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ERE L ESEREFRENSEREG

B, W%, Wmos

el Rk =24 Be, idE sk 430070

W X PR 4 = R AR B (Gymnocypric waddelli) B4 2574 5 A KAEFPESATIFSE . 2017—2019 4F, TEVERIT
AR AR R R AR AR 432 B, SRAITCH- A R0, MEH A5, HrRKIBE, MrHaERESEwSEKy
Ve, GRER, IrRE SRR AR TEEN 3.1~35.6 cm, KEIEE R 0.4~645.9 g ERTOHE N 1~11 £, 6~8
WA 10 L3 35% . IR (D) PR TR (WG KR W=0.0095L>15" (R*=0.9911, n=432), #5458 L KA ik
EAK . RESER LR EZTRLEP>0.05), #4H#7 von Bertalanffy 4K 5, L=410.159[1—¢ 1400620,
W=1114.233[1—¢ *1490-0.62013.1514 351 /15 AR08y 8.263, X W AR AARTE 43 1)y L,=27.826 cm, W=333.811 g; FM/E
KAGEL o ]y 4399, L b, ¥ o R AR Y 25 R TR B4k, A0 T RGO, VT REJE 32 0 i B R R 1) b LA D A A
AR ARTFST B A6 VU NG 55 10 A2 25 R 0 HZ W R G O B B AR IR R BOE, O GE i A K A
B BRI TG S AR, G R A IR, X B e D R AN AT LR A
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UCRE S RAE, 1 3 AN (2 em) 47K 4,
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1.2 XWHE
1.2.1 RIEHPEIEAE  HoA AR T
TES RS BN E A, BRI
AL LRI F b, 4251 6007, 12007 R0 4% H:
A RUTHT T 8 ) A A s, T sk i e it 1) 4 X0
FLE B LMW, TCAKE T Ve, R e
HFHI A L, WSS ER TS T R AR
RAFEIF AT AR R TR

B CH A AT AR IR S, AR AR B IA S
THELL 1SS 1 AR AR IE B W BB B, 2
WM E 1 AR AN B 25 2 NMEFE RITE LB
B, DI, DIHA LB 20 K BB (OR)
YERMRRER I RE, 10N 25 ARS8 R AT BE 2 o
1.2.2 HEESHAZE  EIEH Microsoft Excel
AR gt SPSS 19.0 # kAT 5 B
G B B E RIS, AH T AR RSk [9-12]

(1) HEARTEH KR

AR RITH AR X 7 7 4 i 22 1) O 2R 3R FH 2 R
BTG

W=al"®

Kb, WRIRIEE(g); L KRR (em); a 2 HEL b
AR R b A R e A KR L

e b HS “3” ZEAfFE R BAAAE
WEMES, AT

SD(L) |p-3

K, SDL). SDW)/ilFmifkk . RE X5
MIRREZS; ny r 430 R BR AR EORI AR OC R 40

(2) PREFEEAR A A R

XA (OR) 5 2 K (L) I B 4k 7 12
KFEAT FIEH LS

L=a+bx OR
(3) KB
FAXF AR w=(lo—1)/ 1 (12-11)
R C=(1gl—1gl)/0.4343-(t,—1))
ERWEC C,=Cty+1))/2
R A8 C=Col
K, o AL RURER AR o F oo B
(NN

(4) A=K TR S A KA
K H von Bertalanffy A 5 F2k Hif i 5 IR 4R
B AR KRR, O F B 7 22 43 BT (ANCOVA) 1] 7
e ) 2 S
L=L-[1-¢ 0]
W=W.[1-e 10
AR T R
dL/df=L ke 10
AWIdt=bW oke H 01— 100
Az Tk T
d*L/d=—L . ke F0
AWIAL=bW .. K e O 1—e D)2 pe 01
HE 4 AR I
t=In(b/k) +t
A RAFIEAR B (o) S I R
p=lgk+21gL -
K, ¢ AR LA W, 53008 ¢ @B AR (cm)
TR (g); LA W =43 50 Ry i 3 A4 (om) R T
TR (g); k MAERKREG b WIRK R E X R ATEE
to R HI AL KR S AR

2 ZERE5HW

2.1 HEARAR

2.1.1 EREEHE  2017—2019 4331 4 kK
BE, SR 432 B R ELE TR ST (o 267
Mifa, 165 BifEf), KEKIEFN 3.1~35.6 cm, &
FILE K 0.4~645.9 g, EARILFE 1,

2.1.2 FEREM REME AR BEREA, MEPERE
TRH 1~11 B4R, HEMERAARH 1~10 B4 & 1
FORM WS A, W LU M f0 oA B 4y
rE 6~8 %, MiMEMNERAE 5~9 %, 4055 L
39.85%71 62.18%.

2.2 EKEMH

221 FEREEXZR &EREAKEELSC
Z 3 w=0.0095L> """ (R*=0.9911, n=432) (& 2),
Hrp p=3.1514, 5 “37 2R A B¥, B To#LE
£, £74 von Bertalanffy 4 KRB A AT .
222 BKEBER¥ZXZRGEKEE HFHE
Lo RO SEAERORIE, a5
F|45 5l OR=20.807L—8.701 (R*=0.8876, n=270)
(F 3), WAEFAERBRAARE, 3k 2 IR,
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Tab.1 Summary statistics for the Gymnocypric waddelli from Zhegu Lake
SRET ] AR z:te/im body ll:ngti . ﬁi%/g body »:ighi Pp—
sampling date  number of specimens S oN Eo/ME SoN Bo/ME sampling instrument
maximum minimum maximum minimum
Sep. 2017 83 324 17.6 479.1 90.4 HIM - gill net
Jun. 2018 127 35.9 15.5 645.9 58.1 FIM - gill net
Sep. 2018 116 32.0 16.0 516.5 46.6 FIM - gill net
Jun. 2019 161 35.6 3.1 639.2 0.4 I gill net, 17 cage net
2(5) [ O female M A male PRI BRI | R S A I 2 ) i OC R AT
| R, BT 2 AT I A e TR
,:_220- R 2 (F=0.086, P>0.05), LA i X 43 M
515t e, A3 B o JEORROBE A K B KO B (KD 4):
g 10} L=410.159[1—¢ 149000201 (2 952y Py 2 4%
#® s . \ o -
il | 7 4 5 L T 6 36 M 2

1 2 3 4 5 6 7 8 9
4E#8/a age of year

B e R R AT % o A1

10 11

Fig. 1 The distribution of age of Gymnocypric waddelli
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Fig. 2 The relation between body length and
body weight of Gymnocypric waddelli
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Fig. 3 Regression linear for body length and
otolith radius of Gymnocypric waddelli

223 EKFERSRVMERKEH ThHEER
R A A K, FrPASKH von Bertalanfty 45

(F=0.106, P>0.05), 41 E B4 X 43 MERE, HPEAR
KR\ A XRG SR EN K EE S):
W=1114.233[1—¢ 1400620031514 (p2—( 870), K &
DLl R A5 o IR AR A g A A8 4K o Tl 4399,
224 ERKEFEESEKMEE SFEGEEKK K
AR 5 nE R T

PR K dL/d=61.114¢ 14900620

M:{/(/EE ﬁﬁﬂﬁﬁ dZL/dt2:_9.1066—0.1490—0.620)

A T A K . dW/di=523.198¢ O 14900620
[1_e—0.149(t—0.620)]2.1514

PR R KN A2 W/diP=77.254¢ 149070620
[176—0‘1490—0‘620)] 1.1514[3' 15 146—0‘1490—0‘620)71]

AR AT t=to+In(brk), KA FEARLE 5 4R
%k 8.263, MLHT A K HEE I K, 52 %R AR K
TKE 90 L=27.826 cm, W;=333.811 g. =5 Jf#f
IR R A K TR A R R TS WS, T2
AN EE A, Az K TR 114 366 D e A OR 1
HARGE 6 FE 7 PR, HARE A K Y O IE
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FER o
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A DUE Y, AR K 3 Bl AT A R I B 8T T R
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Tab.2 Back-calculated body length of Gymnocypric waddelli

Y age of year

BB ALK /em back-calculated body length

12345678 91011121314151617

Ll Lz L3 L4 L5 L6 L7 LX L9 LIO Lll
1 3.46
2 3.00 9.25
3 3.70 9.22 11.64
4 3.45 9.56 12.14 16.48
5 3.23 11.22 13.85 16.27 19.56
6 1.41 6.34 11.35 15.72 19.10 21.54
7 1.79 6.78 11.92 16.19 19.45 21.99 23.98
8 1.80 7.87 13.16 18.30 21.47 23.88 26.03 27.90
9 0.75 5.40 11.57 17.00 20.72 23.49 25.80 27.79 29.14
10 2.99 7.86 13.39 18.19 21.29 23.77 26.08 28.00 29.32 30.04
11 2.17 8.47 14.76 18.13 21.49 24.56 27.50 30.08 31.96 32.89 33.35
B K /em average of  2.20 794 1277  17.04 2044 2321 2588 2844  30.14 3147 3335
back-calculated body length
SENSE-H 4K /em average of 4.55 7.28 10.00 18.10 21.30 22.80 24.66 27.73 28.89 30.56 32.44
back-measured body length
241{H difference -2.36 0.66 2.77 -1.06 -0.86 0.41 1.22 0.71 1.25 0.91 0.92
400 70 ¢
s 350 - _ B
S 9
§ 300 E g
> 250 + =g
) = %
£ 200 - 5
: oh
150 H B
2 =)
K2
# 100 - -
—o— Jiff female ®3
50 + —e— Jift male 8
0 1 1 1
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12345678 91011121314151617 2115’@"‘/ 16 £ 21 2 3
4E#8/a age of year /a age ol year
K 4w AR AR A i 2 K6 AR A AR e i 2
Fig. 4 The growth curve of body length Fig. 6 The growth velocity curve of body
of Gymnocypric waddelli length of Gymnocypric waddelli
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Fig. 5 The growth curve of body weight
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Fig.7 The growth acceleration curve of body
length of Gymnocypric waddelli
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Fig. 8 The growth velocity curve of body

weight of Gymnocypric waddelli
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Fig. 9 The growth acceleration curve of body
weight of Gymnocypric waddelli

3 ERBEEKHE KGR
Tab.3 Growth indexes of body length of Gymnocypric waddelli

A BEMAK/em  HXE EXN LN éEft
age of back- K}: L i WAL i
yea calculated of  relative ~ growth growth growth
body length  growth rate rate constant  index
1 2.26
2 7.62 2.37 1.22 1.82 2.75
3 12.25 0.61 0.47 1.18 3.61
4 16.23 0.33 0.28 0.99 3.45
5 19.66 0.21 0.19 0.86 3.11
6 22.62 0.15 0.14 0.77 2.75
7 25.16 0.11 0.11 0.69 2.41
8 27.36 0.09 0.08 0.63 2.10
9 29.25 0.07 0.07 0.57 1.83
10 30.88 0.06 0.05 0.51 1.59
11 32.28 0.05 0.04 0.47 1.37
3 itig

3.1 BREREFREN

WE, BTN ML KAk S
ot TFBREE A3 7 1] LATE HAR W 454 v oA B i il
R S5 M SEHE, ARFRAES 4 UCREEF#D

X5 AR R R I 59 0 A B AR A O B
VA LR RE NI, A KA 50 km Al
AAE R ME— B A AR AR A, AR
ERMSEZ, FE, BFANKA R, FAER %
e, B SR RE S N B AR A UL
Ab, A R S e TR AT S 5 A 2 B T PR T
A5 Pl A A SR PR IR OC R V] . Bl
RN, Tl A S AR AR Bl X TE A B K A
By A R K G sl 14 Sk, 2l &S b i =
LR L A L SE A XA 75 RS2, Hith £
188 1 ] IR K S B T R S 2 % X
SO A o H R B WIS, R
IR B 15 B A 2R b . L FE e DR AR A N A
PR EKAEAEY), TEAFR BRI B R
Al S EZE NSRRI, &R e R
P IR AR AP R A7 PR, AR A R 2 A AT A
32 SEBEEARKESMHE

KRB AR R IR ER LA L)
BERSEENT, Brk A FRE k{0 1.490, M
BT HA & R A 2R BOR, IX AT R 5% b XA AR Y
1o SRR B A AR I 25 R /N O o ] kg 5 e A
VLI 0 Y S 15 2L 18, Yao Z50"81F0 14 5z )
ST THRSE, S5, AFIRRYE RN —
J7, Hook AR, BP0 XA R A KR
TSR o, HAR RS S5 /N e TR, & (A
BRFHEPEREAR, X R, K HR/IMERTRE S Hi2K
FEAAE RS SRR G, Toik EAE A & (E W E &
PREEA: KBRS, AT & (H, RMA KIS
oo 58T LA kA, SERBEEEMS, AL
BN 22 50 i A ) b B b B 9 AR PR RE R AT 4
TRUH A S A R AR WA K IR 0
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Age structure and growth characteristics of Gymnocypris waddelli in
the Zhegu Lake, Tibet

TAN Bozhen, YANG Xuefen, YANG Ruibin
College of Fisheries, Huazhong Agricultural University, Wuhan 430070, China

Abstract: Gymnocypris waddelli is one of the most important endemic fish species in the Zhegu Lake of Tibet.
The age structure and growth characteristics of G waddelli were investigated by examining 432 samples collected
in Zhegu Lake from 2017 to 2019. The body length (L), body weight (), otolith radius, and age were measured to
describe the relationships between body length, body weight, and age. The results showed that the body length of
G. waddelli ranged 3.1-35.6 cm and that body weight ranged from 0.4 to 645.9 g. Estimated age was between 1 and
11 years, and most individuals were 6 to 8 years of age (accounting for about 35% of the total samples). The rela-
tionship between body weight and body length was described by the linear equation, W=0.0095L*"*"* (R*=0.9911,
n=432), which is consistent with uniform growth characteristics. There was no significant difference in the rela-
tionship between body length, body weight, and age between males and females (P>0.05). The growth pattern of G
waddelli was described by the von Bertalanffy equation as L=410.159[1—¢ *!'#00620, =
1114.233[1—¢ *'#@062013-1514 "The inflection age of the growth curve occurred at 8.263 years at a body length of
27.826 cm and weight of 333.811 g. The apparent growth index was 4.399. The age structure of G waddelli in
Zhegu Lake is simplified and the population is in the growing period, which may be affected by the special geo-
graphical location and ecological habitat of Zhegu Lake. The purpose of this study was to provide basic data for
the protection of this species in Tibet’s fragile ecosystem. This study proposes to suggest measures to control wa-
ter management in the river entering the lake and limit human activities such as fishing and tourism, so as to im-
prove the ecological environment of Zhegu Lake and protect the population of G waddelli.
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