wies of speciation modes is
many as 71% of extinctions

placeable loss of an evolving

emphasizes the dangers of
nary explanations. “Extinc-
uences; it eliminates biolog-
is generally associated with
entities. Because of the spe-
these terms, we have over-
And this, in tum, is rather a
quarters of past extinctions
reation through speciation,
h most of the current extinc-
ywesses?

5 Adaptation

The search for a functional (adaptive) fit between an organism and
its environment is one of the dorninant themes in evolutionary biology (see,
e.g., Lewontin 1978, Dunbar 1982: Coddington 1988). There are three com-

onents to adaptation: origin, diversification, and maintenance of characters.
Microevolutionary studies concentrate on the maintenance of traits in current
environments where the processes shaping the interactions between the or-
ganism and its environment can be observed and measured directly. Having
untangled this complicated web, these researchers then extrapolate backwards
to the processes involved in the character’s initial appearance in, and subse-
%@nt spread through, the ancestral species.

Historical ecology complements these studies by providing direct estimates
of phylogeny, which can be used as a template for reconstructing the histori-
cal patterns of character origin and diversification. Such a template can help
ecologists to focus their search for the processes underlying adaptation. For
example, consider an interesting (but improbable) group of species with the
following characteristics (table 5.1) and phylogenetic relationships (fig. 5.1).

In_this group the relationship betweenﬁ character and the environment in
which it originateﬂcan be investigated for only one taxon and one character
state, namely, the evolutionary increase in size (big) in Species D (Hg. 5717
Researchers interested in the&lrocesses involved in character origin and adap-
tive succea if any, should concentrate their efforts on this species. The pres-
ence of small, blue, and square in species A, small, red, and square in species
B, small, red, and round in species C, and red and round in species D are all
ancestral legacies. Studies of these species will uncover the processes in-
volved in character maintepance, Combining the results from all these studies

will provide us with a more direct estimate of the relationship among the
processes underlying the origin, spread, and maintenance of potentially adap-
tive traits. The incorporation of both the patterns of the past and the processes
of the present into our framework of evolutionary explanations will thus
strengthen our hypotheses of adaptation.

In this chapter we are going to examine the types of questions about ad-
aptation that can be investigated from a historical ecological perspective. In
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