CHAPTER 13
1. The wings of birds and insects have the same function, but they do not have the same evolutionary origin. Bird and insect wings are analogous. 
2. Goldfish and guppies are in the same class. Therefore, they must also be members of the same phylum.
3. Convergent evolution leads to analogous structures.
4. The scientific study of the diversity of organisms and their evolutionary relationships is called systematics
5. Mass extinctions eliminated many species that were lost forever, but also were followed by diversification of the survivors. 
6. About 2.2 billion years ago, oxygen released by early photosynthesis became fairly abundant in the atmosphere, enabling the evolution of cellular respiration.
7. Precambrian Paleozoic, Mesozoic, Cenozoic
8. The earliest cells were most likely prokaryotic
9. An example of a pair of organisms that have undergone convergent evolution is Australian “moles (marsupials) and North American moles (placental mammals)
10. If species A and species B are in the same family, and species C is in a different family, and if the classification accurately reflects phylogeny, then you can infer that A and B have a more recent common ancestor than do A and C
11. The Miller experiments (and subsequent, similar experiments) showed that simple organic molecules can form spontaneously under conditions like those thought to prevail early in Earth’s history 
12. 2 worms in the same class must also be grouped in the same phylum
13. Which of the following is thought to have been the first step in the origin of life? Formation of organic monomers such as amino acids
14. The origin of life on Earth probably depended on a reducing atmosphere and energy sources such as lightning and intense UV radiation 
15. Polymerization is the generation of large molecules by joining together smaller subunits. 
16. Radiometric dating is based on the idea that radioactive isotopes decay at a steady rate in fossils and associated rocks 
17. The system of binomial nomenclature assigns to each organism a unique name that describes its genus and species
18. A clade is the same as a monophyletic group
19. What was Darwin’s phrase for evolution: Descent with modification, which means an ancestral species could diversify into many descendant species by the accumulation of adaptations to various environment 
20. Evolution explains how life began and how it has adapted. False! Evolution explains how species have evolved from an ancestral species. It does not explain how the first common ancestor arose. 



1. According to Darwin’s theory of descent with modification, all life has descended from a common ancestral form as a result of natural selection. Individuals in a population have hereditary variations. The overproduction of off- spring in the face of limited resources leads to a struggle for existence. Individuals that are well suited to their environment tend to leave more offspring than other individuals, leading to the gradual accumulation of adaptations to the local environment in the population. 

2. 2. a. Abiotic synthesis of important molecules from simpler chemicals in atmosphere, with lightning or UV radiation as energy source; b. Polymerization of monomers, perhaps on hot rocks; c. Enclosure within a lipid membrane, which maintained a distinct internal environment; d. Beginnings of heredity as RNA molecules replicated themselves. Natural selection could have acted on protocells that enclosed self-replicating RNA. 





























CHAPTER 14
1. Members of the same population share a common gene pool
2. The smallest unit that can evolve is a population. Populations evolve as individuals with different genotypes live and die, causing changes in the gene pool of the group.
3. Differential success in reproduction is the essence of natural selection
4. A moth population is at Hardy-Weinberg equilibrium. Which of the following conditions would tend to disturb the equilibrium? The population consists of only six breeding pairs. In small populations, allele frequencies tend to shift rapidly and unpredictably due to genetic drift. 
5. Genetic variation in a population of animals or plants depends mainly on sexual recombination
6. In a population of bears, which is the most likely to be considered to have the greatest fitness? The bear that leaves the most descendants
7. The evolutionary effects of genetic drift are greatest when the population size is small.
8. Which of the following conditions would prevent a population from remaining in Hardy Weinberg equilibrium? Sexual selection
9. A population is a group of individuals of the same species occupying a given area
10. Adaptation is a heritable trait that confers a reproductive advantage on the individual possessing it. 
11. Organisms that possess homologous structures probably share a common ancestor that also had this structure
12. Natural Selection primarily acts on phenotypes
13. The original source of all genetic variation is mutation
14. Sickle cell disease is debilitating disease that results from being homozygous recessive for the sickle cell allele of a hemoglobin gene. Why is the allele present and even common in many human populations? The sickle cell allele confers malaria resistance to heterozygotes. In some regions where malaria is common, heterozygotes have an advantage, and their reproductive success maintains the recessive allele at a high frequency in the population
15. Which of the following contradicts Darwin’s views? Earth is about 6,000 years old
16. Which best describes the fossil record? The fossil record is the highly ordered sequence in which fossils are found in layers of sedimentary rock. 
17. Which of the following statements best describes how the process of natural selection works? Better-adapted individuals will leave behind more offspring to carry on their genes, producing a dynamic fit between a population and its changing environment
18. Which of the following changes in the gene pool results in an adaptation to the environment? Natural selection
19. Natural selection is one of several mechanisms of evolution
20. In the Hardy Weinberg theorem, 1 represents the sum of the frequencies of all the alleles of a particular gene that exists in a gene pool
21. Which of the following most accurately and directly measures an organism’s fitness compared to other individuals in the same population? How many fertile offspring it produces
22. What is the term for a change in the relative frequencies of alleles in a population over several generations? Microevolution: a generation-to-generation change in allele frequencies within a population
23. Selection that acts, over evolutionary time, to enhance traits that increase an individual’s ability to mate frequently or with quality partners is known as sexual selection
24. Stabilizing selection culls extreme variants from the population. It favors intermediate phenotypes 
25. Mutation plays a large role in the microevolution of bacterial populations. Why?
Bacteria multiply very rapidly, and they are haploid so that a mutant allele will immediately have a full effect on the phenotype
26. If members of a population have traits that are both heritable and variable among individuals, then advantageous traits will probably become more widespread in subsequent generations
27. Why can’t an individual evolve? Evolution involves changes in the genetic makeup of a population. An individual’s genetic makeup rarely changes during its lifetime 
28. What is the ultimate source of genetic variation? What is the source of most genetic variation in a population that reproduces sexually? Mutations; unique combinations of alleles resulting from sexual reproduction
29. How might gene flow between populations living in different habitats actually interfere with each population’s adaptation to its local environment: The introduction of alleles that may not be beneficial in a particular habitat prevents the population living there from becoming fully adapted to its local conditions
30. Why would natural selection tend to reduce genetic variation more in populations of haploid organisms than in populations with diploid organisms? All alleles in a  haploid organism are phenotypically expressed and are hence screened by natural selection
1. Microevolution is the change in the gene pool of a population from one generation to the next. Macroevolution involves the pattern of evolutionary changes over large time spans and includes the origin of new groups and evolutionary novelties as well as mass extinctions. 

