
Preface

Goals and audience

In spite of the presumptuous title, my goals for this book are modest. I wrote
it as

• the manual I wish I had in graduate school, and
• a primer for our graduate course in Population and Community Ecology at

Miami University1

It is my hope that readers can enjoy the ecological content and ignore the
R code, if they care to. Toward this end, I tried to make the code easy to ignore,
by either putting boxes around it, or simply concentrating code in some sections
and keeping it out of other sections.

It is also my hope that ecologists interested in learning R will have a rich yet
gentle introduction to this amazing programming language. Toward that end, I
have included some useful functions in an R package called primer. Like nearly
all R packages, it is available through the R projects repositories, the CRAN
mirrors. See the Appendix for an introduction to the R language.

I have a hard time learning something on my own, unless I can do something
with the material. Learning ecology is no different, and I find that my students
and I learn theory best when we write down formulae, manipulate them, and
explore consequences of rearrangement. This typically starts with copying down,
verbatim, an expression in a book or paper. Therefore, I encourage readers to
take pencil to paper, and fingers to keyboard, and copy expressions they see
in this book. After that, make sure that what I have done is correct by trying
some of the same rearrangements and manipulations I have done. In addition,
try things that aren’t in the book — have fun.

A pedagogical suggestion

For centuries, musicians and composers have learned their craft in part by
copying by hand

1 Miami University is located in the Miami River valley in Oxford, Ohio, USA; the
region is home to the Myaamia tribe that dwelled here prior to European occupa-
tion.

the works of others. Physical embodiment of the musical notes
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and their sequences helped them learn composition. I have it on great authority
that most theoreticians (and other mathematicians) do the same thing — they
start by copying down mathematical expressions. This physical process helps get
the content under their skin and through their skull. I encourage you to do the
same. Whether otherwise indicated or not, let the first assigned problem at the
end of each chapter be to copy down, with a pencil and paper, the mathematical
expression presented in that chapter. In my own self-guided learning, I have
often taken this simple activity for granted and have discounted its value — to
my own detriment. I am not surprised how often students also take this activity
for granted, and similarly suffer the consequences. Seeing the logic of something
is not always enough — sometimes we have to actually recreate the logic for
ourselves.

Comparison to other texts

It may be useful to compare this book to others of a similar ilk. This book bears
its closest similarities to two other wonderful primers: Gotelli’s A Primer of
Ecology, and Roughgarden’s Primer of Theoretical Ecology. I am more familiar
with these books than any other introductory texts, and I am greatly indebted
to these authors for their contributions to my education and the discipline as a
whole.

My book, geared toward graduate students, includes more advanced material
than Gotelli’s primer, but most of the ecological topics are similar. I attempt
to start in the same place (e.g., “What is geometric growth?”), but I develop
many of the ideas much further. Unlike Gotelli, I do not cover life tables at all,
but rather, I devote an entire chapter to demographic matrix models. I include a
chapter on community structure and diversity, including multivariate distances,
species-abundance distributions, species-area relations, and island biogeography,
as well as diversity partitioning. My book also includes code to implement most
of the ideas, whereas Gotelli’s primer does not.

This book also differs from Roughgarden’s primer, in that I use the Open
Source R programming language, rather than Matlab®, and I do not cover
physiology or evolution. My philosphical approach is similar, however, as I tend
to “talk” to the reader, and we fall down the rabbit hole together2.

Aside from Gotelli and Roughgarden’s books, this book bears similarity in
content to several other wonderful introductions to mathematical ecology or
biology. I could have cited repeatedly (and in some places did so) the following:
Ellner and Guckenheimer (2006), Gurney and Nisbet (1998), Kingsland (1985),
MacArthur (1972), Magurran (2004), May (2001), Morin (1999), Otto and Day
(2006), and Vandermeer and Goldberg (2007). Still others exist, but I have not
yet had the good fortune to dig too deeply into them.
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