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12.1 Inter and Intra brood rivalry – some theoretical expectations
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In focussing on siblings it is useful to distinguish between intra-brood and inter-brood conflict. Intra-brood competition occurs between siblings that are all dependent at the same time and so compete for resources from parents. Inter-brood competition occurs when an offspring is competing for resources with future offspring: conflict may arise because an offspring might demand resources forma parent that she or he would rather save for future offspring. In the case of humans, where there might be children of different ages and with different needs in a family unit, and where, nevertheless, the parent still has the potential to produce more, both forms of competition might be present at the same time. The intensity of the competition and ensuing conflict is likely to be affected by a number of factors. Figure 12.1 shows how changes in these factors might be expected to increase conflict.

Figure 12.1 Factors impinging on the intensity of sibling conflict

As the number of siblings rises so conflict is expected to increase as each competes for a smaller shares of the total resources the parent is willing to allocate. Following Hamilton’s logic the lower the relatedness ( r)  between siblings (which could be, for example,  0.5 if two siblings share both biological parents or 0.25 if they share only one), then the higher the level of conflict as they have less interest in each other’s welfare. This was observed by Briskie et al (1994) in their study of passerine birds: in species where the genetic relatedness between offspring was low the young begged louder. Competition between siblings will also vary according to the resources a parent can muster. In harsh, unpredictable and resource poor environments sibling conflict is predicted to increase as sibs compete for scarce resources. Finally, a dimension that is no so obvious is that of the interdependence of the two parents- something that is in itself a reflection of the mating system or behaviour characteristic of the species. An offspring will carry genes from both parents and so will have an interest in their parent’s genes (that they share) appearing in future offspring. In, say a perfectly monogamous system, the interest of both parents are strongly intertwined: any demand for resources from the mother at the expense of future offspring will also reduce the fitness of the father. If, however, the reproductive success of the father is less strongly linked to that of the mother, as in polygynous or polygynandrous mating systems, then demands on the mother will have a lower impact on the future fitness of the father and so competition will rise.

Mathematical models are being developed to examine the operation of these factors. One important concept is that of marginality. As in many economic situations the usefulness (economic utility) of a resource rises with quantity but in a non –linear way: early increments bring about greater rewards than later ones. Think of someone giving you a free variable number of potatoes: the first few might be quite useful, the next few welcome but having less of an impact on your wellbeing than the first few; eventually you have so many potatoes that additional increments do not benefit you much at all. If we imagine two siblings A and B related by r = 0.5. If A is able through competition to secure increasing resources from a parent at the expense of B, there will come a point when the marginal gain to A is only half that of what B would get. Beyond this point (since r = 0.5) it pays A to forego any further demands in the interests of genes shared with B. Indeed in more general terms there obviously comes a point when resources delivered to A must cease altogether and instead be directed to other offspring, as when A actually helps its parents raise other children.

12.2 Violence towards Parents from offspring

A child’s reproductive value increases throughout childhood and peaks somewhere around late teens or early twenties. If we assume a mother produces a child around 20 years of age then her reproductive value (measured as potential to produce offspring) declines after this age. This age-related variation in an individual’s reproductive value would predict that conflict directed from an offspring to a parent might increase with a parent’s age – as the parent declines in value. In addition, genetic relatedness reasoning would suggest that violence towards step parents from children will be more intense than violence towards natural parents since, from a step-child’s perspective, the step parent’s reproductive value is much reduced: off spring from a stepfather, for example, with the child’s natural mother only have an r value of 0.25 (as half sibs) compared to 0.5 for full siblings. Support for the first prediction comes again from the work of Daly and Wilson (1988) who looked at Canadian homicides directed from child to parent and found that when a child is over 16 he or she is more likely to kill a parent than the parent kill the child. In support of the second prediction Heide (1993) found that stepfathers figured disproportionately large in statistics of male parents killed by offspring. This support however needs to be qualified by the fact that alternative explanations are possible. Violence from children towards step-parents could itself reflect aggression from the stepparent to the child, and this itself might reflect the greater prevalence of antisocial tendencies in step fathers (but see Section 12.2 above). Similarly, violence might rise with age of child but this could simply reflect the age-related curves (and not RV related) of propensity to violence anyway. In addition, as a child ages its strength increases and so violent injury to a parent is predicted to increase from this cause. At a more general level, we cannot assume that proximate reasons for a particular pattern of violence (for example. strength, opportunity) necessarily reflect the ultimate explanations under examination since they may have also been selected (if at all) for other reasons.

12.3 Maternal-foetal conflict
Conflicts over blood supply

The placenta obtains nutrients from the bloodstream of the mother, and, as we have seen, conflicts arise over the amount of glucose in the mother’s bloodstream. Maternal blood, however, supplies a whole range of other nutrients, and, roughly speaking, the rate at which they can be extracted by the embryo will be proportional to the flow of blood to the placenta. Conflict theory predicts that the foetus will act to stimulate more blood to the placenta than is optimal for the mother. The flow of blood along an artery is given by a simple equation:

Flow = Pressure difference
           Vascular resistance

It follows that the foetus could increase its supply of nutrients by either (a) dilating the arteries of the mother and thus reducing the vascular resistance, or (b) increasing the blood pressure in the maternal supply. Maternal genes are predicted to act to counter both of these manoeuvres. Haig reviews a range of evidence and concludes that hypertension (raised blood pressure) in pregnancy is one result of maternal–foetal conflict. Significantly, for example, high birth-weight is positively correlated with maternal blood pressure whereas low birth-weight is associated with hypotension (low blood pressure).

 Conflict after parturition

As does the foetus, so a young infant may also behave to extract more resources from a mother than is optimal for the mother to provide. The presence of benzodiazepines (substances that inhibit neurotransmission and thus serve as sedatives) in human breast milk may also be a response of the mother to excessive infant demands. At the level of the genes, we could expect maternally derived genes to be less demanding than those that are paternally derived since paternal genes are probably not present in the mother and will be selected to exploit the mother for their own advantage. Evidence in favour of this prediction comes from conditions in which genetic abnormalities are observed. In Prader–Willi syndrome, infants have a maternal copy of a region of a chromosome known as 15q11–13 (to be read as ‘chromosome 15, long arm, bands 11 to 13’) but lack a paternal copy. These unfortunate infants have a weak cry and a poor sucking response, as well as being generally inactive and sleepy. In contrast to this, children with Angelman syndrome have paternal copies of 15q11–13 but no maternal ones. In these cases, sucking is prolonged but poorly co-ordinated. Children are highly active when awake and suffer sleeping difficulties. It looks here as if we have a system in which paternally derived genes demand excessive resources from the mother and are restrained by maternally derived genes.

These two conditions illustrate the general phenomenon of genomic imprinting, a situation in which a gene behaves differently depending on whether it was contributed by the father or the mother. A good example concerns the Igf-2 gene, which produces an insulin-like growth factor that promotes embryonic development. In mice and humans, copies of the Igf-2 gene from the mother are switched off and copies from the father left on. This is consistent with evolutionary conflict theory. It is in the interests of the paternally derived Igf-2 gene to demand more resources than the mother is prepared to give. The reason for this stems from the theory considered earlier: the mother wishes to reserve her resources for future offspring, but the current paternal Igf-2 gene has no guarantee, unless the mother is 100 per cent monogamous, which is unlikely, that it will appear in future offspring. In this light, as Pagel (1998, p.19) neatly summarises, ‘genomic conflict is one cost of infidelity’. Given the excessive demands of the paternal Igf-2 gene, the best counter-tactic of the mother is to switch off her Igf-2 copy and cease its contribution to the production of the growth factor. Although genomic imprinting provides evidence for selection at the level of the gene, all such cases are unlikely to be explained by conflict theory. Iwasa, for example, has recently advanced a ‘dose compensation’ explanation (see Pagel, 1998).

Haig (1993) himself points out that the presence of conflict does not in itself imply system instability or failure. A useful analogy is that of evenly matched tug of war teams: as long as both sides keep pulling, the system is stable. However, the system collapses when one side lets go. In this light, both Prader–Willi syndrome and Angelman syndrome can be seen as resulting from one side of the conflict not operating, with disastrous effects. This whole scenario reminds us that evolution is all about compromise.

12.4 Daly and Wilson on infanticide

Later research by Grant Harris and colleagues has tended to confirm the general thrust of the findings of Daly and Wilson. They used data from a Canadian police service data base to compare abuse and infanticide by genetic and non-genetic parents (Harris, et al, 2007). One interesting focus to their work was cases of filicide by stepmothers. They reasoned that solicitude for a genetically unrelated child carries greater relative cost for a stepmother than a stepfather. This follows from two considerations: first, women experience less variability in reproductive success and have a potentially lower reproductive rate than males and so care for an unrelated child reduces here future fitness more than it would for investment by a stepfather; and second, fathers have greater parental uncertainty anyway and so the contrast between putative genetic offspring and stepchildren is less for a father than a mother. From this, the group predicted that stepmothers would show evidence of reduced levels of parental solicitude for non-genetic offspring than stepfathers. To measure this they devise a measure of abuse and neglect by factoring in evidence on malnourishment, lack of care, failure to provide proper clothing, and physical abuse, prior to the death of the child. An extract from their findings is shown in Table 12.1. It can be seen that abuse form stepmothers is indeed higher than that from stepfathers and genetic mothers.

Table 12.1 Abuse and neglect of children by genetic and non-genetic parents. Level of abuse is a measure devised by the authors based on a variety of parameters. Figures show mean +/- 95 percent confidence intervals. Any mean lying beyond the confidence intervals of another is significantly different.

SOURCE: Data from Harris, et al. (2007). "Children killed by genetic parents versus stepparents." Evolution and Human Behaviour 28(2): 85-95

	
	Genetic mother
	Genetic father
	Stepmother
	Stepfather

	Abuse/neglect score of victim
	0.15 +/- 0.13
	0.03 +/-0.04
	1.0 +/- 0.9
	0.16 +/- 0.12


12.5  Divorce and remarriage

A failed marriage, thankfully, rarely ends up in the homicide statistics, but patterns of divorce and remarriage also provide a convenient testing ground for evolutionary hypotheses. Divorce statistics are in close agreement with findings on published advertisements in which men seek looks and youthfulness while women are more concerned with status and resources (see Chapter 12). Buckle et al. (1996) examined statistics for divorce and remarriage for populations in Canada and England and Wales. They found that, in stating grounds for divorce, men were more concerned about adultery while women were more concerned about cruelty. This is interpreted in the language of evolutionary psychology as paternity certainty and care for offspring respectively. This seems to be a robust finding and Figure 12.2 shows the grounds for divorces in England and Wales in 1995 

Figure 12.2  Percentage of divorces as a function of the grounds given by male and female petitioners for England and Wales 1995. Source of Data Office for National Statistics (1995)
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Women were also much more likely to terminate a marriage at an early stage than men; in fact, over 90 per cent of all divorces in England and Wales (mostly from 1974 to 1989) were initiated by females under 25. This is just what would be expected in the light of the shorter reproductive span of females compared with that of males. If a woman suspects that she has made a bad decision and she wants children, it is imperative to dissolve the marriage in the early stages. Waiting reduces her reproductive potential and her future marriagability. The opposite effect is observed for males: as they get older, they are more likely to seek a divorce (Figure 12.3). Men remain fertile for longer and could raise a second family with a younger wife. Predictably, on remarrying, men seek wives about six years younger than themselves whereas for first marriage the figure is only two years.

The consistency of such data with evolutionary expectations reinforces the idea of marriage as a ‘reproductive contract’ in which men and women pursue different strategies to optimise their reproductive fitness. Humans are not the only animals to dissolve the pair bond in the case of childlessness. Ring-doves, for example, are generally monogamous during the breeding season but experience a ‘divorce rate’ of about 25 per cent. The major reason seems to be infertility: if the couple fail to produce chicks, they separate and look for other mates (Erickson and Zenone, 1976).

Figure 12.3    Percentage of divorces granted in England and Wales 1995 (source of data: Office of Population Census and Surveys)
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