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Objectives

Exam II

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. Craniopharyngeal segmentation

1. Diagram the relationship, on the head of a generalized, embryonic gnathostome, of (1) branchiomeres, (2) other somatic head myotomes, (3) pharyngeal bars, (4) pharyngeal arches, (5) pharyngeal slits, (6) aortic arches.

2. Apply the terms preotic and postotic to the craniopharyngeal segments of gnathostome vertebrates.

3. Identify the developmental origin, form, and location of somitomeres.  Identify the fate of each of the seven somitomeres.

4. Associate the terms “mandibular” and “hyoid” with a specific pharyngeal arch.

5. Identify the developmental origin of hypobranchial muscles and branchiomeres.

6. Associate the seven branchiomeres with (1) pharyngeal bar number, (2) pharyngeal slit/pouch number, (3) aortic arch number, and (4) pharyngeal arch number.

7. Given a list of (1) branchiomeres, (2) other craniopharyngeal muscles, and (3) cranial sensory organs, identify the cranial nerves, by name and number, that innervate the listed structures.

B. Muscles

8. Differentiate muscle origin and insertion.

9. Define the following types of muscles: extensors, flexors, abductors, adductors, retractors, protractors, levators, depressors, supinators, pronators, and fixators.

10. Identify functional relationships of the following: (1) muscle thickness; (2) muscle length; (3) fiber orientation; (4) muscle-bone lever arrangements; (5) proximal bunching of muscles; (6) tendon elasticity; (7) number of muscle fibers in a motor unit.
11. Explain the ontogenetic or phylogenetic process that creates the brachial plexus and other nerve plexuses.

12. Identify the primary flight muscles of birds and briefly explain how they were modified from their dinosaurian ancestors.

13. Compare the development of appendage muscles in teleosts, tetrapods, and elasmobranchs and explain how this is important in determining the phylogenetic placement of elasmobranchs.

14. Identify the embryonic origin, function, and taxonomic distribution of electric organs.

15. State the fate of branchiomeres I-VII for elasmobranchs, Necturus, and mammals.

16. Label a schematic diagram of mammal hypobranchial muscles.  Associate these muscles with homologous muscles of Necturus and shark.

17. Label a diagram of the extrinsic eye muscles of a shark.  For each muscle identify the (1) developmental origin in terms of head myotome and (2) cranial nerve supply.  

18. Label a diagram of the musculature of a typical pharyngeal arch in sharks. 

19. Given a list of muscles, classify them according their embryonic area of origin.  For muscles derived from branchiomeres, state the specific branchiomere from which they develop.

20. Explain, using examples, how homologies among branchiomeric muscles can be determined by examining innervation. 

C. Visceral skeleton

21. Name the embryonic origin, method of ossification, and general function (fishes and tetrapods) of the visceral skeleton.

22. Classify derivatives of pharyngeal bars, in various vertebrates, according to whether they are (1) splanchnocranium; (2) hyobranchium; (3) glossal skeleton; or (4) larynx.

23. Trace, using words and arrows, the phylogenetic history of the (1) first (mandibular) pharyngeal bar and (2) second (hyoid) bar from placoderms to elasmobranchs, sarcopterygian fishes, amphibians, and mammals.

24. Name the components of the mammalian larynx and associated skeletal elements and specify pharyngeal bars from which each formed.

25. Briefly describe the function of the mammalian larynx, and identify morphological modifications that enable howler monkeys to produce their weird calls.
26. Summarize the skeletal-muscular actions involved in jaw protrusion and suction feeding of teleosts.  Identify at least two advantages of suction feeding over the pliers-like grab of more primitive actinopterygian fishes.

D. Pharyngeal pouch derivatives

27. Diagram a frontal section through a generalized pharynx, labeling major regions.

28. Identify major derivatives of the pharyngeal pouches in 1) elasmobranchs; 2) salamanders; 3) mammals.

29. State the general function of the following pharyngeal derivatives: 1) parathyroid; 2) thymus; 3) thyroid; 4) tonsils; 5) ultimobranchial body.

30. Identify phylogenetic and ontogenetic trends of selected pharyngeal derivatives.

