Winter Ecology – Mammalian Adaptations to Winter
Study Worksheet
Sheryn Olson, University of Colorado, Mountain Research Station
I. Concepts

1. Energy Balance: Purpose is maintenance of ________________.  To do this, Metabolism and Thermal Conductance must be adjusted as temperatures decrease.  
How is this done, that is, through what 3 categories of adaptations? –
2. Survival Mechanisms in winter (after Feldhammer, et. al, 2004, Table 8.1, p.117):  

Avoidance:   define as many of the (nine) mechanisms as you can –
Resistance:  by increasing thermogenic capacity.  Give examples of the different ways this can be done –

3. Countercurrent heat exchange (peripheral heterothermy) and rete mirabile: 
· example:  Beaver’s tail.
4. Define – Bergmann’s Rule:  
· example:  deer
5. Allen’s Rule:  
· example:  foxes ears (arctic, desert kit)
6. Gloger’s Rule: 
·  example: caribou
7. Rapoport's Rule:  
II. Terminology
BMR –
Endothermy –
Homeothermy –
Ectothermy –
Poikilothermic – 

Heterothermic –  


Regional heterothermy – 

 
Temporal heterothermy – 
Set Point –
Shivering –
Interscapular brown adipose tissue – 
Which produces heat through                                                                 .
Thermoneutral Zone –
Lower critical temperatures – 
Upper critical temperatures –

Torpor –
Hibernation –
Winter lethargy – 

Aestivation –
Radiation –  
Convection – 
Evaporation – 
Thermal Conduction –
             Expressed as formula:
Subnivean –
Heimal threshold –  

III. Review Questions

1. Define and explain the differences between:  homeothermy, ectothermy, poikilothermy, and heterothermy.
2. Label the arrows in the diagram with appropriate radiation (thermal, reflected), conduction, convection, and evaporation. 
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3. Name 4 factors that mammals use directly to maintain their body temperature around a set point (you may have already identified these in Section I.2)?   Say how they work physically–
a.

b.

c.

d.
4. Why is there debate about Bergmann’s, Gloger’s and Allen’s rules?  
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