Bio 1 – Lecture 2
Systematics & Taxonomy
Humans like to put things in groups and give them names!  We like order.
*Scala Naturae 1600’s
Began with Carolus Linnaeus (1700’s)

hierarchical system of taxa



taxon = formal group; taxonomy = science of naming species

*each category is more defined, excluding more and more types


*Kingdom, Phylum, Class, Order, Family, Genus, Species (emphasize endings)


pinaceae (yew, cypress)



italicize genus and species, how to write species, binomial nomenclature (Darwin)


this is the classical method, but new molecular techniques make it difficult to use



still in use, but may eventually be completely altered

Kingdoms


originally (Aristotle) two – plants & animals



broke down further animals with vs. without blood




those with = birds, viviparous quadrapeds, oviparous quads, fish, whales


*mid 19th century Haeckel added protista for microscopic critters


*1960’s Whittaker added Monera for prokaryotes and took Fungi out of the Plants


 
=5 kingdom system I was taught


Genetic analysis found significant differences among the bacteria



two major groups: archaebacteria & eubacteria 


archaebacteria not necessarily what their name suggests – usually extreme spp.


*3 Domains, 6 kingdom model

*What makes an organism what?  


dynamic, evolves with new data (protists)
So we’ve defined what goes into a kingdom and we’ve defined a species, but how do we determine everything in between? – *Systematics 

*based on phylogeny – evolutionary relationships



species that share a genus are more closely related than those that only share a family



* how do we know? we use fossil records and molecular similarities to make phylogenetic trees




bear phylogeny Ursidae, Ailuridae, Procyonidae, Canidae




Ursidae:  Ursus, Helarctos, Tremarctica, Ailuropoda





*What about polar bears????? (hybrids)


*cladograms are special types of trees based on homologies

*derived and ancestral characters, traits can be lost


*practice with major vert groups


*need outgroup for comparison – what if ability to breathe in water was a derived trait?  How do we 



know it’s not? (fossil record)



(jellyfish, trout, gecko, deer mouse (add shark and gorilla)



what are important traits?  color? (polar, grizzly, snowshoe, cottontail) size?




beware of convergent evolution (homoplasy) – fins (whale & trout)
