Bonine and Oh, Vertebrate Physiology, ECOL 437, spring 2008


02 May 2008, EXAM FORMAT AND SAMPLE QUESTIONS FOR REVIEW (EXAM 4/FINAL EXAM)
FINAL EXAM will be in normal lecture room from 11am-1pm on Friday 09 May
* This list of questions is not exhaustive, but should give you an idea as to the range of material and types of questions we are likely to present on the exam from the last portion of the course. Please refer to your syllabus, text, readings, and lecture and lab/discussion notes for information relevant to the last portion of the course. We may also ask you a general question based on the oral research panel presentations presented in lab by you and your classmates.

Final Exam format will be similar to the first three midterms. Content will cover the entire semester. The amount of detail will be less, except for the material since the 3rd exam.

Osmoregulation By Birds (Eldon Braun, 14 April 2008):

1. What constitutes the internal environment of a vertebrate?

2. In the context of osmoregulation, why are mammals unusual?

3. What organs do birds use for osmoregulation?

4. Could you draw a cell of a bird salt gland with the appropriate transmembrane proteins involved in osmoregulation?

5. Why do birds not have concentrated ureteral urine?

6. Why is comparison of U/P ratios between birds and mammals not that informative?

7. How much different is bird GFR from mammal GFR?

8. How much more soluble is urea than uric acid?

9. Why is there a lot of protein in bird urine? What happens to that protein? Where?

10. How much of the nitrogen in bird uric acid is excreted?

11. Why did Braun argue that birds are better adapted to desert living than similar-sized mammals?

12. What is a typical value of blood-glucose concentration in a human? In a dove?

Avian Adaptive Physiology (Kevin Oh, 16 April 2008):

Questions are based on his 21 November 2006 lecture. They may or may not apply in spring 2008. 
13. Describe some avian responses to the unusual energetic demands these vertebrates face. 

14. Are birds typically habitat specialists or generalists as compared to similar-sized mammals? Why?

15. What information can we learn from Archaeopteryx?

16. Why do biologists argue that respiratory turbinates are adaptive?

17. Do you think therapsids were endotherms or ectotherms? Why or why not?

18. How might endothermy and flight be related in evolution? Do insects play a role in your answer?

19. How is muscle fiber-type related to flight behavior in birds? Which species have lots of aerobic pectoralis muscle?

20. Explain how the BMR in songbirds is different than that of other birds. How does body size influence BMR? Is the relationship linear? Isometric?

21. What role does the thermal neutral zone play in the relationships among bird behavior, distribution, and body size?

22. Why don’t birds have lots of brown fat to stay warm? Is your answer influenced by the fact that bats have brown fat?

23. How would you argue that hypothermia or torpor is adaptive in some hummingbird species?

24. Is counter-current exchange a useful tool in birds? When and how?

25. Why is bird ureteral urine not very concentrated? How do birds get rid of nitrogenous waste?

26. What does “facultative ammonotely” mean?

FEEDING & METABOLISM
27. Describe three categories of feeding? How is morphology correlated?
28. Why does beak-size fluctuate in Darwin’s finches?
29. How is homodont dentition different from heterodont?
30. How did Joe Slowinski die?
31. What is the role of a pit organ in snakes? How precise is the sense?
32. Describe three variations on suction feeding.
33. Explain the proximate (current anatomy) and ultimate (pressure of natural selection) mechanisms behind projectile feeding in some lungless salamanders.
34. Why would you ever put glasses on a chameleon?
35. Compare the digestive physiology of herbivores, omnivores, and carnivores.
36. Why eat a relative?
37. Define allometry. 
a. Explain the implications of the mouse-to-elephant curve. 
b. How do you linearize a power function? 

c. Why is isometry rare?
d. How does skeleton mass scale with body mass? Why?

e. How does cost of locomotion scale with body mass?

f. How do the efficiencies of different locomotor modes generally vary? Are there interesting exceptions?

g. How much LSD should you give an elephant? What are the several ways you could answer this question? Which do you think is the most accurate? Why?

h. How do components of gas-exchange physiology scale with body size?
38. How is metabolism actually measured? What are the units commonly used?

39. How does metabolism change to fuel exercise of different intensities and durations?

40. How does the Q10 effect relate to metabolic rate?

41. Compare the roles of catabolic and anabolic metabolism.
42. What is the ultimate fate of most metabolic processes? How is the 10% Rule related?
43. How does SDA complicate attempts to measure BMR?

44. How are metabolism and reproductive ecology related? Can you provide examples to illustrate your answer?

45. Why are there few aquatic homeothermic endotherms?

46. Compare FMR to BMR? Which is easier to measure? Why?

47. What functions contribute most to BMR?

48. Explain the facultative endothermy in female pythons.

49. Why and how does transit time in the gut differ?
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If shown a diagram of a vertebrate digestive tract, could you determine if it was carnivore or herbivore? If herbivore, could you tell hindgut from foregut fermenter?

51. What is the selective rationale behind gut plasticity? What exactly is plastic (what actually changes)?
DIGESTION

52. What are the different parts of the digestive tract?

53. What happens in each of them?

54. Describe the roles of three secretions from the foregut.

55. How are monogastric and digastric anatomies different?

56. What happens in a cow’s stomach? How much gas does a domestic cow produce each minute? Why does this concern Al Gore?

57. What separates the foregut from the midgut? What are the parts of the midgut? What happens in each of them? Where are most bile and pancreatic enzymes delivered to the midgut?

58. Where are the mucosa and submucosa? How are smooth muscles arranged in the gut? Why?

59. Describe the anatomical specializations related to villi and microvilli. What does the glycocalyx do?

60. What commonly is the job of the hindgut? Why do rabbits often eat their feces? Do cows do something similar? Why don’t rabbits do what cows do?

61. How do various substances get absorbed into the blood from the chyme? Why are there different glucose transporters? How are amino acids absorbed? Fats? How is the lacteal involved? What is the role of the hepatic portal vein?

62. What percent of the water and electrolytes secreted into the lumen of the gut are reabsorbed before defecation? Where? Why?

63. Why is there a countercurrent arrangement of arterioles and venules (and even capillaries) in the tips of the villi, and a high concentration of Na+ at the tips of the villi?

64. Describe important secretions of the headgut, foregut, and midgut. Where are most midgut secretions made? What do they do? 

65. Why is vertebrate feces brown?

66. Explain how gastrin, GIP, and the enterogastric reflex are related to both digestive physiology and homeostasis?

67. What is a pre-enzyme? Why does the vertebrate gut bother making a pre-enzyme?

68. Is the digestive system disconnected from the brain? Why or why not?

69. Give an example of a lipid soluble vitamin that plays an important role in vision.

THERMAL PHYSIOLOGY

70. Define microhabitat.

71. Explain how endothermy, ectothermy, poikilothermy, homeothermy, thermoregulation, and thermoconforming are related. How is metabolic rate related to each of these, or combinations of these?
72. How does a live animal change body temperature more quickly than a dead one?

73. What is a heat window? Why have a carotid rete?

74. What are pyrogens? How can you study them in a lizard? Why would you?

75. Is the hypothalamus a thermostat? Why or why not? If it is, what effectors does it use and how does it talk to them?
76. Draw a cartoon that effectively explains countercurrent heat exchange.

77. Mechanistically, how do shivering and non-shivering thermogenesis differ?

78. How do freeze tolerance and freeze avoidance differ?

79. How can you determine when the fluid in a turtle goes from liquid to solid when the animal is buried in the dirt in a lab terrarium?

80. What does a graph of the thermal neutral zone (TNZ) look like if the axes are ambient temperature and rate of oxygen consumption?

81. What are the costs and benefits of ectothermy or endothermy? How can these costs and benefits be manifest in the distribution of different taxa? How can these costs be minimized? How would poikilothermy be useful in cost minimization for either ectotherms or endotherms? Are their inherent costs in poikilothermy?

82. What is the relative role of ectotherms vs. endotherms in the transfer of energy from primary producers to tertiary consumers?
Refer to your lab notes, assignments, worksheets, and readings for lab-related material and topics we are likely to ask you about on an exam. Don’t forget about lessons learned with respect to research proposals and effective communication. How are bird migration strategies correlated with metabolic physiology? How can what you eat/drink alter your urine volume and composition?
Suerte! 
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