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Morphological development and growth of larval and

juvenile Hexagrammos otakii
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(Mariculture Institute of Shandong Province, Qingdao 266002)

ABSTRACT The post embryonic morphological development of Hexagrammos otakii was
observed, measured and recorded by a micro cinematographic system to explore the morphologi-
cal development characteristics in different stages of larval and juvenile fish. Newly hatched lar-
vae, 6. 18 2050 mm long and depending entirely on the egg-contained energy, were nursed at
16.0£0.5°C, salinity 31, illumination 500~1 000 Ix. At 3 dph (days post hatching), 7. 55=+
0. 27mm in length, with the rudimental yolk sac at abdomen, some larvae started feeding roti-
fers, and the development entered the exogenous feeding stage. After yolk was exhausted at

6 dph, the larvae started feeding Arternia nauplii. At 48 dph, the larvae started feeding com-
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pound feeds. The relationship between total length (TL) and days post hatching (D) for
0~7d,7~48d,and 48 ~80d fish was described as: TL -5, = — 0.000 2D+ 0.028 1D* —
0.155 7D + 7.376(R*= 0.993 9); TL-7, = 0.004 6D*—0.057 2D*+ 0.383 1D + 6.175 1
(R*= 0.997 1); TL;—45, = 0.000 5D* —0.026 7D* + 0.931D + 2.269(R*= 0.997 3);
TL5-50,= —0.0001D°+ 0.018 7D*—0. 204 5D +24. 646(R*= 0.999 8).
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Plate I Development of larval H. otakii
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Plate I Head development of H. otakii

Bl KA mfrfigimZ2HEES LT
Plate]ll Caudal fin development of H. otakii
2.1.1 #miT&
42K 6. 180. 50 mm(n=60) , 44 0. 96 0. 19 mm(z=60) , ILRT K 2. 38+0. 22 mm(n=160) , IR 4% 0. 55
+0. 04 mm(n="60) ; BT R MAIE . K42 1. 740, 24 mm(n=160), 542 1. 39 0. 19 mm(n=060) ; JHEREK
T B A (BB 2~5 A4 A TR B e FiT o R 2 (KR 1 -0d)
Pt i R B I, TRk (0, S0 VT U0 B8 T2k AR RN XA R R IR B A 3R A0 A A s BRI A7 L AR B
0 28 U R T T T 5 4 B D TR B R R Oy — 3 T 1 3 B B R (AT D) o LT BH P, 53~ 57 X5 0 JIE B A T 4
B)1,50~70 W /min, G HEHE 1 LA 9 A0 L IR Z1 (0 I A B9 B L W) o L KT B HE TR O I B0 T O AT D0 L R S O A AN
533 o IHACERIEIE I A DA AW VE . SOE L, 685 W W B 22 P2 (5 A7 0 B R AR P 1A
MK JES S 16 S 5255 , 1~ 2h J5 FF AR 8 842 30, 9 L 7R 2K i .



20 ok B B R 5% 33 &

2.1.2 1 8#1ir8

R IER , 24K 6. 4950. 52 mm(n=30) ; GI B LWL I ER G /1N, D BT AT Z A ThER . S8 B 2 4 |
T AN A R A M Ak 23 2 i iR . E A . EERE AT S O R S R A B AT HT N A 4
W 8 RSO A 00 e B0 B g e 3k B (LR 1 -1d T RR I -1d VTR (T -1dD
2.1.3 3 BHFAE

2K 6.93220. 56 mm(n=30) ; JP ¥ % B 0 SO0 T BR 0 A . fa IRV S 0, (5 2% A0 i gk S 3 2 iR, Sk
URIEHE LI AR AR AN E I, R, T AT IR R R (B R 1 -3d),
2.1.4 6 B#ITE

4K 7.362£0. 62 mm(n=30) ; HERIHFEFR S, A NG FRAS 7 B L 85535 B L BOK BT WL AT R i B AT £ R
i BL 5 T BH S, RE A T 4G LR RE B SR mT L s B S R L TT R R B . THALGE TR R R Bl (AR T -6d AR 1T -
6d &R T-6d) .
2.1.5 10 8817 &

2K 9. 6020, 68 mm(n=30) s (R (A L% (0 fin IR, fa R AR TR AN W], B i 5% W i o0 HE L I A1 B 9 R 2R I
A5G Z] . RAMEE UE— 2 Lo, R Oy 68 2% 8 BRI UL 5 1 6 IR L T 4R s B, R O D RO R L B B (IR T -
10d),
2.1.6 16 B#17&

2K 12. 70420, 74 mm(n=30) ; B AR B I 0, 2 68 68 25 W1 b, O 4 1 304015 5 8 B8 8 6 B TRUE i
FI Y 68 4T UL (R T -16d B R T -16d B R IT-16d) ,
2.1.7 26 B¥AT &

42K 16.91420. 88 mm(n=30) ; (&3 J5y FR AR 2 B &, 7 4f Hh B AN /NG R, Sk M %, 1) HE 080 5 98 . MRk
MR RARGIM INE R T EAR TN REFIE, g6 5% 18,45 5 W, 15 B 565 7525 19, th 40y
(R T -26d . EIRR T-26d) .
2.1.8 28 B#AE®

41 18,500, 90 mm (=30 ; A= Hi M £ % , 75 66 1% £ | v (] B 11 A9 107 i 05 40 i 6 Bl 18, i 8 468 2%
20; B85k 29, B 24y 6 1 BB 45 20 (R AR 1 -28d R AR 1T -28d)
2.1.9 38 B#ie

4K 40. 00 1. 98 mm(n=30) ; i¥ BEHE 5% 41, G BE6E 7% 20, W BB B % 6, MO BE &8 0% 17, 4% BB 68 55 (BR 2 B85
Pyl B, R i Ok A4, T BB 4y S MR G b B s e (AR T -38d L B AR 1T -38dD)
2.1.10 48 B#bt &

44K 43.7043. 02 mm(n=30) ; F g EIEEE K 25y 6 1 EEIE i 2 0 11 W JRIBEE SRR 250 T
JE B v W] G [, BT L B8 2% 46, T EE AR 14 0 12 7 R EE TR EE Ak 0 SR SO 2~3 Y L BR R BB kAN
g SN 3. Bt 18~22 A, R ali vy B /b a0, (A B0 . HE B 5 0 A KIS, AER £ B, Ui 2
KT I T -48d . &I 11 -48d) .
2.1.11 60 B#b4h &

42K 52. 004, 06 mm(n=30) ; A& F 3k A % 7, ) 2 375 Wb I3 4, A BF AR 00 e S A b o7 8 L DN B O R €80k
(o, B VF 2 B RS NI ETRER A, H o, 22500 i A% 20 s (6. 8 43 4 vk Ak (0 T dn Sk
[ia] R 5 7 [ % 37 R 2 AR A YR A 0 L T B U1 A R B — B R BE (IR 1 -60d AR [TT-60dD
2.1.12 80 B#b4h &

4K 62.00£3. 10 mm(n=30) ; KRR A AR fa, EHE A, 56 LA R EARIEN M. ZMET
JKEE » - 4R 3 e 1 e e IR T -80d L & il 1T -80d L I i [T -80d)

2.2 (FHEHBEHEKR
R fifr M g KARKIMALME 2 . mE 2, K5 H kS 8 A EA M, B2 30



5 6 1 W SCR R AR R AP REY IR 5 & 5 L K 21

e8GR (. 0~T7d R K ARXT 208 P A K E R 0. 21 mm/d; 7d G #F AP A K P A KRR
0.88mm/d;48d oA K HEHEBS, FHAK R R 0. 57mm/d, fE/KE 16.0+0.5°C . EhEF 31,9688 500~
1 000IxMIE B &M T AR TL=aD’ +0D* +cD+d W #EX(TL 4+ ,.D N H ) (Benoit ez al.  2000)
XPHT 80 Hi Rk /N& K5 H S #17 mIH, 8 8 A KBRS TL 5, = —0.000 2D* + 0.028 1D* —
0.155 7D + 7.376(R*= 0.993 9 (F 3),

[
oo

70 [ TLy.p=—0.000 2D°+0.028 1D*-0.155 7D+7.376
[ o

o R*=0.9939

10 - .

50+

s
=

o
f=1

—_
oo
(= E— T

4 Total length(mm)
(93]
<
4 Total length(mm)
S
[

' X X ' ¥ . . ! 0 10 20 30 40 50 60 70 80
10 20 30 40 50 60 70 80

H #Days post hatching(d) H #Days post hatching(d)
B2 el 4D £ 4 K2 K 2 LS Lo s

Fig.2 Total length growth of H. otakii larvae Fig. 3 Total length growth model of 80 dph H. otakii
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