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T
his book introduces biology students to the basic
concepts of the spectrum of fields that we call
Darwinian biology, a spectrum that includes pop-

ulation genetics, population ecology, community ecolo-
gy, macroevolution, physiological ecology, systematics,
and functional morphology. Charles Darwin first
brought this type of science to fruition and all these
fields owe their foundations to his pioneering work, di-
rectly or indirectly. Our primary goal in the book is to
elicit the students’ interest. Secondarily we want to pre-
pare undergraduate students for more advanced spe-
cialist courses in Darwinian biology as they pursue their
degrees. We have adopted the following means to
achieve these ends:

• Evoking Darwinian theory using stepped-out equa-
tions and concrete graphics to foster quantitative
intuition.

• Using examples illustratively rather than exhaustively,
to support and sharpen the student’s understanding.

• Using evocative text to give the student an apprecia-
tion for the drama of the science and the color of its
material.

• Using a magazine format that allows text and graph-
ics to combine synergistically, with close juxtaposi-
tion.

• Consistently emphasizing concepts over details and
scientific reasoning over terminology.

We want to help students over the hump that keeps
them from understanding state-of-the-art texts in evo-
lution, ecology, physiology, and cognate fields. Our
hope is that using this book will make students more
interested in Darwinian science, and faculty more will-
ing to teach it. For two decades biology curricula have
been dominated by cell and molecular biology, with
Darwinian biology relegated to passing mention in in-
troductory courses or to small advanced courses taken
by few students. This is ironic at a time when the abun-
dance of sequence data from molecular biology point-
edly confronts biology with its need for Darwinian
theories and analytical tools. Yet that toolkit has mostly
fallen into disuse, poorly understood even by many bi-
ology faculty. The time for the rediscovery of this other
half of biology has arrived.

The general theme of the book is the interconnected-
ness of organism, environment, and evolution. In
studying the book, students should develop an integrat-
ed understanding of the organism that is founded in
evolution and ecology. Just as biochemistry and molec-
ular biology provide the foundation for our under-
standing of the cell, we use evolutionary biology and
ecology here to construct a foundation for understand-
ing the organism.

With this in mind, Evolution and Ecology of the Or-
ganism (henceforth EEO) integrates the component
Darwinian disciplines. Instead of three separate sec-
tions for Evolution, Ecology, and Organismal Biology,
thematic interconnections have been developed that
combine elements of all these areas throughout the text.
In so doing, EEO follows the precedent of contempo-
rary research, in which ecologists, for example, use mol-
ecular genetic data and phylogenetic analysis.

Level
One of the most important issues for any textbook is
that of level. There are a number of excellent advanced
textbooks in ecology, evolution, and organismal biolo-
gy. They are not going to be displaced by EEO. Each of
those books already approaches 1000 pages in length. In
order to achieve a comparable scope and replace three
of these advanced disciplinary books, EEO would then
need to be 2200 pages long. As you can see, it is not such
a weighty tome.

In addition, EEO does not compete with general bi-
ology texts, which introduce students to the diversity of
life-forms, cells, and habitats. Such books are the factu-
al starting point for biology degrees, and have only
rudimentary introductions to the conceptual content
and empirical results of evolutionary biology or ecolo-
gy. EEO will be best comprehended and utilized by stu-
dents who have already taken a good introductory
biology course.

The content of EEO is primarily aimed at the biology
major in the second or third year of the college or uni-
versity curriculum. However, students who have taken
AP biology can begin their university education with
courses based on EEO. At the other end of the spec-
trum, graduate students, post-docs, and faculty from
other areas of biology may find EEO a helpful source of

PREFACE
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basic information about Darwinian biology as well. But
these qualifications aside, we would expect EEO most
often to be assigned to second and third year biological
science majors as part of their core curriculum. Such
text adoptions might be for courses called “Ecology,
Evolution, and Organism” or “Integrative Biology.” Or it
might be assigned in a sequence of courses called “Ecol-
ogy,”“Evolutionary Biology,” etc. In the process of send-
ing out the text for review and talking to our colleagues,
we have heard of a number of variations on these
themes.

A sensible question might be why don’t these courses
just use the traditional advanced texts in combination?
For exceptionally well-prepared students, this may be
workable. However, our experience is that the vast ma-
jority of biology majors become alienated from the
study of ecology and evolution by the narrow special-
ization and quantitative detail of advanced texts in our
disciplines. While advanced students may already un-
derstand the interconnections between population
ecology, behavioral ecology, and population genetics,
for example, intermediate-level students need an inte-
grative framework within which to place the findings of
these particular disciplines. We supply such an integra-
tion of Darwinian biology in a way that multiple sepa-
rate texts cannot.

Format
EEO breaks with tradition with respect to format as well
as content, to meet its twin goals of communication
and integration. In EEO, the concepts are the focus. Be-
cause of this, these concepts are rendered primarily in
visual form. Biology research is now image-driven,
meaning that most of our discussions are based on im-
ages and photographs that convey our ideas. The use of
dramatic colorful illustrations is commonplace in biol-
ogy seminars. EEO is put together with graphics and
photographs as the foreground elements and detailed
text content as a background element. We try to make
Darwinian biology lively and appealing.

Because EEO assembles the material so that at least
half of it is conveyed graphically—and we consider
that half to be essential content—we have designed the
book so that all the one- or two-page spreads are art-
centered and self-contained. These spreads are de-
signed to convey a single message. That single message
is embodied by a single declarative sentence, displayed
prominently at the top of the page. In this way, infor-
mation is focused into distinct nuggets, which we call
Modules.

We are excited about this book. It has been a very im-
portant project for us and we have devoted long hours

to its creation, looking forward to the day when stu-
dents would sit down with the book and be enticed, we
hope, by the fascinating world of Darwinian biology.
We would appreciate any suggestions you might have
about the book, how it works for you in your classroom,
what additional content should be added, and so on.
Please contact us at mrrose@uci.edu or ldmuelle@uci.edu
and let us know what you think.
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