Unit 4- Evolution (page 642)
Evolution - __________________________________________________________________________________________
Adaptation - __________________________________________________________________________________________
Species - __________________________________________________________________________________________
Variation  - __________________________________________________________________________________________

Industrial melanism – what is it? (page 644) 
__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

Industrial melanism is important for three reasons(646)
__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

Natural Selection (pg 647)
__________________________________________________________________________________________

__________________________________________________________________________________________

Artificial Selection (pg 647)
__________________________________________________________________________________________

__________________________________________________________________________________________

Fitness (pg 648)

__________________________________________________________________________________________

Georges Cuvier – fossil hunter - catastrophism. (pg 650)
__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

Jean Baptiste Lamarck – wrong theory of evolution (Law of Use or Disuse Acquired Characteristics)- (pg 651)
__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

Lamarck’s Theory was rejected for the following reasons (3):
__________________________________________________________________________________________

__________________________________________________________________________________________

Charles Darwin: theory of natural selection (accepted theory)  (pg 652 onwards)
A. Malthus’ Essay 
B. Selective (Artificial) Breeding – 
C. Lyell’s Book – 
D. Darwin’s Observations 

The major points of Darwin’s Theory are (page 655 and 656):

(i) Overproduction – 

(ii) Competition (Struggle for Existence) – 

(iii) Variation – 
(iv) Adaptations - 

(v) Natural Selection (Survival of the Fittest)- 

Speciation (Origin of New Species)- 
Major Weaknesses in Darwin’s Theory

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

Comparison between Lamarck’s and Darwin’s Theories

Major Similarity – 
Major Differences

Evidence for Evolution

1) Fossil Record (page 659)
__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

Relative Dating by Deposition of Sediment (page 662)
__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

Absolute Dating by Radioactive Dating (page 663)
__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

	Isotope Pair
	Half-Life in Years
	Useful Range in Years

	Carbon 14/Carbon 12
	5730
	60 x 103

	Uranium 235/Lead 207
	700 x 106
	Over 500 x 103

	Potassium 40/Argon 40
	1.25 x 109
	Over 500 x 103

	Uranium 238/Lead 206
	4.5 x 109
	Over 100 x 106


2) Biogeography (page 663)
__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

3) Comparative Embryology (page 665)
__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

4) Comparative Anatomy (homologous structures – vestigial structures) (Page 665)
__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

Comparative Biochemistry  (page 667 for hemoglobin)

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

5) Heredity (page 667-68)
__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

Chapter 20- Mechanisms of Evolution

Hardy-Weinburg Law – define the Law (page 681)
What are the conditions (5)? 

(i) The population must be ____________________________________________________________
(ii) Individuals must not _______________________________________________________________
(iii) Mutations must ___________________________________________________________________
(iv) Reproduction must be ______________________________________________________________
(v) No genotype is ____________________________________________________________________
	Allele frequency  p + q = 1  

p is the dominant allele frequency (T in a gene pool)

q is the recessive allele frequency  (t in a gene pool)
	Genotype frequency  p2 + 2pq + q2 = 1  

p2 homozygous dominant frequency (TT)
2pq heterozygous dominant frequency (Tt)
q2 homozygous recessive frequency (tt)


The significance of the Hardy-Weinburg Law can be seen in the following areas:

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

Mechanisms for Variation (page 687)
There are FIVE mechanisms that can affect the biodiversity of a population.

1. Mutations – 
__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

Genetic Drift (Bottleneck Effect  and Founder effect) – (page 689)
__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

Gene Flow  (page 692)
__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

Non-Random Mating 
__________________________________________________________________________________________

__________________________________________________________________________________________

Natural Selection (page 693)
__________________________________________________________________________________________

__________________________________________________________________________________________

Stabilizing Selection 
__________________________________________________________________________________________

__________________________________________________________________________________________

.

Directional selection 

__________________________________________________________________________________________

__________________________________________________________________________________________

Disruptive (diversifying selection) 
__________________________________________________________________________________________

__________________________________________________________________________________________

Sexual selection (page 695)
__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

Speciation (page 703)
Speciation – 

Adaptation – (page 703)
Types of Adaptations:

Transformation –  (page 708)
Divergence – 

Allopatric Speciation – (page 716)
Sympatric Speciation – (page 714)
Isolating Mechanisms  Prezygotic barriers  (page 709)
Behavioural isolation 
__________________________________________________________________________________________

__________________________________________________________________________________________

Habitat isolation 
__________________________________________________________________________________________

__________________________________________________________________________________________

Temporal isolation 
__________________________________________________________________________________________

__________________________________________________________________________________________

Mechanical isolation 
__________________________________________________________________________________________

Gametic isolation 
__________________________________________________________________________________________

Post –zygotic barriers (page 710)
Hybrid in viability – 
__________________________________________________________________________________________

__________________________________________________________________________________________

Hybrid sterility – 
__________________________________________________________________________________________

__________________________________________________________________________________________

Hybrid breakdown – 

__________________________________________________________________________________________

__________________________________________________________________________________________

Adaptive radiation (page 720)
__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

Convergent Evolution

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

Divergent Evolution

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

Co- Evolution

__________________________________________________________________________________________

__________________________________________________________________________________________

Pace of Evolution

Two opposing viewpoints are: (page 724)
Gradualism 
__________________________________________________________________________________________

__________________________________________________________________________________________

Punctuated equilibrium 
__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________
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The Origin of Life (page 727)
1) Panspermia Theory

__________________________________________________________________________________________

__________________________________________________________________________________________

2) Intelligent Design

__________________________________________________________________________________________

__________________________________________________________________________________________

3) Gaia Hypothesis

__________________________________________________________________________________________

__________________________________________________________________________________________

4) Lynn Margulis Hypothesis or Symbiogenesis (SET) Page 729
__________________________________________________________________________________________

__________________________________________________________________________________________

5) Haldane- Oparin Hypothesis or Heterotrophic Hypothesis (1920-30)

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

2. Miller and Urey (1953).  Page 727

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________
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