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Objectives

Exam III

The following set of objectives will cover most (95%+) of what will be on the exam.

By examination time you should be able to:

A. Digestive system

1. Describe the body cavities of various vertebrates.

2. Describe the developmental origin of the gut, including the stomodeum and proctodeum.

3. Identify the six major regions of the gut and primary derivatives of the gut.

4. Compare the functional morphology of tongues in aquatic vs. terrestrial vertebrates.  Identify the location and function of the vomeronasal organ.
5. Briefly explain the functional morphology of tongue protrusion in lungless salamanders (Plethodontidae)

6. Describe, using examples, the diversity and function of tetrapod oral glands.

7. Briefly describe the functional morphology of gill rakers used in suspension feeding.

8. Characterize the morphology and development of the following components of teeth: 1) dentin; 2) enamel and enameloid; 3) cementum.

9. Define, using examples and/or diagrams: polyphyodont, monophyodont, and diphyodont.

10. Identify or describe specializations of teeth.

11. Describe various specializations of the gut in 1) elasmobranchs; 2) teleosts; 3) birds; 4) mammals.

12. Compare foregut and hindgut fermentation in terms of (1) place of fermentation (2) speed of nutrient assimilation (3) taxa of occurrence (4) nitrogen cycling (5) energy extraction efficiency (6) ability to handle plant toxins.

13. Associate various facts with the liver or exocrine pancreas.

B. Respiratory system

14. List at least five major sites of gas exchange in vertebrates, and list an example of a vertebrate that uses each site of gas exchange.

15. Describe the respiratory problem and “solution” of the feeding parasitic lamprey.

16. Make and explain a labeled sketch of the basic structural differences between the gills of an elasmobranch and a teleost.

17. Describe how respiratory gas exchange rate is regulated in the teleost gill.

18. Discuss the evolution of pneumatic sacs and explain why it is difficult to differentiate lungs and swim bladders.

19. Diagram a physoclistous swim bladder.  On the diagram indicate how gases enter and leave the swim bladder.

20. Explain how a countercurrent multiplier works (e.g., swim bladder and fish gill).

21. Describe variation in morphology and function in the lungs of 1) sarcopterygian fishes; 2) amphibians;        3) reptiles; 4) mammals; 5) birds.

C. Circulatory – general

22. Label major vessels and associated structures of the circulatory system of an amphioxus-like hypothetical prevertebrate, and indicating direction of blood flow.

D. Hearts

23. Diagram and label a schematic arrangement of the four primary heart chambers.  Associate the morphology of these structures with their functions.

24. Describe the form and/or fate of the four primary heart chambers in 1) elasmobranchs; 2) amphibians and dipnoans; 3) turtles and squamates; 4) crocodilians; 5) mammals.

25. Trace the flow of blood through the hearts of representative vertebrates, naming in sequence relevant vessels, chambers, and valves.

26. Identify functional correlations for selected phylogenetic and ontogenetic changes in the heart.

E. Aortic arches

27. Diagram the aortic arches and proximal vessels in the hypothetical prevertebrate.

28. Describe the form or fate of aortic arches I through VI in 1) elasmobranchs; 2) teleosts; 3) dipnoans; 4) tetrapods.

29. Identify how anatomical modifications of the ancestral aortic arches are linked with function.

30. Explain how the pathway of blood flow changes between water and air respiration in dipnoans.

F. Venous systems

31. Provide a labeled diagram to illustrate the developmental origin of the hepatic portal system, including the relationship of vitelline veins, subintestinal vein, hepatic veins, hepatic portal vein, sinus venosus, and liver.

32. Diagram the relationship, in an embryonic shark, of the brachial veins, lateral abdominal veins, subclavian veins, precardinal veins, postcardinal veins, common cardinal veins, caudal vein, sinus venosus, and kidney.

33. Identify the phylogenetic/ontogenetic changes that occur in the development of the renal portal system.  

34. Diagram the relationship of the postcava, postcardinal veins, hepatic veins, sinus venosus, renal portal veins, caudal vein, and kidneys in salamanders.

35. Trace the ontogeny of the postcardinal veins in mammals.

36. Illustrate the ontogenetic complexity of the mammalian postcava by listing at least five regions contributing to the mammalian postcava.

37. Discuss, using diagrams, the ontogeny of the mammalian precava, innominate (=brachiocephalic) vein, coronary sinus, azygos vein, external jugular veins, and internal jugular veins. 

38. Describe the structure, function, and fate of the following modifications of the circulatory system in the mammalian fetus: (1) foramen ovale; (2) ductus arteriosus; (3) ductus venosus

G. Lymphatic system and hemopoietic tissues.

39. Associate structures of the lymphatic system with their functions.

40. Describe how excess tissue fluid is returned to the circulatory system.

41. Define hemopoiesis and identify hemopoietic tissues/organs in embryonic and adult vertebrates. 

42. Identify how the histology of the spleen helps it to carry out its functions.

