
WLE 650 – Demographic Estimation 

Spring 2018 Course Description and Syllabus 

Instructor: 

Dr. Erik Blomberg 
Office: Room 230 Nutting Hall 
erik.blomberg@maine.edu 
Phone: 207-581-2904 
 
Number of credit hours: 3   
 
Class Meeting Times and Locations:  
Lecture: Mondays 9 a.m. to 10 a.m. Room 218 Nutting 
Lab: Tuesday 2 p.m. to 5 p.m. Room 254 Nutting. 
Discussion: Wednesdays 9 a.m. to 10 a.m. Room 218 Nutting 
 
Office Hours: By appointment or whenever my door is open 
 
Course Overview: Understanding spatial and temporal change in the abundance of 
organisms is a unifying theme across many ecological disciplines.  These changes 
represent the dynamics of populations, and in order to understand them fully, we need 
to critically evaluate underlying demographics: rates of reproduction, survival, and 
dispersal.  In this course we will explore the quantitative methods available for 
estimating and evaluating sources of variation in animal demographics, based largely 
on field studies of marked animals.  We will use a combination of lecture material, 
discussion of relevant primary literature, and applied computer exercises to explore 
these topics.      

Learning Outcomes: 

Goals and objectives - This course is designed to provide a survey of many (although 
certainly not all) of the analysis methods commonly used to evaluate animal 
demographics.  My objective here is to give you enough theoretical background and 
practical experience with available methods that you will feel comfortable exploring 
them in your own research.  During the semester we will focus on analysis using the 
software Program MARK, and its companion R package, rMark, to conduct capture-
mark-recapture analyses. During the latter half of the semester we will also spend some 
time on distance sampling, spatial mark-recapture, and other topics also implemented in 
Program R using a variety of packages. You will leave the course able to better apply 
demographic methods implemented in R to your own research. I also hope to give you 
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an expanded perspective on demographic estimation and data analysis in general, 
which will help you to explore additional methods on your own in the future as needed 
for specific applications.   

Outcomes – You will leave this course able to conduct demographic analyses on data 
collected from marked and unmarked animals, interpret the results of these analyses, 
and present them in peer-reviewed publications. This knowledge will also improve your 
abilities to conduct appropriate field sampling for studies of marked animals.  

Class Format: The course will be a mix of lecture material, computer lab exercises, and 
discussion of primary literature.  A tentative schedule is listed below.   

There will also be a required independent project, which will be presented during the 
last week of class.  

Required Texts: 

We will use two primary texts for the course, both of which are available free and online. 
I’ve listed assigned chapters for most weeks, and these are split between assigned 
readings and supplemental lab materials. You should do the readings in advance of 
lecture for each week, as they will give you a greater capacity to grasp the materials we 
cover in class.  You may find the supplemental readings useful for completing the lab 
assignments, but I leave it up to you whether you want to invest this time or not. There 
are no quizzes or exams in the course, so readings are “required” only in that they will 
help you with self-learning and in taking as much away from the course as possible.  I 
recommend completing readings prior to the class the week they are listed.  

Estimation of Parameters for Animal Populations by Powel and Gale will be our main 
conceptual text for most weeks.  This book is available for free as a downloadable e-
book from the author’s webpage: 

http://larkinpowell.wixsite.com/larkinpowell/estimation-of-parameters-for-animal-pop 

You can also purchase a hard copy if you like for the bargain price of $17.50 – see 
purchasing links on the same website linked above.  

Program MARK: A Gentle Introduction by Evan Cooch and Gary White (note that Gary 
White is an Alumni of our graduate program). This text is available for free (!) at 
http://www.phidot.org/software/mark/docs/book/.  In addition to being an extremely 
useful user’s manual for Program MARK, it also provides very accessible introductory 
detail on many demographic estimation techniques.  In some cases the Gentle 
Introduction contains information that is not readily available from other published 
sources.  You will see chapters of the Gentle Introduction assigned for most weeks, and 
I will supplement these readings with other required readings as needed.   

http://larkinpowell.wixsite.com/larkinpowell/estimation-of-parameters-for-animal-pop
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Other Suggested Texts: These texts provide supplemental reference to the information 
that will be presented in class.  They are not necessary to do well in the course, but they 
will provide you with additional resources if needed.  The first three are available from 
the library, and Burnham and Anderson is available as an online e-book.  If you wanted 
to add a single book to your library as a reference to mark-recapture, Amstrup et al. 
would be my recommendation, but recognize much of the material is redundant to that 
contained in the Gentle Introduction.  The last three books are not currently in the library 
but I have copies if you’d like to look at them.  Kery and Royle is related much more to 
occupancy analysis and its extensions, but they have a LOT of great introductory 
materials that relate to doing simulations and coding demographic analyses in R. Hobbs 
and Hooten and Kery and Shaub cover Bayesian analyses which we will only touch on 
briefly; Hobbs and Hooten gives an awesome math/stats background that generalizes 
into maximum likelihood estimation in general, and Kery and Shaub is the best source 
for starting code for Bayesian mark-recapture; supposedly Kery and Royle will be 
publishing a Volume 2 soon which will cover open capture models.  

Analysis and Management of Animal Populations by Williams, Nichols and Conroy. 

Model Selection and Multimodel Inference by Burnham and Anderson. 

Handbook of Capture-Recapture Analysis by Amstrup, McDonald, and Manly 

Applied Hierarchical Modeling in Ecology by Kery and Royle.  

Bayesian Models: A Statistical Primer for Ecologists.  Hobbs and Hooten. 

Bayesian Population Analysis Using WinBUGS. Kery and Shaub. 

 

Other Reference Papers: There are a number of published articles that I find to be 
great resources for demographic analysis in general.  I’ve listed some as required 
readings for lab, and others as background reference materials for the weekly 
discussions. I don’t necessarily expect you to read all of the reference papers I’ve listed 
during the semester, but I hope this list will provide you with starting points for your 
projects, and also will serve as a useful reference for you in the future.  A few general 
references I would encourage you to become familiar with are: Arnold 2010, Beissinger 
et al. 2006, Sandercock 2006, Powell 2007, Johnson and Omland 2004, and Lebreton 
et al. 1992. (Full citations listed below).   

Software: All the software we will use during the course that are available as free 
downloads. These include Program MARK (http://www.phidot.org/software/mark/), 
Program R (http://www.r-project.org/), R Studio (https://www.rstudio.com/), and JAGS 
(http://mcmc-jags.sourceforge.net/).  These will be available in the Nutting Hall 

http://www.phidot.org/software/mark/
http://www.r-project.org/
https://www.rstudio.com/
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Computer Lab, but I recommend you also download and install them on your personal 
machines so that you can work outside of the lab. We may also use the PopTools add-
in for Excel, another free download (http://www.poptools.org/), and a number of different 
R packages.    

 

Course Requirements and Grading:   

Participation: The success of a course like this depends on meaningful participation 
from all involved (including the instructor!).  For that reason active participation in both 
the computer lab exercises and the class discussions are two major course 
requirements.  I will not be taking attendance, but naturally participation is contingent on 
regular presence in class.  If you have to miss class, I appreciate the courtesy of being 
informed ahead of time. 20% of your class grade will come from participation. 

Discussion: In addition to being an active participant in the class, you will be required to 
lead discussion for one of the assigned articles during the semester.  This will require a 
greater amount of preparation compared to a typical week, including additional 
background readings on your part.  For example, you should read the suggested 
background readings as a starting point, and also follow up on citations contained in the 
article that are necessary to fully understand the paper.  You will need to sufficiently 
understand the materials presented in the paper to guide the rest of the class through 
discussion, answer any questions that may arise, and to steer us through the inevitable 
awkward silences.  You should come to class prepared with a handout or short power-
point that contains a breakdown of the article and some questions to guide discussion. 
To assist you in this process, we should meet individually the week prior to your 
assigned discussion to go over the article and discuss the most salient points. Leading 
this discussion will constitute 20% of your class grade. 

Assignments: Each week there will be a short assignment that will parallel that week’s 
lab, which I’ll expect you to complete outside of class.  My goal with these assignments 
is not to burden you with busy work, but instead to reinforce the skills we covered during 
class that particular week.  These assignments will typically consist of an additional 
analysis to complete on your own that will be very similar to the analysis we conduct 
together in lab.  Deliverables will be simple (e.g. AIC tables or screen shots of your 
MARK set ups) and I will mainly be checking the assignments to make sure you 
completed the analysis correctly.  Assignments will be graded as pass/fail, and you 
have an infinite number of chances, conditioned on the end of the semester, to 
complete the assignment correctly.  Your cumulative assignment grade will be the 
proportion of correct assignments you complete, and it will be worth 30% of your course 
grade.           

http://www.poptools.org/


Independent Project: The final major requirement of the course will be to conduct a 
demographic analysis, which you will present and defend during the last week of 
classes.  Ideally the project will involve your own data, but I can also provide you with a 
dataset if needed.  I’ll cover my expectations for the project during the first week of 
class, and we should meet individually during the first few weeks of the semester to talk 
about your plan for completing your analysis.  I also expect that we will meet somewhat 
regularly throughout the semester to check in on the project and so I can help you with 
issues as they arise.  You should take the initiative to set these meetings, but I will 
check in periodically if I haven’t heard anything from you. The independent project will 
be worth 30% of your class grade.  

The formal breakdown for grading in the course will be as follows:  

Assignments – 30%; Discussion Lead – 20%; Participation – 20%; Analysis and 
Presentation – 30%.   

Your final grade will be assigned as follows: 

A 90 – 100% 

B 80-89% 

C 70-79% 

D 60-69% 

F < 60% 

 

Online Resources: I’ve created a Blackboard site for the course that you should be 
able to access through your Mainestreet or MyCampus Portals.  On this page I will post 
relevant course materials such as the syllabus, assignments, data files for lab, etc.  All 
required readings for discussion will be posted in the “Class Readings” folder on the 
content page, but you will have to retrieve reference readings and Gentle Introduction 
chapters on your own.  All reference readings are accessible through the Library web 
page.     

 

Academic and Professional Integrity: I expect that students in my courses will hold 
themselves to high professional standards.  University policies on Academic Honesty 
may be found at the website of the Division of Student Affairs 
(http://umaine.edu/studentaffairs/jad/) and the Universities Academic Honest Statement 
is listed at the end of this syllabus. In addition to University policies, our respective 
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professional societies provide us with guidance on standards of professional conduct 
and ethics. 

The Wildlife Society: 

http://joomla.wildlife.org/index.php?option=com_content&task=view&id=769) 

The American Fisheries Society:  

http://fisheries.org/cert_standardsofprofessionalconduct 

The Society for Conservation Biology: 

http://www.conbio.org/about-scb/who-we-are/code-of-ethics 

 

Course Schedule (Subject to change at my discretion) 

Week 1 (22 Jan). Introduction to course, Program MARK and Capture-Mark-
Recapture.   

Readings: Powell and Gayle Chapters 3, 4, 7 (read Ch 1 and 2 if you want to be 
really thorough) 

Supplements for Lab: “Gentle” Introduction Chapters 1 and 3 (and I suppose Ch2 
also if you want to be thorough). 

Week 2 (29 Jan).  Use of the Design Matrix and Linear Models in Program MARK.   

Readings: Powell and Gayle Chapters 6, 10. 

Supplements for Lab:  “Gentle” Introduction Chapters 4 and 6 

Week 3 (5 Feb). Use of continuous covariates in Program MARK and approaches to 
inference.  

Supplements for Lab: “Gentle” Introduction Chapter 11 

Week 4 (12 Feb).  Goodness-of-fit testing and variance approximation.  

Readings: Powell and Gayle Chapter 5 

Supplements for Lab: “Gentle” Introduction Chapter 5 and Appendix B. 

Week 5 (19 Feb; No Class on Monday the 19th).  Introduction to Program R.   

Readings: None 

http://joomla.wildlife.org/index.php?option=com_content&task=view&id=769
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Week 6 (26 Feb) Introduction to the RMark package and nest survival analysis. 

Readings: “Gentle” Introduction Chapter 17 and Appendix C. 

Week 7 (5 Mar) Closed capture models using RMark.  

Readings: Powell and Gayle Chapter 8 

Supplement for lab: “Gentle” Introduction Chapter 14. 

March 12-16 (Spring Break) 

Week 8 (19 Mar) Multi-state capture-mark-recapture using RMark 

Readings: Powell and Gayle Chapter 12 

Supplements for Lab: “Gentle” Introduction Chapter 10. 

Week 9 (26 Mar) Robust design capture-mark-recapture using RMark 

Readings: Powell and Gayle Chapter 13 

Supplements for Lab: “Gentle” Introduction Chapter 15. 

Week 10 (2 Apr) Spatially-explicit mark-recapture using the SECR package 

Readings: Efford and Fewster 2013 

Week 11 (9 Apr – Erik at AOS Conference) No Class, independent project work period. 

Week 12 (16 Apr) Distance sampling using the unmarked package 

Readings: Powell and Gayle Chapter 19 

Week 13 (23 Apr) Primer of Bayesian analysis and implementation in JAGS 

Readings: Kery and Shaub Chapter 5 

Week 14 (30 Apr) – Project Presentations. These will be held during lecture, lab and 
discussion periods to accommodate all students.  

 

 

 

 



Discussion Schedule: Note – I’ve listed additional references for some but not all 
weeks.  These are largely to benefit the discussion leader, rather than for all to read.  

Week 1 – Brief meeting to plan discussion schedule.  

Week 2 – Philosophy of science - Anderson 2001, 2003, Engman 2003 

Week 3 – CJS and individual covariates – Zabel et al. 2005 

Week 4 – Experimental design - Sandercock et al. 2011 

Week 5 – Application of GOF test - Pilastro et al. 2003 

Week 6 – Nest survival – Saab et al. 2011. 

 Reference: Mayfield 1975, Dinsmore et al. 2002, Rotella et al. 2004 

Week 7 – Pradel Models – Alisauskas and Kellett 2014. 

 Reference: Pradel 1996, Nichols et al. 2000, Chapter 13. 

Week 8 – Multistate models – Rivalan et al. 2005 

Reference: Nichols and Kendall 1995, Lebraton and Pradel 2002, White et al. 
2006. 

Week 9 – Robust Design – Frick et al. 2010 

Reference: Pollock 1982, Kendal and Nichols 1995, Kendall et al. 1997, CH 15. 

Week 10 – Spatially explicit mark recapture – Drewry et al. 2013 

 Reference: Efford and Fewster 2013 

Week 11 – No Class 

Week 12 – Distance Sampling – Harihar et al. 2014  

 Reference: Anderson et al. 1978, Burnham and Anderson 1984. 

Week 13 – State Space Models – Flesh 2014 

 Reference: Buckland 2004 

Week 14 – Project Presentations 

Finals Week – There will be no scheduled final to allow students to get an early start on 
summer field work.  I will be available during our final exam period to provide 
feedback on student projects.  
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Additional Items: 
 
University of Maine administrative policy statements 
 
Academic honesty:  
 

Academic honesty is very important. It is dishonest to cheat on exams, to copy term 

papers, to submit papers written by another person, to fake experimental results, or to 

copy or reword parts of books or articles into your own papers without appropriately 

citing the source. Students committing or aiding in any of these violations may be given 

failing grades for an assignment or for an entire course, at the discretion of the 

instructor. In addition to any academic action taken by an instructor, these violations are 

also subject to action under the University of Maine Student Conduct Code. The 

maximum possible sanction under the student conduct code is dismissal from the 

University. 

 
 

http://dx.doi.org/10.1371/annotation/369119db-d9ca-4473-9390-89ee0c2a532f


Students with disabilities:  
 

If you have a disability for which you may be requesting an accommodation, please 

contact Disabilities Services, 121 East Annex, 581-2319, as early as possible in the 

term.   
 
 
Course schedule disclaimer (disruption clause):  
 

In the event of an extended disruption of normal classroom activities, the format for this 

course may be modified to enable its completion within its programmed time frame. In 

that event, you will be provided an addendum to the syllabus that will supersede this 

version. 
 

 
Sexual violence policy: 
 
Sexual discrimination reporting: The University of Maine is committed to making 

campus a safe place for students. Because of this commitment, if you tell any of your 

teachers about sexual discrimination involving members of the campus, your teacher 
is required to report this information to the campus Office of Sexual Assault & 

Violence Prevention or the Office of Equal Opportunity. 
 
Behaviors that can be “sexual discrimination” include sexual assault, sexual 

harassment, stalking, relationship abuse (dating violence and domestic violence), 

sexual misconduct, and gender discrimination. Therefore, all of these behaviors must be 

reported. 
 
Why do teachers have to report sexual discrimination? 



The university can better support students in trouble if we know about what is 

happening. Reporting also helps us to identify patterns that might arise– for example, if 

more than one victim reports having been assaulted or harassed by the same individual. 

 
What will happen to a student if a teacher reports? 

An employee from the Office of Sexual Assault & Violence Prevention or the Office of 

Equal Opportunity will reach out to you and offer support, resources, and information. 

You will be invited to meet with the employee to discuss the situation and the various 

options available to you. 

 

If you have requested confidentiality, the University will weigh your request that no 

action be taken against the institution’s obligation to provide a safe, nondiscriminatory 

environment for all students.  If the University determines that it can maintain 

confidentiality, you must understand that the institution’s ability to meaningfully 

investigate the incident and pursue disciplinary action, if warranted, may be limited.  

There are times when the University may not be able to honor a request for 

confidentiality because doing so would pose a risk to its ability to provide a safe, 

nondiscriminatory environment for everyone.  If the University determines that it cannot 

maintain confidentiality, the University will advise you, prior to starting an investigation 

and, to the extent possible, will share information only with those responsible for 

handling the institution’s response. 

 

The University is committed to the well-being of all students and will take steps to 

protect all involved from retaliation or harm.   

 

If you want to talk in confidence to someone about an experience of sexual 

discrimination, please contact these resources: 

 

For confidential resources on campus: Counseling Center: 207-581-1392 or Cutler 
Health Center: at 207-581-4000.  



For confidential resources off campus:  Rape Response Services: 1-800-310-0000 or 

Spruce Run: 1-800-863-9909.  

 

Other resources:  The resources listed below can offer support but may have to report 

the incident to others who can help: 

 

For support services on campus: Office of Sexual Assault & Violence Prevention: 
207-581-1406, Office of Community Standards: 207-581-1409, University of Maine 
Police: 207-581-4040 or 911. Or see the OSAVP website for a complete list of services 

at http://www.umaine.edu/osavp/   
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