AP Biology Evolution Packet
Directions:  Please read this chapter and answer the following questions on a SEPARATE sheet of paper.  Your answers will be your note sheets for this chapter.
Chapter 13:  How Populations Evolve
13.1 – A sea voyage helped Darwin frame his theory of evolution
1. Summarize the views of the following people or groups with regards to the origin of life:  Anaximander,  Aristotle, Judeo-Christian religion, George Buffon, John Baptiste Lamarck.

2. In December of 1831, Charles Darwin sailed on the HMS Beagle to the S. American coastline.  What did Charles Lyell write that influenced Darwin’s thoughts on evolution?

3. Darwin wrote his “Origin of Species” in 1859.  What did he mean by “descent with modification”?

13.2 – Darwin proposed natural selection as the mechanism of evolution
4. What did T. Malthus say that influenced Darwin?

5. What 3 important observations of Darwin led to his theory of natural selection?

6. According to Darwin, what IS natural selection?

7. What is artificial selection?  Give modern day examples.

8. Summarize the 2 main features of Darwin’s theory of natural selection.

13.3 – The study of fossils provides strong evidence for evolution
9. How do fossils support Darwin’s theory of “descent with modification”?
10. What parts of animals remain as fossils?  Why these parts?
11. What is petrification?  Why do paleontologists find rock fossils?
12. What is the fossil record and how does it form?
13. What are strata layers and why are they important?
14. Who is considered to be the oldest recorded fossil?  How old are they?
15. Who are the oldest vertebrates?  Who followed next?
13.4  - A mass of other evidence reinforces the evolutionary view of life
16. How does evidence from biology, comparative embryology, and molecular biology support the process and theory of evolution?
17. What evidence supports Darwin’s boldest statement that ALL life forms are related?

13.5 – Scientists can observe natural selection in action
18. How do the Galapagos finches’ beaks and insecticide resistant insects highlight the 3 key points about natural selection?

13.6  - Populations are units of evolution
19. Distinguish between a population and a species.
20. Can an individual evolve?  Why or why not?
21. What is population genetics and the modern synthesis theory?
22. What is the gene pool and what does it consist of?  What does the gene pool have to do with microevolution?  Give an example.
13.7 – The gene pool of a nonevolving population remains constant over the generations
23. What is the principle behind the Hardy-Weinberg equilibrium?

24. What is the Hardy-Weinberg equation and what do the letters stand for?

25. What are the 5 conditions that must be met in order for the H-W equilibrium to be maintained?

26. What are the benefits of using Hardy-Weinberg if these conditions are rarely met?

13.8 – The Hardy-Weinberg equation is useful in public health science
27. Describe how Hardy-Weinberg is used to estimate the number of people with PKU.

13.9 – In addition to natural selection, genetic drift and gene flow can contribute to evolution
28. With regards to evolution, describe and give examples of the following:  genetic drift, the bottle neck effect, the founder effect, and gene flow 

29. List three causes of microevolution.  Which one will adapt a population to its environment?

13.10 – Endangered species often have reduced variation
30. What does the dwindling cheetah population, low genetic variability and the bottle neck effect all have to do with these animals having a reduced capacity for adaptations?
31. Why might new strains of pathogens pose a greater threat to cheetah populations than to mammalian populations having more genetic variation?

13.11 – Variation is extensive in most populations
32. Describe polymorphism and state an example.
33. What is a cline and how does it account for genetic variation?  Give examples.

34. In what 2 ways do population geneticists measure genetic variation?

13.12 – Mutation and sexual recombination generate variation
35. What is the ultimate source of genetic variation which is drives evolution? Why?

36. Under what circumstances would a mutant allele improve the adaptive qualities of it’s bearer?  
37. Why is our olfactory sense better than that of our ancestors?

38. Why do mutation rates occur so rapidly in bacteria and so much slower in animals and plants?

13.13 – The evolution of antibiotic resistance in bacteria is a serious public health concern
39. In what 2 ways has society contributed to the problem of antibiotic resistant bacteria?
40. Explain why the following statement is not correct:  “Antibiotics create resistant bacteria”

13.14 – Diploidy and balancing selection preserve variation
41. Why are the less adaptive alleles still in the population and not eliminated through natural selection?

42. What are three mechanisms that preserve genetic variability?

43. Describe the heterozygote advantage and malarial resistance.

44. What is frequency-dependent selection?  Give an example.

45. What is neutral variation?  Give an example.  

13.15 – The perpetuation of genes defines evolutionary fitness
46. Define “fitness” in light of the phrase “survival of the fittest”.  Give examples.

47. Production of _______ offspring is the only score that counts in natural selection.

48. Discuss why the fitness of any one allele depends of the entire genetic context in which it works.   Give examples.
13.16 – Natural selection can alter variation in a population in three ways
49. Describe and explain the three ways in which natural selection can alter variation within a population.

13.17 – Sexual selection may produce sexual dimorphism
50. What is sexual dimorphism and give examples of how it is an advantage in terms of reproductive success.

13.18 – Natural selection cannot fashion perfect organisms
51. What are the four reasons why natural selection can’t produce perfect organisms.  Give an example in each reason.
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Intro –   Define Speciation

14.1 – The origin of species is the source of biological diversity
1.  Compare the terms microevolution & macroevolution.  

2.  Which of these two would best fit Darwin’s theories? Which one encompasses speciation?

14.2 – What is a species?
3.  What is taxonomy? Why is Linnaeus considered to be the “father of taxonomy”?

4.  Why are physical appearances alone not good at defining a member of a species?

5.  List and briefly describe the four different concepts of species.

6.  What is meant by reproductive isolation? Why is it so important when discussing speciation?

14. 3 – Reproductive barriers keep species separate

7.  What is a reproductive barrier?

8. Differentiate between prezygotic vs postzygotic barriers.  List and describe the main types of each.

14.4 – Geographic isolation can lead to speciation
9.  Explain the process of allopatric speciation. What increases its likelihood?   
10.  What type of barriers must be in place for speciation to occur?

14.5 – Reproductive barriers may evolve as populations diverge
11.  Provide one example of research involving populations that are in the process of becoming reproductively isolated. 

14.6 & 14.7 – New species can arise within the same geographic area as the parent species AND Polyploid plants clothe and feed us
12. What is sympatric speciation? What does the term polyploid have to do with this?

13.  Describe the mechanism for creating polyploid species from a single parent (both 4n and 3n).

14. Describe the mechanism for creating polyploid species by hybrid speciation.

14.8 – Adaptive radiation may occur in new or newly vacated habitats
15.  Explain the process of speciation resulting from adaptive radiation.

16.  What feature of the Galapagos Finches give evidence for adaptive radiation?

14.10 – The tempo of speciation can appear steady or jumpy
17.  Compare gradualism to punctuated equilibrium.

18.  Which of the two above does the fossil record seem to support?

19.  But why can you not disprove gradualism with the fossil record?

14.11 – Evolutionary novelties may arise in several ways
20.  Give an example of the refinement of simpler structures into more complex structures.

21.  Define and explain two examples of exaptation.

14.12 – Genes that control development are important in evolution
22.  Explain how genes that control development are important in evolution.

14.13 – Evolutionary trends do not mean that evolution is goal directed
23.  Explain the concept of species selection.

24. Explain the statement “Evolutionary trends do not mean that evolution is goal directed”)
25. Why is there a mosquito on the front of this sheet?  

Chapter 15: Tracing Evolutionary History

15.1 - The fossil record chronicles macroevolution

1. What is the fossil record and what can scientists gain from studying the sequence of fossils?

2. Based on your review of Table 15.1, The Geologic Record, what types of markers are used to separate eras?

3.  The correct order of the geologic eras, from most ancient to most recent, is:

4. If you want to see a dinosaur, it would be best to set the controls of your time machine for the _____.

5. The oldest fossils have been dated to be approximately __________ years old?

6. How old are the oldest know eukaryotes?

7. Describe life during the early Paleozoic Era.

8.  What is an epoch?

9.  When did Homo sapiens first appear?

15.2 - The actual ages of rocks and fossils mark geologic time

10.  Describe radiometric dating.

11.  A radioactive isotope has a half-life of 1.2 billion years. As measured by the presence of the isotope and its stable decay product, a rock originally contained 10 grams of the radioactive isotope, and now contains 1.25 grams. How many years old is the rock?

	 
	

	
	


12. You have found a fossil of a soft-bodied animal. You suspect it is from the late Proterozoic. Which isotope would be the best choice to approximate the actual age of the fossil?

13.  A student finds a fossil and submits it for radiocarbon dating.  She is told the fossil contains ¼ the amount of C14 it originally had.  What is the age of the fossil?

15.3 - Continental Drift has played a major role in macroevolution
14.  Who proposed the hypothesis of continental drift?
15.  Describe the continental drift hypothesis.

16a.  What are the two major chapters of continental drift?

16b.  Why does Australia have a great diversity of marsupials (pouched mammals) while North America has a great diversity of placental mammals?

15.4 - Tectonic trauma imperils local life
16. Describe the theory of plate tectonics.

17. What do earthquakes, volcanoes, and the formation of mountain ranges have in common?

15.5 - Mass extinctions were followed by diversification of life-forms

18. List some ways a species can become extinct.

19. Why did mammals experience an increase in diversity shortly after the Cretaceous?

20. What is a mass extinction and how many have there been over the past 600 million years?

21. What are possible causes of the mass extinctions at the end of the Permian and Cretaceous periods?

22. Some scientists believe that the only lineage of dinosaurs to escape the mass extinction of the Cretaceous period?

15.6 - Phylogenies are based on homologies in fossils and living organisms

16 Define phylogeny.

17 List evidence that supports/traces phylogenies of many groups.

18 What is convergent evolution?

19 Differentiate between analogy and homology.

20 Give examples of homologous and analogous structure.

21 What is systematics?

15.7 - Systematics connects classification with evolutionary history

16 Who introduced a system of naming and classifying species?

17 What is a taxonomist?

18 What is binomial nomenclature and how does it name organism?

19 What are Linnaeus’ hierarchy of categories (from most inclusive to least)

20 Species A and Species B are in the same phylum. Species A and Species C, but not Species B, are in the same order. From this information you can conclude that _____.

21 What is a phylogenic tree?

15.8 - Cladograms are diagrams based on shared characters among species

16 Define cladistics and clades.

17 What is cladistics based upon?

18 Differentiate between shared derived characteristics and shared primitive characteristics.

19 What is a cladogram?

20 Differentiate between an ingroup and an outgroup and state the purpose of the outgroup.

21 How is a cladogram constructed?

22 Define parsimony.

15.9 - Molecular biology is a powerful tool in systematics

16 What is compared in molecular systematics and what does it indicate?

17 Why is rRNA such a useful tool in molecular systematics?

18 What is mRNA?

15.10 - Arranging life into kingdoms is a work in progress

16 Compare the five kingdom system with the three domain system.

17 How many kingdoms fall into the domain Eukarya?

18 What does molecular and cellular evidence suggest about the two lineages of prokaryotes?

19 RECALL – what is the difference between a prokaryotic and eukaryotic cell.

	

	
	

	
	

	
	


