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Chapter 29
Temperature Regulation in the Heat: Keeping Cool

1. Many animals evaporate water at a 
rate equal to their metabolic heat 
production

2. in a hot environment, more 
evaporation is needed to balance heat 
absorption

3. a human will die in one day in a hot 
desert without water 

Keeping Cool: The Importance of Body Size

1. Rate of evaporation depends on body 
size & surface area

2. Smaller animals are at a disadvantage 
A. high surface area to volume 
B. structures with large SA
C. A small animal in a hot environment can die 

in 1 hour

Figure 29.1  The rate  of eva porati ve 
water loss experienced b y mammals 

exposed to heat stress depends 
strongly on their bod y size
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1. Figure 29.2  Common wildebeests are 
drinking-water-dependent antelopes that 
seek shade

2. Figure 29.3  Grant’s gazelles are drinking-
water-independent antelopes noted for their 
indifference to sun or shade

3. Figure 29.7  The moisture content of “dry” 
grass varies with time of day or night

4. Figure 29.10  Oryxes in deserts often exist 
on dead, dry grasses and the leaves of 
water-stressed bushes and trees

Figure 29.6  Wate r budgets of wildebeests and oryxes

Figure 29.11  Average body-core temperatures of 
free-liv ing Arabian oryxes over the 24-hour day



3

Adv antages of being large in hot environment, 
e.g., camel.

1. Camels do not carry water
2. Camels evaporate little water per unit 

body mass.
3. Camels use water to evaporate off 

heat.

Changes in Core Bod y 
Temperature

4. When unwatered , 
camel can tolerate 
increase in body 
temperature up to 
41°C.  

5. Oryxes undergo similar 
changes (HWA Fig 
29.11)
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Adv antages of being large in hot environment, 
e.g., camel.

1. High body temperature allows:
A. Water conservation  
B. Reduces difference in external & internal 

temperatures
C. Less heat absorbed from environment. 

slow conduction of heat into the body.

Adv antages of being large in hot environment, 
e.g., camel.

1. Thick fur
A.

2. Fat stored in hump
3. Can tolerate twice the water depletion as a 

human.
A.
B.
C.

4. Enormous capacity to rehydrate
A.
B.


