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Chapter 18 Classification

There are millions of different species on
Earth. To study this great diversity of
organisms, biologists must give each organ-
ism a name. Biologists also must organize
living things into groups in a logical way.
Therefore, biologists need a classification
system. Taxonomy is the discipline of nam-
ing and classifying organisms. To be useful,
the names that are assigned should be uni-
versally accepted. A good classification sys-
tem should also group together organisms
that are more similar to each other than
they are to organisms in other groups.

Common names for organisms vary by
language and region. This creates confu-
sion. By the 1700s, scientists had tried to
solve this problem by agreeing to use a sin-
gle name for each species. At first, the
names they used were very long. Then, Car-
olus Linnaeus developed a two-word nam-
ing system, called binomial nomenclature.
This system is still used today. In binomial
nomenclature, each species is assigned a
two-part scientific name. The first part of
the name refers to the genus (plural: gen-
era). A genus is a group of closely related
species. For example, the genus Ursus con-
tains six bear species. The second part of the
name, along with the genus name, refers to
a single species (plural: species). Recall that
species consist of individuals who can inter-
breed. The name Ursus maritimus, for exam-
ple, refers to the species polar bear.

Linnaeus’s system of classification has
seven different levels. From smallest to
largest, the levels are species, genus, family,
order, class, phylum, and kingdom. Each of
the levels is called a taxon (plural: taxa). Just
as a genus is a group of similar species, a
family is a group of similar genera, an order
a group of similar families, a class a group of
similar orders, a phylum (plural: phyla) a
group of similar classes, and a kingdom a
group of similar phyla. Linnaeus named two
kingdoms of living things, the Animalia
(animal) and Plantae (plant) kingdoms.

18–2 Modern Evolutionary
Classification
Linnaeus and other taxonomists have
always tried to group organisms according
to biologically important characteristics.
However, they have not always agreed upon
which characteristics are most important.

Early classifications were based on visible
similarities. Biologists now group organisms
according to evolutionary relationships. The
study of evolutionary relationships among
organisms is called phylogeny. Classification
based on evolutionary relationships is called
evolutionary classification. Species within
one genus are more closely related to each
other than to species in another genus. This is
because all members of a genus share a
recent common ancestor. All genera in a fami-
ly also share a common ancestor. However,
this common ancestor is farther in the past
than the common ancestor of species within a
genus. The higher the level of the taxon, the
farther back in time is the common ancestor
of all the organisms in that taxon.

Many biologists now use a method
called cladistic analysis to determine evolu-
tionary relationships. Cladistic analysis is
based on derived characters. Derived char-
acters are new traits that arise as a group
evolves over time. Derived traits are there-
fore found in closely related organisms but
not in their distant ancestors. Derived char-
acters can be used to construct a cladogram.
A cladogram is a diagram that shows the
evolutionary relationships among a group
of organisms. A cladogram is basically an
evolutionary tree, much like a family tree.

All organisms have DNA and RNA.
These molecules can be compared in differ-
ent species. The more similar the molecules
are in different species, the more recently
the species shared a common ancestor.
Therefore, the more closely related they are.

Comparisons of DNA can also be used
to estimate the length of time that two
species have been evolving independently.
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A model called a molecular clock can be
used for this purpose. The model assumes
that neutral mutations, which do not affect
phenotype, accumulate in gene pools. Two
species evolving independently from one
another will accumulate different neutral
mutations through time. The more there are
of these different neutral mutations, the
longer the two species have been evolving
independently.

18–3 Kingdoms and Domains
As biologists learned more about the natu-
ral world, they realized that Linnaeus’s two
kingdoms, Animalia and Plantae, did not
represent all life forms. First, microorgan-
isms, such as bacteria, were discovered.
Microorganisms did not seem to fit into
either kingdom, so they were placed in their
own kingdom, called Protista. Then, mush-
rooms, yeast, and molds were separated
from plants and placed in their own king-
dom, called Fungi. Later, bacteria were sep-
arated from other Protista and placed in
another new kingdom, called Monera.
Finally, the Monera were divided into two
kingdoms: Eubacteria and Archaebacteria.
By the 1990s, a six-kingdom system of clas-
sification was proposed. It includes the
kingdoms Eubacteria, Archaebacteria, 
Protista, Fungi, Plantae, and Animalia.

A new taxon, called the domain, is now
used by many biologists. The domain is one
level higher than the kingdom. Three
domains are recognized: Bacteria, Archaea,
and Eukarya.

The domain Bacteria includes only the
kingdom Eubacteria. All members of the
domain Bacteria are single-celled organisms
without a nucleus. They have cell walls con-
taining a substance called peptidoglycan.

The domain Archaea includes only the
kingdom Archaebacteria. All members of
the domain Archaea are single-celled organ-
isms without a nucleus. They have cell
walls without peptidoglycan.

The domain Eukarya includes the four
remaining kingdoms: Protista, Fungi, Plan-
tae, and Animalia. All members of the
domain Eukarya have cells with a nucleus.
Most members of the kingdom Protista are
single-celled organisms. Some Protista are
autotrophs, others heterotrophs. Most mem-
bers of the kingdom Fungi are multicellular,
and all are heterotrophs. All members of the
kingdom Plantae are multicellular
autotrophs. Most plants cannot move about,
and their cells have cell walls. All members
of the kingdom Animalia are multicellular
heterotrophs. Most animals can move
about, and their cells lack cell walls.
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Vocabulary Review

Hidden Word Use the clues and the words below to write the correct
vocabulary term in the blanks.

cladogram Eubacteria genus phylogeny
domain family kingdom taxonomy

Clues
1. kingdom that makes up the domain Bacteria

__  __  __  __  __  __  __  __  __  __  

2. largest and most inclusive taxon in Linnaeus’s system

__  __  __  __  __  __  __  

3. a group of closely related species __  __  __  __  __    

4. science of classifying and naming living things

__  __  __  __  __  __  __  __  

5. newest and largest classification category __  __  __  __  __  __  

6. group of genera that share many characteristics

__  __  __  __  __  __  

7. diagram that shows evolutionary relationships among a group

of organisms __  __ __  __  __  __  __  __  __  

8. the study of evolutionary relationships among organisms  

__  __  __  __  __  __  __  __  __   

Write the circled letter in each term in the spaces provided to reveal 
a type of nomenclature studied in the chapter.

Hidden Word: __  __  __  __  __  __  __  __  

Write a description of this type of nomenclature.

Description: 

Chapter 18 Classification
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Vocabulary Review

Crossword Puzzle Complete the puzzle by entering the term that matches each numbered
description.

Across
7. type of classification that is based on

evolutionary history
8. discipline of classifying and naming

organisms
10. taxon composed of similar orders
11. taxon composed of similar classes
12. type of clock that estimates how long

species have been evolving 
independently

Down
1. kingdom in the Eukarya domain that

includes single-celled autotrophs
2. study of evolutionary relationships

among organisms
3. new taxon that is higher than the kingdom
4. taxon composed of similar genera
5. taxon composed of closely related species
6. diagram based on derived characters
8. general term for any level, or category, in

a taxonomic system
9. taxon composed of similar families

Answering Questions Write one or more sentences to answer each question.

13. In what ways are members of the domain Bacteria and the domain Archaea similar? 

_____________________________________________________________________________

_____________________________________________________________________________

14. Which domain includes only organisms with a nucleus in their cells? ________________

_____________________________________________________________________________

15. What are two ways that most members of the kingdom Plantae and the kingdom 

Animalia differ? ______________________________________________________________

_____________________________________________________________________________
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Possible answer: Members of both domains are unicellular, are prokaryotes, have cell walls, and can

be autotrophic or heterotrophic.

All members of the

domain Eukarya have a nucleus in their cells. 

Possible answer: Most Plantae cannot move about, and their cells have cell 

walls; most Animalia can move about, and their cells do not have cell walls.



Completion On the lines provided, complete the following sentences.

1. In the discipline known as , biologists assign each
kind of organism a universally accepted name.

2. In , each species is assigned a two-part scientific name.

3. In taxonomy, each level of classification is referred to as a(an) .

4. The seven taxonomic categories in Linnaeus’s system of classification are:

Multiple Choice On the lines provided, write the letter of the answer that best completes the
sentence or answers the question.

5. The method of grouping organisms into categories
that represent lines of evolutionary descent is called 
a. taxonomy. c. binomial nomenclature.
b. cladistic analysis. d. evolutionary classification.

6. Comparison of DNA to determine how long different species
have been evolving independently can be done using
a. cladograms. c. kingdoms.
b. molecular clocks. d. domains.

7. Characteristics that appear in recent parts of a lineage but not in its older
members are called 
a. taxons. c. cladograms.
b. derived characters. d. genes.

8. What type of model is shown below?
a. binomial nomenclature c. cladogram
b. molecular clock d. domain

Name Class Date
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Barnacle

Molted
exoskeleton

Limpet

Segmentation

Tiny free-swimming larva

Crab



9. Which phylum includes humans, snakes, and sharks?
a. Ursidae c. Mammalia
b. Carnivora d. Chordata

10. The group of organisms that can be larger than a
kingdom is called a
a. domain. c. phylum.
b. species. d. class.

11. A prokaryote whose cell walls contain peptidoglycan
belongs to the domain
a. Eukarya. c. Bacteria.
b. Protista. d. Archaea.

12. Unicellular organisms sometimes found in hot springs
are part of the domain
a. Eubacteria. c. Protista.
b. Archaea. d. Eukarya.

13. The domain Eukarya includes the kingdom(s)
a. Protista, Plantae, Fungi, Animalia. c. Eubacteria.
b. Protista, Plantae, Bacteria. d. Archaea, Bacteria.

14. The kingdom Protista contains 
a. only single-celled organisms.
b. both single-celled and multi-celled organisms.
c. only multi-celled organisms.
d. neither single-celled nor multi-celled organisms.

15. Mushrooms belong to the kingdom
a. Protista. c. Plantae.
b. Bacteria. d. Fungi.

16. The kingdom Plantae contains primarily 
a. photosynthetic autotrophs. c. photosynthetic heterotrophs.
b. single-celled autotrophs. d. protists.

17. The organisms found in the kingdom Animalia are
a. photosynthetic heterotrophs. c. multicellular heterotrophs.
b. single-celled heterotrophs. d. protists.

18. Into how many domains are organisms divided?
a. three c. four
b. five d. six

19. The unicellular prokaryotes that make up the domain
Bacteria are also classified in the kingdom
a. Archaebacteria. c. Fungi.
b. Eubacteria. d. Protista.

20. The prokaryotes that live in extreme environments are classifed 
in the kingdom
a. Archaebacteria. c. Fungi.
b. Eubacteria. d. Protista.
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