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Allometric scaling 

• Known as the science of scaling in biology 

• Has been studied since 1930 

• Body parameters are related to mass through 
power laws 

 bY aM

Parameter   Y b 

Metabolism 3/4 

Cell number 1 

Flow rate 1/4 



Isometric Scaling 

• Proportional scaling, i.e if mass doubles, mass 
of head, and other organs also doubles. If 
overall length increases, then all limbs 
increase proportionately..  
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b is the slope 
Log a the intercept 

BMR / mass relationship, b=3/4  





Bone mass 





b Significance Example (b value) 

0 Parameter does not change with body 

mass 

Bone density in mammals, cell 

radius 

1 Parameter changes in direct 

proportion with body mass 

Body volume, cell number 

0<b<1 Parameter increases at a slower rate 

than body mass   

Metabolic rate (3/4), blood flow 

rate (3/4), external surface area 

(2/3), life span (1/4) 

>1 Parameter increases at a faster rate 

than body mass 

Bone mass (4/3) 

<0 Parameter increases with body mass Almost all frequencies or rates 

(cardiac frequency, respiratory 

frequency, -1/4) 
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