Evolutionary aspects of life history
When examining evolutionary aspects of life history, human development can appear highly conflicting with the majority of other species. Modern day species tend to move effortlessly from infancy into adulthood while social animals, encompassing the primates, extend this only slightly to include an aspect of juvenility. It is in stark contrast therefore that the modern day human has a total of 5 distinct developmental stages (Crews and Gerber, 2003). Incorporation of both a childhood and an adolescent phase into the human life cycle dramatically extends the number of dependent years and delays the onset of reproduction. The presence of menopause after reproductive adulthood in females can be seen to extend this to involve a 6th life stage (Crews and Gerber, 2003). The reason for extended developmental years can been seen to be the result of selection pressures favouring delayed puberty, as well as both biological and psychological constraints.

Recent evidence on child development has suggested that progression of the pubertal years is beginning to appear much earlier than is perceived to be norm (Herman-Giddens, 2007). By accelerating the onset of puberty, children are biologically reaching adulthood a lot earlier and can be seen to be at a mismatch between biological and psychological maturity (Gluckman and Hanson, 2006a). Such a phenomenon has been termed by the medical community as 'precocious puberty', incorporating premature expression of physical and hormonal signs of puberty. Diagnoses of such can be granted in cases where pubertal growth is expressed in girls younger than 8 or in boys younger than 9 (Kaplowitz, 2009). The medical world is beginning to regard such rapid development as cause for concern due to a potentially increased risk of tumour related diseases in these individuals. A study has indicated that girls with precocious puberty may have a significantly greater risk of developing breast cancer in future years than their age matched controls (Herman-Giddens, 2007).

In attempt to explain such an anomaly research has begun to scrutinis any potential medical cause or connection, with current interest focusing on structural abnormalities of the central nervous system (.............). However, while physicians are straining over test results and lab reports in the search for an underlying cause, evolutionary biologists believe they have beaten them to it. What is more, if their vindication for such a phenomenon were proved correct it would mean that physicians need not worry.

Research from exploring the evolutionary lineage of humans and their suspected life patterns has suggested that early puberty may in fact be a natural, evolutionary development resulting in a new generation created by natural selection (............). The expression of early menarche can be interpreted as a direct response to humans adapting to current lifestyles and environments, with natural selection favouring such behaviour. What is more, early menarche is by no means a novel occurrence. The majority of human evolution occurred where menarche was

In order to explain the logic behind such a statement it is necessary to extend research back to our early hominid ancestors.

Due to a much shorter lifespan and an increased rate of infant mortality (...........), it makes evolutionary sense that our ancestors should have an early onset of puberty, allowing for increased reproductive success. It has been predicted that the onset of menarche in our hominid ancestors was between 7 and 13 years and was followed by an adolescent growth spurt similar to that of modern day humans (Gluckman and Hanson, 2006a). Adolescence is characterised by individuals beginning to associate with adult behaviours and interests (Bogin, 1997). Early maturation can therefore be seen to be beneficial in hominid females as looking mature forces society to regard them as such. This can be exceptionally important as it provides girls with the opportunity to practise vital skills required for adulthood, before the pressure associated with such are enforced. After the onset of menarche females typically follow a 2-year period of anovulatory; wherein cycles are irregular and the individual is infertile; before true ovulatory cycles are reached (Mazza, 2006). Early sexual maturity therefore provides females with a 'risk free' opportunity to engage in adult behaviour, without fear of pregnancy.

It has been shown that in baboon populations, infant mortality of the first offspring is as high as 50%, with second and third offspring being 38% and 25% respectively (Bogin and Holly Smith, 1996). This effect can be put down to the mother being better equipped for each ensuing birth. An identical effect can be imagined for hominid species. However, with the evolution of adolescent years where practise is encouraged under the supervision of adults (Bogin and Holly Smith, 1996), the mortality rate of each offspring is highly reduced. As the presence of early menarche followed by an adolescent phase can be seen to increase reproductive fitness, it makes it an incredibly attractive option; therefore it is easy to see why such a phenomenon was selected for by evolution.

By the very nature of evolution, as the environment in which hominids inhabited began to change so did the selection pressures faced by these individuals. Novel environmental factors forced natural selection to favour alternative life patterns, as what was once optimal may no longer be deemed to be so (..........). Increased reproductive success due to the presence of childhood and adolescence meant that hominid populations began to rise, bringing with it new threats to society. Limited food resources lead to under-nutrition, while close living proximities allowed for greater transmission of infection (.............); both factors having adverse affects on child development and increasing child mortality rates (.............).

As a consequence of the hardships and environmental constraints faced by hunter-gatherer populations, natural selection appeared to favour a delay in pubertal onset (.............). Such a pattern can be explained by the life history theory. An organisms' development can be regarded as an intricate balance between a number of vital life process; namely reproduction, growth and personal perpetuation (...........). Due to resources being of a finite nature, trade-offs between resource allocations is necessary if an individual wishes to achieve maximal fitness.

Due to expansion of the developmental period, humans have evolved to be able to detect and adaptively adjust to changes in postnatal environments. With the emergence of harsher living conditions, life history theory predicts that puberty will be delayed in the hope of improved conditions (.................). Delaying puberty allows an individual to utilise limit energy for self-growth and maintenance in order to be better equipped for future reproduction. Pregnancy exploits high-energy demands and therefore in times where resources are scarce it is often more beneficial to follow a trade off in reproductive fitness and allocate resources for personal development.

The delay in pubertal onset that occurred in the years following the shift from small social groups to large, unpredictable societies can be explained in just such a manner. Natural selection favoured late puberty as it resulted in higher reproductive fitness, allowing individuals the chance to develop fully before embarking upon pregnancy.

In conjunction with environmental changes, increased population sizes also lead to an escalation in social complexity (............). Hierarchies were formed and agriculture thrived bringing division of labour and individual rights within society (.........). The encumbrance of such an expansion meant that in order to acquire the knowledge necessary for effective functioning in adulthood, individuals required a longer period of development (Gluckman and Hanson, 2006a). Increased psychological strain, co-existing with deprived environmental conditions, may have further exaggerated selection pressures favouring a delay in puberty and an increase in adolescence; both of which further equip the individual for the transition into adulthood.

In order to achieve maximal reproductive fitness there is required to be a match between an individual's life pattern and the environment in which they reside (Gluckman and Hanson, 2006b). In light of increased psychological complexity therefore, evolution may have selected for delayed puberty in order to restore the balance between biological and psychological maturation, thereby retaining the adaptive match.

A child growing up in an environment limited in resources may alter a number of life patterns in order to maximise reproductive success within that environment (..........). Maximum reproductive fitness occurs when there is an adaptive match between an individual's life pattern and the environment in which they live (Gluckman and Hanson, 2006b).

It has been proposed that the developing embryo is able to sense its prenatal environment and make predictions as to what its future environment will be like, allowing for developmental adjustments to be made accordingly. (Gluckman and Hanson, 2006b). If an embryo develops in an environment lacking in resources, then it is expected to adjust a number of life patterns in order to maximise reproductive success within that environment. This involves
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