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Tab.1 Observed sandard length (mm) and weight (g) of Gymnocypris cuoensis

HAER ¥ Standard length (mm) RE  Weigh (g) .
Ages S Mean o [ Arrange SEYAME Mean 6 [ Arrange
<7 195.2 182.0—211.0 124.1 106. 8 —154.8 5
8 201.8 181.0—133.0 142.3 94 5—241. 1 21
9 27.9 189.0—300. 0 221.0 104. 1—483.6 10
10 246.9 213.0—176.0 254.5 176.7—367. 1 10
11 272.0 271.0—273.0 330.8 302.7—358.9
12 308.7 290.0—340.0 543.5 428.8—24.7 3
13 309.0 309.0 486.3 48.3 1
19 257.0 257.0 279.5 279.5 I
20 271.0 271.0 331.5 33L5 1"
21 360. 0 360. 0 846.5 846. 6 1
2 303.5 218.0" —389. 0 438.9 137.0" —780 8 2
PA] 371.0 342.0—400. 0 700. 0 534.2—865. 8 2
4 365.3 257.0—460.0 715.5 843.8—1046 6 3
A gk Uk g
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Tab.2 Anmli comparison of scales, sectioned dorsal fin spines and otolithes of Gymnocypris awoensis

o gFw <7 8 9 10 1 12 13 19 20 21 22 23 24

e R 5 21 10 10 2 3 1 1 1 1 2 2 3
% Fw <7 8 9 10 11 12 13 19 20 21 22 3 24
B RBH 4 21 10 9 2 3 0 0 0 0 1 0 1
Mo R ? 8 12 14 18 17 17 <% <23
B RH 1 1 1 1 1 1 1 2 2
H FRy <7 8 9 10 11 12 13 19 20 21 22 23 24
fig = 4 19 8 9 2 3 0 0 0 0 0 0 0
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f{ R 1 2 2 1 1 1 1 1 2 2 3
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SRR A - AR e 2R, METE S W= 0.0000304 x L2F(rP= 0.9719), HMETEN W=
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FAEERR AR, P 23 9 0 999.0. 7470 Fil 0 7448 128% 2 _ 0618,
Fig. 1 Radius age relation for otolith, scale and dorsal fin Fig. 2 Weight Body length relation of G. awoensis. W=
spine of Gymnogpris awoensis. The 1 statistics of the these 0. 0000304x 12 8% 2— 0 9618

materials are 0 9999,0. 7470 and O 7448 respectvely.
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Tab. 3 The coefficients and 1 statistics for the paraboloidal regression fnctions ( including arithmetic polynomial relatiors of
radius of cal cified structure and body length and the first denivative for the log log( bases 10) polynanial relations of calcified structure
and body length)and linear regression function

PRI JH  Paraboloidal regression

HARKR Arithme ic reltion log log % & Log log relation ZE [ )H Linear regression
L MSHERRN . ) .
H . Giit = Gt & A ST &
P FH Coefficient o Coefficient of the o . L
3 Statigtic Statistic Coefficient Statistic
Radius first derivative
a b(x) o(x2) r2 a b(logx) ¢ log2x) 2 a b(x) 2

ffh 71 1.5904 - 0.024 2E—05 06761 - 0.2359- 0.0008 2E—05 0.9988 0.1440 0.0083 0.6558
to It

fi% Py
' 79 - 1.838 0.0309 - 3E—05 0.5472 1.1175 0.0076 2E—05 0.9836 0.4615 0.0136 0.5309

Scale

dhﬁg%
[ER=F2N
S ‘.a 74 - 0.2586 0.0131 - 2E—05 0.2100 0.9223 - 0.0027 1E—06 0.9992 1. 1740 0.0020 0. 147
Spine

B3R 3 W LA H MR [ U7 251 5 SR B A — B8, DRI 9 2 A & T ol eR B ) A K
B . AH =P BLET A K5 R MAFTE G 22 7, XS ETAERKIEA . BA
A% AR AT 65 A0 AR RHIE B R, o oA 5% 5 68 R A e R ZE R (B 4),
A A BB R iy ke, 6% L 68 2% 0 AR UL — AN e R FE . A el S
S AR K B TE AR S AR K, 7R AR KT R 180 0—260. Omm( k= 0.3—0.9) 2 A8 T4 K A=
K, 7 280. Omm LA B (k> 1. 1) IR T4 A: K £E 280.0—330. Omm Z [A]( k= 0. 9—1. 1) #&
T EAEK(ES) . 5HAARPAZE, fEARKA 180.0—380. Omm(k= 1. 1—1.8) i ik
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Fo TRSHNE 1 W1 Hk= 1.0H,
Fig. 4 Radius body length rektions for otoliths, scales AR SR K E A K k> 1.0 B, N IER)FE
and domsal fin spne of Gymnooypris cuoensis. Curves are sec Kk LOR, NRAFREEK.
ond degree polynomials of these three kinds of materials. Co Fig. 5 The firg dervative of the loglog relation
efficients and statstics for these arithmetic reltions (basel0)- body length relation of Gymnocypris cuoensis. Coef
are given in tab. 1 ficients of the first derivative and statistics for the log log

relations are given in Tab. 1
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STUDIES ON AGE DETERMINATION AND GROWTH
CHARACTERISTICS OF GYMNOCYPRIS CUOENSIS

YANG Jurrshan, CHEN Yrtfeng, HE Dekui and CHEN Zr ming
(Institute  Hydrobiology , The chinese Academy of sciences Wuhan  430072)

Abstract:The characteristics of three kinds of age deemination materials, otoliths scales and dorsal
fin spines from Gymnocypris cuoensis had been described and compared in their using in age deter
mination. Regressive body length was used to fix the Von Bertalanfly function. Otoliths are good ma-
terials in age determination, which have relatively clear annuli and are unlikely to lose annuli be
cawse of absorption or erosion. In scales of most fish elder than eight years, the amuli became
undistinguishing. It was difficult in most of the cases to distinguish true annuli from pseudoannuli.
Dorsal fin spines in fish elder than seven years were not accurate either because of their iregulation
in annuli deposit or their lost of amuli. This research shows that scales are as accurate as otolith in
detemining the age of fish below eight years. Dorsal fin spines showed the same age as otoliths and
scales when fish was younger than seven years old. Dorsal fin spines tended to lose annuli at a
greater extent in the elder fish than those in otoliths and even scales. The largest fish of 29 years old
was identified with otolith while 24 and 22 years old with scale and dorsal fin spine respectively.
There were several conditions in the sections of otolith that may cause confusion when counting arr
nuli. First of which, there existed four light bands or so between two adjacent annuli. Secwnd, sev-
eral light band could be found in the nucleus dark zone. The third one, in the dorsal direction of
some section sometimes one uld find that two annuli converge into one band. Puzzling conditions
also existed in scale and dorsal fin spine sections, mostly because of the pseudoannuli and undistinr
guishing of annuli. The growth of G. cuoensis described by Von Bertalanffy growth models is well
fitted with the data from otoliths and scales, but mot so good with the data from dorsal fin spines.
The growth can be described with the function of L,= 639.7070 X [ 1- e 001 {1+ 4613 \iith
statisic * = 0.9864 for obolith. Weight function is W, = 2750.8718 x [ 1 —

o BB AU 1240 ol L2 STL 190X [ 1= & GO X 4a8y 2 0 g
= 2076. 6268 X [ 1- e~ 0 0354 (£+ 46743)]24792. Both otolith and scale described the growth of G.
cuoensts well, dorsal fin spine fills to do so, for L«= 1759. 3990g, K= 0. 0080.

Key words: Gymnocypris cuoensis; Age; Annuli and growth character istics; Otolith; Scale; Dorsal
fin spine; Tibet
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Felhiz N
1) 33 BUREATEE R R IS B I DT . A (axis) Dy AL, D) 3 0, LA2 KAE, N0, V2R
(FAE) - 4) S ARHABEREE, BRIRR W (od) TOBRXSW (k) RS —RMEN(c) . 6) 75
B8 P PR TR LA R 8 5 £ R S () S Y
1) 3 show the mearsure axses of otholith section, scale and dorsal fin spie section. A2axis. LA2long radius, I2 dorsal, Nnucleus, V2
vertral .4) 5 show the shape of the otolith sed on. @rederes to the light check between two ontiguate annulus. leshows the light mark

n the nucleus. @ shows two marks intergrating into one mark. 6) 7 show the shape of scale and two kinds of annuli in it
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Flhi 0
8) 9 R R BRSO BE 5, 5 SR B RS . 10) 1L AR T EE SR KR, F5 Sk & ke M EROREIRE M BE T 2R
SURITEIL . 12) 14 IR R — AN Z R0 AE e AR R 56 32 80 R
8) 9 show the absorption and erasion in the scales of aged Gymnocypris awoensis. The dash pionts to reproduction mark. 10) 11
show the shape of domsal fin spine sectbns. The dashes (a, I¢) refer to pseudoanmilus and wide annulus respedively. 12) 14 are

three kinds of material of the same fish. They tend to lose amuli in a sequence of otholith section. scale and dorsal fin spine section



