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Problem Solving: Taxonomy



Answer Key
Learning goals
After completing this activity, you will be able to … 

· Understand how organisms are classified in the Linnaean system.
· Explain the importance of having a single taxonomic system.
Vocabulary: domain, kingdom, taxonomic classification, taxonomy 
Taxonomy 
Every organism can be classified into groups based on how closely they are related to other organisms. Biologists use a hierarchy, or ranking, to classify organisms into smaller and smaller groups of closer and closer related organisms. This form of classification is called taxonomic classification. There are eight levels of taxonomic classification. The broadest, most general group is called a domain. An organism’s cell type determines which domain it belongs to. Domains can contain several kingdoms. Kingdoms contain phyla, phyla contain classes, and so on. Take a look at the chart below to see how this system of classification works for cats. 
	Cats have eukaryotic cells, so they belong to the domain Eukarya. All other eukaryotic organisms, including plants and protists belong to this domain. Cats are further classified into the kingdom Animalia, along with all other animals. Plants and protists are categorized into their own kingdoms.

As you can see, cats are further classified into smaller and smaller groups with more and more specific traits until you get to the finest level of classification: the species. All organisms that belong to the same species are able to interbreed or exchange genetic material. 
	DOMAIN Eukarya
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	KINGDOM Animalia
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	PHYLUM Chordata
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	CLASS Mammalia
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	ORDER Carnivora
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	FAMILY Felidae
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	GENUS Felis
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	SPECIES catus
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The science of classification is called taxonomy. It is very important that scientists all use the same system to classify organisms. Imagine a scientific community in which scientists all used different names to refer to the same species! The classification system also reflects how closely organisms are related, which sometimes leads to controversy. For example, many scientists think that birds (class Aves) should be included in the class Reptilia because they descended from dinosaurs. 
The traditional classification system still used today was originally developed by Carl Linnaeus in the 18th century. It is known as the Linnaean system of taxonomy. One characteristic of the Linnaean system is that all names in the system are in Latin. Each species is referred to by its genus and species name. For example, modern humans are Homo sapiens. Notice that both names are written in italics but only the genus name is capitalized.
While the basic system of classification remains the same, scientists today have many more techniques available to determine the relationships between organisms than were available to Linnaeus. The most important of these is DNA sequencing. In some cases, DNA sequencing can lead to some surprising results. For example, DNA sequencing reveals that elephants are closely related to two unusual animals, the manatees (or sea cows), and a small, furry animal called a hyrax.
Problems

1. What is taxonomy? Taxonomy is the science of classification.
2. What is meant by the term taxonomic classification? 

Taxonomic classification is the use of a hierarchy to classify organisms into smaller and smaller groups of closer and closer related organisms. 
3. Why is it helpful that biologists throughout the world all use the same taxonomic system?

Answers will vary. Sample answer: Scientists around the world speak different languages, and thus will use different common names for the same organisms. When scientists use the same taxonomic system, they are better able to communicate their research about various organisms with one another.

4. What problems could occur if biologists in different areas used different taxonomic systems?

Answers will vary. Sample answer: Scientists will not know what species other scientists are referring to in their scientific work. This makes it harder for scientists to communicate with one another and learn from each other’s work.
5. What are the eight levels of classification in the Linnaean system? 

The eight levels are domain, kingdom, phylum, class, order, family, genus, and species.
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