Bio 430 Evolutionary biology, Fall 2008

Meets:  M&W 5:00-6:15, 103 Dobo Hall

· Instructor:  Dr. Michael A. McCartney (MCCARTNEYM@UNCW.EDU)

· Office:  2328 Center for Marine Science (CMS)
· Office Phone: 2-2391 (CMS), 2-2676 (Friday)

· On-campus office hours: M 4 - 4:45PM & W 3:45 - 4:45PM, 1002 Friday Hall (please email in advance to schedule an appointment)

· Office hours at CMS as arranged

Course Content and Introduction


Evolutionary biology is the study of how organisms change and adapt to their surroundings.  It is also concerned with where new species come from, and with how biological diversity (from molecules to higher taxa) is generated and maintained.  The kinds of questions we ask are many and varied: why are there so many different kinds of organisms?  How did they come to look and function so differently from each other?  How do organisms adapt to threats from predators, parasites, and pathogens? Where did life on earth come from, and how are species related to one another?  How do new genes, enzymes, and novel features (e.g. feathers, a whale’s fluke or a dolphin’s flipper, human language) come into being?


These are some big questions and of course, we cannot hope to answer (or even to ask) all of them in one semester.  But we can get started.  And as we do, we will use an approach—Darwinism—that many of you have not formally used before now.


A few general words on course content: courses in evolutionary biology tend to be different from other life sciences courses.  First of all, evolutionary biology covers all levels of biological organization.  We’re going to move from molecular biology through natural history and back again.  Second, evolutionary biology asks questions beginning with the word why (other biology disciplines tend to ask how questions), and evolutionary biology addresses these questions using a unique approach, introduced by Darwin.  So this course will introduce you to how to think like a Darwinist.  This isn’t easy and it takes a while to get good at it, but is a powerful way to approach biology and its applications.  It has profoundly changed the way many biologists do research (myself included) so I highly recommend that you try it.  And to make sure that you do, I am going to assign a challenging written project and give exams that require written answers.  There is no better way to learn to think like an evolutionary biologist than to try to write like one.  I also require writing in this class for a broader purpose—to help you further develop the writing skills that will be essential in your professional careers.

A basic genetics course is a prerequisite for BIO 430.  In previous years, I have allowed a few students to attend who had had no college-level genetics course, and none of these students did well.  Understanding the population and evolutionary genetic concepts introduced in this course requires some prior background in genetics.


Some students have spiritual or philosophical objections to evolutionary thought.  For those of you who may, I respect your beliefs and I welcome you to the course.  But you must open your mind; otherwise, you will get very little out of being here.  We cannot hold the same discussion we could in a philosophy or religion course.  While this discussion is clearly worth having, we don’t have time, and issues of faith and perceived conflicts between these and evolutionary science are outside the scope of a biology course.  In the course, I will present some of the evidence for evolution when it illustrates a point or concept.  This evidence, taken together, is overwhelmingly in support of common descent and evolution by natural selection.  But I will also present some limitations of evolutionary theory and will discuss the supporting evidence that is missing.  Then you can take all of this with you and make your own personal decisions.


One point I will make: the role of evolutionary analysis in most of biology and its applications (medicine, immunology, agriculture, fisheries, conservation...) is ever expanding.  In fact, sub-disciplines in which evolution plays no role are now in the minority.  So if you choose to not accept evolution, you must do this with eyes open, realizing that your options and your options as a professional biologist will be affected.  Doing modern research in virology, for instance, without evolutionary analysis is just about impossible.



Policies and Procedures

Class attendance Please come to class, otherwise, you won’t do well.  Only a portion of the lecture material is in the form of PowerPoint and all is designed to help guide you through the concepts, some of which can be difficult to grasp.  We also need all of you here to contribute to discussions, which make a big difference in how much progress we make as a class.

Exams and assignments Three non-cumulative exams, each worth 100 points, will be spaced throughout the semester.  An optional cumulative final exam may also be given on the final exam day (December 5th).  Your grade from this optional final may be used to replace any grade from the other 3 exams.  Points on exams will be approximately 60% from factual recall and concept-oriented questions (multiple choice, definitions, short answer, etc.), and 40% from responses to short-answer essay questions.  There will be one substantial take-home written assignment for undergraduate students to be completed for credit, and exercises and practice questions (not for credit) will be posted to help you prepare for exams. The written assignment (The Evolution Newsroom paper: see handout) is worth 100 points.  For graduate students, there will be an additional topical research paper related to your thesis [graduate students should consult with me during the first weeks of class to select topics for their additional assignment].  The final grade will be based on 400 points total (500 for grad students).

Make-ups for exams and assignments Make-ups of exams will be allowed in cases of legitimate conflicts or emergencies.  If you know after seeing the schedule that you must miss an exam, let me know well in advance so that we can arrange a make-up.  Make ups will also be permitted if you have an unavoidable conflict, illness or emergency that arises unexpectedly.  In each case, make-ups will be given after and not before the exam date, and will contain different exam questions.  If you try to abuse this policy, your first make-up exam will be essay format, entirely; repeat offenders will not be offered make-ups.


Late assignments The policy for this is: (1) You must justify your tardiness, (2) if you are granted an extension, it will be limited to no more than one week (unless an emergency requires your absence for a longer time), and (3) your grade on the written assignments will drop one letter grade for each week of tardiness that is not excused.  Penalties for tardiness for a period less than a week will be prorated, and an additional letter grade will be deducted for each day in excess of one week.  Cases of legitimate conflicts or emergencies that are long-term will be handled on an individual basis.

Grading of essay questions and written assignments Short essay answers are the most difficult and time-consuming to grade, and I work hard to be fair and to evaluate your level of preparation and understanding.  I also grade clarity.  Your ability to communicate effectively in writing is critical in science and other careers.  Grading of written assignments will therefore, in part, be based upon composition, grammar, spelling, and punctuation.  Content will of course be given more weight.  However, a logically strong, interesting and well-researched paper that is poorly written might suffer as much as one-half letter grade, particularly if I cannot decipher your ideas.  So you must take time to see that your take-home written assignments are well constructed, and you have to compose the answers to your essay questions on exams carefully (use complete sentences).


Academic honesty I have a very straightforward, zero-tolerance policy to insure that you work independently and to prevent plagiarism.  You must work independently on take-home assignments.  Some of you may have friends in the class with whom you will discuss take-home assignments.  However you may not work with other students on the answers that you hand in for credit (especially, the take-home portion of exam # 2).  Usually, this stuff is easy for me to spot.  First infractions will be punished by giving you a zero and requiring that you repeat the assignment; second infractions will result in a failing grade for the course.


Plagiarism is not tolerated In scientific papers, quotations are used very sparingly and are usually to be avoided.  If you cite a published work, this entitles you to describe an idea or opinion, or an outcome of a scientific study authored by someone else.  It does not give you the right to copy verbatim any of the words or phrases written in the publication.  If I catch you plagiarizing, I will fail you for the assignment.  Particularly egregious offenses will be punished by a failing grade for the course.  You have certain rights under the UNCW Code for appealing such punishment to the Dean of Students.
Schedule of Lectures, Exams, and Assignments

	Date
	Lecture Topic
	Text Chapter

	25 August
	Course introduction, Evolution of HIV
	1

	27 August
	Evolution of HIV
	1

	1 September
	No class, Labor day
	

	3 September
	Evolution of HIV; Patterns of evolution
	1; 2

	8 September
	Patterns of evolution
	2

	10 September
	Darwinian natural selection
	3

	15 September
	Darwinian natural selection
	3

	17 September
	Darwinian natural selection, phylogeny

ELC SPEAKER: NILES ELDREDGE
	3, 4

	22 September
	Phylogenetic trees
	4

	24 September
	Exam I
	

	29 September
	Mutation, genetic variation
	5

	1 October
	Mutation, genetic variation
	5

	6 October
	Fall break
	

	8 October
	Population genetics I: Genetic equilibrium

Last day to withdraw with a “W” grade is October 9th
	6

	13 October
	Population genetics II: Selection

**RICHARD LEAKEY, 7-8:30PM KENAN **
	6

	15 October
	Population genetics III: Genetic drift and migration

-Population genetics exercises posted 
	7

	20 October
	Population genetics IV: inbreeding and population structure
	7

	22 October
	Races, species, and speciation 

-Population genetics exercises key posted
	16

	27 October
	Speciation I
	16

	29 October
	Speciation II
	16

	3 November
	Exam II
	

	5 November
	Sexual selection I 
	11

	10 November
	Sexual selection II

-Evolution Newsroom papers due
	11

	12 November
	Kin selection and social behavior I
	12

	17 November
	Kin selection and social behavior II
	12

	19 November
	Evolution and human health I
	14

	24 November
	Evolution and human health II
	14

	26 November
	Thanksgiving break
	

	1 December
	Patterns of change in the fossil record
	18

	3 December
	Fossil record II 

-Last day of class
	18

	5 December
	Final exam (Friday)

7:00-10:00PM
	


Text:  Freeman, S, and Herron, J.C.  Evolutionary Analysis, 4th edition.  Prentice-Hall, Upper Saddle River, N.J., 2007.
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