HOW EVOLUTION WORKS



Main Message: Evolution is a fact.

Evolution Is a Fact –

“…the scientific issue today is not whether
evolution occurs, but how.”



(pg. 300, Cain et al., 2000.)

I: Story: A Journey Begins

A. Galapagos Islands

1. Volcanic formations

2. Bizarre creatures found nowhere else on Earth

B. Enter: Charles Darwin 

1. 5-yr journey on Beagle started 1831

2. Collected specimens & made careful observations

3. Twenty years later, 1858, The Origin of Species published

(Darwin’s observations & study ‘rocked his world’)

a. Religious man – believed that species were unchanging b/f trip 

b. Scientist – naturalist, used scientific method 

1. Observed: similarities & differences in Galapagos finches

2. Conclusion: “descent with modification”  

c. Alfred Wallace sent manuscript 1858

II.  BIOLOGICAL EVOLUTION 

A. Definition of evolution =__________________.

B. Biological evolution is change in the genetic characteristics of populations of organisms over time.

C. In other words, biological evolution involves changes in heritable characteristics = changes in ________.

D. Biological evolution explains:

1. The Unity & Diversity of Life.

a. Unity = all life comes form a common ancestor.  Similar – all have DNA, cells….

b. Diversity = many different kinds of life/organisms resulting from differences in DNA.

2. The History of the __________ & _________ of species over time 

III. How Biological Evolution Occurs: Two Basic Mechanisms

A. Genetic Drift (random event) [Fig. 19.3]

B. Natural Selection (nonrandom event): a 4 step process.

Example: Evolution of the color of peppered moths: changing from peppered to dark colored. 

i. Genetic difference present in bacterial population. [1 peppered moth has a DNA random ‘mutation’ that allows it to be dark]

ii. Selective pressure. [bird & dark bark of trees]

iii. Survival. [dark moths vs. peppered moths]

iv. Reproduction. [more dark survive, more dark ‘children’ compared to peppered ‘children’]

TABLE I.  Natural Selection of Dark Colored Peppered Moths: 

	STEP 1
	Genetic/Trait (Difference)
	

	STEP 2
	Selective Pressure

[environmental conditions]
	

	STEP 3
	Survival rate Increased? (Y/N)
	

	STEP 4
	Reproduction rate increased? (Y/N)
	

	RESULT
	Adaptation
	


----------------------------------------------------------------------
IV.  Consequences of Evolution for Life on Earth

A.  Adaptations

1. …are the product of natural selection

a. unlimited population growth =  strip resources

b. thus, more offspring are produced than can survive = individuals w/in population struggle

c. Organism w/ _______ characteristics that best suit the ______ are more likely to _______. (eg. Penguins: birds with flippers)

Video: “Secret of Life: Accidents of Creation” from Public Broadcast Station.  Please fill in your Video Focusing Guide. [if time permits]

IV.  Consequences of Evolution for Life on Earth (cont’)…

B. DIVERSITY vs. UNITY OF LIFE

1. DIVERSTIY…is created by speciation, which means _____________________________. (example:________ ) 

New species are __________.

2. Factors that create Diversity:

a. environment is a factor 

b. adaptation is a factor

3. UNITY OF LIFE is evidenced by the shared characteristics of life.

a. Evidence of common ancestor (see section ):

Name One: ___________

b. Anatomical similarities 

VI.  Five Pieces of Evidence that Evolution Has Occurred or is Occurring [if time permits]:

A. Fossils

B. Study of Living Organisms: Descent from Common Ancestor

1.  Patterns of embryonic development

3. Pattern of anatomical data

4. Similarity of molecules within species: DNA & protein

C. Continental drift

D. Observation of changes WITHIN species: artificial selection

E. Formation of NEW species, thru experiment or nature

VIII.  Highlight:  Evolution in Action

A. illustrates difference between normal and drought conditions on a Galapagos Island, Daphne Major.

B. As a result of drought –  w/in a species of finch, the population evolved toward a larger sized beak to crack open larger seeds (microevolution)

C. Fig. 19.9 Darwin saw many different species with beaks suited to eat seeds, insects or blood.  All these new finch species thought to come from one common species of finch.  (macroevolution)

IX. SUMMARY of Important Points:

1. Evolution is a fact, it does occur. 

2. DNA is one of the keys to evolution.

a.  All living organism have DNA (common ancestry = Unity). 

b. Organisms are DIVERSE due to mutations in DNA.

3. Darwin’s expedition was reviewed, highlighting the variety of finches in the Galapagos islands. Darwin & Wallace proposed the mechanism of Natural Selection.

4. There are two mechanisms of evolution: 

a. natural selection (nonrandom) 

b. genetic drift (random). 

5. There are 5 pieces of evidence supporting that evolution is a fact.  
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