Preface

How do we discover patterns in nature and what kinds of information
and methods do we use to describe, evaluate, and interpret those pat-
rerns and compare them to others, including those of Earth history?
This is what this book is about. It is aimed at the student of biogeogra-
phy, yet written for all natural historians. We are both biologists, one a
zoologist, the other a paleontologist; and we are both biogeographers.
To many, these are non-overlapping, or mutually exclusive, categories;
one may be a zoologist or paleontologist first and a biogeographer sec-
ond. This is not our experience; it is not the way we work. We are both
biologists and biogeographers at the same time.

Biogeography is a critical tool for discovering and interpreting the
parrerns and processes of life. A paper proposing a new hypothesis on
the relationships of a group of organisms suggests other questions to
biogeographers: “Where do they live?” Maps and habitat descriptions
are as important as scientific illustrations or data matrices. “What do
they live with?” The distribution and relationships of the entire biota
is paramount, not corollary. Although not geologists, biogeographers
consider patterns of Earth history, the hypotheses, the type and the
amount of data that support geological patterns. Biogeographers can
help geologists because biological patterns elucidate Earth history as
readily as geology can inform biology.

Biogeographers are also historians, and they study not just the his-
tory of the Earth and the life on it, but also the history of ideas on how
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we should interpret this information. Ultimately, biogeographers are
“natural historians with maps”—the moniker that best describes who
we are and what we do.

Biogeography is a classic field of investigation with a rich history. All
naturalists have been biogeographers, whether they noted which bird
perched on what rock or described the coherence of life around the
Pacific basin. That decp tradition acknowledges that biogeographers
of the past wrestled with many of the same issues we still puzzle over.
This book is our view of biogeography—a tumultuous field with many
methods and roiling controversies, many of which are reviewed here.
A student new to biogeography may be astonished to learn that there
is such discord in a field that is often defined simply as the study of
the geographic distribution of plants and animals. “What lives where
and why?” seems a direct question. It may be answered in many ways
depending on the kinds of assumptions one makes about organisms and
their relationships to their environment and their evolutionary history.
It may also be answered in different ways depending on the assumptions
one makes about the data used to generate an areagram—morphological
versus molecular—and how an areagram (area cladogram) is inter-
preted. As we will describe, even how we define areas will affect our
biogeographic interpretations.

Understanding the pattern of biotic divergence is the key to discov-
ering and reconstructing former geographical, climatic, and ecological
mechanisms or processes that were responsible for biotic evolution.
This book is a comprehensive history of biogeography, its theories and
methods, and developments that have led to formulation of the princi-
pal methods of what we call comparative biogeography. We begin our
text in the late 18th century to set the stage for the upheavals in our
understanding of the history of Earth and its biota that were soon to
tollow. With this background we ask, what triggers evolution of bio-
diversity and distribution patterns? Empirical examples question the
way geologists look at the evolving Earth. Our goal is to demonstrate
that comprehensive cladistic methods can extract patterns resulting
from interaction with Earth processes at all scales, helping us to under-
stand what events have caused speciation and extinction and where
these events may have taken place. This unifying research theme in
systematics and evolutionary biology is central to tackling the current
and anticipated continued large influx of molecular data and attendant
cladograms and for establishing a biogeographic framework for the
next generation of research scientists.
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