Syllabus

Comparative Vertebrate Anatomy BSC 310

Department of Biological Sciences
Marshall University

Spring 2014
Professor: F. Robin O’Keefe

okeefef@marshall.edu

Office Phone: 304 676-2427

Office Hours: TR 2:15-4:00, or by appointment.

Lecture: Tuesday and Thursday, 1-2:15, S374

Laboratory: Tuesday and Thursday, 10-11:50. BSC 130. FIRST TWO WEEKS: S269

Books Required:

--Liem, K. F., Bemis, W. E., Walker, W. F., and Grande, L. Functional Anatomy of the Vertebrates.

--de Iuliis, G., and Pulera, D. The Dissection of Vertebrates

Materials: You will need to construct a lab notebook for this course. I generally suggest a three-ring binder for this, as you will have to include pages from several sources. Also, unlined paper for drawing is required, as are colored pencils. 
Course Overview & Objectives: This course is designed to give an overview of the anatomy and evolutionary history of the Vertebrata, the animals having backbones. The course consists of both lecture and laboratory sessions, and the laboratory sessions are critical to successful completion of the course. One cannot learn anatomy without experiencing it, and we will discover our subject through the dissection of real vertebrate specimens: primarily the shark, cat, and salamander, but also prepared slides of basal chordates and chick embryology. Lastly, we will utilize an extensive osteological collection in our study of comparative cranial anatomy. 


The great diversity of vertebrate life—both in number of species and in morphological variation—poses a challenge to both the teacher and student of comparative vertebrate anatomy. We will navigate this diversity using three overarching themes: 


PHYLOGENY   
 ONTOGENY  
  FUNCTION.


Ideally, at the conclusion of this course you will have concrete knowledge of the fundamental structural principles of the vertebrate body; be able to describe and generalize the various body systems common to all vertebrates, their structure, function, continuity, and diversity over evolutionary time; conceptualize the scope of vertebrate history and integrate the themes that rationalize this history; and hopefully gain an appreciation and a sense of wonder inspired by the complexity and diversity of vertebrate life.

Course Requirements:
--Attendance at all lectures is expected.

--Grades are based on performance of midterm and final exams in both lecture and laboratory settings; see Exams, below.

--Almost 25% of the course grade (200 of 900 points) will derive from your lab notebook. Assignments for each day's lab will vary according the goal of each laboratory session, and will be described at the beginning of each laboratory session.

--Attendance at all labs is mandatory, and attendance will be taken. See Attendance Policy, below.

--Students are expected to follow all laboratory health, safety, and disposal rules at all times.

--Students are expected to abide by the code of conduct established by the Joan C. Edwards School of Medicine for use of the lab (see below). The lab is a shared space, and we must be considerate of the needs of the other students using it.

Schedule of Lecture Topics, Lab Topics, and Required Readings

	Date
	
	Lecture Topic
	Lecture

Reading
	Lab Topic
	Lab Reading

	1/14
	Tuesday
	The Forest, and the Trees
	Chapter 1
	Introduction; Cladistic Methodology S269
	Iuliis & Pulera, Intro and Ch. 1

	1/16
	Thursday
	Vertebrate Beginnings: Historical
	Chapter 2 & 3
	Branchiostoma; PRINT OUT POWERPOINT

RM S269
	Iuliis & Pulera Ch. 2

	1/21
	Tuesday
	Vertebrate Beginnings: Embryological
	Chapter 4
	Chick Development 1 PRINT OUT POWERPOINT

 RM S269 
	

	1/23
	Thursday
	Body Plan 1
	Chapter 5
	Chick Development 2 RM S269
	

	1/28
	Tuesday
	Body Plan2
	
	Lamprey; Shark external; Shark skeleton demo.
	Iuliis & Pulera 31-38

	1/30
	Thursday
	Vertebrate Overview
	Chapter 8
	Shark

Musculature
	Iuliis & Pulera 39-44

	2/4
	Tuesday
	Axial Skeleton
	Chapter 9
	Finish Shark: Necturus 
	Iuliis & Pulera 96-108

	2/6
	Thursday
	Fin to Limb
	Chapter 11
	Finish Necturus
	Iuliis & Pulera 164-175

	2/11
	Tuesday
	Appendicular Skeleton: Diversity
	Chapter 10
	Cat Skeleton (Appendicular Functional Morphology)
	Iuliis & Pulera 164-175

	2/13
	Thursday
	Muscle Diversity 1
	
	Cat Musculature
	Iuliis & Pulera 176-204

	2/18
	Tuesday
	Muscle Diversity 2
	
	Cat Musculature
	

	2/20
	Thursday
	MIDTERM 1
	Chapter 16
	Shark Guts
	Iuliis & Pulera 45-50

	2/25
	Tuesday
	Digestive system
	Chapter 17
	Necturus Guts; begin Cat Guts
	Iuliis & Pulera 109-113

	2/27
	Thursday
	Respiratory System 1
	Chapter 18
	Cat Guts
	Iuliis & Pulera 104-220

	3/4
	Tuesday
	Respiratory system 2
	
	MIDTERM
	

	3/6
	Thursday
	Circulatory system 1
	Chapter 19
	Shark circulation
	Iuliis & Pulera 50-59

	3/11
	Tuesday
	Circulatory system 2
	
	Cat Circulation
	Iuliis & Pulera 27-31

	3/13
	Thursday
	Skull: construction and arches
	Chapter 7
	Sheep Heart
	Iuliis & Pulera 220-238

	3/25
	Tuesday
	Skull: Evolution
	
	Necturus, Cat Skull and Musculature
	Iuliis & Pulera 147-57, 131-139

	3/27
	Thursday
	MIDTERM 2
	
	Cat Head Bissection
	Iuliis & Pulera 204-207

	4/1
	Tuesday
	Mammal Diversity
	
	Mammalian Skull Diversity
	Iuliis & Pulera 157-164

	4/3
	Thursday
	Diapsid Diversity
	
	Mammalian, Reptilian Skull Diversity
	Iuliis & Pulera 253-285

	4/8
	Tuesday
	Nervous System

Overview
	Chapter 13
	Reptilian Skull Diversity
	Iuliis & Pulera
253-285

	4/10
	Thursday
	Spinal Nerves
	
	Shark Cranial nerves
	Iuliis & Pulera 63-77

	4/15
	Tuesday
	Cranial Nerves
	Chapter 12, 14
	Shark Brain & Cranial Nerves; Sheep Brains
	Iuliis & Pulera 244-252

	4/17
	Thursday
	Reproduction & Urinary 1
	Chapter 20
	Sheep Brains; Shark & Necturus Urogenital
	Iuliis & Pulera 59-63, 113-117

	4/22
	Tuesday
	Reproduction & Urinary 2
	Chapter 21
	Cat Urogenital
	Iuliis & Pulera 239-244

	4/24
	Thursday
	Human Evolution: Smart is Sexy
	
	Primates,

Australopithicus, Homo
	

	4/29
	Tuesday
	Humans in Ecological Context
	
	Lab Review
	

	5/1

	Thursday
	Lecture Review
	
	LAB FINAL
	

	5/6
	Tuesday
	FINAL 12:45-2:45 PM
	
	
	


Attendance Policy: YOU ARE EXPECTED TO ATTEND ALL SCHEDULED LECTURES AND LABORATORY SESSIONS. Lectures are designed to explain difficult material, indicate relative importance of specific topics, answer questions, and give guidance and direction in your study. If you are not present it will be much more difficult for you. If you miss a class session, it is YOUR responsibility to obtain all assignments and materials. Laboratory attendance is mandatory. Unavoidable absences meeting the criteria of University Excused Absences will be excused; athletes or other students with activities that interfere with a scheduled laboratory are encouraged to contact the professor as early as possible in the semester so that arrangements can be made. Our access to the laboratory facility is limited, so it is important that everyone utilize their time wisely. Students who leave lab early will loose attendance points. Students with unexcused lab absences will receive a 0 for that day's laboratory notebook assignment, whether the content is made up or not. Lab attendance will also count for 10% of your course grade.
Laboratory Notebook: Your notebook is a vital part of this course, and of your grade. This book should include a list of the key terms for the lab in questions, and labeled, color drawings of the anatomy we observe during the dissection or other activity that day. DO NOT copy these out of the dissector. I want you to draw what you see. I know what the dissector images look like and I will know if you are faking it. This is a critical, active-learning process. We will not always have time for you to draw everything, but you should have something for every lab. I will make the minimum expectations clear at the beginning of each lab. Photos are a very good idea, but are not sufficient. More is better in the lab notebook; don't waste that time at the end of lab. Drawing will help you learn. Photos will help you get your drawings done.
Exams: There are 5 exams: two lecture midterms and one laboratory midterm, and a laboratory final and lecure final. Each will be graded out of 100 points. You will also receive a grade for your lab notebook,  200 points. Therefore:

3(100) lecture exams + 2(100) lab exams + 200 lab notebook + 100 lab attendance = 800 course points
Grading: Letter grades will not be assigned until the end of the semester and then are determined on the percent of total possible points achieved by the following scale:

100-90% = A; 89-80% = B; 79-70% = C; etc.

The professor reserves the right to lower the thresholds for different letter grades if he deems this necessary.
Extra Credit: There is no extra credit in this course.

Make-Up Exams: Make-up exams are NOT given except in very special circumstances. Make-ups will be oral and/or essay, at the discretion of the instructor.

Policy for Students with Disabilities: Marshall University is committed to equal opportunity in education for all students, including those with physical, learning, and psychological disabilities. University policy states that it is the responsibility of students with disabilities to contact the Office of Disabled Student Services (DSS) in Prichard Hall 117, Phone 304 696 2271, to provide documentation of their disability. Following this, the DSS Coordinator will send a letter to each of the student's instructors outlining the academic accommodation he/she will need to ensure equality in classroom experiences, outside of assignment, testing, and grading. The instructor and student will meet to discuss how the accommodation(s) requested will be provided. For more information, please visit http://www.marshall.edu/disabled or contact the Disabled Student Services Office at Prichard Hall 11, phone 304 696 2271.

Academic Honesty: Academic misconduct will not be tolerated. You are responsible for knowing the University's policies on academic honesty, which can be found in the student handbook or on the web at this location: http://www.marshall.edu/muonline/Academic_Dishonesty_Policy.pdf. All graded work should be performed independently (i.e. lab notebooks, exams). Exceptions to independent work will only be allowed in cases where you are expressly instructed to work in groups. Duplication of work will not be tolerated, particularly in lab notebooks. Violation of the university's policy on academic dishonestly will result in a failing grade.



Use of BBSC Laboratory 130 (Snorkel Room)

The School of Medicine and the College of Science have agreed to share Laboratory 130 in the spring semester. Biological materials used in this room may pose a chemical safety hazard due to preservatives used in their preparation. Additional ventilation via snorkel is provided in this laboratory to reduce the exposure to fixative fumes. Additionally, in the course of their medical education, medical students examine human tissues in this laboratory.  The use of human tissues in this room creates the potential for blood-borne pathogen exposure.  Because the tissues are preserved in fixatives, the risk from exposure to pathogens is likely to be minimal.  Nevertheless, the following precautions are to be strictly observed by ALL students using this room regardless of their school affiliation.

Rules for the Use of Laboratory 130

1. Access to the laboratory will be controlled by swipe card.  Only students enrolled in classes using this room will be permitted entry.  No visitors will be allowed without permission of the instructor.

2. Access to the laboratory will be restricted to scheduled class and study periods. 

3. Only authorized students, faculty and staff from the School of Medicine will be permitted in the laboratory when human tissues are being examined in the laboratory.

4. Photography of HUMAN anatomical specimens is strictly prohibited. This should not apply to CVA students.
5. Eating, drinking, smoking, applying cosmetics or lip balm, and handling contact lenses are prohibited in this laboratory.

6. Mouth pipetting is forbidden and mechanical pipetting devices must be used.

7. When handling biological materials, students should wear appropriate safety equipment as directed by their instructor.  This may include lab coats or aprons, disposable gloves and eye protection such as goggles.  Gloves must be removed before exiting the laboratory, using a computer or answering a cell phone.

8. Biological materials and gloves must be discarded only in designated waste containers.

9. Sharps (scalpels, dissection instruments, needles etc.) should be discarded in appropriate waste containers as directed by your instructor.

10. Students must wash their hands before leaving the room.

LABORATORY 1. 
Some Definitions:
Phylogeney = The evolutionary ancestry of an organism. Who's your daddynth.
Ontogeny = The development of an organism. The process of going from one cell to many adult cells.
Function = Physics. Physical laws apply to all objects, including animals. This places tight constraints on shape.
Cladistics
The phylogeny of vertebrates, and all organisms, is deduced using a clustering method called cladistics. Cladistics differs from a clustering method based on straight similarity by incorporating the idea of shared inheritance…

Define the following:

Taxon

Character

Outgroup

Ingroup

Symplesiomorphy

Synapomorphy

Autapomorphy

Map the transformation series in the matrix onto the trees below. Letters are taxa; series are characters.

[image: image1.emf]Series 1 Series 2 Series 3

OG 0 0 0

A 1 0 0

B 1 1 0

C 1 1 1

D 1 1 1
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Calculate the length for each tree.  Which one is the most parsimonious (top, middle, or bottom)?
Map the transformation series in the matrix onto the tree below:

[image: image5.emf]Series 1 Series 2 Series 3 Series 4 Series 5 Series 6 Series 7 Series 8 Series 9 Series 10

OG 0 0 0 0 0 0 0 0 0 0

A 1 1 1 1 1 0 0 1 1 0

B 1 0 1 1 1 0 0 1 1 0

C 1 0 1 0 0 0 0 1 1 0

D 1 0 1 0 0 0 0 0 1 0

E 1 1 0 0 1 0 0 0 1 1

F 1 1 0 0 1 0 0 0 1 1

G 1 0 1 0 0 0 1 0 1 0

H 1 0 1 0 1 1 1 0 1 0

I 1 0 1 0 1 1 1 1 1 0
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Calculate the length of each transformation series and then the total tree length.

