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SYLLABUS AND CALENDAR 
BIOSC 1200 VERTEBRATE MORPHOLOGY, FALL 2019 

 
 A study of the gross anatomy, histology, development, and 
evolution of the vertebrates.  Topics include vertebrate origins, 
evolutionary history, and phylogeny; basic histology; early 
embryology; integument; skeletal system; muscular system; sense 
organs; nervous system; endocrine system;  body cavity and 
mesenteries; digestive system; respiratory system; circulatory 
system; excretory system; reproductive system.  Body system 
development, histology, and functional anatomy are examined, 
emphasizing an evolutionary comparative context. The purpose of 
the course is to provide an understanding of the evolution and 
functional anatomy of the vertebrate body plan, and a background 
for further studies in embryology, physiology, systematics, human 
anatomy, and physiology. 

 
Learning Outcomes: By the end of this semester, you will be able to: 
 

1. Identify and compare features of the major body systems in a range of vertebrate taxa, including (but by no 
means limited to) the following examples: 
a. Trace the path of blood through the circulatory system, and compare the anamniote, diapsid, and 

synapsid heart. 
b. Identify elements of the postcranial skeleton and the major muscle insertions, origins, and homologies. 
c. Identify foramina of the mammalian head skeleton and which vessels and nerves they transmit. 
d. Identify the elements of the chondrocranium, splanchnocranium, and dermatocranium. 
e. Compare the structure and function of the urogenital systems in anamniotes and amniotes. 

2. Name the major groups of vertebrates and list some synapomorphies of each group.  
3. Compare and contrast adaptations the various vertebrate groups display (see item 1 for examples), and 

explain how these relate to major events in Earth history, habitat conditions, and phylogenetic constraints.  
4. Explain the concept of homology, and how homologous traits underpin phylogenetic systematics. 
5. Provide evidence from comparative anatomy for evolution as the mechanism for observed biodiversity. 

 
 
Assessments:  
 
Quizzes: There are six take-home quizzes. These must be submitted at 12:00 PM on the day they are due. No late work 
will be accepted. Each quiz is 20 questions on the topics studied in the most recent lectures & reading assignments. 
Questions types may include diagram labeling, matching, true/false, fill in the blank, and multiple-choice. At the end of 
semester, your lowest 1 quiz grade will be dropped. Quizzes comprise 15% of your total grade. You may use your course 
notes, however, quizzes should be completed independently. Collaboration is not only dishonest; it takes away from the 
value of these quizzes as practice for the exams.  

Schedule 
and 
Location 

Monday/Wednesday/Friday  
12:00 – 12:50 PM 
Langley Hall A221 

Textbook Vertebrate Life 
Christine Janis and Harvey Pough 
10th Edition (earlier editions are ok) 

Instructor Dr. Abagael West 
abw39@pitt.edu 
(412) 624-4269 
Langley Hall A352 
Office hours: W 1:00-2:00 PM, F 
3:00-4:00 PM 
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Midterms: There are two midterms. Each midterm is worth 50 points and may consist of diagram labeling, matching, 
true/false, fill in the blank, and/or multiple-choice questions. Midterms last a whole class period (50 minutes). You may 
not skip or reschedule a midterm. Plan ahead so that you can attend class on midterm days. Midterms are not cumulative: 
midterm 1 is on material from lectures 1-13 and the reading assignments for those lectures; midterm 2 is on lectures 14-
26 and the reading assignments for those lectures. Midterms comprise 30% of your total grade.  
 
Final Exam: The final is 75 questions of the same style as midterms and quizzes, worth 1 point each, plus 5 short answer 
questions worth 5 points each, to total 100 points. It lasts a full exam period (1 hour 50 minutes). The final is cumulative, 
meaning it covers all material from the entire course. It comprises 50% of your total grade. For the date, time, and 
location of the final, check the university exam schedule when it is published later in semester.  
 
Reading Journal: Throughout semester you will read Your Inner Fish outside of class, and write short, guided journal 
entries about its content. This book is a classic overview of the field of vertebrate morphology and evolution, written for 
a general audience. This assignment is graded based on effort, correctness, and evidence of having done the reading. 
Each journal entry is worth 5 points, and all seven together make up 5% of your total grade.  
 
Participation: Every lecture contains one or more active learning questions, to be answered using TopHat. This 
functions as a way of taking attendance and encouraging participation during lecture. Participation questions are graded 
on completion rather than correctness and make up 5% of your total grade. 
 
Extra Credit: Up to 10% of extra credit may be offered to the entire class at any point in semester at the instructor’s sole 
discretion. No extra credit will be given on an individual basis.  
 
Points  
Item Point total % of course grade 

Lecture Participation 35 lectures 5% (0.14% per lecture) 
Reading Journal 7 journal entries * 5 points = 35 5% (0.14% per point) 
Quizzes 5 quizzes * 20 points = 100  15% (0.15% per point) 
Midterms 2 midterms * 50 points = 100  30% (0.3% per point) 
Final Exam 100 45% (0.45% per point) 
Total 335 100% 
 
Letter Grade Distribution (%) 
A+ A A- B+ B B- C+ C C- D+ D D- 
97-100 93-96 90-92 87-89 83-86 80-82 77-79 73-76 70-72 67-69 63-66 60-62 
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Course Policies:  
1. Assessment: Student success will be evaluated based on participation in class and independent written and exam 

work. 
2. Assignments: Suggested reading should be completed before class. Book sections and chapters may occasionally 

be supplemented by additional sources such as journal articles or other books; in this case pdfs or photocopies 
will be provided. Quizzes are completed on CourseWeb and should be the student’s independent work.  

3. Late Work/Make-Ups: All late or missing work will receive a zero. There will be no extensions and no make-ups, 
except in the case of serious medical or family emergency. Exams will not be rescheduled. If you miss an exam, 
you will get a zero. If you are late to an exam, you will have to complete it in the remaining regular time.  

4. Electronics: If possible, you are encouraged to take notes by hand: either on paper or on a tablet. Drawing 
anatomical diagrams is important, and research supports better retention in students who take lecture notes 
without a laptop screen in front of them.  

5. Academic Integrity: Cheating/plagiarism will not be tolerated. Students suspected of violating the University of 
Pittsburgh Policy on Academic Integrity, from the February 1974 Senate Committee on Tenure and Academic 
Freedom reported to the Senate Council, will be required to participate in the outlined procedural process as 
initiated by the instructor. A minimum sanction of a zero score for the assignment will be imposed. View the 
complete policy at www.cfo.pitt.edu/policies/policy/02/02-03-02.html. No form of cheating in the exam, copying 
on any assignment, or collaboration on the modeling project, will be tolerated. Repeated cheating will result in 
an F grade for the course. Please read the Academic Integrity Code in the University guidelines on academic 
integrity. 

6. Recording: To ensure the free and open discussion of ideas, students may not record, in any medium, classroom 
lectures, discussion and /or activities without the advance written permission of the instructor, and any such 
recording properly approved in advance should be used solely for the student’s own private use. 

7. Disability: If you have a disability for which you are or may be requesting an accommodation, you are 
encouraged to contact both your instructor and the Office of Disability Resources and Services, 140 William Pitt 
Union, 412-648-7890/412-624-3346 (Fax), as early as possible in the term. Disability Resources and Services will 
verify your disability and determine reasonable accommodations for this course.  For more information, visit 
www.studentaffairs.pitt.edu/drsabout.  

8. E-Mail Communication: Each student is issued a University e-mail address (username@pitt.edu) upon 
admittance. This e-mail address may be used by the University for official communication with students. 
Students are expected to read e-mail sent to this account on a regular basis. Failure to read and react to 
University communications in a timely manner does not absolve the student from knowing and complying with 
the content of the communications. The University provides an e-mail forwarding service that allows students to 
read their e-mail via other service providers (e.g., Gmail, Hotmail, Yahoo). Students that choose to forward their 
e-mail from their pitt.edu address to another address do so at their own risk. If e-mail is lost as a result of 
forwarding, it does not absolve the student from responding to official communications sent to their University 
e-mail address. To forward e-mail sent to your University account, go to http://accounts.pitt.edu, log into your 
account, click on Edit Forwarding Addresses, and follow the instructions on the page. Be sure to log out of your 
account when you have finished. (For the full E-mail Communication Policy, go to 
www.bc.pitt.edu/policies/policy/09/09-10-01.html). 

 
 



Course Calendar: BIOSC 1200 Fall 2019 
** Topics and dates subject to change at instructor’s sole discretion ** 

 
Chapters, section headings, and (page numbers) are from Pough & Janis 10th 
Edition; some sections are reassigned on repeated days, in which cases you 
should quickly re-read them to remind yourself of their content. Handouts are 
pdfs that will be posted on CourseWeb. Reading must be completed before 
coming to class; I will never assign more reading than can be reasonably 
completed in an hour. 

• Assignments must be submitted by 12:00 PM (at the beginning of 
class) on the day they are listed as DUE, i.e. NOT the following day.  

 
• NO late work will be accepted for any reason; Midterms and Final may 

NOT be rescheduled for any reason. 

 

Date   Reading before class (page # 
in parentheses) 

Due at start 
of class Class Topic Specific Subjects 

26-
Aug M 1.2-1.3 (5-9), 2.2 (20-23)  Lecture 1: 

Chordata 
Chordata and the vertebrate body plan. Review of phylogenetics. Chordate 
synapomorphies. 

28-
Aug W 1.1 (1-5), 2.1 (19-20), 2.3 (23-

24), Table 2.1 (24), 3.2 (46-50)  Lecture 2: 
Vertebrata Overview of vertebrate diversity and evolutionary relationships. 

30-
Aug F 2.4 (p. 24-29), Embryo Handout  Lecture 3: 

Embryology 
Embryology: cleavage patterns, yolk types, gastrulation, nerulation & neural 
crest, sensory placodes. Ectoderm, mesoderm, and endoderm.  

2-
Sep M No Class: Labor Day.    

4-
Sep W 

2.5-2.6 (29-36), 6.1: Distinctive 
characters of chondrichthyans 
(96-98), 8.1: Scales (124) 

Phylogeny & 
embryology 
quiz Due 

Lecture 4: 
Development, 
Integument 

Major tissue types: epithelium, connective tissue, types of bone. Organogenesis. 
Histogenesis and types of integument. Scales in the fish fossil record.  

6-
Sep F 2.5 (29-32), 8.1 (121-124), 12.1 

(211-219) 
IF Journal 1 
Due 

Lecture 5: 
Skeleton 

Layout & homologies of the vertebrate skeleton. Types of bone & their 
developmental origins. Cartilage. Types of articulation.  

9-
Sep M Table 2.1 (24), 2.5 (29-32), 3.2-

3.4 (46-52)  

Lecture 6: 
Cranial Skeleton, 
Jawless 
Vertebrates 

Cranial skeleton and its origins in jawless vertebrates; chondrocranium, 
splanchnocranium, and dermatocranium. Splanchnocranium and the branchial 
arches.  

11-
Sep W 

2.4: Development of the 
pharyngeal region (25-26), Table 
2.2 (26), 3.4-3.7 (51-61), 4.1: 
Obtaining oxygen from water 
(65-66), Figure 6.1 (96) 

 Lecture 7: 
Gnathostomata 

Splanchnocranium and the branchial arches. Gills and filter feeding, 
muscularized pharynx, origin of jaws. Gnathostome synapomorphies.  

13-
Sep F 

2.4: Neural crest (29), 2.4: 
Epidermal placodes (29), Table 
2.3, 7.1-7.2 (103-112) 

 Lecture 8: 
Chondrocranium 

Chondrocranium in sharks. Sensory capsules, tripartite brain, the prechordal 
cranium. Development of the sensory placodes. Jaw articulations and feeding in 
Chondrichthyes. 

16-
Sep M  8.1-8.2 (121-128), 19.3-19.4 

(346-349)  Lecture 9: 
Feeding In Water 

Feeding adaptations and strategies of fishes and aquatic tetrapods. Suction 
feeding, ambush predators, filter feeding in vertebrates compared to filter 
feeding in non-vertebrates. Convergence as a concept: which face is the best 
shape to catch a fish? (Ichthyosaurs, mosasaurs, crocodylians, Spinosaurus, 
etc) 



18-
Sep W 10.1, 10.2 

2.4, 2.5, 3.1, 3.3 

Head 
skeleton 
quiz Due 

Lecture 10: 
Dermatocranium, 
Teeth  

Dermal bone in vertebrates. Fossil armored jawless fishes, shark scales, 
tetrapod armor. The evolution and development of teeth.  

20-
Sep F 19.7, 24.4 

2.5, 12.1 
IF Journal 2 
Due 

Lecture 11: 
Muscles I 

Types of muscle in vertebrates. Muscle cells and their functions. Functional 
morphology of muscles. Evolution of body size; allometry. Reconstructing fossil 
species: how big is a dinosaur? 

23-
Sep M 14.2  

24.4, 9.2, 9.6, 10.2, 12.1  Lecture 12: 
Muscles II 

Muscles of the appendicular skeleton in fish and tetrapods; homology & 
functions. Axial & appendicular muscles and locomotion. Swimming 
biomechanics in different groups of vertebrate & different habitats. 

25-
Sep W 5.1, 5.4, 5.5, 8.3, 9.7 

10.1, 10.2 
2 review 
questions  

Lecture 13: 
Tetrapoda 
Origins 

Reasons to get out of the water during the Devonian period. Modern fish that 
breathe air; the internal nostril. Sarcopterygians in the fossil record. Postcranial 
adaptations to walking on land.  

27-
Sep F  Muscle Quiz 

Due 
Review For 
Midterm 1 Your review questions will be used to generate a review lecture. 

30-
Sep M   Midterm 1 Lectures 1-13, Chapters 1-10, 12, 14, 19, 24 

2-
Oct W 10.3, 11.1 

10.1, 10.2, 12.1  
Lecture 14: 
Tetrapoda 
Feeding  

Tetrapod skull elements and evolution. Tetrapod feeding strategies and relation 
to skull morphology. Types of tooth implantation. Synapomorphies and review of 
major groups.  

4-
Oct F 11.2, 11.3, 11.4, 11.5 IF Journal 3 

Due 
Lecture 15: 
Amphibians 

Amphibian life cycles and reproduction. Amphibian ventilation and cranial 
morphology. Osmoregulation and amphibian skin histology. 

7-
Oct M 12.3, 12.6, 12.7, 14.6, 22.1 

24.4  
Lecture 16: 
Amniotes Are 
Waterproof 

Terrestrial adaptations. Excretory and osmoregulatory systems. Integument: 
scales, skin, fur, feathers. Squamate, mammal, and amphibian skin histology.  

9-
Oct W 10.4, 17.8, 19.2, 19.10, 25.4 

10.2, 14.6  
Lecture 17: 
Amniota 
Reproduction 

Synapomorphies of Amniota, diversity of amniotes. Urogenital morphology. The 
amniotic egg and placenta. Dinosaur eggs and fossil eggshell.  

11-
Oct F 17.4, 17.5, 25.2, 25.5 

24.4  Lecture 18: 
Feeding On Land 

Diapsida, Synapsida, Anapsida. Cranial musculature and feeding adaptations in 
amniotes. Tooth morphology and diet in the fossil record. Digesting plants. 
Diphyodonty and dietary specialization. Dental formulae. 

14-
Oct M 12.4, 14.4,  

2.6, 3.4, 12.3, 14.1  
Lecture 19: 
Circulatory 
System 

The vertebrate heart and circulatory system. Heart morphology in diapsids and 
synapsids; three- and four-chambered hearts. Respiration in diapsids and 
synapsids.  

16-
Oct W 14.3, 24.3 

14.1, 14.2, 12.3 
Amniote 
quiz Due 

Lecture 20: 
Respiratory 
System 

Respiratory system, thoracic muscles, and lung ventilation mechanics in 
synapsids and diapsids. Breathing and locomotion. 

18-
Oct F 19.1, 19.2, 19.5, 19.6 IF Journal 4 

Due 
Lecture 21: 
Fossil Diapsida 

The Permian period and the PT extinction. Triassic vertebrates and adaptive 
radiation/experimentation. Pterosaurs and other flying diapsids. 

21-
Oct M 19.7, 19.10, 21.1, 22.2 

22.1  Lecture 34: Birds  What is a bird? Dinosaurs and the evolution of flight. Synapomorphies and the 
concept of constraint.  

23-
Oct W 12.5, Nerves Handout 

2.5, 2.6, 24.4  Lecture 22: 
Peripheral 

Nerves and nervous tissues. The peripheral nervous system. Types of neuron. 
Neurotransmitters and signals. Efferent vs. afferent nerves; somatic, autonomic, 



Nervous System and enteric systems.  

25-
Oct F Cranial Nerves Handout   

Lecture 23: 
Cranial Nerves, 
Central Nervous 
System 

The vertebrate brain and spinal cord. Morphology and functions of the brain. The 
cranial nerves in mammals, sharks, and lamprey.  

28-
Oct M 14.7, 22.5, Brain Handout  Lecture 24: 

Brains  
Mammal brain; endocasts in the fossil record. Comparing vertebrate brains. Bird 
brains and flight. 

30-
Oct W 4.2, 7.2, 22.5, 22.6 

2.6, 12.5, 24.4, 25.2  Lecture 25: 
Senses  

Interesting sensory systems that are hard for humans to imagine: Ampullae of 
Lorenzini, lateral line, weakly electric fishes, vestibular and endolymphatic 
components of life in 3 dimensional media. Why are most mammals boring 
colors? 

1-
Nov F Ear Handout 

IF Journal 5 
Due  
2 review 
questions 

Lecture 26: Ears  Shark ear, amphibian ear, lizard ear, mammal ear. Vestibular systems and 
functional morphology. Auditory morphologies and behaviors.  

4-
Nov M  

Nervous 
system quiz 
Due 

Review For 
Midterm 2  Your review questions will be used to generate a review lecture. 

6-
Nov W   Midterm 2 Lectures 14-26, Chapters --  

8-
Nov F 25.1 

1.2  
Lecture 27: 
Mammalia 
Phylogeny 

Synapomorphies and major groups of mammals. Placentalia, Metatheria, 
Monotremata. Phylogenetics using morphological data and genomic data, 
revisiting the idea of convergence.  

11-
Nov M Mammal Skull Handout 

24.3, 24.4, 25.5  
Lecture 28: 
Mammalia Skulls 
I 

The mammal head skeleton, elements and openings. Evolution of the 
mammalian jaw joint, functional morphology of jaws in feeding on various 
substrates.  

13-
Nov W Mammal Skull Handout  

Lecture 29: 
Mammalia Skulls 
II 

Cranial nerves and vessels, and their openings in the skull. How this varies 
between different groups and why we care about that.  

15-
Nov F 24.5 

24.3, Ear Handout 
IF Journal 6 
Due 

Lecture 30: 
Mammalia Ears 

The origin of the mammalian ear ossicles. Fossil and developmental evidence. 
Connections to functional morphology and habitat. The concept of transitional 
morphologies or “transitional” species. 

18-
Nov M 25.6, 25.7  

Lecture 31: 
Mammalia 
Locomotion 

Morphology involved in fossorial, arboreal, cursorial, and semiaquatic modes of 
life. Catching prey with claws instead of teeth – examples from Felidae. Bats and 
terrestrial bats.  

20-
Nov W 26.1, 26.2, 26.3, 26.5, 26.7 Mammal 

quiz Due 
Lecture 32: 
Human Evolution 

Walk on two legs. Big brains. Thumbs. Physical anthropology as an evolutionary 
biology subject. Human evolution.  

22-
Nov F   

Lecture 33: 
Studying 
Anatomy 

History of gross anatomy. Human morphology in medicine. 

25–
29 No Class: Thanksgiving Break.    



Nov 

2-
Dec M  5 review 

questions 

Lecture 35: 
Comparative 
Morphology In 
2019 

Comparative phylogenetic methods, CT-scanning and digital models 

4-
Dec W   Topics From 

Lectures 1-17 Your review questions will be used to generate a review lecture. 

6-
Dec F  IF Journal 7 

Due 
Topics From 
Lectures 18-35 Your review questions will be used to generate a review lecture. 

TBA    Final Exam ALL TOPICS 
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