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Abstract 

Different allometric exponents have been described for all reptilian taxa (Andrews & Pough, 1985; 

Chappell & Ellis, 1987; Nagy et al., 1999). However, these can overestimate the daily intake of 

metabolic energy in some chelonians (Higgins & Edwards 2009). Also, lower allometric exponents 

have been reported in some reptile species (Zari, 1993: Roe et al., 2005; Jodice et al., 2006). Global 

climatic changes open energetic challenges to ectothermic animals, including reptiles, which are 

directly affected by ambient temperature, especially considering early post-hatch life, the most 

vulnerable phase for survival. The present study aimed to estimate the allometric exponent of the 

resting metabolic rate (RMR, kJ/day), the daily intake of digestible (DEI, kJ/day), and gross energy 

(GEI, kJ/day) at 28°C and 18°C in red-footed tortoise (Chelonoidis carbonaria) hatchlings. Ten 

hatchlings were used, fed with a high fiber diet (39.20% NDF and 19.52 kJ/gDM). The RMR was 

measured via indirect calorimetry at both temperatures by an open flow respirometry system after 

10 days of fasting. The digestible energy was estimated by the apparent digestibility coefficients 

from a previous study at 30°C and 20°C. Body mass, DEI, GEI, and RMR were log10 transformed, 

and the influence of body mass was evaluated by a General Linear Model (GLM) to obtain the 

allometric exponent at each temperature. Significant effect of body mass was identified on GEI, 

DEI, and RMR at both temperatures (P < 0.01). The obtained linear equations were: 

@ 28°C 

𝐿𝑜𝑔10𝐺𝐸𝐼 = 1.82 + 0.54 ∗ 𝐿𝑜𝑔10𝐵𝑀(R2=0.65) 

𝐿𝑜𝑔10𝐷𝐸𝐼 = 1.68 + 0.55 ∗ 𝐿𝑜𝑔10𝐵𝑀(R2=0.67) 

𝐿𝑜𝑔10𝑅𝑀𝑅 = 1.17 + 0.62 ∗ 𝐿𝑜𝑔10𝐵𝑀(R2=0.77) 

@ 18°C 

𝐿𝑜𝑔10𝐺𝐸𝐼 = 1.68 + 0.78 ∗ 𝐿𝑜𝑔10𝐵𝑀(R2=0.53) 

𝐿𝑜𝑔10𝐷𝐸𝐼 = 1.52 + 0.78 ∗ 𝐿𝑜𝑔10𝐵𝑀(R2=0.53) 

𝐿𝑜𝑔10𝑅𝑀𝑅 = 0.84 + 0.92 ∗ 𝐿𝑜𝑔10𝐵𝑀(R2=0.88)  
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Turtles at rest and fasting show the same tendency of greater mass exponent at colder conditions 

(Ultsch, 2013), as red-footed hatchlings in the present study. At 18°C, allometric exponents were 

greater than 0.80. Also, at 28°C, allometric exponents were lower than the proposed range for 

herbivorous reptiles (Nagy et al., 1999). The present study indicates the influence of temperature 

in energy utilization, which is an important factor to be considered to offering enough energy to 

omnivorous tortoises’ diets in captivity, as it is the case of the red-footed tortoise. 

Literature Cited 

Andrews M and Pough FM (1985) Metabolism of squamate reptiles: allometric and ecological 

relationships. Physiol Biochem Zool 58(2): 214-231. 

Chappell MA and Ellis TM (1987) Resting metabolic rates in boid snakes: Allometric relationships 

and temperature effects. J Comp Physiol B 157(2): 227-235. 

Higgins C and Edwards MS (2009) Application of allometric field metabolic rate equations to 

predict energy and food requirements of leopard tortoises (Geochelone pardalis). In: Ward A, 

Treiber K, Schmidt D, Coslik A, Maslanka M, Eds. Proceedings of the Eighth Conference on 

Zoo and Wildlife Nutrition, AZA Nutrition Advisory Group, Tulsa, OK. pp 110-116. 

Jodice PGR, Epperson DM, and Visser GH (2006) Daily energy expenditure in free-ranging 

gopher tortoises (Gopherus polyphemus). Copeia 1: 129-136. 

Nagy KA, Girard IA, and Brown TK (1999) Energetics of free-ranging mammals, reptiles, and 

birds. Annu Rev Nutr 19: 247-277. 

Roe JH, Hopkins WA, and Talent LG (2005) Effects of body mass, feeding, and Circadian cycles 

on metabolism in the lizard Sceloporus occidentalis. J Herpetol 39(4): 595–603. 

Ultsch GR (2013) Metabolic scaling in turtles. Comp Biochem Physiol A Mol Integr Physiol 

164(4): 590-597. 

Zari TA (1993) Effects of body mass and temperature on standard metabolic rate of the desert 

chameleon Chamaeleo calyptratus. J Arid Environ 24(1): 75-80. 


