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Evolution and
Diversity

Darwin closed The Origin of Species with the following words:

There is grandeur in this view of life, with its several powers, having been originally breathed
into a few forms or into one; and that, whilst this planet has gone cycling on according to the
fixed law of gravity, from so simple a beginning endless forms most beautiful and most won-
derful have been, and are being, evolved.

Part 4 of this book is about how the theory of evolution can be used to understand the 
diversity of life or, in Darwin’s words, the “endless forms most beautiful.” The units in which
biologists measure the endless forms are species. We begin this set of chapters by looking at
what biological species are, and also at diversity within a species. In evolutionary biology,
species can be understood as gene pools a sets of interbreeding organisms a and these are
important units because, in the theory of population genetics, natural selection adjusts the
frequency of genes in gene pools.

The millions of species now inhabiting this planet have, as Darwin said, evolved from a
common ancestor, and the multiplication in the number of species has been generated as
single species have split into two. Speciation (Chapter 14) has probably often occurred
when two populations have evolved independently, and accumulated incompatible genetic
differences. Much is understood about this process, but we also look at some other, less well
understood, ways in which new species may arise.

Chapter 15 describes how the phylogenetic relations of species, and higher taxonomic
groups, can be reconstructed. The history of species cannot be simply observed, and 
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phylogenetic relations have to be reconstructed from clues in the molecules, chromosomes,
and morphology of modern species (and in the morphology alone of fossils). Phylogenetic
reconstruction is a crucial part of modern taxonomy, which we look at in Chapter 16.
Arguably, phylogeny provides a better principle for biological classification than any altern-
atives. In order to classify species, therefore, we need to know their phylogenetic relations
and Chapter 16 logically follows Chapter 15.

Finally, the theory of speciation, as well as classification and phylogenetic reconstruction
are all needed in evolutionary biogeography (Chapter 17) a the use of evolutionary theory
to understand the geographic distribution of species.
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13Species Concepts and
Intraspecific Variation

Evolutionary theorists have suggested a number of 
reasons why biological species exist, and there has been 

a controversy about which of the reasons is most important.
This chapter is about species concepts, and the controversy
among them. We begin by seeing how species are recognized
in practice, and then move on to the theoretical ideas. We
take, in order, phenetic, reproductive (biological and
recognition), and ecological concepts, which all aim to define
species at a point in time. We concentrate on two properties
of each species concept: (i) whether it theoretically identifies
natural units; and (ii) whether it explains the existence of 
the discrete phenetic clusters we recognize as species. While
looking at the biological species concept, which defines species
by interbreeding, we also consider the topic of isolating
mechanisms that prevent interbreeding between species. 
We examine some test cases from asexual organisms and
from genetic and phenetic patterns in space. We then turn 
to cladistic and evolutionary species concepts that can
supplement the non-temporal concepts and define species
through time. We finish by considering the philosophical
question of whether species are real categories in nature, or
nominal ones.
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