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10.2  Evolutionary Trees 

Since Linnaeus’s time, science has expanded our understanding of the history of life on Earth. Darwin’s 
theory of evolution showed that the wealth of species on Earth is the result of numerous instances of 
speciation followed by the independent evolution of new lineages. While maintaining the framework 
of the Linnaean classification system, biologists now classify living things based on this evolutionary 
history. Specifically, they group species together based on how closely related they are to one another, 
rather than on how physically “similar” they are. How does this work? 

Biologists use a diagram called an evolutionary 
tree to show the evolutionary relationships among 
a group of species. The tree of all living things 
is sometimes called the “tree of life.” A smaller 
and simpler evolutionary tree is shown in Figure 
10.2. This tree includes three species—daisies, 
elephants, and humans. Notice the dot labeled 
Speciation Event 1. Up until the time specified 
by this dot, daisies, elephants, and humans had a 
shared history. Then a speciation event occurred, 
producing two separate lineages. A lineage is a 
line of descendants from an ancestor. One of the 
lineages eventually gave rise to daisies (and many 
other species, which are not shown). 

The other lineage eventually gave rise to humans 
and elephants (as well as other species not shown). 
At a later point in time, Speciation Event 2 caused 
the lineage that led to elephants to split from the 
lineage that led to humans. This evolutionary tree 
tells us that, because humans and elephants split 
from each other more recently than they split from 
daisies, humans and elephants are more closely 
related to each other than to daisies. 

So, humans and elephants should be classified together, and daisies should be classified separately. This 
is exactly what we do when we say humans and elephants are animals but daisies are plants. 

FIGURE 10.2 
An evolutionary tree shows how species or other 
biological groups are related. This evolutionary 
tree for humans, elephants, and daisies shows that 
humans and elephants are more closely related to 
each other than either is related to daisies. 
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Many traditional biological groups already satisfy these criteria. They already divide up living things in a 
way that is consistent with their evolutionary relationships. Familiar groups such as animals, plants, fungi, 
mammals, and amphibians remained the same when classification was changed to incorporate evolutionary 
relationships. However, other traditional biological groups have required some rethinking. 

One such group is the reptiles. The reptiles traditionally 
included turtles, lizards, snakes, and crocodiles. Birds 
were considered a separate group, not part of the 
reptiles. Turtles, lizards, snakes, and crocodiles were 
grouped together based on shared features such as 
“cold-bloodedness” and the possession of scales. Birds 
were placed in a different group because they are “warm-
blooded” and have feathers. However, the evolutionary 
tree of the reptiles in Figure 10.3 shows that birds actually 
represent one branch within the reptiles. This means that 
birds must be considered reptiles too. As a matter of fact, 
birds aren’t just reptiles—they’re dinosaurs! This is because 
birds are nested within the dinosaurs also, which makes 
them dinosaurs too. This means that dinosaurs didn’t all go 
extinct: Birds survived and they are certainly alive and well 
today.

But how do scientists construct the evolutionary trees that classification is based on? Biologists use 
fossils as well as information about the anatomy, behavior, and genetics of existing species to reconstruct 
evolutionary relationships. DNA sequences have proved to be a particularly valuable source of information.

It is also important to remember that biological classification is always a work in progress. As biologists learn 
more about the evolution of species, they sometimes need to draw new evolutionary trees. Classification 
then changes to reflect this new understanding of species relationships. 

READING CHECK

1. Why are birds reptiles? Explain your answer. 

2. Which of the following are the closest relatives of birds—turtles,  
lizards, or crocodiles? (Hint: Look at the evolutionary tree in Figure 10.3)

CHECK YOUR ANSWER

1. Birds are reptiles because they are nested within the reptile tree. A classification based on evolutionary 
relationships would have to include birds among the reptiles. 

2. Based on the evolutionary tree of reptiles, birds are most closely related to crocodiles.

Learn more about evolutionary trees and how they related to classification here: 

https://evolution.berkeley.edu/evo101/IIDClassification.shtml

FIGURE 10.3 

This evolutionary tree shows that birds are 
nested within the reptile tree. This means that 
they must be considered reptiles also. 


