Comparative Anatomy








BIOL 337

Objectives

Exam I

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. Introduction to comparative anatomy

1. Relate von Baer’s “law” and Haekel’s “Biogenetic Law” to ontogeny and phylogeny.

2. Differentiate between homology, analogy, and homoplasy and explain how one might determine whether structures are homologous.

3. Briefly summarize the methods of phylogenetic systematics, and identify its impact on comparative anatomy.

4. Identify the roles of preadaptation, natural selection, and phylogenetic constraint in the evolution of structure.

5. Explain how morphology is useful in understanding evolution.

B. Vertebrate Diversity

6. List five characters diagnostic of chordates.

7. Characterize the following systems of a generalized vertebrate: integument; respiration; digestion; urogenital; circulation; muscular; skeletal; sensory; nervous.

8. Match names of major groups of chordates with common representatives of each.

9. Fill in a phylogenetic diagram and understand the phylogenetic relationships of the major groups of living vertebrates.

C. Post-gastrular organization of vertebrates

10. Given a set of adult derivative structures, select the correct embryonic precursor from which each arises.

11. Label a diagrammatic cross-section through the midgut of an early vertebrate embryo.

12. Identify the fate of major embryonic divisions of the mesoderm.

13. State the origin of and at least three derivative structures of (1) neural crest cells; and (2) ectodermal placodes.

D. Skeletal System – General

14. Briefly describe these types of skeletal tissues: keratin, cartilage, bone, enamel, dentin.

15. Distinguish, with examples, the following sets of terms: exoskeleton vs. endoskeleton; endochondral bone vs. membrane bone.

16. Briefly describe and identify examples of heterotopic bones.

E. Vertebral Column

17. Label a diagram of a typical vertebra and state the function of its parts.

18. Describe, using diagrams, the embryonic origin of vertebrae.  Briefly explain the functional significance of vertebrae being "staggered" with myomeres (=myotomes).

19. Differentiate amphicelous, opisthocelous, procelous, heterocoelus, and acoelous vertebrae.  Identify which of these types permits relatively free movement.

20. Identify phylogenetic trends in the axial skeleton for the following: (1) notochord vs. vertebrae dominance; (2) regionalization in vertebral column; (3) specialization of sacral vertebrae; (4) specialization of the cranio-vertebral joint; (5) presence of ribs and sterna.

21. Describe a suspensorium and identify its function.

F. Skull

22. Compare and contrast neurocranium, splanchnocranium, and dermatocranium.

23. Explain, using diagrams, the developmental origin of the neurocranium.

24. Given a list of skull bones or cartilages, recognize which ones are derived from (1) neurocranium proper; (2) otic capsule; (3) optic capsule; (4) olfactory capsule; (5) pharyngeal bar I; (6) pharyngeal bar II; (7) dermatocranium.

25. Identify phylogenetic trends of skulls and their functional significance, from fishes to mammals, for the following: (1) number of dermal bones; (2) composition of mandible; (3) evolution of a sound conducting route; (4) size of temporal area; (5) dissociation of pectoral girdle with skull; (6) development of fenestrae; (7) development of a secondary palate; (8) kinesis of upper jaw.

G. Appendicular skeleton

26. Describe the following phylogenetic trends in pectoral and pelvic girdles: (1) dermal vs. endochondral bone; (2) position of limbs.

27. Briefly describe the fin-fold hypothesis for the origin of paired appendages.

28. Briefly discuss the morphological and functional aspects of the origin of tetrapod limbs.  State how the limbs of early tetrapods were preadapted for terrestrial life.

29. Given a morphological description of a limb or limb girdle, describe its likely function (e.g., running, digging, brachiating).

30. Identify and briefly discuss modifications for flight of the forelimb, sternum, and pectoral girdle of birds.
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