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Chapter 9 

Evidence of Evolution   
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9.5 Body Structures and Genetics 
9.6 Biogeography
9.7  The Evolution of Humans

9.5  Body Structures and Genetics

We can see evidence of the evolutionary histories of species in the structures of their bodies. Consider 
the limbs of different mammals. Different mammals use their front limbs for different purposes: Humans 
use theirs as arms and hands for manipulating tools, cats use theirs to walk, whales use theirs as flippers, 
and bats use theirs as wings. If each of these animals had originated independently, we would expect 
their limbs to look completely different. Each limb would have been designed from scratch to best 
perform its function. But, despite the different functions of human hands, cat legs, whale flippers, and 
bat wings, all these limbs show the same arrangement of bones, as you can see in Figure 9.12. This 
suggests that the limbs were inherited from a common ancestor and then modified through natural 
selection for different functions. 

Another way to say this is, a mouse and 
a whale are about as different as two 
mammals can be. Yet just about every 
bone in a mouse corresponds to a specific 
bone in a whale. These similarities suggest 
that mice and whales had a common 
ancestor and that their skeletons were 
modified over time by natural selection to 
fit different environments and ways of life.

Vestigial Organs

An organism’s evolutionary history often leaves traces in its body. In some organisms, these traces take 
the form of vestigial organs. Vestigial organs are not functional—they are just the remains of an organ 
found in the organism’s ancestor. For example, we think of snakes as legless. But certain snakes actually 
have tiny, partial hind legs. 

FIGURE 9.12

Although these mammalian limbs are 
each used for different activities, they 
are composed of the same set of bones, 
evidence that they were inherited from a 
common ancestor. 
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The tiny stubs have no purpose—they are just the remains of what once were bigger limbs. A snake’s 
vestigial hind legs provide evidence that snakes evolved from animals with legs. In the same way, many 
blind cave species lack functional eyes in their lightless habitats but retain vestigial eyes (Figure 9.13). These 
vestigial organs suggest that cave species evolved from animals with eyes. 

DNA and Molecular Evidence

The DNA of related species have similar nucleotide (ACGT) sequences. In fact, the more closely related 
two species are, the more similar their DNA sequences tend to be. This is true not only for DNA sequences 
that code for proteins, but even for sequences that have no known function. If each species on Earth had 
originated independently, would we expect to see similar noncoding DNA in related species? DNA similarity 
suggests that DNA did not originate independently in each species but was inherited from a common 
ancestor and then modified during evolution. 

Hierarchical Organization of Living Things

Darwin’s theory of evolution through natural selection explains Earth’s diversity of species as originating 
through numerous speciation events. If this is the case, then we expect living things to be organized into 
hierarchical sets of “nested groups”—that is, “groups within groups.” 

FIGURE 9.13

The Texas blind salamander lives in lightless caves. It has tiny vestigial eyes 
(the dark dots in the photo) that are covered by skin. 

FIGURE 9.14 

Related species go through similar stages in their development. The human embryo goes through a tailed 
stage just like the other vertebrates, even though humans don’t have tails. 

Patterns of Development

Related species develop in similar ways. If each species on Earth had 
originated independently, we wouldn’t expect these similarities in 
development. For example, even though humans have no tails, we go 
through a tailed stage during development, just like other vertebrates 
(Figure 9.14). 
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Each living species should have fewer traits in common with more distant relatives, and more traits in 
common with species that it split off from more recently. This is in fact how living things on Earth are 
organized. Humans, for example, share a backbone with other vertebrates such as fishes, amphibians, 
reptiles, and mammals; they share four limbs with terrestrial vertebrates such as amphibians, reptiles, and 
mammals but not with fish, which are more distantly related; they share a waterproof skin with reptiles and 
mammals but not with amphibians, which are more distantly related; and they share the trait of nursing 
their young with milk with other mammals but not with the more distantly related reptiles. 

Living things fit into a hierarchical organization, as predicted by evolution. We do not see traits scattered 
across living things. For example, we do not see a backbone in vertebrates plus some worms and some 
insects and some snails. The characteristics that organisms have make sense based on their evolutionary 
history and relationships. 

READING CHECK

How does DNA provide evidence for evolution?

CHECK YOUR ANSWER 

When scientists look at the genomes of related species, they find similarities in the species’ DNA sequences. 
Closely related species tend to have more similar DNA sequences than more distantly related species. This is 
true not only for DNA sequences that code for proteins—in which case you could argue that the functional 
requirements of the proteins require certain DNA sequences—but even for DNA sequences that have no 
known function. If each species on Earth had originated independently, you would not expect to see similar 
noncoding DNA in related species. These similarities suggest that DNA did not originate independently in 
each species but was inherited from a common ancestor and then modified during evolution. 

Do humans have vestigial organs? You can read about some here: 

https://www.livescience.com/21513-vestigial-organs.html
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