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Fig.1  Sampling stations in Ertixhe River
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Tab.1 Measured values of body length and body weight in different age groups of E. lucius

&K/ mm Body length

RJBit /g Body weight

iy NI AR n
Age of year +SD G T+SD AR '
- Range - Range
1" 253.3+30.6 203.2 ~302.3 105.1+22.2 96.2 ~261.5 48
2" 38321523 295.3 ~500.2 590.2£45.1 264.2~12235 56
3" 483.1+51.2 360.4 ~ 550.4 1095.1+:67.2 5154 ~18353 60
4" 554.2+533 445.2 ~ 650.1 1 686.6+68.8 821.1~3075.2 21
5" 600.2£42.1 5104 ~675.0 1981.0+84.6 12354 ~2853.6 23
6" 665.4134.1 610.2 ~720.3 2710.2£89.7 2323.0~3854.0 20
7 736.2£27.8 692.0 ~780.4 4250.2+88.9 3522.0~5012.2 3
8" 795.3+233 710.2 ~ 850.0 46504+954 3840.0~56233 4
9" 801.2 6200.2 1
11" 842.0 7180.2 1
212 HKMEREMNXE LA ESPTAA £ 000 -
(E12), iR 35 B (A BEA o p AR LS5 R BT Wi 7000 L
KERAN: 6000 Y
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Fig. 2 Relationship between body length and body weight of E.

lucius in Ertixhe River watershed
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Tab.2 Calculated values of body length and body weight and growth indices of E. lucius at various ages

it ) f(fig%ﬁsfe/ mm - ERARXE R 7% e K4S SRR g PRBURHDIE AR /%
Age ody length .()f back  Relative increase rate Crowth index Body weight .()f back  Relative increase rate
calculation of BL calculation of BW

1 201.2 94.5

51.74 83.9 2343
2° 305.3 3159

31.05 82.56 128.58
3" 400.1 722.1

172 63.49 52.11
4 468.9 1098.4

15.14 66.11 50.46
5 5399 1652.7

12.76 64.84 41.63
6 608.8 2440.6

9.66 56.13 30.62
7 667.6 30574

7.31 47.1 22.68
8" 716.4 3750.8

6.1 4442 18.72

9 760.1 44529

545 40.31 16.61
107 801.5 51926

3.37 26.55 10.08
11 828.5 5715.8

22 ERKEREBEER

AL 55 5RF R VBGE Yo 1 BEA A gl
B R BT (B8 255F 75 F1oR 0.65 x 10*), HUK 2 Brody
GF (525 )5 FI N 1.66 x 10*) Fl—f VBGF (5% 22°F- 7
FIH 3.2 % 10%); Gompertz GF £F F 48 0 %of 19 Bt 4 £ {4
[ LA ASCR B (B 2575 F 012 x 10°), Hik
J& Logistic GF (58 2%°F 5 124 0.15 x 10°) FI4F54 VBGF
(2575 R R 0.19 % 10%), F8 5L GIF X P4 BE 7y £ A
VAR 0T e A K AL RO R e 22 (MR AR T 1)

L HIA 14 10.39 x 101,14 x 10%),

s B B A AR A AR R AR K
=/

FHE VBGE I, = 1085.49 (1— ¢ *1¥72(<060387))

W, = 12 65826 (1-e 72 0387) 3 435 7 42 4%
3750.60 g , Fe KF i 20.8 1% .
23 HETEREEBHZ

2ot T AR B B A 7RSSR SR B
T3¢ 3, Hifth 13 P A= A8 2 85000 SCRik [17-201.
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Tab.3 Value of ecological parameters of 15 species of fish

- -
1 GRIREE Huso dauncus 4770.0 756 800 0.4 0.07 16 73.8 1.24 [17]
2 PAEE Acipenser sinensis 3459 529700  0.07 0.12 14 43.7 1.24 [17]
3 JEIREF Acipenser schrenckii 4134 540600  0.06 0.09 15 51.2 1.28 [17]
4 iffa{ff:fiifmﬁyﬁz;kr 5900 30990  0.07 0.07 6 4272 2.90 [18]
5 gﬂ‘ﬁﬁ% selincuoensis 485 1410 0.07 0.14 9 43.6 1.93 [19]
6 FABHMG Esox lucius 10822 126583  0.137 0.22 3 20.8 86.07 AW
7 Hfa Mylopharygnodon piceus 1161.0 280900 022 0.51 4 13.6 457 [17]
8 Hiffi Crenopharyngodon idellus 872 144892 031 0.56 3 95 873 [17]
9 i Cyprinus carpio 851.0 191715 0.18 0.38 1.8 17.0 964.2 [17]
10 % Hypophthalmichthys molitris 1007 192649 056 0.42 4 113 415 [17]
11 8 Aristichys mobilis 1142 263356 029 0.45 3 7.1 114.5 [17]
12 KHRR Sinioerca kneri 547 41799 0.8 0.43 2.1 16.8 3717 [17]
13 ¥ Carassius auratus 258 687.7 0.16 0.5 0.9 16.7 58 388 [17]
14 Hifh Coreius heterodon 570 2745 0.181 0.388 3 16 83.155 [20]
15 J3LYEE Eleotris oxycephaoa 260.0 387.3 0.28 0.71 1 10.7 49300 [17]

W FIBORI RIS X ISR AT RSy b PR, PRI R (o b ) A e
Br A3 SR SERORIE] (B 3), RS B W S0 LA, i r— . 17,
R 3, BV = Ve 2 0 (FpARES it PR A 3k [ A

Rescaled Distance Cluster Combine

CASE
0 5 10 15 20 25
Label Num + 1 1 1 1 1
rRAEET Acipenser sinensis 2 T
Jiti (G Acipenser schrenckii 3 J
K EKHE Huso dauncus 1
HUEIRRE Gymnocypris przewalskii przewalskii Kessler 4 J
EAREEHE Gymnocypris selincuoensis 5
W Carassius auratus 13 J
PR3 YEES Eleotris oxycephala 15
WAl Crenopharyngodon idellus 8
8 Aristichthys mobilis 11
KESR Sinioerca kneri 12
Hita Cyprinus carpio 14
46 Cyprinus carpio 9
T Mylopharyngodon piceus
fifE. Hypophthalmichthys 10
FIBEA A Esox lucius 6

K3 15 Fh e i s R R IREAR A

Fig.3  Dendrogram of life-history patterns from 15 species of fish
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Fig. 4 Yield curves of E. lucius when destruction

coefficient changing at 1,=2
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Fig. 5 Yield curves of E. lucius when harvesting age

changing at F=0.3
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Growth models and life-history pattern of Esox lucius in Ertixhe River

HUO Tang-bin', MA Bo', TANG Fu-jiang', LI Zhe', JIANG Zuo-fa', CAI Lin-gang’, Adakbek * kar Jan’, LIU Li-zhi’

(1.Heilongjiang River Fisheries Research Institute, Key Field Scientific Observation Station of Fisheries Resoures and Enviroment in
HeilongJiang River valley, Chinese Academy of Fishery Sciences, Ministry of Agriculture, Harbin 150070, China; 2. Institute of Aquatic
Products Science, Urumqi 830000, China)

Abstract: The present paper deals with the growth and life-history pattern of Esox lucius Linnaeus in the Ertixhe
river, Xinjiang. The scale under dorsal fin was selected as age determination material. Specialized von Bertalanffy
growth function, generalized von Bertalanffy growth function, Logistic growth function, Gompertz growth function,
Brody growth function and Exponential growth model were used for fitting the length and weight growth of Esox lucius
Linnaeus. The sum of residual squares was compared with one another and the resulis showed that specialized von
Bertalanffy growth function was the most precise model to fit the growth, and the following was the generalized von
Bertalanffy growth function and Logistic growth function. Compared with the life-history patterns of 14 kinds of fishes,
the life-history pattern of Esoxlucius linnaeus was studied by analyzing seven ecological parameters including asymptotic
body-length (L.,), asymptotic body-weight (W .,), growth coefficient (k), natural mortality (M), primary reproductive

age (T.,), maximum age (T,,.) and population fecundity (PF). The results showed that the life-history pattern of Esox

lucius Linnaeus tended to be r-selected. Meanwhile, Equilibrium yield model Beverton-Holt was applied to calculate the
fish yield. When the instantaneous fishing mortality (F) was changed, the yield curves has a weaker peak at relatively
low value of F, and beyond the value of F', the yield increased to a maximum value at .= 4 years and then decreased
greatly with rising 7. Analysis of yield curves also demonstrated that the life-history pattern had a tendency towards

r-selection. [Journal of Fishery Sciences of China,2009,16 (3): 316-323]

Key words: Esox lucius Linnaeus; growth model; fuzzy pattern recognition; life-history pattern



