Environmental Studies 20, 24S
Conservation of Biodiversity

Course Description

This course will examine the range of ways in which human society interacts with and
influences biological diversity. We will begin with a consideration of the biological nature of
diversity. What is biodiversity and how is it created? What are the global patterns of
biodiversity and how are these created and maintained? Secondly, we will consider the
influence of human societies on biodiversity. Is there a biodiversity crisis? What is the current
rate of extinction and what is the natural extinction rate? What does humankind do to cause
animal and plant extinctions? What properties of individual species make them vulnerable to
extinction. What are the major threats to biodiversity? We will also ask what value does
humanity draw from biodiversity, or, in other words, why should we care about biodiversity?
We will examine the ways in which we exploit natural resources, particularly forests and
fisheries, and learn the scientific tools that can be used to manage this exploitation. These
topics will be addressed through lecture material, course readings, discussion, computer
simulation and writing assignments.

Instructors: Prof. Doug Bolger, TA: Kristen Jovanelly (Ph.D. student)

Primary learning objectives:

e Understand the natural evolutionary and ecological processes that generate and
maintain biological diversity.

e Understand how human activities interact with these processes to cause declines
in biodiversity

e Understand how biological knowledge is used to help conserve biodiversity and
manage natural resources.

e Understand the uses and limitations of mathematical models in the management
of populations and natural resources

Overall learning goal: To develop critical thinking skills in the realm of biodiversity
issues. Effective critical thinking in this domain must be based on ecological reasoning
(an understanding of the dynamics of ecological systems), quantitative reasoning, and
model-based inferences.

Prerequisites: ENVS2 or BIOL16
Class meetings: 12-hour, MWF 12:50-1:55; x-hour Tu 1:20-2:10, 101 Fairchild

Office hours :
Prof. Doug Bolger: By appointment, 106 Steele.
TA Kristen Jovanelly M 2:00-3:00 and by appointment. 112 Fairchild



Requirements

Midterm exam #1 100 points
Final exam (not cumulative) 100 points
Three homework assignments 100 points
Class participation 50 points
Quizzes 50 points
Final project 150 points
Total 550 points
Required Texts:

1. L. Scott Mills, Conservation of Wildlife Populations, 2" edition, Blackwell Publishing,
Malden MA, 2013, 326 pp. Library has electronic copy of textbook, so no need to
buy.

2. Sodhi, NS, Ehrlich PR (2010) Conservation Biology for All. Oxford University
Press, Oxford, UK. 344 pp. Free e-textbook. Available on the course Canvas site

3. Other course readings are available as PDFs on the Canvas site

NetLogo and STELLA software. Your homework assignments will be done using the
NetLogo and STELLA computer simulation software. NetLogo is freeware and
STELLA is available on the Thayer computing website. This software will enable us to
explore the use of computer simulations in the management and conservation of animal
and plant populations without requiring programming knowledge on your part. You will
be instructed in the use of the software at the appropriate time.

Final Projects. Each student will be required, working in groups, to complete a final
project that will involve conducting a Population Viability Analysis for a selected
species. You will create a STELLA model to represent the relevant aspects of the
population dynamics of the species. You will also write a management plan based partly
on the results of the STELLA simulation and partly on the basis of the biological and
conservation principles taught in the lectures and readings in the course. The principles
and techniques of Population Viability Analysis will be presented through lecture and
readings. Review the papers by Armbrister & Lande or McKelvey et al., for examples of
population viability analyses.

Class participation. Class participation is an important component of this course. There
are a number of discussions scheduled throughout the term and 10% of the final grade is
based on participation. Learning to critically read and discuss the primary literature is an
important goal of the course. For each discussion you will need to come prepared to
discuss the reading assigned for that day. The success of these discussions depends upon
a high degree of preparation. If a class discussion is denoted on the calendar you should
read the material assigned for that date in advance of class. 1f needed, I will call upon
students to keep the discussions moving and to ensure participation. Some discussions



will be led by students — more details on this to come. Final participation grades will be
based upon the degree of preparation that is reflected in responses to questions and the
degree to which the individual student intellectually engages with the course material.

Learning accommodations. Students requesting disability-related accommodations and
services for this course are required to register with Student Accessibility Services

(SAS; Apply for Services webpage; student.accessibility.services@dartmouth.edu; 1-
603-646-9900) and to request that an accommodation email be sent to me in advance of
the need for an accommodation. Then, students should schedule a follow-up meeting with
me to determine relevant details such as what role SAS or its Testing Center may play in
accommodation implementation. This process works best for everyone when completed
as early in the quarter as possible. If students have questions about whether they are
eligible for accommodations or have concerns about the implementation of their
accommodations, they should contact the SAS office. All inquiries and discussions will
remain confidential.

Religious observances. Dartmouth has a deep commitment to support students' religious
observances and diverse faith practices. Some students may wish to take part in religious

observances that occur during this academic term. If you have a religious observance that
conflicts with your participation in the course, please meet with me as soon as possible —
before the end of the second week of the term at the latest—to discuss appropriate course
adjustments.

Honor Principle. This course is conducted under the principles of the Dartmouth College
Academic Honor Principle. I encourage you to review the Honor Principle. You are also
responsible for the information concerning plagiarism found in

https://Iwriting dartmouth.edu/support/sources-and-citations

The faculty, administration, and students of Dartmouth College acknowledge the responsibility
to maintain and perpetuate the principle of academic honor, and recognize that any instance of
academic dishonesty is considered a violation of the Academic Honor Principle:
https://policies.dartmouth.edu/policy/academic-honor-principle-1

You are encouraged to discuss among yourselves course content outside of class. You are also
encouraged to discuss approaches to the solution of problem sets or approaches to writing
final projects. However, the specific solutions or the specific writing and researching of your
project should be done only by the individual. I encourage cooperative study groups for
exams.

Use of Generative Al - The use of Generative Al tools on any homework assignment,
final paper, quiz or exam will be considered a violation of Dartmouth’s honor code. You
are free to use these tools to assist with your learning and studying for this course outside
of the contexts listed above.


https://students.dartmouth.edu/student-accessibility/students/where-start/apply-services
mailto:mailto:student.accessibility.services@dartmouth.edu
https://students.dartmouth.edu/student-accessibility/services/testing-center

Policy for late work. All homework is due at the assigned time. Unexcused late submission
will be penalized at the rate of 10% per day. If you want to ask for an extension because of
unavoidable extenuating circumstances you must contact me before the due date/time.
Extensions are not available for quizzes.

Mental Health and Wellness. The academic environment is challenging, our terms are
intensive, and classes are not the only demanding part of your life. There are a number of
resources available to you on campus to support your wellness, including: the Counseling
Center which allows you to book triage appointments online, the Student Wellness

Center which offers wellness check-ins, and your undergraduate dean. The student-

led Dartmouth Student Mental Health Union and their peer support program may be helpful if
you would like to speak to a trained fellow student support listener. If you need immediate
assistance, please contact the counselor on-call at (603) 646-9442 at any time. Please make me
aware of anything that will hinder your success in this course.

Title IX. At Dartmouth, we value integrity, responsibility, and respect for the rights and
interests of others, all central to our Principles of Community. We are dedicated to establishing
and maintaining a safe and inclusive campus where all community members have equal access
to Dartmouth's educational and employment opportunities. We strive to promote an
environment of sexual respect, safety, and well-being. Through the Sexual and Gender-Based
Misconduct Policy (SMP), Dartmouth demonstrates that sex and gender-based discrimination,
sex and gender-based harassment, sexual assault, dating violence, domestic violence, stalking,
etc., are not tolerated in our community.

For more information regarding Title IX and to access helpful resources, visit Title IX's
website (sexual-respect.dartmouth.edu). As a faculty member, I am required to share
disclosures of sexual or gender-based misconduct with the Title IX office.

If you have any questions or want to explore support and assistance, please contact the
Title IX office at 603-646-0922 or TitleIX@dartmouth.edu. Speaking to Title IX does not
automatically initiate a college resolution. Instead, much of their work is around providing
supportive measures to ensure you can continue to engage in Dartmouth's programs and
activities.

Attendance. You are responsible for all information presented in classes and x-hours.
That includes lecture material as well as announcements about homework assignments,
course readings, exams, and papers. Obviously, the most reliable way to get this
information is to attend all class meetings. Being absent during discussions will count
against your participation grade.

Please be on time for class. I will endeavor to begin class promptly at 12:50.
Please be here and seated by that time. Students trickling in during the first 15 minutes of
class is distracting and disrupts the class. Please extend this courtesy to your classmates
and me.

Laptops. Laptops are useful for note-taking. However, their use for other purposes can
be distracting to your classmates and me. Please only use laptops for note-taking. Their
use for email or accessing the internet is not permitted during class and if I become aware


http://www.dartmouth.edu/~chd/
http://www.dartmouth.edu/~chd/
https://students.dartmouth.edu/wellness-center/wellness-mindfulness/transition-resources-and-information/virtual-student-wellness-center
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of their use for those purposes you will be asked to leave the room. Use of laptops for
non-class purposes will affect your participation grade.

Cell phones. A ringing cell phone is very disruptive to class discussion. Please leave
your cell phones home or be absolutely certain to turn them off before coming to class.

X - hour. Currently I have activities scheduled for most of the X-hour periods. The TA
will lead some of these sessions. Again, you will be held responsible for all material
presented in X-hour. Currently unscheduled X-hour sessions may be scheduled later in
the term to catch up on lecture material, hold problem help sessions, or for guest lectures.
Please hold these periods open in your schedule.

Field Trip. We are scheduled for an optional local forestry field trip for Saturday, May 4
from 1200pm to 230pm. We will visit local forest lands owned and managed by
Dartmouth. We will discuss the field trip further as the time approaches.

Necessary biological background. To fully understand and appreciate the material
presented in this course a certain degree of biological background knowledge is
necessary. In the following paragraph I briefly review the necessary background. If you
have taken the prerequisites of BIOL 16 or ENVS 2 you should have this background.
None of these topics are that hard to understand, and some degree of unfamiliarity with a
few of these topics should not preclude you from taking the class. If you are having
problems recalling any of this material, I recommend you review the following topics
using your ENVS2 text or an ecology textbook from the library.

In short, you should be aware of the ways in which physical (e.g. pH,
temperature, moisture, nutrients, etc.) and biotic factors (competition, predation, etc.)
place limits on the distribution and abundance of organisms. You should understand how
these limits combine to define the ecological niche of a species. You should be familiar
with the effects of birth and death rates on the growth of populations and be aware that
the dynamics of a population can be represented by a population growth equation or
model. You should have a basic understanding of evolution by natural selection. You
should also be conversant with the manner in which biologically important elements are
cycled in ecosystems.

Diversity and Inclusion. Academic research and conservation practice has historically
been built on a small subset of privileged voices. In this class, we will make an effort to
gain perspectives from a diverse group of scientists and practioners, but limits still exist
on this diversity. I acknowledge that it is possible that there may be both overt and covert
biases in the material due to the lens with which it was written.

Furthermore, I would like to create a learning environment for my students that
supports a diversity of thoughts, perspectives and experiences, and honors your identities
(including race, gender, class, sexuality, religion, ability, etc.) To help accomplish this:

If you have a name and/or set of pronouns that differ from those that appear in
your official university records, please let me know.

If you feel like your performance in the class is being impacted by your
experiences outside of class, please don’t hesitate to come and talk with me. I want to be



a resource for you. Remember that you can also submit anonymous feedback (which may
lead to me making a general announcement to the class, if necessary to address your
concerns).

I am still in the process of learning about diverse perspectives and identities. If
something was said in class (by anyone) that made you feel uncomfortable, please talk to
me about it. (Again, anonymous feedback is always an option.)

As a participant in course discussions, you should also strive to honor the
diversity of your classmates.

Socioeconomic Differences and Financial Difficulty. Our community is composed of students
from a variety of financial backgrounds. Socioeconomic diversity can be invisible, and you may
be experiencing financial difficulties related to the cost of textbooks, materials, or other
necessities for our class of which I am not aware.

If you encounter financial challenges related to this class, there may be sources of support for
you. If you feel comfortable sharing your experience with me, you may. You may also consider
meeting with a financial aid officer to discuss options, reaching out to the First-Generation
Office if you are a first-generation student, browsing the Funding Resources page, or, for
unexpected expenses, applying to the Barrier Removal Fund through the Financial Aid tile

in DartHub.
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Week Date Day Topic Reading
25-Mar M Introduction Mills ch. 1
Tu X-hour, Discussion - Foundations of Sodhi & Ehrlich Ch. 1, Ludwig et al.,
26-Mar Conservation Hilborn & Ludwig
1 What is biodiversity - how much is there? May, skim Mora et al.
27-Mar W Patterns of diversity
Diversity Theories. Ecological/Evolutionary Begon et al.
29-Mar F Scale. Primary and secondary processes.
Diversity Theories. Niche Theory, Non-
1-Apr M quilibrium theories, others
2-Apr Tu x-hour, NetLogo Software Demonstration
2 Drivers of diversity loss. Habitat loss - Sodhi & Ehrlich Ch. 4 & 7, OIff &
deforestation, Habitat fragmentation. Ritchie, Collins et al.
3-Apr w Discussion of grassland papers
e Habitat Fragmentation. Tropical Kummer, Nepstad et al.
5-Apr deforestation discussion
Introduction to Population Models and Mills Ch. 5(pp. 79-91) & Ch. 7
8-Apr M Fisheries Management
X-Hour - STELLA software demonstration
3 9-Apr  Tu (Homework 1 due)
10-Apr W STELLA software demonstration
12-Apr F  Fisheries management Mills Ch. 14 (pp. 251-260)
15-Apr M Film: Empty Oceans Empty Nets Frank et al.
16-Apr  Tu
4 Fisheries discussion/Extinction Dewes, Fogarty & Murawski, Tolley
17-Apr W rates’/Homework 2 due
19-Apr  F  Extinction rates/ skim Pimm & Askins;
Extinction Rates/habitat fragmentation Newmark, Robinson et al.,
22-Apr M discussion Damschen et al.
23-Apr  Tu
5 24-Apr W Review session for exam
25-Apr Th Midterm exam (7-10 pm) 101 Fairchild
26-Apr F class cancelled
Population viability analysis (PVA)/Age- Mills Ch. 6, Mills, Ch. 10, skim
structured population models. HW#3 McKelvey et al.
29-Apr M assigned
6 30-Apr  Tu Spatial population models Mills Ch. 10
1-May W Forestry Practices Spies
3-May F Ecosystem effects of forestry Wardle et al.
Foresty field trip (12:00-2:30) - optional but
4-May  Sa recommended
Evolution and population genetics /Discuss Mills Ch. 12, Armbruster & Lande,
PVA papers Burgman & Possingham, Mills Ch. 3,
6-May M McKinnon & Rundle
7 7-May  Tu Population Genetics and Conservation Mills Ch. 9, Westermeier et al.
8May W ESA and other US. policy. HW#3 due Norris
10-May F PVA research session
13-May M ESA and other U.S. policy.
Discussion - Spotted Owl Case Study Thomas et al., review McKelvey et
8 14-May Tu al.
15-May W Climate Change & Biodiversity Walther et al.,
17-May  F  PVA help session
20May M Climate Change & Biodiversity Jump & Pefuela,
21-May  Tu PVA help session
9 Biodiversity and Ecosystem function Mills Ch. 13, Cardinale et al., skim
22-May W Sodhi & Ehrlich Ch. 3
Discussion - Biodiversity and Ecosystem
24-May  F  fynction
27-May M Memorial Day - no classes
28-May Tu PVA presentations Ricketts et al.
1 o 29-May W Last day of classes - PVA presentations PVA projects due at 5:00 pm
1-un M Final Exam, 300pm-500pm, 101 Fairchild
4-Jun Tu Last day of exams



