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Answers to end of chapter questions 
 

Chapter 1 
 

1. If we take a non-evolutionary approach to the history of life, then we would 

have to predict that cave insects all over the world would be more similar 

to each other, due to the common requirements of living, than they would 

to the insects immediately outside the caves where they live. This is not 

the case. They are most similar across all aspects of their structure to the 

insects immediately surrounding them, and only eyelessness is shared 

across all cave insects. This is strong evidence that each cave species 

must have descended by gradual modification from a population outside. 

Individuals began to spend more and more time in caves, and over the 

generations were subject to natural selection imposed by the conditions of 

darkness. The homologies are the features shared with the insects 

immediately outside; the analogy is eyelessness, which has evolved 

multiple times independently where the creature lives in the dark.    

 

2. At some point, the ancestors of whales must have started to spend more 

time in the water. Within the ancestral population, there would have been 

naturally occurring variation in the size of legs relative to the body. Once 

most time was spend in the water, those individuals with slightly smaller 

legs than average would have been favoured in competition since they did 

not waste energy building and maintaining leg tissues that were not used, 

and they would have swum more efficiently. Since leg shape and size 

would be heritable, and the small-legged individuals were doing well in 

competition, a disproportionate fraction of the individuals in the next 

generation would have relatively small legs. This process of natural 

selection, iterated through many hundreds or thousands of generations, 

would reduce the size of legs to zero.  

 

3. People have argued for a long time that languages constitute evolving 

systems. Within a language at any one time, there may be alternative 
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pronunciations, alternative words, or alternative grammatical rules. Some 

of these alternatives will be better at getting themselves used by speakers 

than others (more ‘catchy’, more memorable, or more easily learnt). Over 

many generations of learners and users, many forms are lost, but some 

survive, and this adds up to an evolutionary process, so that, for example, 

the French word feu and the Italian word fuoco can be properly said to 

have evolved from the Latin word focus. Others have argued that cultural 

elements such as stories or tunes, or artefacts such as tools or musical 

instruments, are subject to evolution, since they are copied from mind to 

mind, and some variants are more successful than others at getting 

copied. Though this is a kind of evolutionary process, there are differences 

from the case of living things. Innovations in human artefacts can be much 

more radical, as when a craftsman has a totally new idea, several designs 

can be amalgamated into one descendant, and innovation is not 

undirected, as it is in the biological case, but specifically aimed at making 

the object better. 


