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Age and growth characteristics of Cromileptes altivelis
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(1. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China;
2. College of Aqua-life Science and Technology, Shanghai Fisheries University, Shanghai 200090, China)

Abstract ; Scales were used for the age determination of high-finned grouper ( Cromileptes altivelis ). The
relationships between body length and age were described by four growth models in order to find out the best
one. The results showed that the annual-ring feature belongs to the loose-close. The false ring and spawning
check can be seen occasionally. According to the scale radius, body length and body weight, the growth
condition of C. altivelis was analyzed. The radius of scale was linearly and directly correlative to body
length. The relationship between body length (L) and body weight (W) was expressed as W, =2.3 x10~°
L>*® . Four growth functions provided a high fitness and preferably described the growth of C. altivelis.
Among them, the Gomperz growth function was especially suited to describe the growth patterns of under 10
years fish. The growth of body length and body weight can be described by the von Bertalanffy growth
equation L, = 566. 0139[ 1 —e "0+ ] .7 —453] (00761 — e~ 1#(++0-7665%) 13.045 The age of 5.98
years was the turning point of body growth with body weight 1346.26 g. The fish grew faster before the age
of 6.
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Tab.1 Mathematical models describing the growth of Cromileptes altivelis
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KRB XL ER length-weight relationship
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Tab.2 Comparison of back-calculated, observed and theoretical body length of C. altivelis mm
4Fi%(a)age
1 2 3 4 5 6 7 8 9 10
i
!
LK 244.0 292.5 331.5 366. 4 394.7 413.2 439.8 477.0
observed length

BEAK
back-calculated length 162.4 210.8 254.9 319.6 347.6 377.9 403.9 428.8 447.1 463.1
L-VBGF 157.2 215.8 266.1 309.1 345.9 377.6 404.6 427.8 447.6 464.6
L-GGF 160.9 212.5 262.4 307.7 347.2 380.5 407.7 429.7 447.1 460.7
L-LGF 165.3 211.1 259.1 305.7 347.6 382.6 410.4 431.3 446.6 457. 4
DCF 158.8 214.7 264.4 308.1 346.1 378.8 406.5 429.3 447.7 461.9
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A. relationship between body weight and body length ; B. relationship between body weight and total length
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Tab.3 Comparison of back-calculated, observed and theoretical body weight of C. altivelis g
4Fi%(a)age
1 2 3 4 5 6 7 8 9 10
i
%W%E 212.0 469.8 896.7 1175.2 1454.6 1806.7 2166.5 2400.5 2650.3
observed weight
BEGE
back-calculated weight 111.9 245.7 436.7 864.7 1115.3 1436.2 1755.9 2104.3 2387.7 2654.9
i E 68.2 211.2 430.1 705.8 1016.9 1343.9 1671.5 1988.3 2286.9 2562.7

theoretical weight
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Tab.4 Values for the parameters and fitness of functions describing the growth

¥ #7718 function St & statistics SHE + ARAEIR values + SE
4%%% von Bertalanffy (A KAK TR L, (mm) 566. 0139 +24. 8845
special von Bertalanffy length growth function k 0. 1549 +0. 0175
Iy -1.0998 +0. 2026
R? 0. 9970
RSS 292. 4568
4%%% von Bertalanffy {AHEAK TR W, (8) 4531. 0075 +1068. 0780
special von Bertalanffy weight growth function k 0. 1641 +0. 0700
Iy -0.7664 +1. 6512
b 3. 0245 +2. 0012
R? 0. 9986
RSS 10422. 1825
Gompertz (K KA K 5 1E L, (mm) 506.0517 +11.1567
Gomperz growth function a 0. 2780 +0. 0176
k 1. 5128 +0. 0424
R? 0. 9976
RSS 227.7552
Logistic A A K H12 L, (mm) 481. 0848 +9. 0919
Logistic growth function a 1. 0485 +£0. 0525
k 0. 4010 +0. 0240
R? 0. 9967
RSS 320.6410
=R, decimal cubic function a 96. 2497 +12. 7801
b1 65. 8813 +9. 579
b2 -3.430 1. 9759
b3 0. 0500 +0. 1185
R? 0.9973
RSS 260.1749
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Tab.5 The growth indexes of body length in different stages
wo) e LU LR R s gty gt
age length increases growth rates growth rates constant indexes
1 162.00
2 210.81 48.41 22.96 0.261 0.63 42.37
3 254.98 44.17 17.32 0.190 1.06 40.10
4 319.59 64.61 20.21 0.23 1.56 57.59
5 347.64 28.05 8.07 0.084 2.02 26.88
6 377.96 30.32 8.02 0.083 2.51 29.07
7 403.93 25.97 6.42 0. 066 3.01 25.12
8 428.84 24.91 5.81 0.059 3.51 24.17
9 447.13 18.29 4.09 0.042 4.01 17.91
10 463.15 15.97 3.45 0.035 4.50 15.69
*6 REVARMBEAEEKEY
Tab.6 The growth indexes of body weight in different stages
4 (a) HE (g) FEIK(g) FRERIE(D)  BERHER (%) EREH A KT
age weight . annual relative instantaneous growth growth
increases growth rates growth rates constant indexes
1 111.60
2 245.66 134.07 120. 14 0.79 2.08 193.85
3 436.72 191.06 77.77 0.58 2.73 251.27
4 864.71 427.99 97.99 0.68 4.23 590.68
5 1115.25 250.55 28.97 0.25 3.27 283.77
6 1436.19 320.94 28.78 0.25 4.02 363.23
7 1755.90 319.71 22.26 0.20 4.41 352.92
8 2104.29 348.38 19. 84 0.18 4.95 380.86
9 2387.62 283.33 13. 46 0.13 5.14 301.60
10 2654.98 267.36 11.19 0.11 5.56 281.80
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