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B! W —Y98EANEER AR EXuE
Plate I Morphotioglcal development and observation of daily growth
increments in otolith of big head fry— young by LM and SEM

L 4 BSFAGES 0 BOMERRER . B 82 WK, X562
The round—shaped sagittal otolith (diemeter $2pm) of a 4—day —old larva{TL §. 0mm) X 562

2 1l EMfF&aceK S s BONMEBRER . KER 170 #0K, X141
The oval—shaped sagittal otolith(long—diameter 170um} of a 12—day —old larva {TL 8. 8mm) X 141

3. 24 HMBA(ER 1L 0 EONBBRER EHRZ 236 ¥k, ¥ 142

The rhombic — shaped sagittal otolith(long—diameter 236pm) of & 24 —day—old larva {TL 11. (rmm) X 142
1 EMRERPR 7.0 IOMMBRELCHE 516 #k, X103

The pear—shaped sagittal otolith(long—diameter 516pm) of a fingeling at age 44dyas(SL S7mm) X 103
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5. R 30, 0 AOWRIBREE K ER 1105 k. X6l
The pear—shaped sagitral orohth (long— diameter 1105pm) of young fish (SI 80mm), X 81
6. FAXREGEF.LES FAYE TR ORI B WO E R RECR LI RE) X575
The central part of sagittal otolith from a larva,showing 4 core{unregular open circles) and primerdium{central solid

dot) in center of otolith, X575

7. BE s B—EA.mEARER FHRERA .10
Same orolith with fig. 5.showing 1o range of growth incremeonts in otolith, X110

8 HAUEFE SL 0 B RE GG HEHRAETHERE N, 5840
Scannitig electron micrograph of high magnification from a part daily growth increments of a young fish (SL
81. fmm} otolith, X 5840

5, HSHsFA--BAMRERAMEER N mR =65k

Seanning electrom micrograph of a EDTA—etched sagittal section,same otolith with fig. §.scale bar=65pm
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Table 3 Size and ratio between short and long radius of otolith of big head

L3 HarhRgtity
St. length
(mr) Size and ratio between short and long radius of otolith
FRBEM | RHHA | BRK £k B8 gR/ERE | KEMEEE/ KR8
Collection Sempled | Sample Long diameter Shott diar. / | Short red. /long rad.
date plece | rumber | 0B | TH {tnm) long diam. (at long diam. )
Renge | Mim ) [ ¥% | %@ | P8 | BE | ¥4
Range | M4im | Range | Mtm Range Mim
72,40 L1763k - ¢, 890L 0. 386+
1492, 8.18 IM G4, 0— 0, 836— 0. 640 — 0. 355 —
30 1. ¢4 3. 020 0. 013 0. 018
Aug,18,1992| Efaks 87.0 1,344 0,730 0. 463
1992, 16 62,0 90, 03 £ (1. 160— 0. 620 . 670% 0,386
L1005 ik 30 = 2. 02 1. 820 1434 |0.6 0. 015 0. 350 0.013
Oct,5,1092 | KMAK 11%. ¢ 0.026] 0. 740 0. 450
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8.7 FEH, T 8.2410.10 B, EAER 115. 5132, 2 #k, T3 125. 26+ 1. 58 #K,
ERZER 13.22—15. 14 S0k, P2 14. 3420 18 ok, — AT ARRH 1 KEHH
1 EBEEFHBRER L —6.7.9) . REQKBET T LETFRRE. ZHAAUERE
&t A RS B A VUL SR Y RSB A VDT, A REBFHE R
1—8).
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Fig. 1 Relationship between otolith diameter and total
length of fry —fingerline of big head
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H2 WMF-—SEERS 10 /SRR FEHEEEL (=34
Fig. 2 Change of the mean width of per ten consecutive increments In
the otolith of fry—young fish of blg head(n=1734)
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E3 MF— QR NN IMEK, n =202, BRDIBMEE n=34)
Fig. 3 Growth curve of body length (SL) for fry—young fish of hig head
(solid line,measuremented ,n= 202 ;dot line,back calculated ,n=34)

~ Bia®. 1982, BRERY. 1286136, Sh PR,
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Fig. + Growth curve of weigth for fry—young
fish of big head (n=202)

®2 OMF---SEMEEK
Table 2 Stage growth of fry —young fish of big head

¥ 5 ¥ = oA
THERK J oo
AR AR AR | AR SRR EEER ERE ~
H# Body length . ) . . ERER
. Relatively | Relatively | Comparative | Corparative | Growth Growth Growth
Daily age| (8T) Growth target
growth ratelgrowth ratel growth rate [ growth rate |constant| constant target
mean{mm) mean
mean mean medn
10 8. 06
20 17,12 112. 41 0. 075 1. 130 0. 607
30 28.95 £9,10 0. 053 1.313 0. 899
40 41.42 43,07 74, 86 0. 036 0. 055 1.253 1. 232 1, 036 0. 847
50 52.14 25.88 0. 023 1. 035 0. 853
60 59. &0 14. 69 0. 014 0. 754 . 0.714
70 66. 54 11.27 17.28 0. 011 0. 016 0. 694 0, B28 0, 638 0. 769
80 72,45 8. B8 0. 008 0,638 0. b66
80 78. 08 7.77 0. ao? ) 0. 636 0. 542
100 83. 53 6. 68 0. 007 0. 637 D, 523
114 88. 08 5. 42 7.26 0. 005 0. 007 0, 554 0. 816 0. 441 ~0.518

LEFEINMARERNNE SRLZES2 KBRSl RN DEEAEE—R. X
5Yei8 4 (Gadus morhua) . K HESE(Clupea harengus pallasi) , KFGFEHE(Clupea harengus)
i B 1 (Chanos chanos) E MRRERB—BH® Y, XROWBHZEUBRNERTH
JUBRSE 1 R, VLR R (OL P B A (] S8 K B MR AT 19 L 24 /DA BT R RO =
RERFAMNERBAERHEERNBHE 16—20 SATTRFREMEHR, AET—14
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DAILY GROWTH INCREMENT IN OTOLITH
AND GROWTH FOR FRY—YOUNG
FISH OF BIGHEAD (Aristichthys nobilis)

Xie Yuhao Li Bo Fu LiJing Xie Han

{Reseerch Institute for Freshwater Fisheries of Liaoning Province, Linoyang, 111000)

ABSTRACT The samples from embryonic development {artificially fertilized eggs) of late
stage to young fish of big head were collected continuously in June—Octcber 1992. Both sagit-
tal otolith were removed from the fish and its sections were examined for size, morphology,
ring formation and width of daily growth increments by light microscope, and microstucture of
otolith was observed under scanning electron microscope. Growing character, were studied
from data on daily age, weigth and lengeh and back caleulation based on the increments.
Morphology of otolith was undergoing changes from round, oval, rhombic, to pear —
shape. Otolith radius (p#m) were linearly related to fish length (TL ,mm), the equation was Y
==—(, 1944+0. 0388 x. The initial daily growth increment in otolith was formed on the sec-
ond day after hatching and continued on a daily schedule. The change of width of daily growth
increment was closely related to growing and developing of fsh and ecological condition. The
data on the length (SL,mm) and weight (g. ) obtained by measuromenting and back calculat-
ing based or growth increments in otolith agreed with the growth curve of equation by t—test
(P>0.05).
KEYWORLDS Bighead cerp, Fry fish, Young fish, Otolith, Daily growth increment,
Growth
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