
BIOL 322: Genetics of Populations Syllabus Spring 2017

Instructor

Angie Roles
Science Center A134
440-775-8319
aroles@oberlin.edu

Office Hours:

T/R 10-noon or By Appointment

Office hours are times I will be in my office and available to answer any questions you may
have, in a less formal setting than the classroom. You are also welcome to stop by at other
times, though please be understanding if I am busy.

Class Meetings

Lecture: MWF 11-11:50 a.m. Science Center A155

Lab: T 1:30-3 p.m. Science Center K100

Attendance at labs is required. If you are an athlete, musician, or otherwise have extracur-
ricular activities that may interfere, please see me as soon as possible.

Note that labs will not last the entire three hours but you will be expected to spend time
outside of the scheduled periods working on laboratory activities.

Course Description

The evolution of phenotypic traits results from the action of selective and non-selective
forces on the distribution of genetic variation within and among populations. We will use
mathematical and computational models to study adaptation and the genetic architecture
of complex traits in the context of natural populations. These evolutionary approaches
have critical applications in the study of disease, conservation biology, agriculture, and the
response to climate change. Labs may involve field work or be computer-based. Prerequisites:
BIOL 200. Attributes: 4NS, QFR.

Course Goals

Students completing this course will:

• Gain knowledge of and appreciation for topics in evolutionary genetics.
• Learn to develop and evaluate computational evolutionary models.
• Improve written and oral communication skills.
• Gain a deeper understanding of critical thinking as applied to evolutionary genetics.
• Practice carrying out open-ended, investigative research projects.
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Required Text

Conservation and the Genetics of Populations, 2nd ed. (2013) by FW Allendorf, G Luikhart,
and SN Aitken, published by Wiley-Blackwell, is required for this course. It is available in
the bookstore or may be ordered online. The College library has access to an electronic
version of the text, available here. I will be providing pdfs of additional reading material,
some from textbooks, some primary literature. Below I list several suggested texts that are
good references when you need more information about a topic.

Suggested References:

• Conner, JK and DL Hartl. 2004. A primer of ecological genetics. Sinauer Associates,
MA.

• Futuyma, DJ. 1998. Evolutionary biology. 3rd ed. Sinauer Associates, MA.
• Neal, D. 2004. Introduction to population biology. Cambridge University Press, Cam-
bridge, UK.

• van Emden, H. 2008. Statistics for terrified biologists. Blackwell Publishing, MA.

Course Policies

Honor Code

You are expected to adhere to the Oberlin College Honor Code in this course.
1. You may discuss readings and problem sets with your classmates (unless otherwise

indicated) but your written work must be your own, with proper citation and credit
for sources used.

2. Exams must be completed without assistance from others and must be submitted on
time.

3. You must include the honor pledge and your signature on all submitted work. Digital
signatures are acceptable.

Your instrucor is required to report any suspected violations of the Honor Code to the
Honor Committee. Independent of any deliberations of the Honor Committee, in this course
suspected violations of the Honor Code may result in a grade of zero on any relevant assigned
work. More information on the Oberlin Honor Code may be found here: http://new.

oberlin.edu/students/policies/honor-system-charter.

Support Services

Students who have been approved by Student Academic Services (Peters Hall 118) for special
exam arrangements must make appropriate arrangements with Ms. Roles one week prior to
the first exam.

Technology-in-the-Classroom

Audio or video recording of class sessions—of any duration—is prohibited without the writ-
ten consent of the instructor.
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You are encouraged to take notes by hand rather than using a laptop or tablet, though use
of a tablet or laptop is not prohibited. If your use of technology becomes a distraction to
your classmates or instructors, you may be asked to discontinue that usage out of respect
for needs of others.

Absence/Lateness

All course work is expected to be completed on time—late work is not accepted. If circum-
stances arise making it difficult to complete work in a timely fashion, you may request an
extension from the instructor. Requests for extensions MUST be submitted in advance of
an assignment’s due date, except in case of emergency.

Grading

You are expected to complete all examinations and assignments on time. Late work is not
accepted.

Assignment Value
Participation 10 %
Reading Questions 15 %
Primary Lit Questions 10 %
Exams 35 %

2 Midterm exams @ 10% each
Final exam (May 13, 7-9pm) @ 15 %

Lab Assignments 15 %
Modeling project 15 %

Model @ 5 %
Paper @ 5 %
Oral Presentation @ 5 %

Assignment Descriptions

All assignments will be turned in electronically, via Google Forms.

Participation (10%) You are expected to actively participate in this course. This in-
cludes doing the assigned reading in advance of class, attending class, asking and answering
questions posed during class, and actively discussing assigned primary literature during class
meetings.

Reading Questions (15%) These will be due before the start of most class meetings.
Their intent is to help you prepare for class and practice using the information you are learn-
ing. You may work with others on this assignment but you must each write up and turn in
your own responses. Thus, you should not be checking against each other’s papers but in-
stead developing solutions together before preparing your final responses individually. These
questions will always relate to the day’s topic and will range from short answer questions to
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longer problems requiring calculation and interpretation of results. Reading questions will
be graded for completion with no credit for late submissions (1 pt per answered question;
0 pts missed or late). You may miss 2 of these without losing credit. The purpose of this
assignment is to help you prepare for the day’s lecture by encouraging you (1) to do the
reading in advance of class and (2) to think about the reading before we discuss it in lecture.
This preparation will increase your absorption and depth of understanding of the course
material.

Primary Lit Questions (10%) For most Friday class meetings, we will discuss a paper
from the primary literature that you will have read in advance. This assignment will be due
electronically before the start of class. The questions are meant to guide you in understanding
the literature and how it relates to larger issues in the discipline. The questions should also
help you prepare to participate actively in discussion during the class meeting.

Exams (35% total) All exams will be take-home exams, open-note, and open-book (but
you may not consult sources that were not specifically used in the class and you may not
work with others). You will have 2 days to complete each exam. The final exam will be due
during the regular, scheduled exam period. Exam responses will be typed, double-spaced,
and submitted electronically by 4:30pm on the due date (except for the final exam, which is
due at the end of the assigned period).

Lab Assignments (15%) These assignments will also help you to practice the skills you
are developing and to explore the use of models to address and study a question. Lab
assignments will be due for most labs in the first half of the semester. You may work with
others on the lab assignments but you must each write up and turn in your own responses.
Thus, you should not be checking against each other’s papers but instead developing solutions
together before preparing your final responses individually.

Modeling project (15%) You will develop a computational model to address an open
problem/question in evolutionary genetics. This will require some initial literature review
and your project topic must be approved by me. In addition to developing the model, you will
also write up your project in scientific research paper format and give an oral presentation
of your model to the class during the final lab periods of the semester. One objective of this
assignment is to improve your comfort and facility with using modeling approaches to gain a
general appreciation of the value of this approach. A second objective is practice of research
skills and learning how to ask and address research questions to gain a deeper understanding
of a subject.
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Revised Schedule
Date Day Topic Reading Lab
Jan 30 M Course Introduction

No lab this weekFeb 1 W Phenotypic Variation Ch. 1-2
Feb 3 F Phenotypic Variation Cont. Ch. 1-2

Feb 6 M Genetic Variation Ch. 3-4
Population
Growth in Nova

Feb 8 W Hardy-Weinberg and Random mating Ch. 5
Feb 10 F Paper discussion TBD

Feb 13 M Statistics Discussion Appendix
HW in NovaFeb 15 W Non-random mating Ch. 13

Feb 17 F Paper discussion TBD

Feb 20 M Genetic Drift I Ch. 6-7
Inbreeding and
drift

Feb 22 W Genetic Drift II Ch. 6-7
Feb 24 F Paper discussion TBD

Feb 27 M Natural selection Ch. 8
Selection and
gene flow

Mar 1 W Selection and Population Subdivision Ch. 9
Mar 3 F Paper discussion TBD

Mar 3-5 F-Su Mid-term Exam 1

Mar 6 M Population Subdivision Ch. 9
LinkageMar 8 W Linkage Ch. 10

Mar 10 F Paper discussion TBD

Mar 13 M Quantitative Genetics Ch. 11
Project research
day

Mar 15 W Mutation Ch. 12
Mar 17 F Paper discussion (Shifting Balance) TBD
Mar 18-26 Spring Break
Mar 27 M Demography and Extinction Ch. 14

Modeling
projects

Mar 29 W Metapopulations Ch. 15
Mar 31 F Paper discussion TBD

Apr 3 M Units of Conservation Ch. 16
Modeling
projects

Apr 5 W Hybridization Ch. 17
Apr 7 F Paper discussion TBD

Apr 7-9 F-Su Mid-term Exam 2

Apr 10 M Exploited Populations Ch. 18
Modeling
projects

Apr 12 W Conservation Restoration Ch. 19
Apr 14 F Paper discussion TBD

Apr 17 M Invasive Species Ch. 20
Modeling
projects

Apr 19 W Climate Change Ch. 21
Apr 21 F Paper discussion TBD

Apr 24 M Genetic Identification/Monitoring Ch. 22
PresentationsApr 26 W Special Topics TBD

Apr 28 F Paper discussion TBD

May 1 M Special Topics TBD
PresentationsMay 3 W Special Topics TBD

May 5 F Paper discussion TBD
May 11 R Final Exam, 7-9pm
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