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8.6  Adaption

Natural selection leads to the evolution of adaptations—traits that make organisms well suited to living 
and reproducing in their environments. You have already seen one example of an adaptation—the 
cheetah’s speed. The cheetah’s speed helps it catch the food it needs to survive and reproduce. 

Adaptations can relate to various aspects of an organism’s life. Some adaptations help organisms 
survive. Survival is important because it is usually an important first step toward successful reproduction. 
Survival requires that organisms be able to acquire food and other necessary resources. It also requires 
that organisms avoid becoming food for someone else. Anti-predator adaptations include camouflage, 
toxicity, or just the ability to hide or run away (Figure 8.14).

FIGURE 8.14

Almost every organism has adaptations that help prevent it from becoming food for someone else. (a) 
The spines of this cactus prevent most animals from eating it. (b) When threatened, this octopus releases 
a cloud of dark ink that may confuse a predator long enough for the octopus to escape. 
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Other adaptations have evolved to help organisms acquire mates. These include the beautiful feathers of 
male peacocks and birds of paradise (Figure 8.15a), the sexy “rib-bits” of male frogs, and the enchanting 
songs of many male birds. Males have evolved these “sexy” traits because females of the species find them 
attractive. In other species, females don’t choose their mates based on attractive traits. Instead, males fight 
with other males to obtain mates. The adaptations of these males may include large size, great strength, 
or fighting structures such as antlers (Figure 8.15b). Natural selection that favors individuals best able to 
acquire mates is also called sexual selection. 

Finally, some adaptations relate to bearing and raising young. Figure 8.16 shows one such adaptation—
parental care. Parental care evolved because natural selection favored organisms that were able to help their 
offspring survive and thrive. Parental care is found in many animals, including humans. 

FIGURE 8.15 

Some adaptations for acquiring mates. (a) The beautiful feathers of this male bird of paradise help attract 
female mates. (b) These male deer are fighting for control of territory as well as mates. 

FIGURE 8.16 
Parental care occurs in many species. 
This male poison dart frog is carrying his 
tadpoles on his back. 
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Natural selection has produced remarkable adaptations over time. Nature does not plan ahead—it does not 
plan to make a falcon or a polar bear. Instead, adaptations are built step by step, through the never-ending 
selection of the most successful forms. 

READING CHECK

Mating is very dangerous for a male praying mantis. Quite often, the female will eat him as he mates 
with her.

a. What advantage does the female gain from eating the male? 

b. Would it be more advantageous (“adaptive”) for the male not to mate at all? 

CHECK YOUR ANSWERS 

a. The female gets nutrients when she eats the male. 

b. A male praying mantis that never mates is more likely to survive to old age. But, if he doesn’t mate, he 
won’t leave any offspring. Remember that adaptations are traits that make organisms good at living 
and reproducing in their environments. It’s not enough to survive—you also have to reproduce! This 
male praying mantis may not have long to live, but at least he has a good chance of leaving offspring. 

Staying Warm and Keeping Cool

In this section, we will see how being the right size and shape can be an adaptation. Most mammals 
maintain a fairly constant body temperature. We humans, for example, have a body temperature that always 
stays around 37°C (98.6°F). Animals that live in extremely hot or extremely cold habitats need to be able to 
maintain appropriate body temperatures in those environments—to thermoregulate. In deserts, animals 
have to be able to lose heat to avoid overheating. In cold habitats, animals have to be able to retain heat. 

The heat an animal produces depends upon its size. In general, the larger an animal, the more heat it 
produces. Meanwhile, the heat an animal loses to its environment depends on its surface area because 
heat is lost through the body’s surface. How effective an animal is at losing heat to the environment can be 
gauged by looking at the ratio of its surface area to volume. A large animal will have a low amount of surface 
area to volume. This means it will have trouble releasing heat to its environment. Think of it this way: All the 
heat being generated within its body can’t so easily escape. 

A smaller animal, by contrast, has more surface area compared to its volume. Heat is therefore more easily 
lost. Figure 8.17 explains the surface-area-to-volume ratio using the example of a caramel-covered apple. 

FIGURE 8.17
The amount of caramel on this caramel-covered apple is 
determined by its surface area. The amount of apple in this 
caramel-covered apple is determined by its volume. The surface-
area-to-volume ratio is the amount of caramel divided by the 
amount of apple. A big caramel-covered apple has a low surface-
area-to-volume ratio. A small caramel-covered apple has a high 
surface-area-to-volume ratio. 
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As a result, animals that live in cold habitats are often larger than related species that live in warm habitats. 
For example, the smallest bear in the world is the sun bear, found in the tropical forests of Southeast Asia 
(Figure 8.18a). Adult sun bears weigh between 27 and 65 kilograms (60 to 140 pounds). The largest bear 
in the world is the polar bear (Figure 8.18b), which ranges throughout the Arctic. Adult polar bears weigh 
between 200 and 800 kilograms (440 to 1760 pounds). 

Animals adapted to hot versus cold climates also vary in shape. Desert species often have long legs and 
large ears that increase the surface area available for heat dissipation. Their legs and ears are also covered 
with extensive blood vessels that carry heat from the core of the body to the skin, where convection, the 
transfer of heat by moving air, cools the animal. Arctic species often have short appendages and small ears 
that help conserve heat. An example is the rabbits shown in Figure 8.19. 

FIGURE 8.18 

(a) The small sun bear is found in 
tropical forests in Southeast Asia. A 
small animal is better able to lose 
heat because of its high surface-
area-to-volume ratio. (b) The polar 
bear, the largest terrestrial carnivore 
in the world, is found throughout 
the Arctic. A large animal is better 
able to retain heat because of its low 
surface-area-to-volume ratio. 

FIGURE 8.19

(a) This black-tailed jackrabbit lives in a California desert. Extensive blood vessels in its ears help 
it release heat. It also has long legs. (b) This arctic hare is a relative of the black-tailed jackrabbit. 
Its ears are much smaller. 
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READING CHECK

On cold days, people often bundle up babies and small children carefully. Are babies more likely to 
need the extra bundling than adults? Why or why not? 

CHECK YOUR ANSWER 

Babies have higher surface-area-to-volume ratios than adult humans because they are smaller. So, yes, they 
are likely to appreciate the extra bundling. 

You can read more about adaptations, and see some fabulous examples, here:

https://www.nationalgeographic.org/encyclopedia/adaptation/ 

https://www.nationalgeographic.org/encyclopedia/adaptation/

