BIOL 432 Winter 2008
Evolutionary Biology Peterson

“Nothing in biology makes sense except in the light of evolution” - T. Dobzhansky

Course Information

Instructor: Merrill Peterson

Office Hours: W 2-3pm, F 11am-noon, and by appointment
BI 312 (650-3636, peterson@biol.wwu.edu)

Lecture: MWF 10:00-1050, CF 25

Discussion: M 2:00-3:50, HU 110

Course materials on the web: http://www.biol.wwu.edu/peterson/courses.html

Required Text: Futuyma, D.J. 2005. Evolution. Sinauer Associates, Sunderland, MA
Weiner, J. 1994. The Beak of the Finch. Vintage Books, New York, NY
You will learn the material more effectively if you read the assigned text readings prior to lecture.

Course Objectives:

Our understanding of organisms hinges on a thorough understanding of the process of evolution. This course
will expose you to this process and its consequences. In lecture, we will delve into topics such as deciphering the
evolutionary history of organisms, the mechanisms of evolutionary change, how new species arise, and how life on
earth has changed over the eons. In the discussion section, we will discuss readings from a book on detailed
evolutionary studies on Darwin's finches in the Galapagos Islands and papers on the evidence for evolution. The
material in this course makes for stimulating discussions - I encourage dialogue in lecture as well as in the discussion
section. This course will integrate much of what you have learned in earlier biology courses, while at the same time
helping you to practice critical thinking skills and public speaking.

Evaluation of Coursework (standard section):

Midterm Exam (Feb. 15) 30%
Discussion Leading 10%
Discussion Participation 15%
Group Presentation 15%
Final Exam (March 17, 10:30am-12:30pm) 30%
Evaluation of Coursework (writing proficiency section):
Midterm Exam (Feb. 15) 15%
Discussion Presentation 7%
Discussion Participation 8%
First Draft of Term Paper (Due Feb. 4) 6%
Peer Reviews of Term Papers (Due Feb. 20) 10%
Final Version of Term Paper (Due Mar. 7) 26%
Group Presentation 8%
Final Exam (March 17, 10:30am-12:30pm) 20%

Exam Policy:

The midterm exam is scheduled during lecture to avoid conflicts with other courses. Because the midterm
exam is limited to one lecture period, there is not sufficient time to thoroughly test your knowledge in all of the areas
covered. However, to be sure that you do well on the midterm, you will need to study and understand the breadth of
material covered in both lecture and the assigned text readings. Make-up exams will be given only if you are
excused from the exam BEFORE the scheduled date and time, or, in the event of illness, you have a note from a
health professional confirming that you were unable to take the exam during the scheduled time. The final exam is
comprehensive because evolutionary biology is an integrative science and because this course is intended as a
capstone course for the Biology major. However, the final exam will primarily focus on material from the second
half of the course, with questions integrating that material with topics focused on during the first half.



Discussion Section:

Active participation in the discussion section is an essential part of this course. Each of you will be
responsible for leading a discussion of selected chapters from The Beak of the Finch (with a small group of other
students). This will involve summarizing the readings for the week, presenting examples on related topics from the
primary literature (journal articles) and raising questions for discussion that stem from the assigned readings. Ideally,
these questions will extend the discussion into stimulating topics. Students who are not leading the discussion are
expected to complete the assigned readings before coming to discussion section and participate actively in the
discussion. This may mean commenting on questions that are raised by the discussion leaders or raising additional
questions of interest.

Group Presentations:

Each of you will also be a part of a group of ~5 students that will develop a presentation in which you will
present an outline of a specific argument against evidcnce for evolution (such as the arguments developed by
proponents of 'intelligent design', and then present a science-based rebuttal to that argument. These presentations
will be given during the final four discussion meetings (2/11, 2/25, 3/3, 3/10). Plan on taking a total of ~30 minutes
to give your presentation, plus an additional 10 minutes after each presentation for class-wide discussion. Thus, we'll
have two presentations during each of these discussion meetings. I'll be handing out a signup sheet for these
discussions, along with additional guidelines for how to structure these discussions.

Additional requirements for writing proficiency students:

Students in the writing proficiency section get to write a paper on any paper topic of your choosing, as long
as it could be given the title of "The Evolution of X in Y", where X is a genotypic or phenotypic trait and Y is a
group of organisms. In an 8-10 page (double-spaced) paper, you should discuss the main questions that pertain to
that topic, how those questions have been studied, and what conclusions can be made. To ensure an integrative
analysis, be sure to draw on the literature that pertains to 1) a historical perspective (i.e. fossil evidence, phylogenetic
relationships, biogeography) and to 2) the mechanistic basis for change in the trait (i.e. the evolutionary forces that
have influenced it). This paper should be written in essay form, with ample citations from the primary literature
(journal articles, not web pages!). You may find it helpful to use the chapters in your book as a source of ideas, and
as a starting point into the literature. Alternatively, you may get good ideas simply by browsing such journals as:
Evolution, Biological Journal of the Linnean Society, Heredity, Molecular Ecology, Trends in Ecology and
Evolution, etc. Paper topics are due Jan. 18, in class.

Drafts of these papers are due Feb. 4 in class. Please submit two copies of your paper on this date. The
reason for turning in two copies is that each writing proficiency student will review the drafts of two other students
and provide constructive criticism for improving each paper (reviews due Feb. 20). Based on the comments from
this peer review process, as well as any comments [ may contribute, each student will then rewrite their paper and
turn in the final version, along with a letter describing what changes were or were not made, and why those changes
were or were not made (final draft and letter due March 7).

LECTURE SCHEDULE
Assigned Reading (Futuyma - Evolution)
Introduction
What is evolutionary biology and why should we care about it? (1/9, 1/11) (Chapters 1, 22)
Evolution as fact and theory (1/11, 1/14) (Chapters 1, 22)
Deciphering the History of Life
Earth history and the fossil record (1/16) (Ch. 4)
History of life on earth (1/18, 1/23) (Ch. 5)

(Paper Topics Due 1/18)
No Class Jan. 21 (Martin Luther King Jr. Day)
Reconstructing the tree of life: phylogenetics (1/25, 1/28) (Ch.2)
General patterns in evolution (1/30) (Ch. 3)
Biogeography (2/1) (Ch. 6)



Mechanisms of Evolution

Variation — the raw material of evolution (2/4) (Ch.9; review Ch. 8)
(WP Paper Drafts Due 2/4)

Random evolution (2/6) (Ch. 10: 225-235)

Natural selection, fitness, and adaptation (2/8) (Ch. 11 (not 258-260))

Natural selection on single-locus traits (2/11) (Ch. 12 (not 288-293))

Natural selection on polygenic traits (2/13) (Ch. 13)

Midterm Exam — Feb. 15 (covers material through natural selection on polygenic traits)

Mechanisms of Evolution (cont'd)

Sexual selection (2/20, 2/22) (Ch. 14: 329-339, 343-346)
(WP Peer Reviews Due 2/20)
Components of reproductive success (2/22) (Ch. 17)
Spatial patterns and gene flow (2/25) (Ch. 10: 241-244)
Species and Speciation
What are species? (2/27) (Ch. 15)
How do species form? (2/29, 3/3) (Ch. 16)

No Class Feb. 18 (Presidents Day)
Origin of Evolutionary Novelty

Evolution of genes and genomes (3/5) (Ch. 10: 235-240; Ch. 19)
Evolution and development (3/7) (Ch. 20)

Macroevolution

Rates of evolution (3.10) (Ch. 21)

(WP Final Paper Drafts Due 3/7)

Patterns of diversity: diversification and extinction (3/12) (Ch.7)
Human evol. (3/14) (Ch. 2: 28-30; Ch. 4: 79-83; Ch. 6: 130-3; Ch. 9: 219-222; Ch. 10: 243-4)

Mar. 17 (Mon.) COMPREHENSIVE FINAL EXAM (10:30am-12:30pm)

Jan. 14

Jan. 28

Feb. 4

Feb. 11

Feb. 25

Mar. 3

Mar. 10

DISCUSSION SCHEDULE

Beak of the Finch (Chs. 1-3; Chs. 4-6)

Beak of the Finch (Chs. 7,9, 10; Chs. 11-13)

Beak of the Finch (Chs. 14-16; Chs. 17-19)

Group Presentations (Darwin's Tree of Life; Homology in Vertebrate Limbs)
Group Presentations (Haeckel's Embryos; Archaeopteryx — The Missing Link)
Group Presentations (Peppered Moths; Four-Winged Fruit Flies)

Group Presentations (Fossil Horses & Directed Evolution; From Ape to Human: The Ultimate Icon)



