Ch 22.3 Notes
---------------------------------------------------------------------------------------------------------------------
Vocab
---------------------------------------------------------------------------------------------------------------------
Homology: Similarity resulting from common ancestry
Homologous Structures: Represent variations on a structural theme that was present in their common ancestor
Vestigial Structures: Remnants of features that served a function in the organism’s ancestors
Evolutionary Tree: A diagram that reflects evolutionary relationships among groups of organisms
Convergent Evolution: The independent evolution of similar features in different lineages
Analogous: Examples in which species share features because of convergent evolution
Biogeography: The scientific study of the geographic distributions of species
Endemic: A species found no where else in the world
---------------------------------------------------------------------------------------------------------------------
Notes
---------------------------------------------------------------------------------------------------------------------
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Description automatically generated] Homologous structures
· Similar structure, different function.
· Closely related genetically= recent common ancestor
Analogous structures
· Different structure, similar function.
· Not closely related genetically= distant common ancestor
· Common pressures (similar environment maybe)
· Convergent evolution
Structures that are inherited from ancestors but don’t serve original function
Why still exist then?
· Not really getting in the way, not any pressure to select against them?
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Description automatically generated] [image: C:\Users\Alex\Desktop\Image Library\Additional things\1LO 07-20-09\BIO10NAE_05_16_05_005_LRIM_03.png] Patterns in the distribution of fossils and geography can tell us how modern organisms evolved from their ancestors 
· Closely related species can evolve different adaptations in different environments
· Distantly related species can evolve similar adaptations if they live in similar environments (or face similar environmental pressures)
· Galapagos finches may have evolved from mainland species
· Natural selection produced variation among populations
Embryology = Similarities in development suggest common ancestry
Darwin didn’t know how heredity worked
· Now, comparing DNA sequences is one of the strongest pieces of evidence to show how closely (or distantly) related organisms are
ALL living things have a genetic code
All living cells use DNA to produce protein and pass information to offspring
· Suggests all living things that use DNA come from a common ancestor
Genetic code is almost identical in all living things
If evolution did not occur, then all living things would have to develop DNA independently.
Proteins used in common functions suggest common ancestry
· Yeast cell respiration and human cell respiration use the same proteins
Hox genes determine head-to-tail structure of multicellular organisms
· Small changes in genes can lead to big changes in development
Evolution is difficult to observe, because it usually takes millions of years to occur
In a lab, experiments have demonstrated evolution in many organisms, including bacteria, guppies, and fruit flies… but what about in nature?
Drs. Peter and Rosemary Grant of Princeton University picked up where Darwin left off
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Description automatically generated] [image: Image result for finch beak size data]

Theory is constantly reviewed and updated as new data is gathered
Questions remain about how evolution works, but not whether evolution occurs
· Still debate about details of how new species arise and why some become extinct
· Still debate about how life began

image1.png
*We now have satisfied those both, but at the time he presented his ideas, he didn’t have the data we have now

Earth had to be very old (Hutton ell’s ideas supported this)

*Now, we can use radioactive dating to find how old fossils/rocks are
eEarth is about 4.5 billion years old

Fossils- at the time, not eno! fossils.

*NOW have filled in MANY of the gaps and can see how species have changed over time
|s the fossil record complete?
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* Finches were caught, tagged, and identified
¢ Periodically recaptured and data recorded
» Heritable variation: Wing, leg, beak length, etc.
» Variable fitness: Living, dead, reproduced, did not reproduce
* Enough variation was present to support natural selection’s ability to occur

¢ Individual finches had variable fithess during droughts depending on beak size
» Large beaked birds more likely to survive and reproduce
» Beak size increased over time
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Simply Fluctuation About a Mean

Graph of beak size versus time for the medium ground finch
(Geospiza fortis) on Daphne Major
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1977: Beginning of La Nifia-related 1983: Year of El Nifio; extraordinarily

drought and famine. More bigger- prolonged wet season. Smaller-beaked
beaked birds survive, because they birds are more efficient at eating the
can crack tough caltrop seeds. new seeds, and have more offspring.

(Adapted from Grant and Grant, 2002, p. 708, Graph ‘B’)




