
Thermal Regulation and Allen’s Rule and Bergmann’s Rule



Body Form and Size as Adaptations to 
Temperature Stress

• Allen’s Rule: body form or shape is linear in warm climates 
and more rounded and compact in cold climates.  Round 
forms have a smaller surface area to volume ratios.

• Bergmann’s Rule: body size is large in cold climates and 
small in warm climates.  Large bodies have a smaller 
surface area to volume ratios.

• Both of these rules cause systematic changes in the 
surface area to volume ratios.

• In cold climates where you need to retain heat, so bodies 
are larger and more compact.

• In warm climates where you need to expel heat, so bodies 
are smaller and more linear.



Bergmann’s 
Rule, 
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Allen’s Rule: 
Latitude, Stature, 

and Bi-iliac 
Width.  Note that 
bi-iliac width is a 
measure of body 

linearity-
roundness
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Belgian

crual index: 
tibia length / femur length
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r = 0.81

Crual Index in Relation to Temperature

80.25

Another way to demonstrate 
Allen’s Rule


