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Population models can take many forms, but with populations we classify as age/stage-structured, building
models to explicitly account for those stages is helpful. The purpose of this assignment is to introduce you
to modeling stage-structured populations in the form of matrix models. This assignment has two parts.
Part 1 is a brief proposal of research so that we can make sure you are on the right track. Part 2 requires
you to do research on your own and build a matrix model with accompanying write up.

Assignment Overview
You will:

. Select a species to analyse their population growth

. Report the life history of the species including stage structure
. Draw a life-cycle graph of species demography

. Write a set of equations for population growth of the species
. Using the published literature, parameterize your model

. Assess the population growth rate for your species

. Perform an elasticity analysis of the growth rate
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. Contextualize your results in the relevant literature

This project will be done in groups of two students. You are both expected to contribute equally to the
project. You will both be required to turn in identical reports.

Note: Much of this content has been informed and borrowed from iterations of population ecology courses run
by Drs. Stephanie Green & Martin Krkosek.

Submitted Content
Proposal (7 points)

For this project, each group must submit a brief, 500 word proposal covering points 1-5 above. The purpose
of this proposal is for the instructors to ensure you are on the right path, and to give you feedback on the
model before you analyse it. The proposal should have:

1. A brief paragraph on the species you selected, and it's life history. In this section, explicitly discuss
the foundational papers on the species that you are using to describe the population and stage
structure (2 points)

2. The life cycle-graph denoting all relevant parameters symbolically (2 points)

3. All equations for your model, and a corresponding table with parameter values and citations of
where they are coming from. In cases where numerical values for parameters cannot be found,
values can be chosen from closely related species or a rationale could be provided for the range of
values that will be considered in your analysis (3 points)

See the grading rubric regarding how the proposal will be graded.
Final Report

The final report will cover all the objectives listed above. It will be a maximum of 3000 words not including
code. Information from your proposal can be copied directly into the final report. The report will have the
basic sections of an academic manuscript:
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. Introduction (3 points)

Introduce the species, life history, why you chose this species, and outline the objectives of your

analysis

2. Model (6 points)

« Present your life-cycle graph with discussion, present your equations and define all parameters and
state variables, present the population projection matrix, and provide all parameter values, citing the
appropriate sources

3. Results (6 points)

« The meat of your report: present your analysis results including the population growth rate, the
stable stage distribution, the elasticity analysis, any simulations you might have performed, and any
sensitivity of the results to parameters you may not be certain about

4. Discussion (3 points)

» Contextualize your results in the broader literature. Discuss how these results may inform
conservation and management of the species in question, comment on whether or not the species is
of interest broadly to conservation and mangement. In this section also include assumptions and
caveats to your analysis, how your conclusions may be affected by them, and why you made them.

5. References (1 point)

o All references for your report including sources for parameterization are listed here. Format the
citations in the style of the journal Ecology

Assessment
Proposal 22 October 2021 @ 18:00 7
Final Report 26 October @09:00 18
Grading

An excellent assignment will:

Contain all the required information in each section, presented clearly and concisely without errors -
All figures and tables will have appropriate captions.

Be carefully researched - It will include appropriate references to available literature, which are not
just cited but interpreted.

Be written clearly and concisely — each paragraph will have a topic sentence that summarizes the
main point of the paragraph, followed by sentences that present and analyze the evidence
supporting each main point. The tone will be appropriate for a formal scientific report.
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Submission Details

Use the GitHub classroom link here: https://classroom.github.com/a/rZDwW2zV to accept the assignment
and view submission instructions.


https://classroom.github.com/a/rZDwW2zV

