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So many species…

opentreeofife.org

Only 15% of 8.7 million 

species have been 

identified & classified

How Many Species Are There on Earth and in the Ocean? Mora, 

C., Tittensor, D. P., Adl, S., Simpson, A. G. B. & Worm, B. PLoS

Biol. 9, e1001127 (2011)



Systematics: the science of naming and classifying 

organisms (taxonomy) that reconstruct the evolutionary 

relationships among organisms.

Michael G. Simpson 

Plant Systematics (3rd Ed.)

Elsevier Academic Press

Phylogenetic Tree or Cladogram



Interpreting Phylogenetic Trees

Michael G. Simpson 

Plant Systematics (3rd Ed.)

Elsevier Academic Press



Phylogeny of Plants

Michael G. Simpson 

Plant Systematics (3rd Ed.)

Elsevier Academic Press



Interpreting Phylogenetic Trees
Image: Principles of Biology 

David Rintoul and Robert Bear

OpenStax CNX

Creative Commons Attribution License 4.0

All of these cladograms depict the same relationships.



Taxonomy

• Description

• Identification

• Nomenclature

• Classification

Michael G. Simpson 

Plant Systematics (3rd Ed.)

Elsevier Academic Press



Description



Identification

Jim Robbins

CC BY-NC-ND 4.0

Holistic vs. Analytical

Choess

CC BY-SA 3.0



Analytical Identification

Taxonomic Keys

Flora of the Southern and Mid-Atlantic States

UNC Herbarium

Alan S. Weakley



Analytical Identification

Written Comparison

Forest & Kim Starr

CC BY 2.0

Dinesh Valke

CC BY SA 2.0

Forest & Kim Starr

CC BY 2.0

Ideal for verification



Analytical Identification

Visual Comparison

Wildflowers of the Atlantic Southeast
Laura Cotterman, Damon Waitt, & Alan Weakley

Timber Press (2019)EPA



Analytical Identification

Visual Comparison

UNC Herbarium
http://herbarium.unc.edu/

NC State University Herbarium
https://projects.ncsu.edu/cals/plantbiology/ncsc/

Mary Keim

CC BY-NC-SA 2.0
John Brandauer

CC BY-NC-ND 2.0

http://herbarium.unc.edu/
https://projects.ncsu.edu/cals/plantbiology/ncsc/


Analytical Identification

Visual Comparison

• Submit photos for experts to ID

• Record your own observations

• Everyone should try it!

• Use as a tool, not a prosthesis.

inaturalist.org

https://www.inaturalist.org/home


Nomenclature Naming Organisms

Scientific Names

• Latin or Latinized

• Binomial Nomenclature

• Italicized or Underlined

• Governed by scientific organizations

• Priority given to first valid published name

Common Names

• Vary greatly

• Synonyms

• Many lack common names



Scientific Names

Betula lenta Linnaeus var. lenta

Genus Specific Epithet Authorship

Species Name

Variety
(or other lower rank)

Capitalized lowercase

Italicized or Underlined



Classification Arranging Taxa into Groups

FAMILY important rank for starting analytical identification



Learning Major Plant Families

Botany in a Day 
HOPS Press

http://www.hopspress.com/Books/Botany_in_a_Day.htm

Field ID of 50 Most Common…
Rutgers Univ. Extension - Free Online
http://www.sci.sdsu.edu/plants/plantsystematics/studentresources/Struwe_50MajorTempPlantFamilies2016.pdf

A Tour of the Flowering Plants
MBG Press

https://www.mbgpress.org/product-p/tour-of-flowering-plants.htm

http://www.hopspress.com/Books/Botany_in_a_Day.htm
https://www.mbgpress.org/product-p/tour-of-flowering-plants.htm


Phyletic

• Grouping by morphological similarity

• 18th c. – 1960s

Phenetic (Numerical Taxonomy)

• Huge numbers of characters

• Attempt at subjectivity

• 1960s-1980s

Cladistic (Phylogenetic)

• Comparing derived & ancestral character states

• Evolution of taxa

• Genetic and other data

• Complex tree constructing methods

Classification Arranging Taxa into Groups


