
Mayr’s ‘biological species’. The famous evolutionary biolo-
gist, Ernst Mayr, defined species as ‘groups of actually or potentially interbreeding 

individuals’. Although there are competing definitions, this ‘biological species con-

cept’ has become widely used. However, in some groups, species that are seemingly 

distinct and isolated in the wild can interbreed in captivity, or at low rates in the wild.

Darwin’s tree of life
In 1837 Charles DaIn 1837 Charles Darwin drew this 
sketch to represent an idea: the 

process of speciation from a common 
ancestor. More than 150 years after, 
following Darwin’s legacy, scientists 
used genetic data to represent the 
evolutionary relations among 

Hexapoda, insects and their six-legged Hexapoda, insects and their six-legged 
relatives (top pannel, right).

Origin of dennis and ray color modules
At some time after At some time after H. elevatus, H. melpomene and H. 

timareta diverged (became different species), 
hybridisation events allowed the transfer of the genes 

that produce the dennis and ray. This gene were 
incorporated and expain the similarities of their color 

patterns that we see today. 
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Predation experiments
Heliconius melpomene and Heliconius cydno can mate 
and produce hybrids. Scientists put butterfly models 
made of paper in the field to observe the amount of bird 
attacks. Hybrid models were more attacked than pure 
species models.

butterflies attacked
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There are an estimated 9,000,000 living species on earth. All of these 

diverse and unique creatures descended from a common ancestor around 

4.4 billion years ago. The story of life has played out through radiating 

branches of related species, some of which persist and some of which go 

extinct. Speciation, the evolution of a new species, is at the heart of this 

process. But what is a species? And how does a new one evolve? 

Research in butterflies has helped to answer this question.

Leaky species. Work in Heliconius butterflies has 
highlighted the fact that many species show evidence of 

hybridization during their evolutionary past. In some cases these 

rare cross-species mating events allowed beneficial genes to pass 

from one lineage to another. This suggests the species boundary 

can be ‘leaky’.

Speciation. Many biologists have argued that geography 
is a critical force in speciation. If populations are kept apart for long 

enough they inevitably diverge and become new species. Work in 

butterflies shows that geographic separation isn’t always needed. 

Sometimes new species may evolve when populations become 

ecologically specialized, changing their host plant or habitat 

preference. Without geographic isolation, selection for strong mate 

prpreference is critical for speciation.

The problem with hybrids.  Mayr emphasised 
reproductive isolation because hybrids between species are often 

unfit. Sometimes they fail to develop, or develop abnormally, often 

becoming infertile. Sometimes they are badly suited to their 

environment. In other cases hybrids behave in a way that reduces 

their survival.
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