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1 Description of the Course

In this course we will get an overview of modern evolutionary biology and will focus on the
genetics and ecology of evolutionary change. A good understanding of the processes and
mechanisms of evolution will be our goal. By the end of this course you should (1) recognize
the importance of evolutionary thinking in contemporary life, (2) be familiar with the evi-
dence for different evolutionary processes, (3) understand the contribution of stochastic and
deterministic processes to evolution, (4) understand the relationship between microevolution
and speciation, and (5) be able to respond to major misconceptions about evolution.

While this is an introductory course in evolutionary biology, it is not purely a lecture-
based course. In each class meeting I will offer brief lectures, explanations and additional
examples to clarify material, but we will also discuss material and perform learning exercises
in small groups and as a class. This format may be unfamiliar at first and will require that all
of us come prepared to each class. Part of my job will be to make clear what the preparation
for each class entails. It should be clear from the outset that this course is built around your
regular, active preparation for class meetings.

2 Course Materials

1. Herron, J. C. and S. Freeman 2014. Evolutionary Analysis. Fifth Edition. Pearson
Education, Inc.

2. Readings from the literature (see Section 5) are available from the course website.

3 Attendance and Participation

Learning in class is a group endeavor as well as an individual undertaking. You are ex-
pected to be present and prepared for each class meeting and to remain engaged in class
activities throughout each class. Coming to class prepared includes completing daily reading
assignments and other assignments and making notes for yourself on the material. In your
notes, you will want to highlight questions about material that is unclear to you, requests
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for additional information or examples, and other issues to raise in our class meetings. You
will want to bring your book to class each day.

Additionally, for each class meeting, you will prepare answers to assigned questions from
hand-outs and from the end of the textbook chapters. These answers can be written into
your notebook, along with your other notes on the reading, and are for your use in class
discussions and in your studying of concepts. You will want to have room in your notebook
for additional notes that you take in class as we discuss the material together. I expect you
to complete these assignments, but the answers to assigned questions will not be collected.
I recognize that you will not be able to complete the full assignment for every class meeting,
but your classmates and I will expect that assignments are completed regularly so that class
time can be used productively and you can participate in discussions and other learning
exercises related to the material.

4 Assessment

Your performance will be evaluated based on three exams, eight writing assignments (nine
will be assigned and the lowest score will be dropped), and three sets of homework questions.
Grading will be on a standard scale (i.e., 90–100=A, 80–89=B, etc.).

Exams 3× 90 = 270 points 79.4%
Writing assignments 8× 5 = 40 points 11.8%
Homework questions 3× 10 = 30 points 8.8 %

total 340 points

4.1 Writing assignments

In preparation for in-class discussions, on nine occasions over the course of the semester you
will write a short piece that responds to an assigned reading or that reports your findings as-
sociated with a simple literature research project to find and describe an example of research
from the scientific literature.

All writing assignments should be carefully proof-read and typed, and should be no longer
than one single-spaced page of text. In grading writing assignments I will look for analysis
and questions that make clear that you engaged the material and have written about ideas
and questions that integrate with and relate to the current subject matter. When possible,
you should incorporate issues that require clarification in class or that would be interesting
issues for discussion in small groups or for the whole class.

4.1.1 Think-pieces

The four writing assignments that are associated with and respond to an assigned reading
are called think-pieces. Think-pieces contain discussion, analysis, and reasoned opinion,
as opposed to a simple factual summary. The purpose of the think-pieces is to give you an
opportunity to summarize your thoughts, responses, and questions after reading the materials
and in preparation for discussion. These assignments are associated with a topical section
of the course and can be used to reflect on the assigned reading and its relationship to the
concepts we have been studying. The key concepts, questions, and observations from your
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think-pieces will provide material for discussion in our class meetings. Think-pieces should
address the key concepts associated with the topic, as well as highlight the most important
findings or other aspects of the reading, including any questions you have.

4.1.2 Examples from the literature

Five writing assignments will be used to give you an occassion to find, review, and write
about examples of focal concepts from the scientific literature. I encourage you to find
examples that interest you. In each case you will use an electronic database (Google Scholar
http://scholar.google.com or ISI Web of Knowledge (http://isiknowledge.com) to
search the recent literature for papers related to our current topic of study. Research articles
for your review must have published in 2013 or 2014, have appeared in a scientific journal
(rather than in a magazine or newspaper), and should be reports of original research rather
than articles that review the scientific literature. Please attach a paper copy of the first
page of the pdf version of the article to your writing assignment. In your one page of writing,
please provide a full citation to the article with the following format (also see citations in
Section 5 for citation format): Rodŕıguez-Muñoz, R, A. Bretman, J. Slate, C. A. Walling, and

T. Tregenza. 2010. Natural and sexual selection in a wild insect population. Science 328: 1269–

1272. In your writing, describe the study in your own words and relate it to the subject of
study and reading from the textbook for that subject. For example, you could describe how
the research you found contributes an additional example of an evolutionary phenomenon
from another organism or provides greater detail about the methods used to obtain a type of
scientific data. In class you will report to small groups and to the class about your findings,
so you will want to be familiar with the main components of the research and will want to
bring a paper copy of the article to class.

Dates and topics for writing assignments

There are nine writing assigments, but your grade will be based only on the eight assignments
with the highest score. If you were to hand in the first eight assignments and receive full
credit on each, you would not need to turn in the final assignment. This policy is meant
to give you some flexibility. Except under reasonable circumstances for an absence (and
discussed with the professor), assignments that are not turned in during a class meeting
cannot be turned in late.

Assignment Topic Date
Ex. lit. #1 Direct observations of evolution Sept. 16
Think-piece #1 Mead and Mates 2009, p. 198–200 of Lenner et al. 2012, WY science standards Sept. 23
Ex. lit. #2 Genome sequence and characterization Sept. 30
Think-piece #2 Stolz et al. 2003 Oct. 14
Ex. lit. #3 Measuring heritability or mapping traits Oct. 30
Think-piece #3 Burke et al. 2010 Nov. 13
Ex. lit. #4 Study of an extreme life history Nov. 18
Ex. lit. #5 Process of speciation Dec. 4
Think-piece #4 Jiggins et al. 2001 Dec. 9
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4.2 Homework questions

In the middle third of the course (14 Oct., 21 Oct., and 4 Nov.), there will be three homework
assignments to give you more experience with concepts and processes of population genetics.
The questions will follow from assigned readings and lectures, and will be due after we
have discussed the topics in class. These assignments will be graded and should reflect the
independent work of each student.

4.3 Exams

The three exams will consist of a mix of questions of three different types: multiple choice
(15× 2 = 30 points), fill-in-the-blank (10× 3 = 30 points) and of short essays (3× 10 = 30
points, you will choose three of five essays to answer). Exams will be on the material covered
in class meetings, as well as readings and assignments. The last exam is not comprehensive
(i.e., it only covers the last third of the class).

Below are some sample questions to illustrate the types of questions I will ask. More sample
questions will come from assignments.

Sample fill-in-the-blank problems. These typically require recall or application of facts or
terminology, and answers are single words, short phrases, or short sentences.

1. How does the definition of narrow-sense heritability differ from that of broad-sense heritabil-
ity?

2. What is the population genetic effect of migration between populations?

Sample multiple choice questions These typically require recall or application of facts or termi-
nology. Please note that there will be answers that might sound correct or nearly correct, but that
are not the best answer. These allow me to test your knowledge, rather than your ability to rec-
ognize credible answers. In each case, look for the objectively best answer and fill the neighboring
circle.

1. What is a likely explanation for the convergent evolution of traits in distantly related lineages
of organisms?

© (a) similar demands on the function of organisms in distantly related lineages.

© (b) retention of ancestral character states over long periods of evolutionary time.

© (c) incorrect inference of the phylogeny of the organisms.

© (d) unrecognized homology of the character involved.

© (e) chance.

Sample short essay questions. These require recall, as well application and synthesis of material.
Many of these will be similar in style to questions that we discuss each class meeting.
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1. How is it possible for males and females of the same species to have different levels of gene
flow for sex chromosomes and mitochondrial DNA? Give an example of a species that exhibits
such a difference.

2. In the study of African elephant species there was evidence of hybridization in the form of
three individuals (out of 195) that had a combination of forest and savannah taxon-specific
alleles. Why then did the authors conclude that the forest and savannah elephants represent
different species? Is this conclusion consistent with the biological species concept?

5 Readings

The online version (http://www.uwyo.edu/buerkle/evol_life3500) of the list of readings
includes links to the electronic versions of the articles.

1. Burke, M., J. P. Dunham, P. Shahrestani, K. R. Thornton, M. R. Rose and A. D. Long.
2010. Genome-wide analysis of a long-term evolution experiment with Drosophila. Nature
467: 587–590.

2. Jiggins, C.D., R.E. Naisbit, R.L. Coe and J. Mallet. 2001. Reproductive isolation caused by
colour pattern mimicry. Nature 411: 302–305.

3. Lenner et al. 2012. The State of State Science Standards. Thomas Fordham Institute. (read
assessment of WY standards on p. 198–200)

4. Mead, L. S. and A. Mates. 2009. Why science standards are important to strong science
curriculum and how states measure up. Evolution: Education and Outreach 2: 359–371.

5. Stolz, U. et al. 2003. Darwinian natural selection for orange bioluminescent color in a
Jamaican click beetle. PNAS 100: 14955–14959.

6. Wyoming State Board of Education. 2008. Wyoming Science Content and Performance
Standards.

6 Additional Items

• The schedule of topics, assignments, and all other details in this syllabus are subject to
change with fair warning.

• I should be informed of an absence from a scheduled exam in advance and we will accommo-
date absences for legitimate reasons and administer an exam at another time. If an emergency
causes an absence from an exam, please contact me at your earliest convenience.

• Any student who has a disability and is in need of classroom accommodations should please
contact me and the University Disability Support Services.

• Students whose religious activities conflict with the class schedule should contact me at the
beginning of the semester to make alternative arrangements.

• Cheating and other forms of academic dishonesty are listed in University Regulation 802,
Revision 2. If you are found to be engaged in academic misconduct, at a minimum you will
receive no credit for that exam or assignment. Repeat or serious offenders can expect more
serious consequences.
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• Many electronic devices are distracting in the classroom, to the user, other students and
the instructor. This includes laptops, which clearly can be useful for taking notes but their
web access often is a distraction. I ask that students are conscientious about their electronic
devices and do their best to keep distractions outside the classroom. The simple guideline
is that laptops should be used for note-taking only and not for any internet access. Mobile
phones should not be used at all.

7 Schedule of Topics

Date Topic Assignment

4 Sept. Course overview & introduction
9 Sept. Evolutionary thinking Chpt. 1 FH (1–1.2)
11 Sept. Evolutionary thinking Chpt. 1 FH (1.3–1.5)
16 Sept. Evidence for evolution Chpt. 2 FH, EXL-1
18 Sept. Natural selection Chpt. 3 FH (3–3.6)
23 Sept. The social context of evolution Chpt. 3 FH (3.7), Mead and Mates 2009

pages 198–200 of Lenner et al. 2012
WY Science Standards, TP-1

25 Sept. Genetic variation Chpt. 5 FH (5.1–5.3)
30 Sept. Genetic and genome variation Chpt. 5 FH (5.4), EXL-2
2 Oct. Exam I

7 Oct. Selection and mutation Chpt. 6 FH (6–6.2)
9 Oct. Selection and mutation Chpt. 6 FH (6.3–6.4)
14 Oct. Selection and mutation Stolz et al. 2003, TP-2, HW-1
16 Oct. Migration, drift and inbreeding Chpt. 7 FH (7–7.2)
21 Oct. Migration, drift and inbreeding Chpt. 7 FH (7.3–7.5), HW-2
23 Oct. Drift and selection
28 Oct. Quantitative genetics Chpt. 9 FH (9.1–9.2)
30 Oct. Quantitative genetics Chpt. 9 FH (9.3–9.5), EXL-3
4 Nov. Quantitative genetics Chpt. 9 FH (9.6–9.7), HW-3
6 Nov. Exam II

11 Nov. Analysis of Adaptation Chpt. 10 FH (10–10.5)
13 Nov. Adaptation Chpt. 10 FH (10.6) and

Burke et al. 2010, TP-3
18 Nov. Life history evolution Chpt. 13 FH (13–13.2), EXL-4
20 Nov. Life history evolution Chpt. 13 FH (13.3–13.6)
25 Nov. Phylogenetics and macroevolution Chpt. 4, 17.3 FH
27 Nov. Thanksgiving Break
2 Dec. Speciation Chpt. 16 FH (16–16.2)
4 Dec. Speciation Chpt. 16 FH (16.3–16.5), EXL-5
9 Dec. Speciation Jiggins et al. 2001, TP-4
11 Dec. Human evolution Chpt. 20 FH (20–20.3)
16 Dec. Exam III – 1:15–3:15 p.m. (Tuesday of Finals week)
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