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NRES 880 Vertebrate Population Analysis 
Syllabus 

 
Instructor:  
Dr. Larkin Powell 

Professor of Conservation Biology/Animal Ecology 
School of Natural Resources 

Office: 419 Hardin Hall 
Phone: 472-6825 
Email: lpowell3 at unl.edu 
Office Hours: by appointment (email preferred) 
 
Course description:   
Introduction to the estimation of demographic parameters from surveys and mark-
recapture data.  Emphasizes analytical and computer skills used to estimate population 
vital rates, such as abundance, density, population size, survival rates, home range size, 
and movement rates. 
 
Course location/time: 
Lecture/Lab: MW 2:00-4:00    200 HARH, East Campus  
 
Required Textbook: 
Cooch, E., and G. White.  2014.  Program MARK: a gentle introduction, 12th edition.   

Can be viewed and/or downloaded from: 
http://www.phidot.org/software/mark/docs/book/ 
http://www.phidot.org/software/mark/docs/book/pdf/mark_book_rotated.zip 

 
Course Objectives: 
Upon completion of the course, students should be able to:  

1. View almost every situation in life as a binomial or multinomial occurrence (i.e., 
think in terms of probabilities).  

2. Use mark-recapture analyses to estimate demographic parameters for animal 
populations, such as survival, movement, and population size. 

3.  Estimate density or compare relative abundance from survey data. 
4.  Estimate home range size from telemetry data.  
5.  Design a field study that provides estimates of population parameters for 

decision-making. 
6. Discuss current literature, method assumptions, and quantitative theory as it 

pertains to the estimation procedures used in this course. 
 
The course will: 

1.  Provide experience working in teams to solve reality-based problems. 
2.  Provide some philosophy of inductive inference (e.g., estimation of 

parameters and measures of precision). 
3.  Introduce basic elements of quantitative skills to students in graduate-level 

natural resource degrees. 
4.  Provide each student with a background in study design and interpretation of 

parameter estimates from which to operate as a professional. 
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Cheating/plagiarism: Students are expected to adhere to guidelines concerning 
academic dishonesty outlined in Section 4.2 of University’s Student Code of 
Conduct (http://stuafs.unl.edu/ja/code/).  Students are encouraged to contact the 
instructor for clarification of these guidelines if they have questions or concerns.  

Attendance: Attendance is necessary to keep pace with this course.   

Expectations:  I expect you to come to class, participate, ask questions, and discover 
how these methods may become useful to your work.  I expect you to notify me if you 
will be absent, or if you need additional help with course material.    

Computer lab exercises will be assigned to be completed on your own, prior to class.  
Then, we will have the class period to answer questions, discuss the methods, and 
complete the exercises.  Lab exercises will not be graded, but will be reviewed to ensure 
you are making satisfactory progress to prepare for the exams. 

Final Project: Each student will complete an individual analysis of mark-recapture (open 
or closed models, survey data, or telemetry data (home range).  It is your choice.  I 
would like for you to select a data set that you have collected, or that your graduate 
advisor has available.  I have some data sets if you cannot access one elsewhere.  I 
would like for you to (1) create an input file, (2) compare at least two competing models 
(not applicable to home range analyses), and report your methods and estimates.  I will 
provide a more detailed assignment during the semester, but you can start looking for 
data at any time.  I would prefer that this would be a NEW analysis done DURING this 
course. 

Additional help:  Students with disabilities are encouraged to contact the instructor for 
a confidential discussion of their individual needs for academic accommodation. It is 
the policy of the University of Nebraska-Lincoln to provide flexible and individualized 
accommodation to students with documented disabilities that may affect their ability to 
fully participate in course activities or to meet course requirements. To receive 
accommodation services, students must be registered with the Services for Students 
with Disabilities (SSD) office, 132 Canfield Administration, 472-3787 voice or TTY. 

Emergency procedures:  Familiarize yourself with the emergency procedures posted 
in our classroom.  In the event of any emergency, please listen to me for instructions. 

Grading:  Homework will be graded on a percent scale.  Course grades will be weighted 
as follows: 
 

Quizzes (~6)      30%  
Take-home Unit Exams (3)    40%  
Final Project       30%  
 

Final Grade Scale:  A: 90-100, B: 80-89, C: 70-79, D: 60-69, F: 0-59  
 
Suggested books: 
I highly recommend you purchase the following book, as I will be using it fairly 

extensively for the course lectures and exercises: 
 
Conroy, M. J., and J. P. Carroll.  2009.  Quantitative Conservation of Vertebrates.  Wiley-

Blackwell: Sussex, UK.    (~$75 on Amazon.com) 
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In addition, I would highly encourage you to take any opportunity to pick up the following 
books, which are pretty critical to a graduate student’s library: 

 
Amstrup, S. C., T. L. McDonald, and B. F. J. Manly.  2005.  Handbook of capture-

recapture analysis.  Princeton Univ. Press: Princeton, NJ. 
Anderson, D. R., 2008.  Model Based Inference in the Life Sciences: a primer on 

evidence.  Springer: New York, NY. 
Buckland, S. T., et al. 2001. Introduction to Distance Sampling: estimating abundance of 

biological populations.  Oxford University Press. 
Millspaugh, J., and J. M Marzloff.  2001.  Radio tracking and animal populations.  

Academic Press. 
Williams, B. K., J. D. Nichols, and M. J. Conroy.  2002.  Analysis and management of 

animal populations.  Academic Press, San Diego. 
 
 
Other books that I’ve used for this course include: 

 

Krebs, C. J.  1999. Ecological methodology, 2nd edition.  Benjamin/Cummings, Menlo 
Park, CA. 

Thompson, W. L., G. C. White, and C. Gowan.  1998.  Monitoring vertebrate 
populations.  Academic Press, San Diego. 

Thomson, D. L., E. G. Cooch, and M. J. Conroy.  2009.  Modeling demographic 
processes in marked populations.  Springer Press: New York, NY. 

 
You can never have too many books!  Especially if you are an idiot, like me. 
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TENTATIVE COURSE SCHEDULE 
2-4:00pm M/W 

  
Readings:  WN=White’s Notes (PDFs on Blackboard) 
“Ch. X”=A Gentle Introduction (MARK on-line book) 

SG = Powell on-line, study guide materials (Blackboard) 
 

Date Lecture Computer Lab Reading 

Jan. 13 Terminology quiz 

Context of estimating 
parameters  

Statistical inference, 
binomial and multinomial 
coefficients, random 
samples, precision, bias  

Interests, course 
direction 

  
WN:  
Stat Review,  
Expected 
Values, 
Bionomial 
Coefficients  

 

15 Binomial sampling, 
likelihood functions, 
maximum likelihood 
estimation 

Information criterion, 
model selection, building 
models 

Sampling exercise: beans Ch. 1.3 (MLE) 

Ch. 4.3-4.4, 4.6 
(AIC) 

Arnold (2010) 

20 MLK Day: NO CLASS   

22 SAMPLING MARKED 
and UNMARKED 
ANIMALS 

Intro to mark-recapture 
and closed MR models, 
indices, closure 
assumptions (in-class 
exercise) 

Introduction to MARK 

• Program MARK 

• Population size 
estimates: closed MR 
models 

*Quiz Due  

Ch. 6.1-6.2 
(linear models), 
Ch. 14 

SG: Capture 
methods 

SG: Marking 
methods  

27 MWFWC: Kansas City 

SAMPLING MARKED-
ONLY ANIMALS 

On-line lecture materials 
(Blackboard):  Intro to 
open models, basic 
Cormack-Jolly-Seber 
models 

 Ch. 14 
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29 MWFWC: Kansas City 

 

Survival estimates from CJS 
models 

Ch. 4 

Feb. 3 Known fate models, nest 
survival, and covariates  

 *Quiz Due 

Ch. 16 

Ch. 17 

5  • Kaplan-Meier 
telemetry known fate 
models 

• Application of known 
fate models to nest 
survival estimation 

• Covariates (nest 
survival)  

 

10 Multi-state models; 
recovery models; Robust 
design (combining open 
and closed models) 

 *Quiz Due 

Ch. 8 

Ch. 9 

Ch. 15 

12 Take Home Exam 
Given 

• Movement and survival 
estimates from multi-
state models 

• survival estimates from 
recovery models 

• robust design 

 

17 SAMPLING 
UNMARKED-ONLY 
ANIMALS 

Surveys and incomplete 
detectability 

Design and analysis of 
surveys using the 
distance method 

 Take Home 
Exam Due 

Bart et al. 2004.  
Wildlife Society 
Bulletin 
32(4):1242-1247 

Chapters 1, 3, 
and 4: Buckland 
et al. (2004) 

19  Transect example for density 
estimation using distance 
method: program DISTANCE 
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24 Design and analysis of 
surveys using the 
double-observer method; 
Removal method 

 *Quiz Due 

Nichols et al. 
(2000), 
Farnsworth et al.  
(2002)   

26  • Double observer 
abundance estimates: 
program DOBSERV 

• Estimating abundance 
using removal 
methods in program 
MARK 

 

Mar. 3 Occupancy modeling; N-
mixture models for 
abundance 

Introduction to 
PRESENCE 

 *Quiz Due 

Royle and Link 
(2005)   

5 Take Home Exam 
Given 

 

• Occupancy modeling 
in program 
PRESENCE 

• Abundance analyses 
using covariates in 
program PRESENCE 

 

10   Take Home 
Exam Due 

 

12 Variance components; 
delta method; model 
averaging approaches; 
other topics? 

 Powell (2007) 

Arnold (2010) 

17 SPATIAL SAMPLING 
OF MARKED ANIMALS 

Introduction to home 
range estimation; other 
spatial analyses 

CALHOME methods 
comparisons 

Spatial covariates: nesting 
and not-nesting pheasants 

*Quiz Due 
 
Chapter 5:  
Millspaugh and 
Marzluff (2001); 
Lawson and 
Rodgers (1997) 

19 Kernel methods for home 
range estimation 

Take Home Exam 
Given 

Use of Home Range 
Extension in ArcGIS 

Chapters 8, 9, 
and 11: 
Millspaugh and 
Marzluff (2001) 
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24 SPRING BREAK   

26 SPRING BREAK   

April 1   **Take Home 
Exam Due 

April 21 Final Project Due**   

 
*On-line Quizzes due prior to class 
**For students who are going to the field in March, you may make arrangements for 
alternate due dates for the third Take Home Exam and the Final Project. 


