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The magnificent multitude of forms and variation of nature amazes and astounds us as it 

amazed and astounded our ancestors. The questions of where animals come from, why they 

look and act like they do, and how they are related to each other have long employed 

scientists struggling to understand nature’s puzzles. Perhaps the most useful insight in the 

development of the field of evolutionary biology has been the transition from a typological 

understanding of animal relationships to an evolutionary one: from Linnaeus’ attempts to 

categorize life into groups of similar organisms, through Darwin’s theory of evolution through 

natural selection, to modern genetics and cladistics. 

Today, the combined knowledge of the behaviour, morphology, anatomy, genome, etc. of 

animals grants a keen understanding of how animals are related evolutionarily. However, 

when studying extinct fossil organisms, much of this data is denied to us: soft part anatomy is 

not typically preserved, behaviour is difficult to infer, genetic information has been destroyed, 

and so on. Consequently, the relationships between now living and extinct animals have been 

difficult to ascertain.  Furthermore, people looking at fossils like to put them into the living 

groups of animals that they resemble. Unfortunately, this tends to blur the actual evolutionary 

relationships between extinct and living animals and as a result makes it difficult to study 

fossils in a historical framework.  

The stem and crown group concept is a relatively new concept in evolutionary biology but 

represents such a historical framework that is necessary to approach fossils meaningfully. The 

concept clarifies between now living groups of animals (crowns) and extinct organisms along 

the evolutionary branch leading up to today’s groups (stems). Crowns are actually defined as 

the most recent common ancestor of all extant animals in a clade and its descendants, and the 

stems are the extinct branches that by definition have no living descendants.  Revising our 

understanding of evolution in line with this new framework clarifies the relationship between 

fossils and living animals and opens up new areas of research. 

My paper is an example of such a new approach to an old problem; namely, when did modern 

diversity originate, and why then and not some other time? Using the stem and crown group 

concept we can consider the clades of now living animals as crown groups and ask when they 

arise. I use evolutionary models to generate random evolutionary trees under various 

parameters and show that the emergence of modern diversity is a function of the rate of 

diversification. The diversification rate is the rate of speciation minus the rate of extinction. I 

also establish the relationship between diversification rates and the time of emergence of 

crown groups. As a result, the two can be inferred from the other, representing a useful new 

tool in evolutionary research. This paper shows how new theoretical concepts can provide 

novel approaches to old problems and yield insights previously denied to the field.  

 

 


