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Abstract: In order to investigate the growth and development of Spheniscus demersus chicks, we measured the body

mass, body length, bill length, foot length and wing length of 0-7 months old chicks of S. demersus in Shanghai Zoo. Two

nonlinear models, Logistic and Gompertz, were used to fit and analyze each body size index of the hatchlings. The results

show that both Logistic and Gompertz models had a high fitting degree for each growth indicator of S. demersus, and the fit-

ting coefficient (?) was above 0.970. The Logistic model was used to better fit the growth process of the body mass, body

length, bill length and foot length of S. demersus (”>0.980), while Gompertz model was more suitable for fitting the growth

process of wing length. There was a significant correlations between the body size indexes (p<0.01). It is suggested that

the body weight and body length could be used as important indicators to monitor and evaluate the health status of S. demer-

sus chicks.
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Tab. 1 Curve fitting on the growth of the chicks of Spheniscus demersus based on different mathematical models

Hp R ALk WA REG?)

Mathematical models Fitting curves Goodness of fit
Logistic Y=2 486. 516/(1+¢ 11 ~*37%) 0.985
Gomperlz V=2 552. 573> 080w (-0-235) 0.983
T PR AL Power function Y=318. 101" 6543¢ 0. 898
&% PR EL Exponential function ¥=890. 359¢" 042182 0.722

TE: Y. B o R
Note: Y. Body mass; t. Weeks of age.
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Tab. 2 Two nonlinear models used for fitting the growth of chicks of Spheniscus demersus

Ay ESue £z il i

Model Equation Inflection Weekly age of inflection
Logistic Y=A/(1+e! ) A2 (Inb)/k
Gompertz Y=Ae b0 (-h) Ale (Inb)/k

e A WRRE ORAF R R A Kt ) 5 b S8 k. BRI R A K% 0 JRiE .

Note: A. Maximum value (maximum value of adult) ; b. Parameter; k. Instantaneous relative growth rate; t. Weeks of age.

R3 FH A SR BRI SR DSBS R AT

Tab. 3 Goodness and parameters of two curve fitting models to fit the growth of Spheniscus demersus chicks

A KA bR A e PR 24 BEETAXT AR LA R 3 2R i e
Growth index Model A b k I Weekly age of inflection ~ Value of inflection
e Logistic 2486.516 3.191 0.372 0. 985 3.12 1243.258
Body mass Gompertz 2552.573 5.080 0.235 0.983 6. 90 939. 039
g Logistic 682. 649 2.149 0.213 0. 987 3.58 341.325
Body length Gompertz 722.752 2.684 0. 132 0.978 7.46 265. 886
sk Logistic 180. 806 1.234 0.210 0.996 1.01 90. 403
Wing length
Gompertz 185. 539 1. 662 0. 149 0.998 3.40 68. 256
ik Logistic 125. 661 1.573 0.178 0.983 2.54 62. 831
Foot length
Gompertz 133.792 1.943 0.111 0.973 5.94 49.220
Wit Logistic 76. 022 1.183 0.179 0.990 1.02 38.011
Bill length

Gompertz 78.679 1.599 0.125 0.988 3.75 28.944
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Fig. 1 Fitting curves on the growth of chicks of Spheniscus demersus
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Tab. 4 Correlation between body mass, body length, bill length, wing length and foot length of Spheniscus demersus chicks

2 LSS PESN RS &
Parameter Body length Bill length Wing length Foot length
A Body mass 0.933" 0.937" 0.965" 0.939"
&K Body length 0.988" 0.951™ 0.993"
I Bill length 0.980" 0.993"
WK Wing length 0.968"

e B EAEOE (p<0.01),

Note: ™. Extremely significant correlation (p<0.01).
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