Chapter 13 - Evolution Study Guide Answers

1.  Evolution is the change in a population over time.

2.  Charles Darwin is responsible for developing the concept of evolution.  BUT, Alfred Russell Wallace also came up with the same findings.

3.  He traveled around the world, with many stops in South America.  His most famous stop is the Galapagos Islands off of the coast of S. America.

4. Three types of struggles are the struggle for resources, the struggle for reproduction, and the struggle to stay alive (predator/prey)

5. Darwin realized that pigeons can be artificially selected, thus creating breeds.  If humans can create this type of change, nature must be able to do the same.

6. Artificial selection is a process whereby humans select for certain traits in animals by breeding specific individuals, i.e. dogs, race horses.

7. Darwin realized that the force in nature that was causing the change was natural selection.  Natural selection is when nature ‘selects’ individuals with favorable traits to survive.  These organisms, then, live longer and are able to pass on these favorable traits to their offspring.

8. Sjdflj

9. Naked mole rats live in darkness, where they have lived for millions of years.  Over the course of this time, their eyes have shrunk to be almost non-existant.

10. Mimicry is where one organism copies the appearance or behavior of another organism because it gives them some sort of advantage, i.e.  coral and king snake.  

11. Camouflage is where an organism’s appearance helps it to blend into its environment.

12. We discussed a number of human physiological adaptations that can be used as evidence of evolution – appendix, tonsils, tail bone.
13. Fossils are the mineralized remains or imprints of organisms that lived long ago.

14. The law of superposition states that the oldest fossils will be found in the bottommost rock strata and the youngest will be found at the top.
15. Homologous structures, on the other hand, are characteristics which are shared by related species because they have been inherited in some way from a common ancestor. For example, the bones on the front fins of a whale are homologous to the bones in a human arm and both are homologous to the bones in a chimpanzee arm. Homologous structures provide evidence of evolution because they allow biologists to trace the evolutionary path of different species.
16. Analogous structures serve the same function in different species but they evolved independently rather than from the same embryological material or from the same structures in a common ancestor. An example of analogous structures would be the wings on butterflies, bats and birds. The fact that eyes in different species are analogous structures proves not only that the eye could evolve naturally, but that it in fact evolved several times, independently, and in slightly different ways.
17. Vestigial structures are anatomical structures of organisms in a species, which have lost much or all of their original function through evolution. They are typically in a degenerate, atrophied, or rudimentary condition. They are often called vestigial organs, although not all of them are actually organs.  Top ten useless limbs:  wings on flightless birds, hind leg bones in whales, erector pili and body hair, the human tailbone, blind fish, wisdom teeth, the sexual organs of dandelions, fake sex in whiptail lizards, male nipple tissue, the appendix.

18. An embryo is a stage in early human development.  Embryology (comparing embryonic stages between species) is used as evidence for evolution.  Closely related species have more similar embryonic development, etc.

19. Biochemistry, or molecular biology, can also be used as evidence of evolution because closely related species share more closely related DNA, and thus more closely related protein structure.

20. Population genetics is the study of the allele frequency distribution and change under the influence of the four evolutionary forces: natural selection, genetic drift, mutation, and gene flow.
21. NO, individuals don’t evolve.  Only populations can evolve!!
22. The gene pool of a species or a population is the complete set of unique alleles that would be found by inspecting the genetic material of every living member of that species or population.
23. Allele frequency is a measure of the relative frequency of an allele in a population.
24. In theory, genetic equilibrium is a state in which a population is not evolving because allele frequencies are staying the same.
25. Yes, because evolution is the change in allele frequencies in a population’s gene pool over time.
26. No.  To evolve allele frequencies must change.
27. The three mechanisms for genetic change are mutations, gene flow, and sexual reproduction.
28. Mutations are changes to the base pair sequence of genetic material (either DNA or RNA).
29. Genetic drift is the statistical effect that results from the influence that chance has on the survival of alleles (variants of a gene). The effect may cause an allele and the biological trait that it confers to become more common or more rare over successive generations.

30. In population genetics, gene flow (also known as gene migration) is the transfer of alleles of genes from one population to another.  Migration into or out of a population may be responsible for a marked change in allele frequencies (the number of individual members carrying a particular variant of a gene).

31. Stabilizing selection is a type of natural selection in which genetic diversity decreases as the population stabilizes on a particular trait value. Put another way, extreme values of the character are selected against. This is probably the most common mechanism of action for natural selection.  A classic example of this is human birth weight. Babies of low weight lose heat more quickly and get ill from infectious disease more easily, whereas babies of large body weight are more difficult to deliver through the pelvis. Interestingly, it has been demonstrated that the optimum birth weight (i.e. that which gives highest probability of survival) has shifted upwards as the Caesarian section has become readily available.
32. In population genetics, directional selection occurs when natural selection favors a single allele and therefore allele frequency continuously shifts in one direction. 
33. Disruptive selection is a type of evolution that simultaneously favors individuals at both extremes of the distribution. When disruptive selection operates, individuals at the extremes contribute more offspring than those in the center, producing two peaks in the distribution of a particular trait. Disruptive selection is of particular significance in the history of evolutionary study, as it is involved in one of evolution's "cardinal cases", namely the finch populations observed by Darwin in the Galápagos.  He observed that the species of finches were similar enough to ostensibly have been descended from a single species. However, they exhibited disruptive variation in beak size. This variation appeared to be adaptively related to the seed size available on the respective islands (big beaks for big seeds, small beaks for small seeds). Medium beaks had difficulty retrieving small seeds and were also not tough enough for the bigger seeds, and were hence maladaptive.
34. Speciation is the evolutionary process by which new biological species arise.
35. Speciation occurs because of species being geographically or reproductively isolated from one another.
36. Polyploidy is a condition of some organisms whereby they have more than two homologous sets of chromosomes.
37. Geographic isolation is when part of a population of a species becomes geographically isolated from the remainder, it may over time evolve characteristics different from the parent population (due to natural selection).
38. Reproductive isolation is when to groups of the same species are prevented, by some  barrier, from mating.
39. Gradualism and punctuated equilibrium both have to do with the tempo of evolution.  Gradualism states that evolution happens gradually when species accumulate small and consistent differences over time.  Punctuated equilibrium is that species are relatively stable for long periods and experience brief, sudden changes in bursts.
40. Adaptive radiation is a process in which organisms diversify rapidly into a multitude of new forms, particularly when a change in the environment makes new resources available and opens environmental niches.
41. Divergent evolution is the accumulation of differences between groups which can lead to the formation of new species, usually a result of diffusion of the same species to different and isolated environments.  

42. Convergent evolution is the acquisition of the same biological trait in unrelated lineages.  For example, the development of wings in birds, bats and insects.

43. Homologous structures evolve based on divergent evolution.  Analogous structures evolve based on convergent evolution.
