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Could some of Darwin’s finches have speciated sympatrically? 

 
Allopatric speciation is the norm 

Sympatric speciation is a dirty word among ornithologists, or, rather, a dirty two-word 

phrase. The theory of sympatric speciation goes all the way back to Charles Darwin. Darwin 

postulated that individuals in a population who acquire different niche preferences eventually 

become different species (Mayr 2001: 180). The problem, say most evolutionists, is that this type 

of species divergence rarely happens, at least not in complex organisms. Ernst Mayr, called by 

Human Biology and Anthropology Professor Bill Durham “the Dean of Evolution” puts the 

conventional wisdom concisely: “In my 1942 Systematics and the Origin of Species, I showed 

that in [mammals, birds, butterflies, and beetles], geographic isolation had been the exclusive 

mechanism of speciation and not a single case of sympatric speciation had been demonstrated” 

(Mayr 2001: 180). He writes that the theory of sympatric speciation has not been confirmed in 

any of the “carefully studied” cases of speciation in mammals, birds, butterflies, and beetles. In 

other words, the real phenomenon is allopatric speciation, where one species becomes two due to 

divergence that occurs while the two populations are geographically isolated. Sympatric 

speciation is just an idealistic dream.  

My first hypothesis is that some of Darwin’s finches did in fact speciate sympatrically 

due to environmental conditions that favored finches who chose mates similar to themselves. By 

the end of this paper, we will yield to consensus and set aside that hypothesis. However, we will 

accept a follow-up hypothesis that even if Darwin’s finches did not speciate while on the same 

island, the valuable ability to choose mates of a finch’s same type still has a role to play in 
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finishing the speciation that starts when finch populations separate across islands.  

 

Sympatric speciation in nature 

The exception to the no-sympatric-speciation rule is nonrandom mating exhibited by such 

species as cichlid fish. In some communities of cichlids, females mate with males of either 

benthic feeding type or limnetic feeding type, as the males begin to acquire a visible sign 

corresponding to their feeding type which is attractive to the females. Mayr explains, “Feeding 

and mating are no longer random” (Mayr 2001: 100). Favoritism for males of a certain visual 

cue, combined with the correlation of that visual cue and a fish’s feeding habits, seem to lead to 

the sympatric divergence of species (Mayr 2001: 100-101) (Lande et al 2001: 435-436). Other, 

stranger, things happen too, such as the occurrence of sex reversal genes and genes that repress 

those sex-reversing genes (Lande et al 2001: 436), but they do not relate to the case of finches.  

As a purely speculative matter, the female’s “choosiness” might even be advantageous in 

terms of increasing the fitness of her progeny. After all, if differently specialized phenotypes are 

required for benthic versus limnetic feeding, then the females’ consistent preference for one type 

would lead to greater feeding-type specialization, with the specialization compounding through 

the original choosy female’s grandchildren and great-grandchildren.  

 

The theoretical framework for sympatric speciation in Darwin’s finches 

In fact, many of the characteristics leading to sympatric speciation in cichlids are also 

present in Darwin’s finches. Finch species’ beaks vary adaptively and correlate with the species’ 

feeding habits (Grant and Grant 2008: 47-49). Moreover, as we discuss later, finches manage to 

(usually) mate within individuals of their own “species” partly by looking at the beak of their 
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potential mates (Grant and Grant 2008: 77). In other words, finches exhibit favoritism for mates 

of a certain visual cue – beak and body size and shape (Ratcliffe and Grant 1983: 1139, 1141-

1143) – and there is a correlation of that visual cue and a finch’s feeding habits.  

Moreover, “choosiness” might at one time have been advantageous. To think about the 

advantages that choosiness might bring to a community of finches, it helps to imagine an abstract 

concept that evolutionists call an “adaptive landscape.” An adaptive landscape looks at a set of 

characteristics measured against the fitness of the different combinations of those characteristics; 

the higher the phenotype’s fitness, the fitter the individual with that phenotype, and the higher 

the “elevation” that this phenotype sits on the adaptive landscape.  

In Galápagos, the quantity and qualities of available seeds for the finches to eat leads to 

one or more well-defined adaptive “peaks” corresponding to a particular phenotype (mostly 

defined by beak size and shape). In fact, in the mid-’80s, finch specialists Dolph Schluter and 

Peter Grant fed seed quantities and types into a computer program they had written that predicted 

adaptive landscapes for various Galápagos islands based on seed availability and the competition 

between finches for those seeds. They focused on one characteristic, the depth of the finches’ 

beaks. In fact, the adaptive landscapes they predicted corresponded well to the mean depth of 

beaks on various islands. (Grant and Grant 2008: 131-133) (Schluter and Grant 1984: 190-191). 

On some islands, there were multiple peaks, meaning that a finch species could occupy various 

peaks and succeed. Still, sitting between expected adaptive peaks was not a strategy for success; 

being the jack of all seeds but master of none really did lead to a fitness flop. Finches of in-

between body and beak size would fail because they would be unable to crack the bigger seeds to 

which greater size would have allowed them access while still needing more food for their extra 

body mass than smaller birds.  
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This relative decrease in fitness from splitting the difference between phenotypes means 

that a tendency in some finches to choose mates similar in beak size and shape to their own could 

be an adaptive behavior. We might imagine a Galápagos island millions of years ago on which a 

species of finches had beaks that ran the gamut size- and shape-wise across adaptive peaks and 

valleys. Clearly, those individuals with beak sizes and shapes in valleys would die more 

frequently and leave fewer progeny than those with beak sizes corresponding to adaptive peaks. 

More subtly, even individuals whose phenotypes placed them squarely on a peak might “lose” in 

an evolutionary sense by having children with phenotypes that placed the children in adaptive 

valleys and cut the genetic line short.  

A method to avoid having evolutionarily useless offspring (offspring who cannot give 

their parents enough grandchildren to keep up with other finches) might be choosy mating – 

mating with a finch of similar beak size and type. After all, although interactions between genes 

are complex and hard to predict, a finch pair in which the two individuals resided on two 

different, distinct peaks might have offspring that split the difference and fell into an adaptive 

valley. In fact, when finches do mate across species lines, their hybrid children usually inherit 

characteristics of beak shape from both parents’ species and have a beak size in between the 

parents (Grant and Grant 1996: 500). 

In this way, those finches with a taste for finches of their own beak size and shape might 

have more children who landed on adaptive peaks than those who were willing to mate with 

individuals of any sort of beak. As these “choosy” finches prospered, we might see one species 

in which two communities of markedly different beak sizes and shapes stopped mating with each 

other in part due to the advantages of preserving specialization. This species would diverge into 

two, and it would all happen while the subspecies lived in sympatry (lived side by side)!  
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In fact, until recently, empirical evidence supported the idea that introgressive 

hybridization (mating between different species) in fact did lead to a reduction in fitness in 

Darwin’s finches. Before the intense El Niño year of 1983 in which heavy rainfall changed the 

distribution of seeds and the landscape, hybrids survived less often than their parents’ species 

(Grant and Grant 2008: 99). Until that El Niño scrambled the evolutionary cards, hybrids usually 

flopped, in an evolutionary sense, such that preserving specialization really seemed to be 

advantageous.  

 

Problems with the sympatric speciation hypothesis 

There are two major problems with the sympatric speciation hypothesis. The first is that 

it has not happened on Cocos, an isolated island where a fourteenth species of Darwin’s Finch 

resides and has not speciated. The lack of speciation there indicates the difficulties in sympatric 

speciation occurring in the real world, as opposed to the neat theoretical world. The second 

problem is that mathematical models show that even a small amount of gene flow between 

incipient species disrupts further speciation.  

On the Costa Rican island of Cocos there lives a 14th species of Darwin’s Finch, and it 

has remained one species since colonization. Pinaroloxias inorata descended from individuals of 

a population of Darwin’s Finch, possibly the ancestor to the sharp-beaked ground finch (Grant 

and Grant 2008: 128). Those descendants flew or were blown onto this far-off neighbor of the 

Galápagos archipelago. (Interestingly, the Cocos finch has the same plumage as Galápagos 

ground finches (Grant and Grant 2008: 8) and even has similar songs and the same “unique rusty 

color in wing and under-tail coverts” as some populations of sharp-beaked ground finch (Grant 

and Grant 2008: 128).) These Cocos finches eat insects, crustaceans, fruit, nectar (from at least 
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29 flowers and 3 “extrafloral species”), seeds, mollusks, and “perhaps” small lizards (Werner 

and Sherry 1987: 5506). With this kind of diet, one might call them “generalists,” but individuals 

are usually specialists. Of 89 individuals studied by Cocos Finch field researchers Tracy K. 

Werner and Thomas W. Sherry, nearly 70% spent more than half of their time feeding on one 

type of food in a particular manner. Other complex data analyses confirm Werner and Sherry’s 

observation of individual specialization.  

The lack of sympatric speciation on Cocos seems like a clinching argument for the “only-

allopatric in birds” evolutionists. After all, there seems to be an advantage to specialization of 

behavior, yet there is no corresponding specialization of features, such as of beak size and shape, 

and there is not even a slight divergence of physicality across the population that might lead to 

sympatric speciation. Perhaps the reason for this lack of divergence is that there are no islands 

near enough to Cocos to support allopatric speciation – that sympatric speciation does not 

happen in the real world.  

However, a characteristic of how Cocos finches specialize behaviorally might lead us to 

the conclusion that Cocos is special and should not be used as a test case. Werner and Sherry 

could only speculate as to how Cocos finches specialized. However, through observation and 

analysis, they rejected specialization along the lines of sex, age, time of foraging, place of 

foraging, and even morphology (beak and body size and shape) (Werner and Sherry 1987: 5507-

5509). Against this backdrop of rejected routes to specialization, they saw juvenile finches 

following and watching elder birds plying their trade, and then trying to copy what those elder 

birds had done. Importantly, the juveniles did not only watch their parents; in fact, they 

sometimes watched non-finches, studying and then copying warblers and sandpipers that live on 

Cocos (Werner and Sherry 1987: 5509-5510)! If Cocos finches specialize through learning by 
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watching elders, parents whose beaks were especially well-suited to their “trades” would have 

less evolutionary benefit in passing this well-designed beak on to their children than finches on 

Galápagos islands do. As classmate Sam Cohen-Tenugi pointed out, even if a parent’s beak was 

great at crushing crustaceans, its children might specialize differently (might eat something other 

than crustaceans) and receive less benefit from the beak’s special size and shape. Neither 

specialization of beak type nor choosiness would be adaptive under these conditions, and we 

would have to throw Cocos out as a fluke case.  

Gene flow between incipient species is still an obstacle for sympatric speciation. Peter 

and Rosemary Grant, evolutionary professors specializing in Darwin’s finches, make much of 

the ability for gene flow between incipient species to undo budding specialization. (In the 

theoretical framework above, gene flow can be represented as some individuals of each 

subspecies throwing choosiness out the window and copulating across subspecies lines.) They 

write, “A small amount of interbreeding of the two groups would generally prevent divergence” 

(Grant and Grant 2008: 31). Even today, separate species of Darwin’s Finch make “mistakes” 

and interbreed. We can assume that the mistake rate would have been even higher when 

sympatric speciation was just beginning, meaning that diverging subspecies would continue to 

collapse back in on each other (yielding just one species). The mathematical models are 

complex, however: “Speciation is most likely for intermediate strengths of competition, where it 

requires strong, but not extremely strong, assortment” (Burger et al 2006). Nevertheless, with 

consensus, Cocos, and gene flow calculations all pointing against sympatric speciation, we set 

aside this hypothesis.  

 

Choosiness finishes the speciation started when species are geographically separated 
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Part of what makes Darwin’s finches special is that, after dispersion and subsequent 

adaptive radiation, many have remained separate species, choosing not to mate with sister 

species and thereby preserving their own species’ specializations, even during changes to the 

archipelago and during times when previously isolated species came into contact. How do they 

keep their species separate even when previously isolated species start living in the same place? 

Darwin’s finches pay attention to visual cues and song when choosing mates. Finches of the 

same species respond to the songs of males or to the physical presence of either sex of their own 

species, usually aggressively in same-sex interactions and with interest in different-sex 

interactions. In contrast, they usually ignore the physical presence or the songs of males of 

different species.  

For instance, Peter Grant and Laurene Ratcliffe ran experiments in which they placed a 

stuffed finch on each end of a rod, or on two different pads of a cactus. One finch belonged to the 

same species as surrounding finches, while the other was from a different species. The stuffed 

finch of the species of the same type received more attention from live finches than the stuffed 

finch of an “immigrant” species. Finches of the same species and same sex engendered more 

aggression than different-species same-sex finches, while finches of the same species and 

different sex elicited more interest than difference-species different-sex finches (Ratcliffe and 

Grant 1983: 1139, 1141-1143). Similar experiments were performed with songs. Although 

individuals within a species have slight differences in song, and although species sometimes 

have multiple songs that differ widely from each other but are all acceptable, Darwin’s finch 

species recognize their own species’ songs. The Grants set up experiments similar to the 

experiments that had tested the finches’ responsiveness to visual cues; this time they added 

playback of recorded songs, sometimes accompanying and sometimes replacing the stuffed 
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finches. Darwin’s finches showed species recognition through song, too (Grant and Grant 2008: 

77-79, 88-89).  

Intriguingly, Darwin’s finches seem to improve at choosing from within their own 

species when more species of Darwin’s finch live on an island. When only two finch species live 

on an island, the morphological differences between birds (size and shape of body and beak) 

have to be larger for the native finches to ignore a newcomer stuffed bird (thereby showing 

species recognition) than if there are many finch species already on the island. More finch 

species decreases the amount of morphological difference needed to recognize (ignore) an 

immigrant finch species, according to the Grants (Grant and Grant 2008: 90).  

My first hypothesis when I read about this difference in species recognition depending on 

the number of finch species on an island was to see this phenomenon as more evidence that 

choosiness was adaptive. After all, it seemed as though, as the species situation got “messier” 

and the potential for mistakes (hybrid children with decreased fitness) increased, finches 

improved at species recognition, thereby decreasing the chance of those costly mistakes. 

However, it seems that the reason for this characteristic of finch species recognition is actually 

related to a style of species recognition that many birds share. Specifically, during the bird’s 

early stage in life when they are first exposed to the songs and cues to look for when choosing 

mates of their own species, they also learn what songs and cues signify other species (Grant and 

Grant 2008: 80). For instance, blackcaps Sylvia atricapilla learn to recognize a conspecific 

species, the garden warbler Sylvia borin, by the borin’s plumage when the blackcaps are very 

young. In fact, the young blackcaps gain this recognition before their first breeding attempt. 

They use this information to defend territory from the garden warblers and to make the right 

mating decisions (Matyjasiak 2005: 467). Birds may be learning what not to respond to in 
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addition to learning what to respond to in their early stage of song and visual cue learning, and it 

may be that the only reason for species recognition skills improving as the number of conspecific 

species increases is that finches on islands with multiple species get more practice in learning 

what not to respond to (Grant and Grant 2008: 80).  

Still, this theory of learning has big implications. It means that breeding between species 

is more likely to occur on small islands than on big islands. Speciation that starts when a 

population of finches flourishes on a small island (and are pushed towards new, different 

adaptive peaks) might really be clinched when a subset of this founder population eventually 

returns to a bigger island and other species finally treat the incipient species as truly different 

(Grant and Grant 2008: 90-91). Choosiness still has a role to play in finishing the speciation that 

geographic isolation starts.  

This theory of learning might also drive character divergence in Darwin’s finches when 

two previously isolated species enter the same geographic area (establish sympatry). If hybrids 

have low fitness, those birds that look “especially” like their own species, drawing mates only 

from their own species, either through characteristic song or physical cues, will be the 

individuals that leave the most progeny. Finch species that come into sympatry might drive 

songs and even physical mating cues towards different poles, and both species would benefit 

from the greater ease of staying choosy (and protecting specialization). This possibility of 

character divergence, discussed in reference to chaffinches in the Canaries (Lynch and Baker 

1991: 111), might be an interesting area of study in Darwin’s finches. 
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Pictures by Andrew Schein 

 
Despite writing a paper about how finches recognize their own species, I myself have poor finch 
species recognition skills; I believe that this finch is a cactus finch but it also might be a small 
ground finch! 
 

 
This finch is almost definitely a female small ground finch!  
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This bird is not a finch, but a warbler. The warblers have not speciated in Galápagos as Darwin’s 
finches have. Apart from mockingbirds, no land bird except the finch has diversified in the 
Galápagos (Grant and Grant 2008: 137).  
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These two blue-footed boobies were very close to mating. Though not finches, the mating itself 
is very relevant to the topic of this paper, as it is key to maintaining the species.  
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If the male (left) is lucky, the female small ground finch will be in a similar position to the booby 
above.  
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