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Comparative Vertebrate Anatomy 
Biology 021, Fall 2012 

 
Instructor: Jason Downs E-mail: jdowns1@swarthmore.edu 
Office: Martin 207 Phone: (610) 328 8296 
 
Office Hours: Wednesday 1pm to 3pm; or anytime by appointment 
 
Lecture period: Monday, Wednesday, and Friday, 11:30am to 12:20 pm, Science Center 105 
 
Laboratory period: Monday OR Thursday, 1:15pm to 4:15pm, Martin 204 
 
Recommended textbook: Vertebrates: Comparative Anatomy, Function, and Evolution, Kenneth 
Kardong, Sixth edition, McGraw-Hill, ISBN 978 0073040585 
 
Required laboratory manual: Vertebrate Dissection, Dominique Homberger and Warren Walker, 
Ninth edition, Brooks-Cole, ISBN 978 0030225222 
 
Course goals: I hope that, with this course, you will gain an appreciation for the vertebrate body and learn 
how biological design reflects function, ontogeny (growth and development), and phylogeny (evolutionary 
relationships). Vertebrate anatomy is the product of a deep history to which you will be introduced. It is the 
interrelationships among all vertebrates that allow us to talk about their anatomy in general terms. When 
faced with the impressive diversity of vertebrates, I want you to be thinking about relationships and homology. 
This will prevent you from becoming overwhelmed. There will be a lot of terminology that is new to you, but I 
want you to gain command of it. At times, learning the language of anatomy will feel like memorization, but the 
best way to learn a language is to use it. Our conversations in the classroom, in lab, and outside of class will 
help you in this regard. Most importantly, I want this course to be an opportunity for you to grow as 
scientists. You will collect data in laboratory section and synthesize these data in lab practicals. You will read, 
think critically about, and discuss primary literature. You will give a presentation and co-author a review 
paper. These are the tools, more than your ability to memorize details, that will be of greatest value should 
you continue in your career in science. 
 
*If changes need to be made to the following lecture schedule, those changes will be 
announced in class and on Blackboard. 
 
DATE  LECTURE TOPIC TEXT CHAPTER(S) 
Sep. 3 Phylogenetic and anatomical concepts Chapter 1 

Sep. 5 Vertebrate origins - basal chordates Chapter 2 

Sep. 7 Vertebrate phylogeny - jawless vertebrates Chapter 3 

-  

Sep. 10 Vertebrate phylogeny - jawless vertebrates (cont.) Chapter 3 

Sep. 12 Vertebrate phylogeny - jawed vertebrates Chapter 3 

Sep. 14 Vertebrate morphology (size, shape, biomechanics) Chapter 4 

- 

Sep. 17 Embryology - part I Chapter 5 

Sep. 19 Embryology - part 2 Chapter 5 

Sep. 21 Student presentation/discussion - Week 1  
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- 

Sep. 24 Integument and integumentary structures Chapter 6 

Sep. 26 Cranial skeleton - part I Chapter 7 

Sep. 28 EXAM 1 

- 

Oct. 1 Cranial skeleton - part II Chapter 7 

Oct. 3 Axial skeleton Chapter 8 

Oct. 5 Student presentation/discussion - Week 2  

- 

Oct. 8 Appendicular skeleton - part I Chapter 9 

Oct. 10 Appendicular skeleton - part II Chapter 9  

Oct. 12 Student presentation/discussion - Week 3  

-   

Oct. 15-19 October holiday 

- 

Oct. 22 Muscular system - part I Chapter 10 

Oct. 24 Muscular system - part II Chapter 10 

Oct. 26 Student presentation/discussion - Week 4   

- 

Oct. 29 Nervous System - part I Chapter 16 

Oct. 31 Nervous System - part II Chapter 16 

Nov. 2 Student presentation/discussion - Week 5  

- 

Nov. 5 Sensory Organs – part I Chapter 17 

Nov. 7 EXAM 2  

Nov. 9 Sensory Organs – part II Chapter 17 

-  

Nov. 12 Circulatory System - part I Chapter 12 

Nov. 14 Circulatory System - part II Chapter 12 

Nov. 16 Student presentation/discussion - Week 6  

-  

Nov. 19 Respiratory System - part I Chapter 11 

Nov. 21 Respiratory System - part II Chapter 11 

Nov. 23 Thanksgiving holiday  

- 

Nov. 26 Digestive System - part I Chapter 13 

Nov. 28 Digestive System – part II  

Nov. 30 Student presentation/discussion - Week 7  

- 

Dec. 3 Urogenital system Chapter 14 
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Dec. 5 Endocrine system Chapter 15 

Dec. 7 Student presentation/discussion - Week 8  

- 

Dec. 10 Concluding remarks 

 EXAM 3 during scheduled final exam 

 

LABORATORY EXERCISES 

Sep. 3, 6 Introduction: vertebrate origins (Urochordata, Cephalochordata) 

Sep. 10, 13 Stem Gnathostomata: lamprey dissection  

Sep. 17, 20 Skeletal system: the head skeleton 

Sep. 24, 27 Skeletal system: postcranial skeleton 

Oct. 1, 4  Field trip to ANSP  

Oct. 8, 11 Lab practical #1; Muscular system: mudpuppy dissection 

Oct. 15, 18 October holiday 

Oct. 22, 25 Muscular system: begin dogfish dissection  

Oct. 29, Nov. 1 Muscular system: begin cat dissection  

Nov 5, 8 Muscular system: finish cat dissection 

Nov. 12, 15 Lab practical #2; Nervous system: dogfish 

Nov. 19, 29 Nervous system (sheep brain dissection) and sense organs (shark’s eye, cow’s eye dissection) 

Nov. 26, Dec. 6 Circulatory system: dogfish, cat 

Dec. 3, 11 Digestive, respiratory, urogenital systems: dogfish, cat 

 Lab practical #3 during scheduled final exam 

 
Comments about lecture: 
1) Bringing the textbook to lectures may help with your visual appreciation of the presented material.  
2) You do not need to read the textbook cover to cover. It is best used as a reference to help you more 
deeply explore lecture material.  
3) Attendance in lecture periods is strongly encouraged. Material presented in lecture is more up-to-date than 
that in the textbook, so reliance on textbook alone will not leave you with a satisfactory understanding of the 
course material.  
 
Comments about laboratory:  
1) You must bring the laboratory manual to lab every week. 
2) You and your partner will be assigned a set of tools for which you will be responsible all semester. It is very 
important that you maintain clean tools. 
2) You will be given the combination to the key lockbox for Martin 204 (the lab classroom) so you will have 
the option of working on laboratory exercises outside of scheduled lab time. This is only to be used to 
supplement the laboratory period. Your attendance during your laboratory period is required.   
3) There is no eating or drinking in the lab classroom. You may not wear sandals, nor should you wear your 
nicest clothes on lab days. 
4) Your dissections will take weeks to complete and so it will be necessary to leave open specimens in the lab 
classroom. All specimens must be bagged and labeled at the end of each period. They are to be stored in the 
labeled storage bins. 
5) Hazardous materials must be properly disposed. Sharps in the sharp box, chemicals and biological fluids in 
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the biohazard container, animal material sealed in plastic bags before being placed in the biohazard container. 
This is very important. Biological waste must never be placed in an ordinary trash container. 
6) You are encouraged to keep a lab notebook. This can be a place where you keep notes, sketches, and 
other tools that will help you review and retain the anatomy to which you will be exposed. Colored pencils 
are useful for the color coding of sketches. Dissections are irreversible so best to always be taking notes as 
you proceed. You will be allowed to use your lab notebook, but not your laboratory manual, during lab 
practical exams. As a result, it is in your best interest to develop this notebook into a useful reference. 
7) Lab practicals will be specimen-based. You will move around the lab classroom to make identifications on, 
and answer questions about, physical lab specimens. The first two lab practicals will take place during lab 
session and will occupy the first hour of the session. Following each of these practicals, we will conduct lab as 
scheduled. The third lab practical will take place during our final exam session. One half of the final exam will 
be the third lecture exam. The other half will be the third practical. 
 
Comments about student presentations/discussions: 
1) These are envisioned as two-week projects. Working in groups of three, you will select at least two 
primary research papers on subjects relevant to the topics covered in lecture. You will submit these to me for 
approval by the Wednesday of the week before your presentation (ten days prior to presentation). I will 
approve one of these or, on occasion, suggest another. I will distribute the chosen paper to the class by the 
Friday before the presentation.  
2) All students not presenting will read the paper and devise at least three questions or comments, of specific 
relevance to the paper, that will stimulate discussion. These are to be submitted to me on the day of the 
discussion. 
3) The group of three students will present an oral critique of the paper (15-20 minutes) that will provide the 
basis for discussion to be led by the presenting students. The presentation may make use of Powerpoint and 
all students in the group must participate in the presentation.  
4) The discussion that will follow the presentation will be conducted in four groups. The presenting students 
will each lead a group discussion. I, too, will lead a discussion. All students are expected to contribute to 
discussion. At ten minutes to the end of class, we will reconvene as a class so that group leaders can share the 
ideas discussed in each group. 
5) The presenters will also submit a single, co-authored written critique of the research paper that 
summarizes the goals of the paper, looks critically at the methodology, and addresses whether the research 
results are appropriate given the data. This should be approximately 1000 words and are to be submitted to 
me by the Friday following your presentation. 
6) When choosing a paper, choose one that is relatively recent (1990 or more recent), short, and digestible. 
Science and Nature articles are a good model of appropriate length and readability.  
 
Grading: 
Lecture exam 1   15% 
Lecture exam 2   15% 
Lecture exam 3   15% 
Presentation   10% 
Participation in discussion (submitted discussion questions/comments) 5% 
Laboratory practical 1  10% 
Laboratory practical 2  10% 
Laboratory practical 3  10% 
Written critique   10% 
 


