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Preface 
 

“Education is the kindling of a flame, not the filling of a vessel.” 
-- attributed to Socrates 

 

 

Our goal for this primer 
 
The reader, or potential reader, of this book may wish to know the goals behind the creation and 
publication of the materials presented here.  Our goal is simple: we hope to present information 
to beginning learners in the field of demographic parameter estimation in a manner that allows a 
firm foundation from which to expand throughout your career.  A secondary goal is that we 
wish to present the information in an easily accessible and inexpensive format. 
 
We believe that two gaps exist, currently, in the types of books available in this field of study.  
First, many good books about parameter estimation are very expensive, and this limits the study 
of wildlife demography in many countries in our world.  Those countries, ironically, have the 
highest need for scientists who can contribute to local conservation efforts.  So, we present this 
book as downloadable PDFs and as a relatively inexpensive hardcopy book that is priced with 
no profit margin.  The book costs what it costs to produce it.  We hope that the accessibility 
helps. 
 
Second, we have aimed our information to the beginning student, especially students with 
limited mathematical backgrounds.  We present the basic ideas and logic behind the models for 
estimation of demographic parameters.  Such information is often skipped quickly in some other 
books in favor of in-depth exploration of higher-order mathematics or statistics.   
 
The information presented here may suffice, for some learners, to provide an understanding of 
the models being used by colleagues.  For example, if you work in the a government ministry for 
wildlife in a country in southern Africa and you are collaborating on a study of survival of black 
rhinos based on radio-telemetry data, you may not need to know how to do the analysis—but it 
would sure be nice to understand what your colleagues are talking about.  This book is for you.   
 
For other learners, this book will be their first book, but it should not be their last.  Perhaps you 
are an undergraduate student who needs a solid foundation at the undergraduate level, or 
perhaps you are a graduate student who wishes to conduct rigorous analyses of data.  You will 
find, elsewhere, excellent expansions on the introductory information we present.  In fact, at the 
end of each chapter and at the end of this forward, we list a set of resources that represent the 
‘next step’ in your journey towards understanding more complex models and exploration of 
further depth in the basic models we cover in this text.  But, we believe that the journey to 
rigorous analyses starts with the “kindling of the flame” that requires a good understanding of 
why these models work and why they are constructed in a particular manner. 
 



x        
 

How to read and use this primer 
 
We have designed the content of the primer with a purpose.  Everyone should read Section I, 
which provides an overview of basic concepts that are common to analyses of captured and 
marked animals as well as animals observed in surveys.  We place the mark-recapture chapters in 
Section II for two reasons: (1) historically, quantitative methods in wildlife ecology and 
management were developed for marked animals before rigorous methods for analysis of survey 
data were developed—so mark-recapture has historical precedence that seems proper to carry 
through in this primer, and (2) many of the methods for analysis of survey data in Section III 
rely on an understanding of encounter probabilities.  The reader will be very familiar with 
encounter probabilities after working through Section II. 
 

 
When your authors took our first courses in parameter estimation, the courses consisted of 
material covered in Chapters 1-13 (there was no widespread use of robust design in the mid-
1990s!) and the distance-based survey methods found in Chapter 20.  Since our first courses, 
some smart folks have created new methods (e.g., robust design, N-mixture models, occupancy 
modeling).  And, even more people have started to modify these methods in creative ways—we 
now have options for multi-state robust design analyses, or you can find “open” N-mixture 
models.  Occupancy models have been modified to assess the co-occurrence of species.  The 
figurative mushrooming of methods available to quantitative ecologists who are interested in 
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demographics has led to some incredible advances in biometrics (the actual statistical models 
and methods) and our understanding of complex systems.   
 
However, the advance in models for parameter estimation causes two problems.  First—a user 
problem—most of the new models are very complex and have many more parameters to estimate 
than their predecessors.  Our experience cautions that the novice users of estimation models 
should start with simple models and proceed to complex models if it appears data will allow.  
And, second—an instructor problem—the array of potential models causes problems for instructors 
of parameter estimation courses—there is literally no way to cover all the models during a one 
semester course.  So, we have chosen a set of model structures for mark-recapture and survey 
scenarios that we think form the basis for all subsequent analyses—if you understand the 
methods included in this primer, you should be able to read a bit more information and work up 
to the more complex methods available.   
 
As you move forward from this primer, we will caution you—just because something is more 
complex does not mean it is better.  In fact, that idea will become very important as we discuss 
model selection in a statistical sense! 
 
We should also note that your authors are visual learners.  For that reason, we provide a wealth 
of diagrams, flow charts, and other images that we believe will help many students.  In our 
experience, students in wildlife biology, conservation biology, and resource management tend to 
be visual learners—that is, the majority of students in these fields of study (relative to engineers 
or mathematicians for example) tend to learn better when looking at images rather than text.  So, 
for the visual learners in the world, we provide visual stimulation.  If you are a verbal learner 
who learns more efficiently from reading and pondering text, you may focus on the textual 
explanations.  But, perhaps the imagery will also be of use when interacting with colleagues who 
are visual learners.   
 
We hope you find this primer useful as a first step towards a basic understanding of estimation 
of parameters for fisheries and wildlife populations. 
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Inspiration from our colleagues 
 
We based this book on lectures that we have given in graduate and undergraduate courses.  As 
teachers refine lectures over the years, we often do not record the source of the interesting 
examples that we find in on-line lecture postings from our colleagues who teach similar courses.  
We have tried our best to locate the original sources of drawings, figures, charts, examples, and 
unique descriptions that we’ve collected over the years.  If we have missed an attribution, please 
let us know so that we can make the correction in a future version of this book.   
 
Many of the teaching materials (copies of handouts from a 2002 workshop, an on-line PDF that 
no longer is posted on-line, lecture materials shared via email) that we consulted as we wrote this 
book were not available in a citable source.  Further, because instructors don’t use citations 
frequently in their lecture materials, it is very difficult to trace the original source of materials (we 
noticed some highly correlative connections in many instructors’ on-line materials that appear to 
be based on original teaching examples of Gary White, for example—but who can tell for sure).  
So, we chose to simply acknowledge the colleagues who we know or believe to be the source of 
many of the fine ideas that we have modified, expanded upon, or refined in our primer.  Thus, 
each chapter begins with a footnote to document the influence that our fellow quantitative 
ecologists have had on our teaching and on the ideas presented here.  We are grateful for those 
colleagues who take time to think about how to present material—especially those who discover 
ways to make highly quantitative ideas more palatable to the beginner.   
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