Evolutionary Concepts
BIOL 2671

Course Outline
Winter 2025

"There is grandeur in this view of life . . . from so simple a beginning endless forms most
beautiful and most wonderful have been, and are being, evolved"
— Charles Darwin
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Left: Acinonyx jubatus. Credit: CJ Sharp, cc-by-sa-4.0,
https://creativecommons.org/licenses/by-sa/4.0/legalcode

Middle: Lynx canadensis. Credit: K Williams, cc-by-2.0,
https://creativecommons.org/licenses/by/2.0/legalcode

Right: Felis catus (Pancake, a now 12-year-old European Burmese). Credit: AC Algar

Evolution has shaped, and continues to shape, the living world. All living things that we see,
whether through our binoculars, down our microscopes, or in our mirrors, are products of
evolution, acting generation by generation with no foresight, plan, or intention. Whether we
want to understand the rise of antibiotic resistance, the shape of a swallow's wing, or why the
tropics harbour so many species, we must study evolution. Furthermore, we must consider
evolution if we want to predict how the natural world will respond to the unprecedented
pressures we are placing on the planet's natural systems. As Theodosius Dobzhansky (1973,
American Biology Teacher 35, 125-129) famously wrote: "Nothing in biology makes sense
except in the light of evolution"

This course will introduce you to the fundamentals of evolution across scales of biological
organization from genomic change to global biodiversity. We will travel from a Victorian
naturalist's home in England, to the Galapagos Islands, glacial lakes in British Columbia, and
to a very important freezer in a Michigan lab. Along the way, we will meet some of the people
who have proposed theory, tested hypotheses, and shaped our evolutionary understanding,
from Alfred Russell Wallace to Rosemary Grant. Throughout the class, | hope that not only
will you gain an understanding of key evolutionary concepts, but also of why it is one of the
most beautiful, elegant, and important ideas in the history of humankind.
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Lakehead Thunder Bay is located on the traditional lands of the Fort William First Nation,
Signatory to the Robinson Superior Treaty of 1850. Lakehead Oirillia is located on the
traditional territory of the Anishinaabeg. The Anishinaabeg include the Ojibwe, Odawa, and
Pottawatomi nations, collectively known as the Three Fires Confederacy.

Lakehead University acknowledges the history that many nations hold in the areas around our
campuses, and is committed to a relationship with First Nations, Métis, and Inuit peoples
based on the principles of mutual trust, respect, reciprocity, and collaboration in the spirit of
reconciliation.

WHO WILL BE TEACHING AND HOW To | CONTACT THEM?

Instructor: Graduate Assistant:
Dr. Adam Algar (he/him) Amy Klassen (she/her)
aalgar@lakeheadu.ca aklassen@lakeheadu.ca
CB 4018

Contact note:
Office hours: Amy will primarily be assisting with
| don’t have set office hours because marking. Please initially direct your
students almost never use them. Instead, questions to Dr. Algar (in particular, Amy is
email me to make an appointment or stop not able to make changes to marks or re-
by my office and see if I'm free — if I'm busy mark assessments).

then we can set up an appointment.

WHEN AND WHERE IS CLASS?

All times local time in Thunder Bay, Ontario.
Lectures: Mondays & Wednesdays: 1:00pm-2:30pm, BB-2006

WHAT ARE THE EXPECTATIONS FOR COMMUNICATION?

What you can expect from me:
| try to be as accessible as possible for my students, given the need to balance teaching,
research and other requirements of my role.

Meeting with me: | try to be available after class to answer questions. This time is best used
for short discussions or questions about the course material. If you have a longer, or more in-
depth question or point for discussion, email me (or speak to me after class) and we can set
up a time to meet. Please note that, this semester, | teach another class immediately after our
lectures so | have limited time after class — sorry!

Email: | reliably check and reply to emails between 9:00am and 5:00pm on weekdays
(excluding holidays). | do not reliably check or reply to emails in the evenings, on weekends,
or on holidays. | do my best to reply to emails within two working days (i.e. excluding
weekends and holidays), but it's not always possible. If you've emailed me about something
and it has been more than two working days, please send me a polite reminder as sometimes



an email slips down my inbox by accident. Please don’t send a reminder before two working
days has passed. The implication of the above is that if you email me the day before an
assessment, then chances are you won’t get a reply before the deadline, so plan
ahead. If something unforeseen happens that affects your ability to complete an assessment,
then email me as soon as you can.

What | expect from you:

Other than verbal announcements in class, | will communicate with the class via the
Announcements feature on D2L. It is your responsibility to check D2L regularly for
announcements especially regarding possible changes to delivery, scheduling, etc. | also
expect you to fully read the Course Outline. Similarly, | also expect that you check your
university email address regularly as in rare, but important, circumstances | may use email as
well as the Announcements tool.

WHAT WILL | BE LEARNING?

The lectures in this course will introduce you to fundamental evolutionary concepts, beginning
with microevolution and working outward in scale to finish with macroecological. We will place
considerable emphasis on how evolutionary processes produce patterns in nature, and on
problem solving and critical thinking.

1) Gaining an understanding of fundamental evolutionary processes

2) Interpreting evolutionary patterns and relationships

3) Learning how evolutionary biologists develop and test theory to advance knowledge

4) Identifying how evolution has shaped biological diversity

WHAT WILL | BE READING?

The optional book for the course is:
Futuyma, D. J., and M. Kirkpatrick. 2022. Evolution (Fifth edition.). Oxford University Press.

This lectures are loosely structured around the chapters and topics in this book — in some
cases they follow it closely, in others they diverge. | will not be assigning readings from the
book and it is an optional textbook. Mostly we will engage with articles from the primary
scientific literature, but the book can be helpful if you want more detail or to review
particular concepts. | will not assess topics or details from the book that are not covered in
lecture or tutorial.

The fifth edition of the book is available in the bookstore, and is priced at $88.99 (hard copy)
and $82.99 (180 day digital access) as of 15 December 2025. Prices are subject to change .
The 4" edition is absolutely fine and earlier editions are also likely to be okay although |
haven't looked at them closely.

| will sometimes supply a list of journal articles relevant to each topic to start introducing you
to the primary scientific literature. The scientific articles used in this course are either usually
available open-access from publishers, or through Lakehead's library, which pays a lot of
money so that students (and researchers) do not have to directly pay for them.



WHAT WiLL WE COVER?

The topics and timings below are a guide and are subject to change

Week Start Topic
Date
Jan 5 Darwin's grand idea

Jan 12 | Evolution at a single locus

Jan 19 | Phenotypes, fithess, and adaptation

Jan 26 | Buffer/Review & Quiz 1
Feb 2 Ecoevolutionary dynamics
Feb 9 Why moose have big antlers

Feb 16 | Winter break (no classes)

Feb 23 | Evolution in space
Mar 2 Buffer/Review & Quiz 2
Mar 9 Speciation

Mar 16 | Macroevolution

Mar 23 | Adaptive radiation

Mar 30 | Convergence and Contingency
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How WILL | BE EVALUATED?

Discussion of ideas, concepts, and methods are a valuable part of science and | encourage
you to discuss topics with your peers and instructors. However, all assessments must be
completed individually.

Quizzes / Exams

There will be two in-class quizzes and one final exam (tests, collectively). All of these will be,
to a limited extent, 'open book' in that you can bring in notes, books and similar but no
electronic devices (e.g. phones, tablets, computers) or other devices that can digitally store
text or access the internet. | will have the final say on what is allowed (so don't try to get away
with a digital device on a loophole or technicality!). Of course, exceptions will be made for
students registered with SAS with appropriate accommodations.

Weighting

| want to try something new (at least for me) with how the tests are weighted. The idea is
based on the fact that individuals differ in which topics that they are able to understand most
deeply. Traditionally, assessments near the end of the semester are weighted more heavily
but this rewards understanding of subjects presented later in the course more than those
presented earlier. My goal is to reward deeper understanding, regardless of when it occurs in
the semester. This is an experiment but one that can only benefit you, so we'll see how it
works!

Your final grade will be calculated from tests contributing 40%, 35% and 25% of your final
mark. However, which tests contribute to this mark will vary among students so that your
highest test mark will contribute 40%, your second highest 35% and your lowest test mark will



contribute 25%. Thus, if you struggle on one test, its impact on your final mark will be reduced
Note that ties are still applied to these percentages (e.g. if you receive a mark of 85 on Quiz
1, 85 on Quiz 2 and 80 on the final exam, then Quiz 1 would contribute 40%, Quiz 2 35% and
the final exam 25%).

Dates:

e Dates of Quiz 1 and Quiz 2 may need to be adjusted based on circumstances out of my
control (e.g. severe weather closure) but will never be earlier than the dates listed below

e The date of the final exam is set centrally

Quiz 1: January 28" (in class)
Quiz 2: March 4™ (in class)
Final Exam: Date will be set centrally

Individual work

Discussion of ideas, concepts, and evidence are a valuable part of science and | encourage
you to discuss them your peers and instructors. However, all assessments must be
completed individually.

Missed Assessments

During the course, we will strictly follow the University's regulation regarding Missed or Late
Academic Term Work due to lliness or Other Extenuating Circumstances:
https://csdc.lakeheadu.ca/Catalog/ViewCatalog.aspx?pageid=viewcatalog&catalogid=33&cha
pterid=11644&loaduseredits=False

Also see here:

https://www.lakeheadu.ca/studentcentral/exams/missed-academic-term-work

And here for the form:

https://app.laserfiche.ca/forms/PEi21?customerid=1499996209

Be sure to familiarize yourself with the above. In addition to submitting the form you must
also email me explaining the situation (no expectation to provide personal details).
Please also note that the regulation states that your request must be submitted prior to
the start of the quiz/exam/assessment. Of course, when the nature of the circumstances
make this impossible or unreasonable to do so, retroactive submissions will be considered on
a case-by-case basis.

It is your responsibility to be proactive about arrangements for replacement
assessment and initiate and maintain communication with me about the arrangements

Assignment & Exam Integrity
By taking this course, you agree to the following:

| understand and agree that:

(a) Unless otherwise allowed by the course instructor, | must complete the assignments in this
course without the assistance of anyone else.

(b) Unless otherwise allowed by the course instructor, | must not access any sources or
materials (in print, online, or in any other way) to complete any course exam.



| further understand and agree that, if | violate either of these two rules, or if | provide any
false or misleading information about my completion of course assignments or exams, | may
be prosecuted under the Lakehead University Student Code of Conduct — Academic Integrity,
which requires students to act ethically and with integrity in academic matters and to
demonstrate behaviours that support the University’s academic values.

GenAl Use

Generative artificial intelligence (Generative Al or GenAl) is a category of Al systems capable
of generating text, images, or other media in response to prompts. These systems include
ChatGPT and its variant Bing (built by OpenAl) and Bard (built by Google) among several
others. Other generative Al models include artificial intelligence art systems such as Stable
Diffusion, Midjourney, and DALL-E.

GenAl tools can provide valuable assistance and support in academic work. However, it is
essential to use them responsibly and ethically. The following information and guidelines
apply to the use of Al-based tools in this course:

a. Student Responsibility — It is the responsibility of the student to understand the
limitations of Al-based tools. While these tools can provide suggestions and insights,
final decisions and critical thinking should come from the student's own understanding
and effort. Before submitting, review your work with this in mind. If you don’t
understand what type of GenAl usage is appropriate, ask the course instructor for
clarification.

b. Formative Usage — In this class, you may use GenAl for formative, but not summative,
work. That means it can be used as a “possibility engine” (brainstorm tool), a “study
buddy,” a “collaboration coach,” a “guide on the side,” a “personal tutor,” a “co-
designer,” etc. to help you learn course content, but it cannot be used as the primary
vehicle for any work that is submitted for marks or evaluation. (See UNESCO'’s
“ChatGPT and Atrtificial Intelligence in Higher Education Quick Start Guide,” page 9, for
explanations and examples of these and other roles GenAl can productively serve in a
formative capacity.)

c. Error & Bias — Al content is created by computer algorithms that have been trained
using large amounts of data. The Al learns from patterns and examples in the data to
generate new content that resembles what it has been trained on. If the training data
used to train the Al model is biased or limited in scope, the Al may reproduce content
that is inaccurate, incomplete, offensive, and/or biased. Students should weigh this as
they consider material produced by Al.

d. Trustworthiness — Generative Al can be vulnerable to manipulation and misuse. It can
be used to generate fake news, misinformation, or deepfake content, which can have
harmful consequences. Students should check Al generated content against reputable
sources.

e. Plagiarism — Since [writing and critical thinking ability] are learning outcomes of this
course, all work submitted for evaluation must be the student's original work. Using the
work of others (including content curated/generated by Al) without proper citation is
considered plagiarism. See “Citing Artificial Intelligence” for assistance with correct
documentation.

f. Citation of Sources — If you use material generated by an Al program for an
assignment in this course, it must be cited like any other source (with due
consideration for the quality of the source, which may be judged as poor). Failure to do




so will be considered a violation of academic integrity. See Student Code of Conduct —
Academic Inteqrity.

Accommodations and Accessibility

Lakehead University is committed to achieving full accessibility for persons with
disabilities/medical conditions. Part of this commitment includes arranging academic
accommodations for students with disabilities/medical conditions to ensure they have an
equitable opportunity to participate in all of their academic activities. If you are a student with
a disability/medical condition and think you may need accommodations, you are strongly
encouraged to contact Student Accessibility Services (SAS) and register as early as possible.
For more information, please email sas@Ilakeheadu.ca or

visit https://www.lakeheadu.ca/faculty-and-staff/departments/services/sas

| aim to ensure that all students can achieve their best possible results, so if you have
circumstances affecting your assessments, please speak to me as soon as you can.

For students registered with Student Accessibility Services, Student Accessibility
Services will get in touch with me about your accommodations. Thus, there is no requirement
that you speak to me about them directly, but you are welcome to do so if you wish, especially
if you have any concerns about getting accommodations in place early. Also, please feel free
to feed back to me during the semester regarding accessibility and accommodations, either
directly or through your Accessibility Advisor, so that we can make changes or adjustments
that will improve accessibility and better implement accommodations.

WHAT ELSE Do | NEED To KNOwW?

Diversity, Equity & Inclusion
In this class | want us to:

e Develop an environment of mutual respect and safety in, and out of, the classroom and
tutorial room for all participants, regardless of culture, ethnicity, gender identity,
national origin, race, sex, sexual orientation, socio-economic status, religion, mental
and physical ability, experience, or other aspects of identity or background.

e Foster an environment where the merit of ideas, hypotheses, and data are rigorously
evaluated and challenged, but the merit of individuals is never in question.

You are expected to abide by the following principle in class, tutorials and online:
e Be respectful in all of your interactions

« Remember that others have different life experiences, perspectives, backgrounds,
strengths, and challenges

+ Challenge ideas, inferences, and evidence but not individuals

« Listen and learn. Do not dominate discussions.

» Be willing to change your mind if another argument, dataset, or set of evidence is
stronger

* Racist, sexist, or other discriminatory behaviour will not be tolerated. Nor will
harassment or bullying of any kind.



Throughout the course we will focus on a scientific approach based on the hypothetico-
deductive method. This is just one way of knowing.
» There are other ways of knowing and learning about the world. Our focus on scientific
method has no bearing on the value of other forms of knowing.

Science, including the study of evolution, has a history of discrimination and colonialism that
still exists. We will bear this in mind throughout the course, especially as:

* The theory and empirical work that forms the basis of the course has been done
overwhelmingly by white males of European descent.

+ Some of these researchers had racist, sexist and other discriminatory views. And some
of this research was used to strengthen and perpetuate hatred, racism, prejudice,
sexism, colonialism and discriminatory world views.

» Discussion of these ideas, and researchers, is not meant — in any way — to indicate an
acceptance of these views, or to excuse them.

| am still learning about diversity, equity and inclusion. and trying to improve.
* If | make mistakes, please draw these to my attention and feel free to discuss any
concerns that you have with me.

Academic Integrity

A breach of Academic Integrity is a serious offence. The principle of Academic Integrity,
particularly of doing one’s own work, documenting properly (including use of quotation marks,
appropriate paraphrasing and referencing/citation), collaborating appropriately, and avoiding
misrepresentation, is a core principle in university study. Students are strongly advised to
familiarize themselves with the Student Code of Conduct - Academic Integrity ("The Code") -
and, in particular, sections 26 and 83 through 85. Non-compliance with the Code will NOT be
tolerated in this course and the Code will be adhered to in terms of disciplinary action. The
Code provides a full description of academic offences, procedures when Academic Integrity
breaches are suspected and sanctions for breaches of Academic Integrity.

Copyright Compliance

By taking the course you sign up to the following statement:

| understand and agree that all instructional, reference, and administrative materials to which |
am given access in this course (the "course materials"), whether they consist of text, still or
kinetic images, or sound, whether they are in digital or hard copy formats, and in whatever
media they are offered, are protected in their entirety by copyright, and that to comply with
this copyright and the law.

(a) I may access and download the course materials only for my own personal and non-
commercial use for this course; and

(b) I am not permitted to download, copy, store (in any medium), forward or share, transmit,
broadcast, show, post or play in public, adapt, or change in any way any text, image, or sound
component of the course materials for any other purpose whatsoever except as expressly
authorized, and only to the extent authorized, in writing, by the course instructor.

| further understand and agree that, if | infringe the copyright of the course materials in any
way, | may be prosecuted under the Lakehead University Student Code of Conduct —
Academic Integrity, which requires students to act ethically and with integrity in academic
matters and to demonstrate behaviours that support the University’s academic values.

Recording Lectures and Class Activities



In Evolutionary Concepts, BIOL2671 instruction will be recorded, where possible, for
confidential access by students registered in the course but who are unable to attend class
due to the pandemic or other necessity. To the greatest extent possible only the image and
voice of the instructor will be recorded for this purpose but, due to class interaction, the
images and voices of students present in the classroom may be incidentally recorded and,
thus, be available for access by course students in remote locations. These recordings,
however, are strictly confidential and may be used only by the instructor and students
registered in the course and only for purposes related to the course. They may otherwise not
be used or disclosed. Students in the classroom who are concerned about being recorded in
this fashion may request the instructor to exclude them from the recording to the greatest
degree possible on the understanding that total exclusion cannot be guaranteed. The
recordings are made under the authority of sections 3 and 14 of The Lakehead University Act,
1965. Questions about the collection of the images and sounds in the recordings may be
directed to the Chair of the Department of Biology, Lakehead University, 955 Oliver Rd,
Thunder Bay, ON, P7B 5E1, +1 (807) 343-8010 ext 8460.




