I.  Introduction

A.  On the Origin of Species by Natural Selection by Charles Darwin (1859) made 2 points:


1.  organisms of today descended from ancestral species 

2.  natural selection-a population of organisms can change over time if individuals w/heritable characteristics produce more offspring than other individuals

a.  evolutionary adaptation-result of natural selection; a prevalence of inherited characteristics that enhance survival and reproduction in specific environments

b.  evolution-change over time

II.  History

A.  Earth was originally thought to be only a few thousand years old made by a “Creator” who specifically created each individual organism which has not changed

1.  Greeks

a.  Plato (427-347 B.C.)- believed in 2 worlds

1)  real world-ideal and perfect

2)  illusory world-imperfect world that we perceive; variations seen in plants are imperfect representations of the ideal form (essence)

b.  Aristotle (384-322 B.C.) - scala naturae; organisms can be arranged on a ladder; each rung represents a different organism of increasing complexity

2.  natural theology- popular in Europe and Americas (1700s); the purpose was to discover the Creator’s plan by studying nature


3.  Carolus Linnaeus (1707-1778) 



a.  specialized in naming and classifying organisms- taxonomy



b.  developed a binomial system of nomenclature

4.  Georges Cuvier (1769-1832)- a paleontologist who advocated catastrophism- a catastrophe destroyed organisms which were deposited in different layers of sedimentary rock

B.  Theories of Gradualism 

1.  James Hutton (1726-1797)- gradualism- slow, continuous processes result in profound changes

2.  Charles Lyell (1797-1875) – uniformitarianism- geological processes occur at the same rate now as it did in the past


3.  Conclusions



a.  Earth must be older than 6,000 years



b.  slow processes over long periods of time can lead to substantial change

C.  Jean Baptiste Lamarck (1809)

1.  use-disuse- body parts used to cope with the environment while those unused deteriorated



2.  inheritance of acquired characteristics- modifications of an organism 


can be passed to its offspring

III. Charles Darwin

A.  Field research

1.  aboard the HMS Beagle (1831-1836), noted distinct differences between plants and animals of South America and Great Britain 

2.  noted that species tend to be more closely related to those from the same area than to those from the same area, even if they have a similar environment

B.  After the Voyage

1.  was reluctant to introduce theories publicly; those who advocated evolution were ridiculed


2. Alfred Wallace (1858) developed a similar theory and published his data first

3.  The Origin of Species (1859) began to become more accepted about 10 years later because



a.  science was beginning to shift away from natural theology



b.  he convinced readers with logic and evidence

C.  The Origin of Species (1st edition) used certain terms


1.  descent with modification; evolution wasn’t used in the last paragraph

2.  groups subordinate to groups; used Linnaeus’ theories to connect groups of organisms


3.  observations and inferences



a.  Ernst Mayr’s dissection of logic




1)  great potential of reproduction




2)  populations tend to remain stable




3)  environmental resources are limited

a)  too many individuals lead to a struggle for existence;  only a fraction of offspring live




4)  no 2 individuals are alike




5)  much of this variation is heritable





a)  “survival of fittest” depends on inherited trains





b)  favorable characteristics accumulate over generations

D.  Other Information

1.  Thomas Malthus (1798)- believed human suffering was a consequence of overpopulation


2.  artificial selection-breeding domesticated plants and animals

IV.  Natural Selection and Evolution

A.  Some Subtleties of Natural Selection


1.  the smallest unit that can evolve is a population; individuals don’t evolve


2.  natural selection can only amplify or diminish only heritable variations


3.  natural selection is situational

B.  Examples 


1.  evolution of insecticide resistant insects


2.  evolution of drug resistant HIV

C.  Other Evidence of Evolution

1.  homology- similarity in characteristics due to common ancestry; organisms more closely related are expected to have more homology



a.  anatomical homology




1)  homologous structures- similar structures in different species


2)  vestigial organs- remnant of ancestral organs which have little importance to the current organism



b.  embryological homology- homology found in embryos



c.  molecular homology- homology at the molecular level


2.  biogeography-geographic distribution of species

a.  some species found to be endemic- not found anywhere else in the world, especially on islands


3.  fossil record- a chronological record of organisms is expected; 

a.  scientific evidence predicts prokaryotes to precede eukaryotes; oldest fossils are prokaryotic

b.  chronological appearance of vertebrates is expected and found in the fossil record; if all organisms created at the same time, all vertebrates should appear at same time

V.  Is Darwinism Theoretical?

A.  Two “Flaws”

1.  “just a theory” doesn’t separate Darwin’s 2 points; evidence shows signs of evolution

2. meaning of theory; natural selection is more than just an educated guess

