Life Sciences 11
How Species Are Determined

Learning Outcomes:
· I can state the biological species definition.
· I can describe the 3 pieces of evidence used when classifying organisms.
· I can identify ancestral and derived characteristics on a cladogram.

The Species Concept

1. Typological Species Concept
· used by Aristotle and Linnaeus
· grouped organisms based on physical similarities
· did not allow for organisms changing over time (ex: butterfly) or variations that can be seen within a group (ex: black bear)
· no longer used

2. Biological Species Concept (1930/40’s)
· defined a species as a group of organisms that are able to interbreed and produce fertile offspring in a natural setting
· most commonly used definition of species
· limitations:
· fertile hybrids
· extinct species
· [bookmark: _GoBack]asexually reproducting organsims

3. Phylogenetic Species Concept (1940’s)
· used with the Biological Species Concept
· includes evolutionary history (ancestry)  can be used for extinct organisms
· limitations
· not all evolutionary histories are known


How do new species get classified?
1. Morphological Characters
· physical similarities between species
· Homologous Structures
· structures from different species that have similar internal form but may have different functions
· homologous structures = shared ancestry
· example – human hand and a bat wing

[image: http://www.open.edu/openlearnworks/pluginfile.php/66184/mod_page/content/1/s182_2_004i.jpg]

· Analogous Structures
· structures from different species that have the same function but have different internal form
· evolved separately to provide the same function = no shared ancestry
· example – bird wing, bat wing and fly wing
[image: http://evolution.berkeley.edu/evolibrary/images/evo/bat_bird.gif]

· Vestigial Structures
· structures in a species that are smaller or less functional than in an ancestor
· similar vestigial structures = more closely related species
· example – snake pelvis, human tail bone


2. Comparative Biochemistry
· compares amino acids and DNA/RNA nucleotide sequences between species to determine evolutionary relationships
· two species that have similar numbers and structure of chromosomes are more closely related than two species that have very different numbers and structure of chromosomes
· comparing human DNA to:
· Humans 		99.5% (maximum difference)
· Chimpanzee 	97%
· Cow 		80%
· Chicken 		60%
· Banana 		50%
· can link species that appear different morphologically (ex: broccoli and kale)
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