IR, SRR TRER, B
3~4 BATKMUAA AL, 50, B 1 BAR4ERE R
B, NETEW R (R T -5).

(11) 23 AfHEfA, £K6.90~7.73 mm, ik
$6.31 ~6.36 mm, AR LB BEXHLE &
PR ER R BB EFN Sy, EATFESR
. SRR, e R UK, URE K, BE R
(BT -6).

(12) 25 HigfEfa, 414 10.63 mm, {5k 9.05
mm, SO K, 2 RMEE, K€ 1.53 mm, G2
0. 42 mm SR I H R Ak, B ¥ 89 OB b 52 40 B9
F RAETEHEMNSE EE. EEmRRE, Rb
1 EHER I A (IR T -T) .

(13) 31 AfbREsm, K 15 00 mm, KN
12.00 mm, SKEMEE, AR LT, kKA,
JLF B, S R, R RWEE, K& 1.9
mm, %872 0.26 mm, B RELKEE, REAR
Wi iR, ERRERSARRE, BHER E AR i
K - L S A, 40 e BT , A T A e, 8RB
FHSH B REN TR RE(ERT -1),

(14) 47 Hit4h &, &K 23. 4 mm, F K
19.6 mm A IREEH B ZM, B K EH, K4
BN R DA BRI KR T BT
. EUARBETE, B BERE, S P RHS R, T
MR b R sE ARl #ERE B — 2R P - B A
H.

(15) 63 Hipghta, 2 K 34. 3 mm, kK
29.4 mm MEHIIE &, S KRB RN, RA®R
PP BERIOKRE, R ERBEEE.

2.2 REREMNESEHAQFRHE

FEEFRATHE fUIE N R0 BE M A 1% 1 REIR B
2EARRE RSN, MERLRHEN., ErRRE
B 2R bR A (1) B REEON AR B
RIS b B 0 B, S B o T BB , Tl s P 40 B F
PAS Yufa, R AR B Bir 5 (2 ) AR A L 8B4 S 07
R, IR PAS @ R R . BEBK
HIESE  ER A SE BRIy R, XY A
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BERR A A 1 b B2 L, 3 4 4 A e e I (IR
U -2.3), BEULFFEREER, PAS [ 2 H
¥, gk, R RTBSMBIE . X FERIEREE T AN
W R B A R A i HANE R B, S
HHRFWE, TERFMWILISE 13.17.27 XA
A (ERT -4 ~6) ERBMRFTETURIE, X
AT AW BN I EER R, RAEMK
B A 0 /0 B R A RLIR S A

3 it

31 EREMNETEIRE

PR LRGSR TR XS FERTRNEA TR
23 Ay 4 AN B, BTN RS B AL Ko
311 ERMER WAEE2X KRS -~
16 C) , fE&IH A0 B 13 F &b, — o L 57 4 il
&I SRR , BRI BT R
312 BPES MLSES K MERAT. ¥
WIS 8 K BN B T dn I TR L B2 A8 AR
B TS 19 K, KB A ST B AR, X

SRS EEH N
3.1.3 BERY NFEESMNHEER, 8T LB

. LA 25 K, B RERT AR UIRAY T AR
e, RE T EIM R LA 40, 21531 X
AU L R R AL, BE0T AR T ELR U AR S
tHIshEE. S RAD
314 EpHE BHLE T X EEENUR
PR FEANK, SIFEERWAT. 2P 63 RiR
E TR ERTE AR
3.2 BRELZRELTAENXE
MKEFERSE MR T ARRE, K2 TH
BMESRESEBENETRIMEL. BHRER
B ARY, SN RS REF GG, 8RR
FERER I, BT KR AEAD B BT TG 60 K
BMRE AT AN BN REN RAE— 2K
R HENFL LB AT BN Ag — BRI
PRME TR &, REEEFy TERATF TR S BOF WAL TS
B IATRE 4 , 6 ASRASAE F5 MUY A1 4LIR N T A TR
MR . RFRES WRELFIEERENS
—FOFBRIS - T OPA T SR R B A HAR TS S R
RS B N B AR B AR AT AR T O I TR AT, 249 30
KELRA b2 IR AR .

33 EREARRENER
REEHMTHAR ESNEDRIE KR, HH
AR HRRE T BE BAT S ZE B T <t 4 K R TR R 2
BMIEINHER—FFA S5 EELE T, ERE
RGP IR, 3% Marty 251 Polo %' Daro-
shev 252V H] Fumio %) R A5 REAF—B,
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Morphology and histology of swimbladder development in
turbot Scophthalmus maximus

MEN Qiang, LEI Ji-lin
{ Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences , Qingdao 266071, China)

Abstract: The larval turbot, Scophthalmus maximus, at the age of 0 - 63 days were sampled. Based on the obser-
vation under Olympus mictoscope, the development of turbot swimbladder can be divided into four stages, which
are slages of formation, initial inflation, degeneration and disappearance, respectively. At 15 - 16 °C, the primor-
dial swimbladder in newly-hatched larvae can not be distinguished until the second day after the hatch. The gas
gland forms and the swimbladder is inflated initially on day [ive afier the hatch. The cavity is full of gas on day
eight. Most of the larvae have their swimbladder inflated at 19 days of age, and the gas gland is the most developed
at that time. The metamorphosis of the larvae is almost coincided with the degeneration of swimbladder. When the
larvae come into juvenile, the gas gland begins Lo generate until day 25 when its epilthelia in the front of the swim-
bladder wall degenerates firstly, but the ventral part remains. At 31 days of age, the gas glsund epithelium disap-
pears completely, and the youngs begin to sink to the bottom but in some individuals the swimbladder still exists,
At 63 days of age, the swimbludder does not exist and the young sink to the bottom thoroughly, The cavity of swim-
bladder expanding abnormally is occupied by the proliferated epithelium from the inner wall of swimbladder. The
inflammation can be obseved to some extent in the uninflated swimbladder.

Key words; Scophthalmus moximus; swimbladder development; morphology; histology

FERE 1 #88 Explenation for Plate |

BRI 2-~-2° HRAEWEHEIIRK
1.2HE 2 3HE 3. 5HE 4 8SHAE 5 19HE o 23O0® 7. 250

Plate | Micrographs of sections of larval turbol
1. Two days old; 2. Three days old; 3. Five days old; 4. Eight days old; 3. Nineteen days old; 6. I'wenly-three days old; 7. Twenty-five
days nld
F. — esophagus, 7 ifi ; EC - epithelial cell, M #0f; ¥ - fiber tissue, £7 8 20 28 ; GG — gas gland, TR ; N - notochord, 4§82 ; FD — pneumatic duct, #
;S - stomach , ¥ ;5B — swimbladder, %% ; USR - uninflated swimbladder, 5 #7788 ;
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BRI XEHTEBEREIRE Plate Il Micrographs of sections of larval turbol

1.3l Hify; 2. 7 HIS . RREEERGE; 3. 0 AR, 7RE 1. Thirty-one days old; 2. Abnormal expansion of swimbladder,

BEARAEE, 4. 13 HES, RATTEHRIRAE; 5. 17 B R seven days old; 3. Abnormal expansion of swimbladder, nine

FHEEEDRSEAE; 6. 27 B RAETRSETHREE days old; 4. Inflammation of uninflated swimbladder, thirteen
days old; 5. Inflammation of uninflated swimbladder, seventeen
days old ; 6. [nflammation of uninflated swimbladder, twenty-
seven days old

E — esophagus, €03l s EC — epithelial cell, |- B4R ; FT — fiber tissue, & M 24 ; GG - gas gland , AR ;N = nolochord, ¥ # ;PD - pnenmalic duct, 8

5 — stomach, B ;5B - swimbladder, #8 ; USB - uninflated swimbladder, 4 47T #E;
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