Biological Sciences 325

Lecture  MWF  9AM, Pancoe Auditorium

Animal Physiology

Discussion M 3PM, Tech MG28

Fall Quarter 2005 

Discussion M 4PM, Tech L160        

Prof. Robert Linsenmeier


Date

Topic

Reading

W 
9/21

1
Introduction and orientation, Animal phylogeny
Chapter 1


F
9/23

2
Phylogeny 

M
9/26

3
Adaptation

Chapter 2 to p. 56





Discussion Section: Graphing and data analysis with spreadsheets; Appendix E

W
9/28

4
Energy metabolism, Nutrition and Digestion
Chapter 5: 125-136; Chapter 6: 149-159

F 9/30

5
Nutrition and Digestion

Chapter 4; (G&S 602-628 or S chapter 21)

M
10/3

6
Allometric Relationships and Metabolism
 
Chapter 5: 137-145; Appendix G





HWK 1 DUE





Discussion Section: Graphing and data analysis with spreadsheets

W
10/5

7
Metabolism in Exercise 

Chapter 6: 159-170; Chapter 7

F 
10/7

8
Metabolism and Temperature    

Chapter 8, Chapter 9





M
10/10
9
Metabolism and Temperature





Discussion Section: Writing research papers

W
10/12 
10
Wrap up metabolism

F
10/14
11
Gas Transport

Chapter 20

                          HWK 2 DUE      



M
10/17
11
Breathing

Chapter 21





Discussion: Review

W
10/19
12
MIDTERM EXAM Lect 1-10


F
10/21
13
Blood gas transport

Chapter 22

M
10/24
14
Circulation 

Chapter 23: pp. 626-639





Discussion: Review of midterm

W 
10/26
15
Circulation


F 
10/28
16
Nervous system organization and clocks

Chapter 10: 263-279



             PAPER PROPOSAL DUE

M
10/31
17
Sensory systems

Chapter 13: 350-356; 368- ; TBA





Discussion: Writing research papers
W
11/2

18
Sensory systems




F
11/4

19
Homework discussion





HWK 3 DUE 

M
11/7

20
Navigation               

Chapter 16





Discussion: TBD

W
11/9

21
Musculoskeletal systems

Chapter 17: 473 -487


F
11/11
22
Musculoskeletal systems





HWK 4: PROPOSAL REVIEW DUE
                              


M
11/14
23
Musculoskeletal control

Chapter 18: 489 – 503





Discussion: TBD

W 11/16
24
Water, Salts, Excretion

Chapters 25, 26, 27;Chapter 3: 80-88 (G&S 






Chapter 19 or  S Chapter 19)

F
11/18
25 
Water, Salts, Excretion

M
11/21
26
Water, Salts, Excretion

 Chapter 28 and other material TBD

W
11/23
27
Wrap up





PAPERS DUE – extension to 11/28 available by request

Th
11/24

THANKSGIVING BREAK

M
11/28

READING WEEK.  There will be at least one review session during reading week

M
12/5

Final Exam  9 AM  Pancoe Aud     Lect 11-27 
Orientation:

Animal physiology is a fascinating branch of biological science, emphasizing both the aspects that are similar and those that are different among animals.  It allows an appreciation that humans as well as other animals are specialized for their environments.  This course will focus on animal adaptations to the problems they all face – obtaining energy, substrates, and oxygen, maintenance of temperature, detection of their environment, locomotion, circulation, and removal of wastes.  We will concentrate on vertebrates, but also discuss invertebrates.  Knowledge of some of the material in 210-2 (energy metabolism) and a lot of the material in 210-3 is assumed.  In particular, knowledge of membrane transport, cellular electrophysiology (potential changes and synaptic action), hormonal action, and second messengers will be assumed. Much of this is in the 325 text, and the rest is in the 210-3 text if you need to review.  We will spend relatively little time on the nervous system and endocrine system, which are covered well in other 300 level biology courses.

Course Goals:

The goals in terms of content are for students to have an appreciation of the systems under consideration, and what variations there are across animals dictated by their environments and other considerations such as body size and endothermy vs. ectothermy.

In addition, we will cover some core scientific competencies: 1) use of spreadsheets for graphing and data analysis, 2) understanding of certain types of quantitative analysis, 3) using the research literature to answer questions, and 4) writing a paper based on the literature.

Course Communications:

We will be using the Blackboard system, which will have files containing handouts and partial lecture notes, assignments, instructions, possibly extra materials and links, and other features of the course.  

Instructors:

Robert A. Linsenmeier, Tech E368, 491-3043, r-linsenmeier@northwestern.edu
Office Hours: TBD.

Teaching Assistants:


Milos Lazic m-lazic@northwestern.edu

Aniket Kaloti a-kaloti@northwestern.edu

Office hours: TBD
Text:

Most of the readings are from the textbook:  

Hill, RW, Wyse, GA, and Anderson, M (2004) Animal Physiology.  Sunderland, MA: Sinauer Associates.  It should be available at Norris.

There are a few topics not covered well in Hill et al.  It is recommended that you have either Germann and Stanfield, Human Physiology, indicated as G&S in the reading list, or Silverthorn, Human Physiology, indicated as S on the syllabus.  These were the 210-3 texts in 2004 and 2005 respectively.
Homework:

Homework assignments 1-3 will be due at the beginning of class on the days indicated.  All work should be written legibly, work should be shown, and your answers should be clearly indicated.  Pages should be stapled together.  Homework 4 will be your review of proposals for the research paper from two other students.  It will be submitted on line.

Research Paper: 

For your research paper, you are to investigate a particular aspect of some animal (other than humans) that interests you.  You should discuss how a physiological system or systems in this animal provide it with an unusual or valuable capability not shared by humans, and possibly not shared by other members of the same family of animals.  You should compare this function in the animal to similar or corresponding functions of other members of its family and/or of humans.  The functions you will discuss are to be framed in terms of a research question or questions.  You will generally be limited to discovering the answers to these questions by reading the research literature, but you may be able to make some observations of your own at one of the zoos or aquarium in Chicago.   A few examples of appropriate questions:

· How does a hawk detect its prey at large distances?  

· What allows a hummingbird to hover?  

· What physiological adaptations allow a bear to hibernate?  

· How do crustaceans grow when their skeleton is on the outside?  

· To what extent can cats see better in the dark than humans?

· Why do bats rest hanging upside down?

Your questions are expected to be complex enough to require significant research on your part.  A question like:  “Why are ducks better swimmers than robins?”, to which the answer is basically “because they have webbed feet,” would not do.  The paper will need to be well referenced, generally illustrated with diagrams and/or graphs, and no longer than 5 pages of text.  More information on the paper will be forthcoming.  Some topics used by students in 2004 will be prohibited, and a list of those will be forthcoming as well.

Exams:
Exams will consist of multiple-choice questions, short answer questions and some problems with calculations.   The final exam will cover material since the midterm exam, but will also be cumulative in the sense that at the end of the course it will be possible to have some integrative questions on topics spanning different areas.  You will be responsible for lecture material, handouts, and the readings on the exams. Exams always emphasize topics discussed in class. 

Discussion sessions:

In order to go over several topics related to homework and the paper, we will have discussion sections as indicated.  These are strongly recommended, and for the students who cannot make one of the two times, we will make special arrangements.

Academic Integrity:
Students may work together on homework problems in order to get through difficult concepts, but you should not represent work as your own if you do not do it.  It is expected that homework calculations and write-ups will be done independently.  Papers must also be individual work; there is a feature of Blackboard that allows us to check for plagiarism that we may use.  Be careful to reference all sources used for text and figures, and place any material used verbatim in quotes.  Calculators may be used in exams. The university website on academic integrity is http://www.northwestern.edu/uacc.

Grades for 325:
The final grade will be determined from: 


Midterm Exam



28%  


Final exam 



37%


Homework assignments

15%


Research paper



20%

Letter grades will not be assigned on individual items.  Students with 80% or more for a final percentage will be assured of at least an A-.  It is likely that students with 70% to 80% will receive grades in the B range, and that students with 60% to 70% will receive grades in the C range.  Those achieving 55% or less may fail.
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