Biology 109, Evolutionary Biology

Harvey Mudd College

Fall 2007, MWF 11 am

Instructor:
Prof. Cathy McFadden, 2361 Olin, x74107 (e-mail: mcfadden@hmc.edu)


Office hours: by appointment or take your chances and drop in

Text: 
Evolutionary Analysis, 4th ed., by S. Freeman and J. Herron. Prentice-Hall.

Course Web Site: http://www4.hmc.edu/biology/bio109/index.html
Course goals:

This course is intended as a comprehensive, introductory survey of the field of evolutionary biology.  Topics we will cover include population and quantitative genetics, speciation mechanisms, macroevolutionary theory, phylogenetic reconstruction, and the earth's geological history.  I assume that students have already taken an Introductory Biology course (pre-requisite: Bio52 or equivalent) and are familiar with basic biological concepts such as DNA structure/function and Mendelian genetics.  My explicit goals in the course are:

· To teach you the fundamental principles underlying the field of evolutionary biology.

· To provide you with opportunities to experience how the field is actually practiced, through writing assignments and hands-on exercises.

· To expose you to some of the issues in this field that continue to generate public controversy.  

· To educate you as responsible voters and future PTA members.

Course requirements and expectations:

Exams:  There will be 2 mid-term exams and a cumulative 3-hr. final exam.

Short Writing Assignments:  You will be asked to write approximately 3 short (2-page) essays during the course. One assignment will involve reading a paper in the primary literature (i.e., a scientific journal) and writing a review-critique.  The goal of this exercise is to introduce you to the current scientific literature in evolutionary biology, and to begin to teach you how to read, interpret and think critically about scientific papers.  Other writing assignments TBA.

Homework Problems and Reading:  Evolution is a fairly quantitative field of biology.  I will assign homework problems or reading assignments regularly, especially during the early parts of the course.  The function of many of the problems will be to introduce you to material that will be covered in more depth during lecture — in these cases I will expect you to come to class having attempted to solve the assigned problem(s) and prepared to discuss your answers or raise questions if you had difficulties.  All homework problems and readings outside of the textbook will be posted on the course website. 

Discussions and Hands-on Activities:  Every 1-2 weeks we will have a discussion of issues in the field of evolutionary biology, or will have a hands-on activity (computer session, field trip or mini-lab exercise).  For the discussions, I will post one or more articles to the website — be sure to read these before the discussion. To facilitate discussions, I may ask you to prepare written answers to selected questions prior to coming to class, or to prepare a short report on the discussion topic.  Participation in these activities is mandatory.

Class Participation:  You are expected to attend all class meetings and to keep up with the assigned readings and homework problems.  Participation in routine class activities and in discussion of reading assignments will constitute ~10% of your final grade.

Readings:  Readings will be assigned from the primary text, and from additional sources for the discussion sessions.  You will be responsible for all assigned material on the exams.  

Course Policy on Collaboration: Discussing concepts and ideas with others is fundamental to the practice of science and to education in general.  I encourage you to discuss homework problems and reading assignments among yourselves outside of class, and may occasionally assign you to complete homework assignments as a group.  Collaborative discussion of homework assignments is not, however, a substitute for actually doing the assignment yourself.  Unless explicitly stated otherwise, students are expected to turn in their own work, and to acknowledge on the assignment any others with whom they discussed the problem(s).  Copying of others' answers, whether acknowledged or not, will be treated as a violation of the Harvey Mudd Honor Code.  Any discussion of material on take-home exams is explicitly prohibited and will be prosecuted as a serious Honor Code infraction.  

Grading Distribution:  
2 mid-term exams
30% 
(15% each)


Final exam
30%


Writing Assignments
15%


HW problems
15%


Class participation
10%
2007 COURSE SCHEDULE & READING ASSIGNMENTS




(Freeman & Herron, 4th ed.)

W Sep.
05
Introduction
pp. 3-30

F Sep.
07
History of Evolutionary Thought
pp. 37-39

M Sep.
10
Darwin and Natural Selection
pp. 73-94

W Sep.
12
Adaptation
pp. 363-375

F Sep.
14
Discussion - On the Origin of Species
TBA

M Sep.
17
Hardy-Weinberg Equilibrium
pp. 94-97; 160-166; 169-182

W Sep.
19
Mutation
pp. 144-160; 210-212

F Sep.
21
Selection Models I
pp. 182-194 

M Sep.
24
Computer Session - Simulation Models
W Sep.
26
Selection Models II
pp. 194-210; 212-218

F Sep.
28
Selection Experiments 

M Oct.
01
Gene Flow
pp. 223-232


W Sep.
03
Genetic Drift in Small Populations
pp. 232-250

F Sep.
05
Population Structure and Inbreeding
pp. 264-275

M Oct.
08
Discussion - Conservation Genetics
TBA

W Oct.
10
Neutral Theory of Molecular Evolution
pp. 251-264
F Oct.
12
Mid-term Exam #1
M Oct.
15
Quantitative Genetics I
pp. 319-324; 333-334

W Oct.
17
Quantitative Genetics II
pp. 334-350

F Oct.
19
Discussion – Nature vs. Nurture
pp. 350-355; TBA

M Oct.
22
FALL BREAK
W Oct.
24
Species Concepts
pp. 605-611


F Oct.
26
Mechanisms of Speciation I
pp. 611-625

M Oct.
29
Mechanisms of Speciation II
pp. 625-633

W Oct.
31
Rates and Patterns of Speciation


F Nov.
02
Speciation and Hybridization - RSABG Field Trip


M Nov.
05
Historical Patterns of Diversification I
pp. 60-65; 689-702

W Nov.
07
Historical Patterns of Diversification II
Futuyma, Ch.5

F Nov.
09
Mass Extinctions
pp. 709-720

M Nov.
12
Macroevolutionary Mechanisms 
pp. 702-709


W Nov.
14
Evo-Devo
pp. 725-735

F Nov.
16
Mid-term Exam #2
M Nov.
19
Phylogenetics I
pp. 54-60; 111-119


W Nov.
21
Phylogenetics II
pp. 119-131

F Nov.
23
THANKSGIVING BREAK


M Nov.
26
Phylogenetics Mini-Lab Exercise I
W Nov.
28
Phylogenetics Mini-Lab Exercise II


F Nov.
30
Molecular Phylogenetics I
pp. 663-672

M Dec.
03
Molecular Phylogenetics II



W Dec.
05
Human Evolution I
pp. 753-773

F Dec.
07
Human Evolution II
pp. 773-785

M Dec.
10
Discussion – Intelligent Design Theory
pp. 65-67; 97-105; TBA

W Dec.
12
Evolution of Sex
pp. 302-312
F Dec.
14
TBA

All reading assignments and homework problems will be posted on the course web site:
http://www4.hmc.edu/biology/bio109/index.html
Syllabus is subject to change at instructor’s whim!

