
Chapter Fifteen

A Tale of Two Radiations: Similarities and 

Differences in the Evolutionary Diversification  

of Darwin’s Finches and Greater Antillean  

Anolis Lizards

Jonathan B. Losos

Recent years have seen renewed interest in adaptive radiation, the 
phenomenon in which a single ancestral species gives rise to descendent 
species adapted to use a wide variety of different ecological niches (e.g., 
Givnish and Sytsma 1997; Schluter 2000; Gavrilets and Losos 2009). 
Researchers are taking a wide variety of approaches that span fields as 
disparate as phylogenetics, behavior, functional morphology, ecology, 
and developmental biology and use methods as distinct as ecological 
field experiments and molecular laboratory studies (Schluter 2000).

Being a historical science, evolutionary biology is inductive; general-
izations about how evolution occurred are typically not deduced from 
axioms or general principles, but are synthesized from the examina-
tion of many, usually non-experimental, case studies (Mayr 2004). In 
this respect, the study of adaptive radiation benefits especially greatly 
from case studies that are broadly synthetic, that integrate a wide 
range of different approaches, and that synthesize across timescales 
and methods of inquiry to develop the fullest understanding of the pat-
terns and processes of evolutionary diversification in a particular clade. 
With this in mind, I have chosen to examine two of the best-known and 
most broadly integrative case studies of adaptive radiation, Darwin’s 
finches and Greater Antillean Anolis lizards, with the goal of identifying 
which aspects of evolutionary diversification are general to these radi-
ations and which aspects differ between them.
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Darwin’s finches and Greater Antillean Anolis lizards are two of, and 
perhaps the two, best known examples of adaptive radiation in terms 
of the breadth and depth of study they have received.1 Since the semi-
nal work of Lack and Bowman on Darwin’s finches, and Williams, 
Schoener, Roughgarden, and others on Anolis, these two groups have 
played an important role in the development of ecological theory. In 
addition, both groups have been studied extensively from many other 
perspectives, including behavior, functional morphology, phylogenet-
ics, population biology and, even recently, developmental biology (re-
viewed in P. R. Grant and B. R. Grant 2008; Losos 2009). As a result, I 
suggest that we have a broader and more complete understanding of 
the natural history and evolutionary framework of anoles and Darwin’s 
finches than of any comparably diverse clade.

In this light, the goal of this chapter is to compare the adaptive radia-
tions of Greater Antillean anoles and Darwin’s finches to identify both 
similarities and differences in how these radiations have proceeded 
and what have been the ecological and evolutionary processes driving 
them. My hope is that this simple, two-case comparison will serve as a 
template to stimulate further comparative work on other taxa, with the 
ultimate goal of developing a broad-based, synthetic understanding of 
adaptive radiation.2

evolutionary background

At first pass, one might see the Greater Antillean anole and Darwin’s 
finch radiations as two similar evolutionary stories. However, aside 
from the fact that both have radiated in island settings, descendents in 
each case of a single ancestral species, the historical and geographical 

1 This begs the question of what it takes for a clade to be considered an adaptive radia-
tion. Without getting into that topic here (see, e.g., Givnish 1997; Schluter 2000; Losos 
and Miles 2002; Losos and Mahler 2010), I would point out that some well-studied groups, 
such as sticklebacks, though providing great insight into the evolutionary process, do not 
contain enough ecological and phenotypic diversity to be considered adaptive radiations.
2 Note that these two radiations have recently been the subject of comprehensive re-
views, by B. R. Grant and P. R. Grant (2008) for the finches and by me for anoles (Losos 
2009). These two treatments provide a reasonably comprehensive entrée to the litera-
ture on these taxa. Consequently, except where otherwise attributed, support for general 
statements about these clades comes from these two works.
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backgrounds of the two groups are quite different. In particular, Dar-
win’s finches occur in an archipelago of small and for the most part 
closely situated islands. By contrast, the Greater Antilles (Cuba, His-
paniola, Jamaica, and Puerto Rico) are much larger islands (the small-
est, Jamaica, being nearly half again as large as the landmass of all the 
Galápagos combined) with greater distances separating them—the bio-
logical significance of this greater difference is magnified, of course, by 
the substantially greater ability of birds to disperse across water com-
pared to that of lizards.

In addition, anoles have been radiating in the Greater Antilles for a 
considerably longer period of time. The Galápagos are relatively young, 
volcanic islands; few existing islands are greater than 3 million years 
old, although including now submerged islands, the archipelago had its 
start more than 10 million years ago (Ma). Molecular dating of Darwin’s 
finches is concordant with this chronology, placing colonization of the 
islands at about 2–3 Ma. In contrast, the Greater Antilles are much older 
landmasses, which originated in what is now the Pacific Ocean during 
the Cretaceous before drifting, colliding, fragmenting, and otherwise 
making their way to their current location. When anoles colonized the 
islands from the mainland is unclear: amber fossils from the Domini-
can Republic have a minimum age of 15 Myr and several molecular 
clocks with highly uncertain calibrations place this event in the range 
of 40 Ma or even older.

These differences in age and geography may explain some of the dif-
ferences in the evolutionary patterns and outcomes exhibited by these 
two radiations.

adaptive radiation

Darwin’s finches are the poster child of adaptive radiation, having di-
versified to produce species filling a wide range of ecological niches—
usually occupied by different bird families on the mainland—including 
granivores, frugivores, insectivores, and woodpeckers (fig. 15.1a). Bow-
man (1963) initially argued for the adaptive basis of the morphologi-
cal diversity seen among these birds on engineering grounds, suggest-
ing that the different sizes and shapes of beaks are well-suited for  
the diverse feeding modes of different species. Subsequent work on 



C H A P T E R  1 5

312

seed-eating finches confirmed this hypothesis by demonstrating both 
that species vary in the amount of force their beaks can produce (Her-
rel et al. 2005, 2009) and that a match exists between the cracking 
power of the beaks of different species and the toughness of the seeds 
they eat (Abbott et al. 1977; Schluter and Grant 1984).
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Figure 15.1. Adaptive radiation. (a) Darwin’s finches (from P. R. Grant and  
B. R. Grant 2008). Pinarolaxias inorta is the Cocos Island finch; (b) Greater 
Antillean Anolis (from Losos 2009).
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Anoles, too, are ecologically diverse, with species adapted to use dif-
ferent parts of the structural environment, such as grass, twigs, tree 
trunks, and the canopy (fig. 15.1b). Here, too, the morphological differ-
ences exhibited by different species correspond with their habitat use 
and behavior. For example, species that occur near the ground and run 
and jump frequently have long legs that maximize those capabilities, 
whereas twig species have shorter legs that allow these lizards to move 
nimbly over narrow and irregular surfaces. Similarly, more arboreal 
species have large toepads, allowing them to hang on to smooth sur-
faces high in the canopy, whereas the toepads of more terrestrial spe-
cies are not as well developed and confer less clinging ability.

Intra- versus Inter-Island Diversification

Phylogenetic analysis reveals both differences and similarities in the 
historical records of these two groups. The primary difference is the ex-
tent of evolutionary independence between islands. In the Galápagos, 
the theater of evolution has been the entire archipelago, and adaptive 
radiation has not proceeded independently on different islands. In other 
words, similar niches on different islands are occupied by closely related 
taxa. By contrast, in anoles, adaptive radiation has occurred indepen-
dently on each island in the Greater Antilles (fig. 15.2). With only one or 
two exceptions, habitat specialists on one island are not closely related 
to the corresponding habitat specialist on another island; although only 
the Jamaican radiation is the result of a single ancestral colonist, each of 
the other island radiations has diversified from few ancestral species.

The explanation for this discrepancy is obvious. The combination of 
the much closer proximity of islands in the Galápagos than those in 
the Greater Antilles, combined with the much greater overwater dis-
persal ability of birds than lizards, can explain why structural habitat 

Figure 15.2. Anolis Ecomorph evolution in the Greater Antilles (from Losos 
2009). Letters represent islands (Cuba, Hispaniola, Jamaica, Puerto Rico). 
Species in the same ecomorph class on different islands are not closely related 
and evolved convergently. For the most part, ecomorphs originate deep in 
anole phylogeny; subsequent intra-ecomorph clade diversification produces 
species adapted to using parts of the ecomorph niche (e.g., adapted to use dif-
ferent thermal habitats or different prey). “Unique” refers to species which do 
not conform to any of the ecomorph classes.
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niches have been filled by colonization in Darwin’s finches and by re-
peated evolution in anoles (indeed, a number of Darwin’s finch species 
are found on many Galápagos islands, whereas only one species of 
Anolis is found on more than one Greater Antillean island).3

Species Richness and Diversification within  
a Habitat Specialist Clade

The difference in geographic context is also related to differences in 
species richness. There are only fifteen species of Darwin’s finches 
compared to approximately 120 Greater Antillean Anolis. One reason 
for the difference is that species of anoles are not shared between is-
lands. A second reason is the extensive intra-island radiation of anoles, 
virtually unknown in Darwin’s finches, which has produced forty-one 
species on Hispaniola and sixty-three on Cuba. No doubt, difference in 
island size has played a role (Cuba: 111,000 km2; Hispaniola: 76,000 
km2; Isabela, larger than all other Galápagos islands combined: 5,000 
km2), as has the much greater age of the anole radiation (see above).

If we treat the anoles on each of the Greater Antillean islands as sep-
arate evolutionary radiations, then the pattern of adaptive diversifica-
tion has been very similar in both anoles and finches. In both groups, 
the phylogenetically deepest divergence events are characterized by 
adaptation to using different parts of the structural habitat (figs. 15.2 
and 15.3). In the case of the finches, these early events represent dif-
ferentiation of the warbler finch,4 the parrot-like vegetarian finch, and 
the ground and tree finch clades. Similarly, in the anole radiation, the 
habitat specialists, termed “ecomorphs” (Williams 1972, 1983), di-
verge deep in the phylogeny (Losos 2009). In both groups, once a habi-
tat specialist evolves on an island, it never (finches) or almost never 
(anoles) independently evolves a second time on that island.

Also in both groups, subsequent evolution within a clade of a partic-
ular type of habitat specialist produces a set of species that diversify 

3 And that species, A. sagrei, may have been introduced from Cuba to Jamaica by hu-
mans (Kolbe et al. 2004).
4 Or, possibly, warbler finches. Surprisingly, populations of the warbler finch are not 
monophyletic, but form a paraphyletic group at the base of the Geospizidae. Whether the 
genetically distinct lineages of the warbler finch are reproductively isolated is unknown, 
although playback experiments suggest that they may not be (Grant and Grant 2002a).
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Figure 15.3. Darwin’s finch evolution (from P. R. Grant and B. R. Grant 2008). 
The major habitat types—warbler finches (Certhidea), the vegetarian finch 
(Platyspiza), ground finches (Geospiza), tree finches (Camarhynchus)—evolved 
early, followed by subsequent niche subdivision in ground and tree finches.
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along some other resource axis. In finches, this diversification occurs 
in terms of seed size in ground finches and in invertebrate food type 
and size in tree finches (Bowman 1961). In anoles, the situation is a 
little more complicated; in arboreal habitat specialists, diversification 
parallels that in ground finches and leads to species that differ in body 
size, and consequently in prey size. By contrast, in more terrestrial 
habitat specialists, intra-clade diversification produced same-sized spe-
cies that differ in their thermal microhabitat—that is, species that use 
the same structural habitat (e.g., grass and low-lying narrow vegeta-
tion), but vary in whether they are in relatively cool (shaded) or warm 
(sunny) areas.

Timing and Pace of Diversification

Darwin’s finches are known for the rapidity of their evolutionary radia-
tion, producing such a great variety of species over a relatively short 
period of time. As I’ve just discussed, patterns of diversification in 
anoles are very similar, yet the anole radiation has been ongoing for a 
substantially longer period of time—indeed, geographically differenti-
ated populations of some anole species (discussed below) may be as 
old as species of Darwin’s finches.

Given this vast difference in age of radiations, two conclusions are 
possible: first, the anole radiations may have occurred much more 
slowly than that of Darwin’s finches. Alternatively, the diversification 
of anoles into different niches may have occurred just as rapidly early 
on, and since then little subsequent ecological diversification has oc-
curred. The truth appears to lie somewhere in the middle. The anole 
ecomorphs evolved early in the radiations on each of the Greater Antil-
lean islands—although dating is not very precise, this part of the anole 
radiations probably occurred very quickly. On the other hand, the eco-
morphs, once they originated, proliferated greatly, producing clades of 
as many as fourteen ecomorphologically similar species on a single is-
land. Some of these species are simply allospecies, ecologically similar 
species found in different places (Mayr 1963). However, other species 
have differentiated in other niche dimensions, such as food size or 
thermal microclimate, as discussed above. Although the phylogenetic 
history of within-ecomorph diversification is just now being studied 
(e.g., Glor et al. 2003), it appears that such differentiation has gone on 
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throughout the anole radiations, rather than just in its early phases. 
Thus, the process of ecological differentiation of anoles has occurred 
over a longer time period in anoles than in Darwin’s finches—and has 
produced a correspondingly greater degree of ecological diversity and 
species richness (see also chapter 13).

ecological processes driving adaptive radiation

David Lack (1947) outlined what has become the standard model of 
adaptive radiation (see also Schluter 2000 and Losos, J. B. 2010): an 
ancestral species occupies an environment rich in resources; specia-
tion occurs for some reason, leading to the coexistence of multiple 
species; as the species increase in abundance, resources become limit-
ing; in response, the species shift their use of the environment, thus 
minimizing interspecific overlap in resource use; subsequently, the 
species evolve adaptations to their new ecological condition, and voilà, 
the result is an adaptive radiation.

This model has three components which we can evaluate for anoles 
and Darwin’s finches:

1. Interspecific interactions occur between sympatric species.
2. Species respond to the presence of other species by shifting re-

source use.
3. These shifts lead to natural selection producing evolutionary 

change.

With regard to the first two components, a large body of literature—
experimental and observational—documents the existence of inter-
specific interactions, primarily competition, among sympatric anole 
species (reviewed in Roughgarden 1995; Losos 2009). In anole commu-
nities, coexisting species always differ in either habitat or prey use (or 
both); sympatric species that are similar in position along one resource 
axis are greatly dissimilar along other axes (Schoener 1974; Rough-
garden 1995); the presence of other species causes lower population 
densities, growth and feeding rates, and body condition (e.g., Pacala 
and Roughgarden 1985; Leal et al. 1998; Losos and Spiller 1999); and 
species alter their habitat use in the presence of congeners (e.g., Jens-
sen 1973; Schoener 1975; Lister 1976). The third component, that 
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populations adapt to new conditions subsequent to habitat shifts,  
is supported by the morphological differences seen among geographi-
cal populations of species that differ in the number and identity of 
anole species with which they coexist (e.g., Lister 1976; Losos et al. 
1994).5 Studies directly measuring selection in anoles have just begun, 
but already one experimental study has demonstrated that the pres-
ence of a predatory lizard leads to both habitat shifts and different 
patterns of natural selection on limb length in Anolis sagrei (Losos  
et al. 2004, 2006).

Experimental ecological studies are not possible for Darwin’s finches. 
Nonetheless, a wealth of observational data strongly indicates the exis-
tence of interspecific competition. For example, populations of some 
species vary in habitat use or diet depending on the other species with 
which they are sympatric. Moreover, populations also vary in bill di-
mensions and body size in relation to local community composition, 
presumably because the populations adapt to using different food re-
sources as a result of the presence of other species. In fact, sympatric 
species are always more dissimilar in bill dimensions than would be 
expected by chance, a non-random pattern likely the outcome of inter-
specific interactions.

Darwin’s finches are renowned for the long-term studies of natural 
selection conducted over a period of thirty years by the Grants. These 
studies have clearly indicated how environmental changes drive adap-
tation. Several studies have documented that as the distribution of 
available resources shifts, strong directional selection leads to evolu-
tionary change. For example, when small seeds became scarce during 
a drought in 1977, large-beaked members of the G. fortis population 
on Daphne Major were favored, and the mean value for beak size in-
creased in the population in the next generation (fig. 15.4; Boag and 
Grant, 1981; P. R. Grant and B. R. Grant 2008). Moreover, this long-
running study also has demonstrated the role of interspecific interac-
tions. A similar drought in 2004 also led to a scarcity of seeds. In this 
case, however, G. magnirostris, which is larger than G. fortis and has 

5 More generally, correlations between habitat use and morphology among populations 
suggest that anoles readily adapt to differences in habitat use (Losos et al. 1994; Thorpe 
et al. 2004; Calsbeek et al. 2007).
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a substantially more massive beak, had become common on the island, 
and these birds monopolized the larger seeds. As a result, large-beaked 
G. fortis were at a disadvantage, and natural selection strongly favored 
small-beaked birds despite the paucity of small seeds, leading to an 
evolutionary decrease in beak size in the next generation (Grant and 
Grant 2006a), exactly the opposite of what occurred in the previous 
drought (fig. 15.4). This is perhaps the best documented example in 
nature of natural selection driving character displacement.

Overall, these similarities suggest that Darwin’s finches and anoles 
have radiated adaptively in much the same way. Interspecific competi-
tion is a strong force that operates even in modern times among spe-
cies that already are differentiated ecologically and morphologically. It 
seems likely that competition played an important role leading to the 
divergence of initially similar species, producing the diverse communi-
ties of finches and anoles observed today. Moreover, the phylogenetic 
congruence in pattern of radiation suggests that early in diversifica-
tion, species partition the environment by using different habitats or 
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Figure 15.4. Beak size evolution in the medium ground finch, Geospiza fortis, 
on Daphne Major. After a drought in 1977, beak size increased; however, after 
another drought in 2004, when the larger-beaked G. magnirostris was com-
mon, beak size decreased (from Grant and Grant 2006a).
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food types; subsequently, diversification proceeds not by repeated ad-
aptation to these niches, but rather by subdividing them.

predation and adaptive radiation

Interspecific competition has long been considered the driving force in 
adaptive radiation, but other forms of ecological interaction potentially 
could play a role as well. Schluter (2000) noted that species in some 
adaptive radiations occupy multiple trophic levels, and thus predation 
could be an important driver of adaptive diversification as well. In ad-
dition, competitors can also prey on each other, the phenomenon of 
intra-guild predation. The role of these processes in adaptive radiation 
has been little studied (Vamosi 2005).

In Darwin’s finches, this consideration is not relevant. Vampire 
finches notwithstanding, finches are not carnivorous and thus intra-
clade predation has not been a factor in finch diversification. By con-
trast, anoles differ greatly in body size, and larger anoles regularly eat 
smaller ones (Gerber 1999). The role that such predation may play 
both in structuring ecological communities (cf. Schoener et al. 2002) 
and in driving evolutionary divergence (Losos et al. 2004) would be a 
fertile area for future work.

differences in patterns and processes  
of adaptive radiation

Species Recognition and Speciation

In Darwin’s finches, females recognize members of their species by 
the size of the beak. Moreover, species-specific songs are also used in 
species-recognition, and these songs may also be affected by beak size 
and shape (Podos 2001; see also Grant and Grant 2002b). The impor-
tance of the beak both for resource utilization and species recognition 
sets up the possibility of “ecological speciation” (Schluter 2000; see 
also chapters 13 and 14); populations that diverge to adapt to different 
seed availability may incidentally end up being reproductively isolated 
as they diverge in beak shape.

An analogous situation could occur in anoles. Anoles use the color 
of the dewlap (plate 14) and species-specific bobbing patterns to  
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distinguish conspecifics from heterospecifics. The communicatory  
effectiveness of particular dewlap configurations and signaling patterns 
is a function of the light environment and background: in dark areas, 
for example, dewlaps that are light colored reflect more light and stand 
out more; by contrast, in open environments, darker colors are more 
effective (Fleishman 1992; Leal and Fleishman 2004). Similarly, the 
vegetative background and the extent to which the background moves 
probably affects the form of the head-bobbing display that can be de-
tected best (Fleishman 1992; Ord et al. 2007). For these reasons, 
anoles occupying new habitats may adapt their signaling behavior and 
morphology to maximize communication effectiveness, with the inci-
dental effect of increasing reproductive isolation between populations 
in different environments.

Thus, the possibility exists for both Darwin’s finches and anoles that 
adaptive divergence may have the incidental effect of promoting spe-
ciation. In theory, such adaptive divergence could occur either in 
sympatry, parapatry, or allopatry (see chapter 14). Sympatric specia-
tion has been suggested for both finches and anoles, though little com-
pelling data support this hypothesis in either case (P. R. Grant and  
B. R. Grant 2008; Losos 2009; but see Hendry et al. 2006, 2009). More-
over, the observation that speciation has not occurred on small and 
isolated islands that seem to have the resource and habitat heteroge-
neity to support multiple species suggests that allopatry may be neces-
sary for speciation to occur (e.g., Cocos Island, occupied by one spe-
cies of Darwin’s finches and one species of anole, and many Lesser 
Antillean islands—e.g., Dominica, Guadeloupe—with only one anole 
species).

Most of Darwin’s finch species have populations on multiple islands, 
and often these populations have differentiated morphologically as 
they have adapted to local conditions. Consequently, the scenario that 
speciation is promoted by adaptive divergence in allopatry is easy to 
envision for these birds. By contrast, envisioning how allopatric spe-
ciation occurs in Greater Antillean anoles is not so clear. Many Greater 
Antillean anoles occur island-wide, which raises the question of how 
allopatry might be produced. Vicariant fragmentation and offshore is-
lands offer explanation in some cases (e.g., Glor et al. 2004; Lazell 
1996), but in many cases such scenarios are entirely speculative.
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Species Boundaries and Hybridization

An important difference between the two clades concerns species 
boundaries and the extent of hybridization. Research in recent years 
has shown that hybridization occurs at relatively high rates among a 
few sympatric Darwin’s finch species and at lower levels among many 
others. The result is that some Darwin’s finch species are not well-
 defined genetically; rather, populations of these species often are more 
genetically similar to sympatric populations of other species than to 
populations of their own species on other islands (Grant et al. 2005; 
Petren et al. 2005; also see discussion in Zink 2002 and Grant and 
Grant 2006b). The situation for Greater Antillean anoles is exactly the 
opposite. Very few cases of hybridization have been reported, and most 
of these did not lead to the production of fertile offspring (reviewed in 
Losos 2009).

One factor that might be responsible for the difference in hybrid-
ization and species boundaries is the difference in age of the two  
radiations—perhaps sympatric finches are too recently diverged for 
reproductive isolation to be complete, whereas most sympatric anoles 
have been evolving separately for much longer periods of time (B. R. 
Grant and P. R. Grant 2008). Another possible reason why hybridiza-
tion is so much more prevalent in the finches is that bill size is linked 
to a resource that fluctuates greatly over short time periods, leading to 
intense directional selection and corresponding shifts in morphology, 
which raises the possibility that the degree of reproductive isolation 
between species may also fluctuate. Moreover, finches do not have  
the option of not responding to the distribution of seed size availabil-
ity. By contrast, species recognition in anoles is linked to light environ-
ment. Light environment, in turn, is related to thermal environment 
(e.g., darker areas tend to be cooler), and anoles have evolved physio-
logical adaptations to differences in micro-climate. The result is that 
anoles may be more likely to track environmental shifts behaviorally 
(Huey et al. 2003), altering their habitat use and maintaining interspe-
cific differences, an option not open to finches when seed size distribu-
tions shift.

In addition to the lack of hybridization, anole species exhibit an-
other difference from Darwin’s finches: recent research has revealed 
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that species tend to be highly subdivided genetically, such that a spe-
cies is composed of parapatrically distributed clades that often differ 
by as much as 10 percent in uncorrected distance in mitochondrial 
DNA (e.g., Glor et al. 2003; Kolbe et al. 2004, 2007). These differences 
are so great that we must entertain the possibility that what are recog-
nized as island-wide species are actually species complexes whose 
members replace each other across the geographic landscape; data 
from other genetic loci, particularly from the contact zone between 
different mitochondrial clades, are needed to test this hypothesis (e.g., 
Glor et al. 2004).

Recent molecular work also has shown that anole species are some-
times not monophyletic, but for a different reason than Darwin’s finches. 
In a number of cases, species with small geographic ranges appear to 
have arisen from within widespread ranges of other species (e.g., Glor 
et al. 2003).

conclusions

Overall, adaptive radiation in Darwin’s finches and Greater Antillean 
anoles has occurred in very much the same way. Interspecific competi-
tion appears to have been the driving force leading to resource parti-
tioning and subsequently adaptation to different niches, and speciation 
is probably primarily allopatric and may be promoted as an incidental 
consequence of adaptation to different environments. Differences exist 
as well, such as the extent of hybridization and of independent evolu-
tion on different islands; many of these differences probably result be-
cause the radiations differ in age and aspects of natural history.

Of course, a sample size of two is too small to draw general conclu-
sions. What we need now are similar comparisons to other radiations, 
ideally a diversity of different types of organisms in different settings. 
Many putative adaptive radiations have been identified (Givnish 1997; 
Gillespie et al. 2001; see chapter 14), some more thoroughly studied 
than others. Most likely, the more radiations we study, the greater the 
diversity in patterns and processes we will discover, particularly if the 
radiations are diverse in taxa and setting. Nonetheless, my guess is that 
overarching generalities will emerge as well, such as the roles of eco-
logical opportunity and interspecific competition and the pattern that 



C H A P T E R  1 5

326

most niche divergence occurs early in a radiation (Gavrilets and Losos 
2009; Losos and Mahler 2010). These are just predictions, however, 
waiting to be tested.

One exciting further aspect is the ability to study adaptive radiation, 
and to compare adaptive radiations, at the molecular developmental 
and genomic levels. Already, comparative developmental work is shed-
ding light on the precise genetic changes leading to differences in beak 
shape among Darwin’s finches (Abzhanov et al. 2004, 2006; Grant et al. 
2006c). The genome of Anolis carolinensis has just been sequenced, 
potentially opening many doors for investigation of genomic pathways 
to evolutionary diversification. Particularly interesting will be investi-
gation of whether convergent evolution has been accomplished through 
the same or different genetic means (Schneider 2008; see also chap-
ter 7). More generally, the dawn of the genomic era will allow compara-
tive studies of adaptive radiation to be taken to an entirely new level, 
adding considerations such as genetic constraints, genetic architecture, 
and genome organization to the many other factors that are important 
in shaping evolutionary diversification.

coda

We know so much about these two evolutionary clades as a result of in-
tense, long-term, and broad-based investigations, each developed from 
a single research program. This volume is dedicated to honoring the re-
markable careers of Peter and Rosemary Grant. Despite the historical 
pedigree of research tracing through Robert Bowman, David Lack, Erwin 
Stresemann, Harry Swarth, John Gould, all the way back to Charles 
Darwin, there can be no doubt that the status of Darwin’s finches as one 
of the premier examples of evolutionary research is the result of the 
broad-based, synthetic, and novel research of the Grants. Collaborating 
with an exemplary group of graduate students (many of whom have 
gone on to become leaders in the field in their own right) and with oth-
ers, El Grupo Grant has single-handedly established Darwin’s finches as 
one of the best known case studies in evolutionary biology today.

Our knowledge of Anolis, too, is to a great extent the result of a sin-
gle research program, in this case that of Ernest Williams at the Mu-
seum of Comparative Zoology at Harvard. Primarily a systematist by 
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training, Williams attracted the best and brightest Harvard graduate 
students to his lab, developing a synthetic approach to the study of 
evolutionary diversification that encompassed ecology, behavior, and 
functional morphology and presaged the phylogenetic approach to the 
study of evolutionary diversification that would not develop for an-
other twenty years. Along the way, his lab produced a series of leaders 
in the fields of ecology, behavior, and functional morphology, including 
Carl Gans, Robert Holt, Ray Huey, Jonathan Roughgarden, Thomas 
Schoener, and Robert Trivers.

We may wonder whether the exceptional extent of our knowledge of 
Darwin’s finches and anoles has been gained because these two groups 
are in some ways extraordinary, both in terms of their evolutionary di-
versity and in their suitability for study in a variety of different ways, 
or because the researchers who have chosen to work on these two 
groups were exceptionally creative, synthetic, and forward-thinking. 
Of course, these two possibilities are not mutually exclusive: among 
the attributes of exceptional researchers is the ability to identify ex-
ceptional groups and to understand their potential for addressing ques-
tions of broad and general significance.
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