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Date ___________

Unit 7 – Evolution and Biodiversity 

Reading:  Chapter 13, 14, 15

Objectives:  Upon completion of this unit, you should be able to:

Topic 1: Phylogeny and Classification (Chapter 15)
1. Describe the Linnean classification hierarchies used to categorize organisms and how they relate to one another (15.15). 

2. Define parsimony and explain how it's used in evolutionary biology to sort between hypothesized phylogenetic trees (page 311 - 15.16).

3. Describe the general characteristics of organisms in each of the six kingdoms (you do not need to read every section for each - just skim through and find the information you need for the table).

a. Eubacteria (p 320-325)

b. Archaebacteria (p 320-352)

c. Protista (p 330-331, 336)

d. Fungi (p 355-361)

e. Plantae (p 342-354)
4. Describe the general characteristics of animals in the different phyla (the ones in the table).

Topic 2: Natural Selection (Chapter 13)

5. Define evolution and theory (intro to chapter 13).

6. Explain and evaluate the strengths and weaknesses of Lamarck’s theory of evolution (13.1).

7. Explain the ideas of Hutton (in class), Lyell (13.1), farmers and breeders (13.2), Malthus (13.2), and Alfred Wallace and how they influenced Darwin.

8. List and explain the steps of evolution by natural selection (OCVSRS) (packet, 1.6, 13.2).

9. Apply the theory of natural selection to the observations of Darwin’s Finches in the Galapagos Islands, antibiotic resistance, and pesticide resistance in insects (13.3, 13.15, 14.9).

10. Explain the phrases: struggle for existence (13.12), survival of the fittest (13.12), and descent with modification and relate each of them to "OCVSRS" (13.1, 13.2).

11. Explain the origins of variation within a species (13.8).

12. Explain how each of the following provides evidence of evolution:  (a) the fossil record (13.4, 15.5), (b) the geographic distribution of living things (13.5, 15.7), (c) homologous structures (13.5), (d) vestigial organs (13.5), (e) similarities in early development (embryology) (13.5), and (f) biochemical evidence (13.5).   

Topic 3:  Population Genetics (Chapter 13)

13. Compare and contrast gene pool and allele frequency (13.7).

14. Define population and species (biological concept and others) (13.7, 14.2).

15. Describe the three ways that populations change through natural selection (13.13).

16. Explain why natural selection does not lead to “perfect” organisms (13.17).

Topic 4:  Speciation (Chapter 14)

17. Differentiate between prezygotic and postzygotic barriers and explain (focus on prezygotic) how they lead to reproductive isolation and speciation (14.3).

18. Define and relate (using examples) convergent evolution and analogous structures (15.14), homologous structures and adaptive radiation (14.10). Define coevolution (37.6). 

19. Define the term homologies, and explain why they are important in classification (13.6).

20. Compare the models (gradualism and punctuated equilibrium) that describe the pace of evolution (14.11).

Key Terms/Concepts
	Evolution
	Gene pool
	Phylogeny

	Theory
	Allele frequency
	Binomial nomenclature

	Adaptations
	Population
	Genus

	Fossils


	Species
	Species

	Jean Baptiste Lamarck
	Reproductive isolation
	Family

	Use and disuse
	Taxonomy
	Order

	Inheritance of acquired characters
	Stabilizing selection
	Class

	Hutton
	Directional selection
	Phylum

	Lyell
	Disruptive selection
	Kingdom

	Artificial selection
	
	Domain

	Malthus
	Fossil record
	Cladistics

	Natural selection
	Strata
	Clades

	(Overproduction) Overpopulation
	Biogeography
	Parsimony

	Competition
	Continental drift
	Phylogenetic trees

	Variety
	Homology
	

	Selection
	Homologous structures
	Prezygotic barrier



	Differential reproduction
	Vestigial organs
	Temporal isolation

	Speciation
	Embryology
	Habitat isolation

	Struggle for existence
	Biochemical evidence
	Behavioral isolation

	Survival of the fittest
	
	Mechanical isolation

	Fitness
	
	Gametic isolation

	Descent with modification
	
	Postzygotic barrier

	S
	
	Adaptive radiation

	
	
	Phylogeny

	
	
	Convergent evolution

	
	
	Analogies

	
	
	Coevolution

	
	
	Punctuated equilibrium

	
	
	Gradualism


Objective 5: Define evolution, adaptations, hypothesis, and theory (intro to ch. 13 and prior knowledge).

	Hypothesis
	

	Theory
	

	Adaptations
	

	Evolution
	


_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________
Objective 6: Explain and evaluate the strengths and weaknesses of Lamarck’s theory of evolution (13.1).
Objective 7: Explain the ideas of Hutton (in class), Lyell (13.1), farmers and breeders (13.2), Malthus (13.2), and Alfred Wallace and how they influenced Darwin.
	Lamarck (13.1)
	Strengths
	Weaknesses

	Hutton and Lyell (13.1)
	

	Farmers/breeders (13.2)
	

	Malthus (13.2)
	

	Wallace (13.2)
	


Objective 8: List and explain the steps of evolution by natural selection (OCVSRS) (packet, 1.6, 13.2).
· One way to summarize and remember Darwin’s Theory of Natural Selection is by using the letters OCVSRS

· As an example, think about a population of beetles that exist in two varieties: green and brown.  The brown beetles are harder to see in the sand, so birds primarily capture and eat the green beetles.  Apply this scenario to each of the stages listed below.
1. (Potential for) Overpopulation:  Organisms have the capability of reproducing at a great rate and ultimately overpopulating an area.  This is overpopulation because the number of organisms will become greater than the resources that are available.
_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

__________________________________________________________________________________________________________________________________________________________________

_________________________________________________________________________________

2. Competition:  This situation creates competition among the members of the population for the resources that are available (food, shelter, water etc.) or to keep from being eaten.  There may also be competition to find a mate.  Competition may be direct or indirect
_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

__________________________________________________________________________________________________________________________________________________________________

_________________________________________________________________________________

3. Variety:  While all members of a population of organisms may (or may not) look the same, they are not the same.  Some may be faster or slower, stronger or weaker, more resistant to a disease or they may vary in many other ways.
_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________________________________________________________________________________________

_________________________________________________________________________________

4. Selection:  By competing to survive in the face of challenges like finding food, predators, or the weather, some members of the population may survive while others may not.

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

__________________________________________________________________________________________________________________________________________________________________

_________________________________________________________________________________

5. (Differential) Reproduction:  Those members of the population that have favorable traits will survive and be able to produce more young than those with less favorable traits.  Those favorable traits will be passed on to some of their offspring. Eventually, the frequency of favorable traits will increase among members of the population as those that are more fit pass on the traits.

_________________________________________________________________________________

_________________________________________________________________________________

__________________________________________________________________________________________________________________________________________________________________

_________________________________________________________________________________
_________________________________________________________________________________
6. Speciation: After many generations, the population may be different enough from other populations of the same species that mating between members of these populations will no longer be possible.  The populations will now be considered different species. (More on this later in the packet.)

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________
Objective 9: Apply the theory of natural selection to the observations of Darwin’s Finches in the Galapagos Islands, antibiotic resistance, and pesticide resistance in insects (13.3, 13.15, 14.9).
Pesticide resistance in insects:_________________________________________________________
_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

__________________________________________________________________________________________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

Antibiotic resistance in bacteria:_______________________________________________________
_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

__________________________________________________________________________________________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

Darwin's Finches (Galapagos):________________________________________________________
_________________________________________________________________________________

_________________________________________________________________________________

__________________________________________________________________________________________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________
_________________________________________________________________________________

Objective 10: Explain the phrases: struggle for existence (13.12), survival of the fittest (13.12), and descent with modification (13.1) and relate each of them to "OCVSRS" (13.1, 13.2).
_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

Objective 11: Explain the origins of variation within a species (13.8).

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

Objective 12: Explain how each of the following provides evidence of evolution:  (a) the fossil record (13.4, 15.5), (b) the geographic distribution of living things (13.5, 15.7), (c) homologous structures (13.5), (d) vestigial organs (13.5), (e) similarities in early development (embryology) (13.5), and (f) biochemical evidence (13.5).   **Make sure you read ALL sections mentioned in this objective.  You are responsible for the information in each of them!**
	Fossil Record (13.4, 15.5)
	

	Geographic distribution (13.5, 15.7)
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	Homologous structures (13.5)
	

	Vestigial organs (13.5)
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	Embryology (13.5)
	

	Biochemistry (13.5)
	


Objective 13: Compare and contrast gene pool and allele frequency (13.7).
	Gene Pool
	

	Allele frequency
	

	Relationship of these two to evolution
	


Objective 14: Define population and species (biological concept and others) (13.7, 14.2).
	Population
	

	Biological species concept
	

	Morphological species concept
	

	Ecological species concept
	

	Phylogenetic species concept
	


Objective 15: Describe the three ways that populations change through natural selection (13.13)
	
	Definition
	Example
	Graph

	Stabilizing Selection
	
	
	

	Directional Selection
	
	
	

	Disruptive Selection
	
	
	


Objective 16: Explain why natural selection does not lead to “perfect” organisms (13.17)
_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________
Objective 17: Differentiate between prezygotic and postzygotic barriers and explain (focus on prezygotic) how they lead to reproductive isolation and speciation (14.3).
_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

Objective 18: Define and relate (using examples) convergent evolution and analogous structures (15.14), homologous structures and adaptive radiation (14.10). Define coevolution (37.6). _________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

Objective 19: Define the term homologies and explain why they are important in classification (13.6).
_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

Objective 20: Compare the models (gradualism and punctuated equilibrium) that describe the pace of evolution (14.11).
	Gradualism
	Punctuated Equilibrium
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