UNIT 14

CLASSIFICATION

Taxonomy:
The science of grouping organisms based on their similarities

Reasons to Study
1. Discover how to determine the scientific name of an organism

2. Understand the importance of classifying organisms in biology

I. History of Classification


A. First system: Aristotle


1. Classified all living organisms in to 2 groups:

a. Animals (grouped based on where they lived- air, water or land)

b. Plants (grouped based on size and structure- herb, shrub or tree)



2. Groups are NOT based on evolutionary history


B. second system: Linnaeus, Carolus
1. Grouping organisms based on structural similarities and evolutionary relationships




ex: bats grouped with other mammals not birds
2. Organisms that can mate and produce fertile offspring are in one species, the smallest groups of similar organisms

3. Groups of similar species are all placed into a larger category called GENUS

C. Scientific Name: Binomial Nomenclature


1. Why do we need scientific names?




a. Common names are often misleading and confusing:

1. One species with many common names






ex. roly-poly, sow bug, pill bug





2. Several different species sharing a common name





ex. mountain lion, puma, cougar




3. common Name misleading






ex. starfish and jelly fish are not fish
b. Organisms need names that scientists around the world can understand

2. Linnaeus developed a 2 word naming system called binomial nomenclature

a. every organism has 2 names- they are the organism’s Genus and Species



b. Latin language is used because it is unchanging

c. genus is always capitalized species is lowercase; both are underlined or italicized




d. scientific names are often descriptive

ex. Homo means man and sapiens mean wise  “wise man”
II. Modern Taxonomy


New techniques have been discovered that allow scientists to classify new organisms not solely based on their structure; these new technologies allow for more accurate classification based on evolutionary relationships


A. New methods used for classification



1. similarity of karyotype 



2. Reproductive potential (production of fertile offspring)



3. Biochemistry (similarity of amino acid sequence)



4. Embryology (similarity in early stages of development)

5. Geographical Distribution (location of different species on Earth relative to one another)


B Phylogenetic Classification: Cladistics
1. Classification system designed to show evolutionary relationships between organisms, showing new species diverging from probable ancestral groups

2. System is based on derived traits, traits that are unique inherited traits shared by a group of different organisms.

3. Cladograms:  Branching diagrams that show the phylogeny of the species

4. fan diagram- can also be used to shows evolutionary relationships.


C. Categories



1. Levels of Classification



Name






Example







Kingdom





Animalia



Phylum





Chordata- backbone


Class





Mammalia-nurse young


Order





Primates-opposable thumb


Family





Hominidae- bipedal


Genus





Homo


Species





sapiens



2. Species may occasionally be divided into smaller groups called varieties or sub-species


D. The 5 0r 6 Kingdoms



Since Aristotle, the number of kingdoms has increased due to the discovery of more species and more sophisticated techniques in classifying those organisms



Kingdom





Example



1. Monera

This kingdom may be broken into 2:
Bacteria

Archaebacteria and Eubacteria



2. Protista





Amoeba


3. Fungi






Mushrooms, yeast


4. Plantae





Oak tree, moss


5. Animalia





Dogs
III. Dichotomous Key

Tool used by taxonomists to “key out” or identify a species.  Uses observable characteristics or organisms to systematically identify a known species.

See Shark Key
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