NOTES – CHAPTER 15-1 

Categories of Biological Classification

A. Development of the classification system

1. Aristotle grouped plants and animals according to their structural similarities 

2. Later, Greeks & Romans divided plants and animals into smaller groups called a genus (pl. genera)

3. In the Middle Ages these genera were named in Latin and the first system of taxonomy (the science of naming and classifying organisms) is born. 

4. From the Middle Ages to the 1700’s a polynomial (many name) system was used, with each species name containing as many as 12 words!

5. In the 1750’s Carolus Linnaeus developed a less complicated way to catalogue and identify organisms, which still used a polynomial system, but also included a two-word name for each organism.  This eliminated the need to refer to organisms by the full taxonomic name.

6. Binomial Nomenclature: Linnaeus’ two-word system for naming organisms, still in use today.  This system allows for clear communication among scientists.

B. Scientific vs. Common Names

1. Scientific Name uses binomial classification (unique two-word Latin name) to identify each organism, contains a genus and species and is always italicized or underlined.  These specific names enable scientists to communicate regardless of their native language.

a. The first word is called the genus (the taxonomic category containing similar species based on major characteristics).  The first letter of this name is always capitalized, and may be abbreviated to a single letter.

b. The second word is called the species and is unique to each organism.  While many organisms can share a genus no two organisms can hold the same species name.

2. Common Names are not always unique to each organism and can cause confusion in communication.  (Ex. The word robin can be used to describe many species of birds)

C. Current System of Classification 

1. Has seven increasing specific levels of classifying organisms ending the binomial nomenclature for each organism.

a. Kingdom: Broadest grouping of organisms

i. Six kingdoms: 

1. Archaebacteria (prokaryotes)

2. Eubacteria (prokaryotes)

3. Protista (eukaryotes)

4. Fungi (eukaryotes)

5. Plantae (eukaryotes)

6. Animalia (eukaryotes)

b. Phylum: contains classes with similar characteristics

c. Class: contains orders with similar characteristics

d. Order: contains families with similar characteristics

e. Family: contains genera with similar characteristics

f. Genus: contains species with similar characteristics

g. species: contains organisms that look alike and are capable of producing fertile offspring

2. Each of the above categories can be divided into 30 more specific sub-categories such as superclass, subclass, superorder, and suborder and so on.

Canis familiaris (domestic dog)
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Felis domestica (domestic cat)
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NOTES – CHAPTER 15-2

How Biologists Classify Organisms

A. Biological species: Concept developed by Ernst Mayr in 1942.  Defines a biological species as a group of actually or potentially interbreeding natural populations that are reproductively isolated from other such groups.  (If they can’t make more of themselves they are not a species)

1. Reproductive isolation: occurs when a barrier separates two or more species from breeding

2. Incomplete reproductive barriers: the exception to the rule, some species can interbreed and produce hybrids (fertile offspring of two species, ex. dog-wolf hybrid)

3. Many exceptions to this rule exist including

a. Asexually reproducing organisms

b. Fertile hybrid offspring – fairly common

c. Infertile hybrid offspring (ex. mule)

4. Therefore, scientists tend to use features rather than reproductive abilities to organize species

5. So far, about 1.5 million species have been described. (Only a small percentage of all species in existence.)

B. Taxonomy & Evolution

1. Classification of organisms based on degree of similarity (taxonomy) provides strong evidence that these organisms descended from a common ancestor (evolution).

2. This evidence can be misleading because not all traits are inherited from a common ancestor, but rather develop independently among species.

3. Homologous structures: similar structures that do share a common ancestry

4.  Analogous structures: similar structures that do NOT share a common ancestry

5.  Convergent evolution: process by which unrelated species develop analogous structures as they adapt to similar environments

C. Phylogeny: the evolutionary history of a species

1. Scientists must be able to distinguish between homologous and analogous structures to reconstruct an organism’s evolutionary history

2. Cladistics: system of taxonomy that reconstructs phylogenies by inferring relationships based on similarities 

a. Cladistics focuses on a set of unique characteristics found in a group of organisms called derived traits
b. The derived traits are recorded on a branching cart called a cladogram, which shows evolutionary relationships among groups of organisms.

3.  Evolutionary systematics: advanced system of Cladistics that allows scientists to consider greater amounts of known information
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Kingdom: Animalia

Phylum: Chordata

Class: Mammalia












Order: Carnivora

Felis nigripes
(Black Footed Cat)






Family: Felidae











Genus: Felis
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Felis chaus (Jungle Cat)
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Felis margarita (Sand Cat)
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Panthera tigris (Tiger)
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Kingdom: Animalia

Phylum: Chordata

Class: Mammalia

Order: Carnivora 

Family: Felidae

Panthera leo
(Lion)








Genus: Panthera
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Panthera onca (Jaguar)
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Family: Canidae












Genus: Canus
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Canis latrans (Coyote)

