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Evolutionary science is fast-moving and often controversial.  
Exciting discoveries are frequent and well-reported.

Write an essay about a recent development in evolutionary
science – choose a topic you are interested in. Your essay
should be a maximum of 500 words. You can choose one 
of four writing styles:

Once your piece of writing is completed, you can enter it into
the BIG WORD competition and get the chance to have your
work published in the New Scientist, win an iPod Nano and
£300 for your Science department, and lots of other great prizes.

Topic ideas
The Big Picture magazine and the Wellcome Trust website
have lots of inspiring stories.

Searching ‘evolution’ on the BBC News, New Scientist and
Guardian websites throws up recent stories with useful links. 

Your textbook will have useful background information 
on evolution.

Information sources
• Big Picture magazine 

• Wellcome Trust website –
www.wellcome.ac.uk/bigpicture/evolution

• New Scientist – www.newscientist.com

• Guardian – www.guardian.co.uk

• BBC – www.bbc.co.uk

Find out more
For more details on how to apply for the competition, 
including an entry form and full details of prizes, go to
www.wellcome.ac.uk/bigpicture/evolution.

Deadline for competition entries is 30 March 2007.
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Currently two ‘morphs’ of the grey-brown rough periwinkle Littorina saxatilis live on the beaches 
of North Yorkshire. The morphs are able to interbreed and produce of fspring, albeit with reduced viability.
In order for speciation to occur, the DNA of the two morphs must be suf ficiently dif ferent to prevent
interbreeding. This will occur through natural selection and isolating mechanisms, leading to sympatric
speciation.
Within the population, there is variation in the thickness of shell. At the tide line those snails with thicker
shells have a selective advantage over snails with thinner shells, as they are less likely to be predated 
by their main predator, the crab. They are more likely to survive to adulthood, mate and have of fspring.
The of fspring with the favourable alleles are also more likely to survive and breed. This will continue 
over many successive generations, resulting in an increase in the allele frequency for shell thickness.
Further up the beach, there is less selection pressure from the crabs, and having a thicker shell is no longer
a selective advantage. This means that there will be no change in the allele frequency. This will result in
disruptive selection, with two ‘morphs’ arising with dif ferent shell thickness.
Isolating mechanisms will prevent the two morphs interbreeding, leading to two distinct species. An
example of pre-zygotic isolation is behavioural isolation. Mating behaviour is often stimulated by distinct
colours or patterns in the snails’ shells.  Mutations may occur that change the alleles for shell colour or
pattern within one of the morphs. This may mean that copulation occurs more frequently between those
with similar shell patterns, therefore altering the allele frequency within the population. This may lead to
divergent gene flow and loss of certain alleles from the population entirely. Another possible mechanism is
where the genitalia of the two morphs become incompatible, thus preventing mating. In addition, the gametes
may not survive in the reproductive tract of the opposite morph, or if the gametes meet they may be
genetically incompatible and fusion will not occur. A post-zygotic mechanism may be acting within the
snails, so that embryos produced have reduced viability if the opposite morphs mate. The of fspring of such
a mating are less likely to reach adulthood and so will not pass on the mixed DNA.
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Summary

Human evolution is characterized by a dramatic 
increase in brain size and complexity. To probe its 
genetic basis, we examined the evolution of genes 
involved in diverse aspects of nervous system biology. 
We found that these genes display significantly higher 
rates of protein evolution in primates than in rodents. 
Importantly, this trend is most pronounced for the 
subset of genes implicated in nervous system develop-
ment. Moreover, within primates, the acceleration of 
protein evolution is most prominent in the lineage 
leading from ancestral primates to humans. Thus, the 
remarkable phenotypic evolution of the human nervous 
system has a salient molecular correlate, i.e., acceler-
ated evolution of the underlying genes, particularly 
those linked to nervous system development. In 
addition to uncovering broad evolutionary trends, our 
study also identified many candidate genes—most of 
which are implicated in regulating brain size and 
behavior—that might have played important roles in the 
evolution of the human brain.

Introduction

Greatly expanded and highly complex brains are among 
the most defining attributes distinguishing primates, 
especially humans, from other mammals (Brodmann 
1912; Jerison 1973 and Finlay and Darlington 1995). As a 
result of increased brain size and complexity, behavioral 
repertoires became much richer in primates, culminating 
in highly sophisticated cultural behaviors in humans such 
as language, tool use, and social learning (Spuhler 1959 
and Matsuzawa 2001). 

In past decades, researchers have devoted significant 
efforts toward understanding the evolutionary processes 
that gave rise to the distinct features of the human brain. 
Traditionally, such efforts have focused on the anatomi-
cal and physiological differences between the human 
brain and that of the other taxa, as well as the behavioral 
manifestations of these differences (Jerison 1973; Byrne 
and Whiten 1988; Aiello and Dean 1990 and Matsuzawa 
2001). More recently, the genetic basis of brain evolution 
has emerged as a topic of considerable discussion. Of 
particular interest are questions regarding what genes 
underlie brain differences between humans and other 
species, and how changes in these genes led to specific 
alterations in brain biology. As yet, these important 
questions remain poorly explored. In this study, we 
probe these questions by comparative genomics studies 
utilizing both primates and nonprimate species. 

It has long been noted that brains of various extant and 
extinct primates display remarkable variation in size, 
organization, and behavioral output (Noback and 
Montagna 1970; Armstrong and Falk 1982; Byrne and 
Whiten 1988 and Matsuzawa 2001). This is particularly 
true for the evolutionary lineage leading from ancestral 
primates to humans, in which the increase in brain size 
and complexity was remarkably rapid and persistent 
throughout the lineage (Jerison 1973 and Walker et al. 
1983). In contrast, for most nonprimate mammalian 
orders, the extent of intra-ordinal brain differences is 
much more limited (Brodmann 1912 and Pagel and 
Harvey 1989). For example, the encephalization quotient, 
a rough measure of brain size scaled allometrically to 
body size, can differ by more than an order of magnitude 
between humans and nonhuman primates, but varies 
much less between species of any nonprimate order 
(Williams, 2002). Thus, the phenotype of the nervous 
system has apparently undergone far greater evolution-
ary changes in primates than most other mammals.

Reprinted from ‘Cell’, Vol 19, Dorus et al, pages 
1027–1040, copyright (2204), with permission from Elsevier.  

The rest of this article can be accessed at:
www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WSN4F493RP-G&_coverDate=12%2F29%2F2004&_alid=489
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Marine iguanas – known as diving 
dragons – grow up to 75 cm long but get 
shorter when food is scarce. They don’t 
just lose weight, but height – boffins 
reckon they can even shrink their bones. 
Diving dragons live on the Galápagos 
Islands (made famous by Darwin’s theory 
of evolution). They feed on seaweed, but 
bad weather caused by El Niño led to a 
famine. The researchers have been 
measuring the dragons every year and 
thought they’d made a mistake when they 
found the animals were getting shorter.

Size matters
The study may have practical benefits 
helping people suffering from bone 
diseases like osteoporosis. But although 
shrinking might help the dragons survive, 
it’s not good news for their love life. 
Researchers found that girl iguanas like 
their men on the large side. Bigger males 
have a better chance of getting chosen as 
a mate, while bulky females lay more eggs.

An incredible shrinking dragon has been discovered by scientists. 


