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CHAPTER 4 SUPPLEMENTARY MATERIAL: SEX AND SEXUAL SELECTION

4.1 Why sex?

For about 100 years after the publication of Darwin’s On the Origin of Species (1859b), the existence and function of sex was not really seen as a problem. Sex was viewed as a co-operative venture between two individuals to produce variable offspring. Variation was required to secure an adaptive fit to a changing environment and constant variation was needed to ensure that species did not become too specialised and face extinction if the environment changed. From a modern, gene-centred perspective, these arguments now appear fatally flawed. Variation and selection cannot act for the good of the species; genes only care for themselves. So from a gene’s eye view what advantage does sex carry? 

The question ‘why sex?’ resolves itself into the question ‘why do males exist?’ – a question that has probably occurred to many women from time to time. All organisms need to reproduce, but some manage this asexually: females simply make copies of themselves by a sort of cloning process. This form of reproduction is known as parthenogenesis (‘virgin birth’), and although it is not found among mammals and birds, it is not uncommon in fish, lizards, frogs and plants. Males are a problem because, in the absence of male care (which is very common), a mutation that made a sexually reproducing organism switch to parthenogenesis (which some organisms can do anyway) should be favoured since it would produce more copies of itself and rapidly spread throughout the population. Put another way, with a given set of environmental limitations, females should be able to produce twice as many grandchildren by asexual compared with sexual reproduction. 
There are however four major theories advanced to explain the persistence of sexual modes of reproduction in the face of all the apparent disadvantages. Most of these focus on the fact that sexual reproduction (unlike parthenogenesis) introduces genetic variation into offspring – offspring are thus not identical to their parents. Sexual reproduction is constantly stirring and mixing the human genome presently whole new combinations to the world. These theories are shown in Table 4.1  
Table 4.1Theories to account for the existence of sexual reproduction.
	Name of Theory
	Essential Idea
	References

	The lottery principle
	Since sex introduces variability, organisms have better chance of producing offspring that survive in the face of changing environments if they produce a range of types rather than more of the same.
	Williams, 1975.

	The tangled bank or spatial heterogeneity hypothesis.


	This term is taken from the last paragraph of Darwin’s Origin, where he referred to a wide assortment of creatures all competing for light and food on a tangled bank. In environments where there is an intense competition for space, light and other resources, a premium is placed on diversification
	Ghiselin, 1974.
Birdsell and Willis, 2003

	The Red Queen hypothesis


	Like the Red Queen in Alice in Wonderland organisms run fast only to keep still. Genetic arms race between organisms and their predators and (especially) parasites
	Ridley, 1993.

	The DNA repair hypothesis
	DNA suffers constant damage but during crossing over in meiosis the chromosomes line up and the spare copy is used to repair double-strand breaks. Through sex damaging mutations can be quickly weeded out
	Bernstein et al., 1989.
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