Advanced Biology Chapter 17:  Classification ‘In A Nutshell’

Waggy

Classification (aka: Taxonomy): 

 -the arrangement of organisms into orderly groups based on their similarities 

Taxonomists: 

 -scientists that study taxonomy (classification) of organisms

Why do we need a classification system?


-13 billion know species on Earth today (this represents only 5% of the total number of species that have lived on Earth)


-New organisms are being discovered and named every day & they need to be organized (classified)


-Organisms must be accurately named to prevent misnomers (starfish, jellyfish, etc.) & need to be in a uniform language (Latin or Greek) to avoid confusion between languages

History of Taxonomy


-Aristotle was the first taxonomist 



-divided organisms into plant and animal categories first



-he further divided them by their habitat:  air, land or sea


-it was a good start but had some obvious problems (sea turtles and fish both live in ocean 

 but are not the same type of animal)


-John Ray (botanist) was first to use Latin to name things



-but his names were too descriptive (they were too long)


-Carolus Linnaeus (1707-1778) “The Father of Taxonomy”


-classified organisms by their structure similarities


-developed the naming system we use today called binomial nomenclature
Rules for using Binomial Nomenclature (Genus, species)


-it is a two word naming system (although today we sometimes add the subspecies as well)


-must be in Latin (1st choice) or Greek (2nd choice)


-when typewritten, must be italicized:   Genus species

-when handwritten, must be underlined:  Genus species

-the Genus is ALWAYS capitalized!


-the species (and subspecies) is NEVER capitalized!

Naming Organisms


-International Code for Binomial Nomenclature is the rule book that must be followed


-All names must be approved by the International Naming Congress in order to prevent 

 duplicated names

Organizing Organisms


-Taxon (taxa-plural) is a category of organisms


-there is a specific order or hierarchy of taxa from least specific to most specific:



Domain, Phylum*, Kingdom, Class, Order, Family, Genus, species, subspecies

· when naming plants, Division is used instead of Phylum

-use this acronym to remember the correct order: Dumb King Phillip Came Over For Good Spicy  

 Soup

Domains


-broadest, least specific taxon


-there are three:



1.  Archaea



-only contains ancient unicellular prokaryotic organisms

-has NO Kingdoms



-these ancient bacteria live in harsh conditions such as thermal vents, volcanic 

 lakes, etc.



2.  Eubacteria (New bacteria)




-only contains modern unicellular prokaryotic organisms

-Has only ONE Kingdom  (Kingdom Bacteria)



-these modern bacteria live nearly everywhere on earth and are both good and bad



3.  Eukarya



-only contains organisms made up of one or more eukaryotic cells

-largest Domain




-has FOUR Kingdoms




a.  Kingdom Protista





-most are unicellular, but some are multicellular






-some are autotrophic, but some are heterotrophic





b.  Kingdom Fungi





-all are multicellular (except for yeast)






-all are absorptive heterotrophs (digest food OUTSIDE body then 

 absorb nutrients)

-built like plants except cell walls are made of chitin





c.  Kingdom Plantae






-all are multicellular






-all are autotrophic (photosynthetic)






-cell walls are made of cellulose





d.  Kingdom Animalia





-all are multicellular






-all are ingestive heterotrophs (eat other organisms & digests them 

 internally)

Evidence for Modern Taxonomy


1.  Homologous Structures


-same structure, different function


2.  Analogous Structures


-different structures, same function


3.  Embryology Studies

4.  DNA, RNA & amino acid sequencing
Diagramming Taxonomy


Cladistics



-developed in 1966 by Willi Hennig (German Biologist)



-shows relationships between species based on shared characteristics such as feathers, fur, 

 scales


Phylogenetics



-newest method of diagramming how organisms are related



-based on genetics


Dichotomous Keys



-used to identify organisms



-characteristics are given in pairs


-read both characteristics and follow directions (it will tell you to go on to the next 



 characteristic or it will identify the organism)

