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Chapter 20 Active Reading Guide  

Phylogeny 
 

Overview  
1. What is systematics?  How is it used to develop phylogenetic trees? 

 Systematics is a discipline focused on classifying organisms and determining their evolutionary 
relationship. This information is enabling biologists to construct phylogenic trees, branching 
diagrams that represent a hypothesis about the evolutionary history of a group of organism. 

 
 

Section 1  
2. What is taxonomy?  

 Taxonomy is a discipline that shows how organisms are named and classified. 

 
3. Every organism on Earth may be referred to by a unique binomial, or a two-part 

name. These are in Latin, or latinized. What is your binomial? What does it mean? 

 My binomial is Homosapiens, meaning “wise man”  
 
4. What are the two components of every binomial?  

The Two components of every binomial are: 

 Genus-to which species belong 

 Specific Epithet-unique for each species within the genus, 

 
5. Taxonomy uses hierarchical categories that nest within each other, like Russian 

dolls. Figure 20.3 shows the categories, each called a taxon. Which levels of 
classification in the figure do humans share with leopards?  

 We are classified the same from the domain level to the class level.Both the leopard 

and human are mammals. 
 
 
 
 
 
You will notice that the most general category, domain, the one that encompasses the 
most organisms, is shown at the bottom of the figure. As you move up in the figure, the 
organisms show greater and greater degrees of relatedness. You are expected to 
memorize these taxonomic categories in order! Most students use a mnemonic device 
linked to the first letter of each taxon to remember them. Make up your own, or try ours: 
 
D K P C O F G S or Dear King Phillip Comes Over For Good Spaghetti 

 
(You may choose to have King Philip come over for something else—whatever you can 
remember best!) 
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6. So, which are more closely related, organisms in the same phylum, or those in 

the same order?  

 Those in the same order are more closely related. 
 
 
 
 
7. Here is a phylogenetic tree. Recall that 

branch points represent common 
ancestors of the two lineages beyond the 
branch or node. Circle the common 
ancestor of badgers and otters, and label 
it as A. Circle the common ancestor of 
cats and dogs, and label it as B.  

 
 
 
 
 
 
 
 
 

 

Section 2  
Look back at the Study Tip from Chapter 19. This idea is repeated in the current 
chapter. 
8. Molecular systematics is a valuable tool used today to sort homology from analogy. 

What is molecular systematics?  
 Molecular systematic is a discipline that uses nucleic acids to infer evolutionary relationships 

between different species. 

Section 3  
9. Figure 20.10 shows three cladograms.  What is a clade?  

 A clade is a group of species that includes an ancestral species and all of its descendants 

 
10. Why is Group I monophyletic?  

 Group 1 is monophyletic because it consists of an ancestral species and all of its 
descendants. 

 
11. Explain why Group II is paraphyletic.  

 Group 2 is paraphyletic because it consists of an ancestral species and some of its 
descendants but not all of them. 

12. What is a polyphyletic group?  
 A polyphyletic group includes taxa with different ancestors. 
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13. Clades are derived by using shared derived characters.  What are these?  
 A shared derived character is a evolutionary novelty that is unique to a particular clade. 

 
14. Explain why for mammals, hair is a shared derived character, but a backbone is a 

shared ancestral character.  

 Among mammals a backbone is considered a shared ancestral character because it was present 

in the ancestor common to all mammals. Hair is a shared derived character because it is unique 

to mammals. 

Section 4  
15. What are molecular clocks?  

 Molecular clocks are methods for estimating the time required for a given amount of evolutionary 
change based on the observations that some regions of genomes evolve at constant rates. 
 

16. If we use a molecular clock, approximately when did HIV emerge?  
 Using a molecular clock we predict that HIV emerged approximately in the 1930s. 

 

Section 5  
Taxonomy is in flux! When your authors were in high school, we were taught there were 
two kingdoms: plants and animals. Then in our college courses, we were introduced to 
five kingdoms: Monera, Protista, Plantae, Fungi, and Animalia. Now biologists have 
adopted a three-domain system, which consists of the domains 
Bacteria, Archaea, and Eukarya. This system arose from the finding that there are two 
distinct lineages of prokaryotes. 
 
17. What two domains include all prokaryotes?  

 Two domains that include all prokaryotes are bacteria and archaea. 

18. Which two domains are most closely related?  Explain your reasoning.  
 Archaea and Eukarya. In the tree, the first major split in the history of life occurred when bacteria 

diverged from other organisms. If this tree is correct eukaryotes and archaea are more closely 
related to each other than either is bacteria. 

 
19. Which kingdom is made obsolete by the three-domain system?  Why?  

 The kingdom Monera is obsolete because it would have members in two different domains, 

 
20. Which kingdom crumbled because it is polyphyletic?  

 Kingdom Protista 
 

21. Explain the role of horizontal gene transfer in the ring of life hypothesis.  
Comparisons of complete genomes from the three domains show that there have been substantial movements 
of genes between organisms in the different domains. These took place through horizontal gene transfer, a 
process in which genes are transferred from one genome to another through mechanisms such as exchange of 
transposable elements and plasmids, viral infection, and fusion of organisms. In an analysis based on hundreds 
of genes researchers hypothesized that eukaryotes arose as a fusion between an early bacterium and an early 
archaean. If this is correct eukaryotes are simultaneously most closely related to bacteria and archaea-an 
evolutionary relationship that cannot be depicted in a tree of life, but can be depicted in a ring of life. 
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