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Level of metabolism 

Reasons for systematic variation in the level of 
mammalian metabolism: 
 

 - habitat 
  ! arctic vs. tropic 
  ! marine vs. terrestrial 
  ! ground vs. subterranean 

 
  



Level of metabolism 

Reasons for systematic variation in the level of 
mammalian metabolism: 
 

 - habitat 
  ! arctic vs. tropic 
  ! marine vs. terrestrial 
  ! ground vs. subterranean 

 
 - phylogeny 
  ! marsupials vs. eutheria 
  ! xenarthra vs. other eutheria 
  ! camelids ? (vs. ruminants) 



Presumptive evidence I: food intake 

from Foose (1982) 
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Presumptive evidence I: food intake 

from Meyer et al. (2010) 
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Presumptive evidence II: life history 

from Müller et al. (2011) 



Presumptive evidence III: fossil sequence 



from Janis et al. (1994) 
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Question 

Does more concrete evidence exist that 
camelids, as a taxonomic group, are 
characterised by a low level of metabolism? 

 
 

  



Methods 

1.! Literature data: comparative food intake in 
camelids and domestic ruminants 
a)! ad libitum food access 
b)! roughage-only diets 
c)! only studies that compared at least one 

camelid and one ruminant species in the same 
experiment 
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2.! Oxygen consumption (chamber respirometry) in 

alpacas, llamas and Bactrian camels 
 

  



Intake data 

18 publications, 75 direct comparisons 
 

Comparisons on the basis of  
  kg0.75      kg0.9      kg1.0 
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Intake data 

18 publications, 75 direct comparisons 
 

Comparisons on the basis of  
  kg0.75      kg0.9      kg1.0 

  

Ruminant intake higher by a factor of 
  1.4 ± 0.4     1.5 ± 0.5     1.6± 0.5 

  



Respiration measurements 
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Respiration measurements 

5 alpacas, 6 llamas, 5 Bactrian camels 
 
constant access to food (lucerne) and water 
measurements in winter 
 
Portable pumps and analyser (Turbofox, Sable 
Systems) 
 
O2 x 20.08 J/L 
all data = (maintenance) metabolic rate 
20 lowest data points = resting metabolic rate 
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Conclusions 

Both ad libitum intake and maintenance energy 
recommendations/ metabolism measurements 
support a lower metabolism in camelids as compared 
to domestic ruminants. 
 
This could explain various observations incl. the 
competitive capacity of camelids in resource-poor 
environments. 
 
Distinct variability in metabolism measurements could 
be an indicator of methodological issues or 
seasonality effects. 

  




