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Key Idea 3.1b
Evolution Notes 
Theories on Origin and Change

A.  Change over Time

· Living things may have had a common ancestor

· Organisms have changed over time from simple to complex

B.  Spontaneous Generation

· theory that living things come from non-living things

· ex:  “getting” live mice from corn and rags
· Disproved by Louis Pasteur

C.  Use and Disuse

· Organisms developed new structures because they needed to adapt to an environment

· Inheritance of acquired characteristics

· Acquired characteristic – a trait that is produced within someone’s lifetime

· ex: strong muscles in dancers

D.  Disproving Lamarck's Theory

· Weismann cut off the tails of mice 

· Mated the tailless mice

· Offspring had tails

· Repeated for many generations

· Offspring always had tails

· Conclusion:  acquired traits are not inherited by offspring

E.  Darwin’s Theory (1850’s)

· Theory of natural selection

· Environment acts as a selecting agent of organism’s traits

· Traits that help an organism survive are passed to the next generation

· Evolution theory did not explain the genetic basis for variation

· Darwin did not know about genes, chromosomes, and mutations.

E.  Darwin’s Theory (7 parts)
· Overproduction

· Competition

· Variations

· Natural Selection

· Survival of the Fittest

· Inheritance of Variations

· Evolution of New Species

F.  Comparing Lamarck and Darwin (See attached table.)

	Lamarck
	Darwin

	Giraffes had short necked ancestors
	Giraffes had ancestors with different sized necks

	Giraffes stretched their necks because they needed to reach for food
	Through natural selection long-necked giraffes died

	Due to stretching, every generation inherited a slightly longer neck
	Long-necked giraffes passed the long neck trait down to their offspring
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G.  Mutation Theory

· Darwin could not explain why variations existed among organisms f the same species

· Hugo DeVries (1901) – suggested that inherited mutations caused variations

·  mutations occurred randomly

· favorable mutations were inherited by offspring
H.  Modern Theory

· Genes that give an organism a better chance tend to be passed on from parent to offspring

· Favorable genes tend to increase in a population

· Genes with low survival value tend to decrease from generation to generation

· If environment changes, genes with low survival value may become favorable and increase in numbers

I.  Evolution in Our Time

· Black fly resistance to DDT

· DDT insecticide used >> DDT resistant gene appeared in greater numbers

· DDT insecticide now banned >> non DDT resistant gene is [image: image5.jpg]


reappearing

· Antibiotic resistance

· English peppered moth

· Black moth favored in polluted forest

· White moth favored in non-polluted forest 

J.  Geographic Isolation

· When a population is physically separated into smaller populations by geographic barriers.

· Barriers include malls, highways, rivers canyons, deserts, oceans etc.

· Changes may occur in separated populations. 

· Over a long period of time, they may develop into separate species.
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· ex: two different species of antelope squirrel isolated by the Grand Canyon 

K.  Adaptive Radiation

· Process by which many new species evolve from a common ancestor

· New species fill environmental niches where there is less competition

· Organism may move into a new niche because chance mutations have positive adaptive value 

· ex: Galapagos Finches
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L.  Rate of Change

· 2 theories on the time frame for evolutionary change

· Gradualism – that evolutionary change is slow, gradual, and continuous

· Punctuated Equilibrium – species are relatively stable for a long time.  This stability is interrupted by brief periods during which major changes occur.

M.  Heterotroph Hypothesis  
· recent attempt to explain how living things may have developed on Earth

· Oparin showed how life could have developed in or near the ocean.

· Simpler molecules may have combined using energy in the atmosphere. 

· Stanley Miller made amino acids in the laboratory simulating Earth’s early atmospheric conditions.
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N.  Human Evolution

· Factors that Affect / May Affect Human Evolution

· Medical knowledge

· more humans living today due to modern medicine

· Modern transportation

· Less affected by geographic isolation

· Advanced technology

· Given humans better nutrition, control over reproduction,  and added mutagenic chemicals to the environment

· Generic engineering

· May lead to new traits appearing, elimination of other traits
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