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  8   
  *** Why some apes became 

humans: the role of runaway 
selection 1\\  

 
  I will not attempt to prove this theory in any absolute sense, for I am not sure that there is such 

thing as `absolute proof'. Both the theory and the evidence for and against it are presented only as 

food for thought, as a possible approach to the study of human evolution and human nature which 

has not yet been fully explored. If the theory is sound, however, it has many far-reaching 

implications. It implies that there is no sharp line between `good' and `evil', and that cooperation, 

communication, courage, and love are very closely related indeed to conflict, deception, terror, and 

hatred. It implies that every increase in the size of the brain was produced by the force of mixed 

emotions of love and ferocity. It implies that every step of the long, bloody journey from ape to 

man increased not only the size of the brain but also its ability to recognize more and more people 

as friends. It implies that the hand-axe not only killed `them', but also swelled the ranks of `us'. 

Today our brains can understand `us' in terms of social groups as large as 700 million. But the 

hand-axe has been chipped and polished and fashioned into the hydrogen bomb, and we still aim 

the bombs at `them'. 

 Robert Bigelow, 1969 

8.0. INTRODUCTION 
Let us assume that I have until now succeeded in explaining human bipedality, some aspects 
of the human mating system, and the human tendency to eat meat. With that I have not come 
close to my initial demand of giving an explanation of human evolution that is 
phylogenetically plausible, paleontologically adequate, evolutionary feasible and 
explanatory sufficient and specific. What is needed is an explanation that bridges the gap 
between a special, bipedal hunting ape (let us say, Homo erectus) and the highly culture-
dependent and linguistic ape that we currently are. In this chapter I will compare, evaluate 
and to some extent mix and integrate three competing hypotheses with respect to the last 
phase of our evolution. Because these hypotheses all relate to properties of human behavior, 
I will try to delve somewhat deeper into behavioral changes that accompanied human 
evolution, particularly changes in social structure and in the mating system. 
  What has to be explained? I have already pointed out that we cannot start from the 
assumption that nice properties like the ability to learn and speak a language or the ability to 
feel empathy are of such inherent value that evolution can be understood as a process of 
breeding them (as some exobiologists seem to think). Instead, we have to explain why there 
is one species of ape with a brain that is three times larger than that of its closest living 
relatives and why this ape needs linguistic abilities and sometimes even moral qualities that 
seem unnecessary for the simple task of surviving and reproducing with which most 
organisms fill their days and which form the ultimate `reason' for the existence of any living 
species whatsoever. We have to explain why this species is completely dependent on 
culturally transmitted habits, traditions, symbols, and tools in every domain of its life, and 
why it lives in societies that are larger than that of `ordinary' hunting species, like lions and 

                     
1 From: P. Slurink, Why some apes became humans; competiton, consciousness and culture, Nijmegen, P.S. 
Press 2002. 
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hyenas. We have also to explain why there is only one such species on earth and why there 
are not much more transition forms, for example hominid species with smaller brains, 
smaller vocabularies, and more modest ambitions.  
8.1. ALTERNATIVE EXPLANATIONS 
Hunting and gathering. To some extent this is the standard hypothesis, supported by many 
sociobiologists, evolutionary psychologists, and behavioral ecologists. Because chimpanzees 
are both fructivores and occasional carnivores, this is also a very safe theory to start with. I 
have shown already (chapter 7) that it is supported both by the new evidence on chimpanzee 
hunting and by new analyses on the Nariokotome boy which show that it was a hunter. An 
(ultimately climatologically induced) transition from omnivore, herbivore or fructivore to 
partial carnivore can explain a series of characteristics which emerge in Homo ergaster. Yet, 
even within the frame-work of the theory that our ancestors were hunter-gatherers, a series 
of questions remain unanswered, for example: 
1. Why did humans evolve high intelligence in contrast to other hunters (gatherers)? 

Lions and hyena's do not need language, morality and a capacity for abstract 
thought to hunt their prey; ants do not need a big brain to gather food. 

2. Why do humans, even in primitive societies, tend to live together in groups that are 
above the optimal size required for group hunting (gathering)? Why did not group 
size decrease as hunting weapons and skills improved during human evolution? 
(Alexander, 1987: 79)? 

Given the good credentials going with the hunting and gathering hypotheses, we should not 
dismiss them too fast, and investigate their explanatory potential and limits further. 
 Sexual selection. The two other theories that I want to discuss, are both based on 
the assumption that human uniqueness requires a special (albeit naturalistic) explanation. 
The excessive talents displayed by humans fall outside the scope of ordinary natural 
selection, and point to a kind of runaway selection in which traits become `hypertrophied'. 
Runaway selection can be defined as a process of directional selection that works 
autocatalytic and cumulative. Runaway selection is often the result of sexual selection, 
because it is here that it is important to exceed all others, again and again. The moment that, 
for example, peahens have to choose between different males, any trait that indicates fitness 
and health can become a criterium. Hence, an apparently arbitrary trait, like the number of 
`eyes' in the peacock's tail, can become important enough to become a strong selection 
factor. At some point in their evolution peahens started to prefer peacocks with longer tails 
with more `eyes' in them, and as a result the peacock's tail became `hypertrophied'. 
 The sexual selection theory of human origins assumes that the human brain is 
comparable to the peacock's tail (e.g., Parker, 1987; Mestel, 1995; Ridley, 1994; Miller, 
1996; 2000). If either protohuman males or protohuman females with relatively larger brains 
or with more cognitive abilities have become relatively attractive, runaway selection could 
have shaped a series of unique human abilities. In most species, sexual selection breeds 
special characteristics in the sex that has to compete for access to the most investing sex 
(Trivers, 1971; see chapter 4), but if we assume that those characteristics are not linked to 
sex-specific chromosomes they might well be inherited by the other sex as well. Above that, 
there are enough species in nature in which a kind of mutual sexual selection of the sexes is 
going on and in that respect, sexual selection needs not to be disruptive, but might well be 
directional (see fig. 5.5). 
 Yet, there are still a whole series of problems with sexual selection as an 
explanation of human uniqueness. Perhaps most important, sexual selection theory fails to 
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explain why it only occurred in the human lineage (and not in that of, for example, chimps). 
To some extent it is a somewhat easy hypothesis: if you can not explain, for example, why 
birds started to fly, just suppose that at some point female protobirds (some kind of dinosaur 
it is currently thought by most paleontologists) were attracted to males that could jump and 
stay in the air longer and longer. If you cannot explain why a brontosaur was so big or a 
shrew mouse is so small, you can just refer to the specific tastes of female protobrontosaurs 
and proto shrew mouses. That would mean that an ecologically uninformed sexual selection 
hypothesis lacks explanatory specificity. 
 Thus, there must have been already special conditions under which sexual selection 
was promoted and a sexual selection theory of human evolution should be able to show what 
it put in motion, and when. 
 Intergroup competition theory. Like sexual selection theory, the intergroup 
competition hypothesis invokes some kind of runaway selection process. Like sexual 
selection theory, intergroup competition theory goes back to Darwin. In his Descent of Man 
he writes: 
 
 When two tribes of primeval man, living in the same country, came into 

competition, if (other circumstances being equal) the one tribe included a great 
number of courageous, sympathetic and faithful members, who were always 
ready to warn each other of danger, to aid and defend each other, this tribe would 
succeed better and conquer the other. Let it be borne in mind how all-important 
in the never-ceasing wars of savages, fidelity and courage must be. The advantage 
which disciplined soldiers have over undisciplined hordes follows chiefly from 
the confidence which each man feels in his comrades. Obedience, ... , is of the 
highest value, for any form of government is better than none. Selfish and 
contentious people will not cohere, and without coherence nothing can be 
effected. A tribe rich in the above qualities would spread and be victorious over 
other tribes: but in the course of time it would, judging from all past history, be 
in its turn overcome by some other tribe still more highly endowed. Thus the 
social and moral qualities would tend slowly to advance and be diffused 
throughout the world (Darwin, 1871: 498). 

 
Thus, the general idea of the model is that an arms race between different groups of 
protohomomids could lead to the runaway selection process for social and moral capacities 
of which the human psyche is postulated to be the outcome. 
 This idea was further expounded by a large series of authors in some form. 
Yet, during the last fifty years a much smaller collection of authors has tried to give it a 
scientific basis. Bigelow (1969) uses it in his brilliant The Dawn Warriors to explain the 
threefold brain enlargement during human evolution. It was, however, Richard Alexander 
(Alexander, 1987; 1989; 1990) who tried to place it into the solid framework of modern 
evolutionary biology and who introduced a whole series of new concepts to do so. His 
reasoning can be summarized as follows (see fig. 8-1):  
- At the moment that early hominids reached `ecological dominance' the threat from 

predators was replaced by intraspecific `balances of power'. 
- Bigger, stronger and more disciplined groups were better able to defend a territory. 

As a result of this group sizes increased far beyond the optimum size for 
hunting/gathering bands. 
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- To be able to live together in large 
groups with many non kin-related 
conspecifics, humans developed 
reciprocal altruism to a degree in 
which it became `generalized' 
reciprocity (Trivers, 1971) or `indirect' 
reciprocity (Alexander, 1979; 1987), 
meaning a form of reciprocity in which 
third parties record reciprocal relations 
to learn about the reliability and `moral 
profile' of group members who are 
potential cooperators for themselves.  

- In such a situation it becomes 
important to look like a very reliable and generous cooperator. This can either be 
achieved by really being a generous cooperator or by deception, which costs less 
energy but more intelligence. A runaway selection for mental proficiency and 
complexity arises. 

- Because dominant males were increasingly dependent on cooperation with other 
males, they had to renounce their reproductive monopolies. `Reproductive 
opportunity leveling' enabled big groups to overcome potential sources of internal 
disruption (Alexander, 1979; 1987: 71). 

 
8.2. SOME UNIVERSAL HUMAN BEHAVIORAL CHARACTERISTICS THAT 
HAVE TO BE EXPLAINED 
Evolution works just like any alchemist, starting with one material, for example iron, and 
turning it into some other material, for example gold, via a series of distinctive steps. The 
ingredients with which human evolution started were those of the common HUCHIBO-
ancestor (7.2.), which as far as we now know may not have been completely unlike the 
chimpanzee in many aspects. The bonobo has split apart from the chimpanzee at a later 
stage and its similarities with man are probably products of convergent evolution. In chapter 
7, we have looked to some of the selection pressures that may have molded the common 
HUCHIBO-ancestor into a predator ape. We are now interested in the selection pressures 
that molded this predator ape into a highly cultural species. 
 But what is culture? In part II we have already concluded that culture as a body of 
not genetically inherited customs, knowledge and ideas shared by groups does not float 
above its biological substratum. It is a way in which particular species fulfill particular needs 
which have to be adapted to environments which cannot be foreseen by selection. At least 
some aspects of culture seems to be somehow driven by forces within the power pyramids of 
societies. Cultural abilities could thus be linked to the drive for status or by sexual selection. 
It is now time to apply this rather abstract model and look how `gene-culture coevolution' 
has started and worked within our evolution. 
 Somehow cultural abilities and our large brains must be linked to underlying 
changes in behavior. For example, culture as we know it nowadays is intimately linked to an 
extremely long learning period of youngsters, which is a biological given. It is also linked to 
our lives in the enormous societies with which we share a language or languages. From a 
sociobiological point of view, all this inspires research in behavioral changes that somehow 
have propelled gene-culture coevolution and in the socio-sexual structures in which our 

 

Fig. 8-1. Alexander's `balance of power' 
hypothesis. 
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ancestors lived their lives. Thus, before we go on with our exploration of the three models 
which we want to compare, let us try to make an inventory of some of the domains in which 
behavioral changes took place during the process of directional selection that produced our 
species. 
 
An increased group size. One of the most important behavioral characteristics of modern 
humans is that they live in relatively large societies almost everywhere in which groups 
maintain contacts with other groups and in which relatives and friends are remembered, 
even when they have moved to other groups. Some of the social intelligence required for this 
way of living is certainly present in the chimpanzee which lives in `fission-fusion' societies 
in which subgroups are continually formed, for example at a particular fruit tree of which the 
fruits are ripe at that moment and in which, at the same time, a system of complex alliances 
within the group determines the dominance hierarchy. Yet, party size in chimpanzees is 
generally smaller than that in, for example, baboons and bonobos. 
 What forces may have initiated a tendency to form larger groups? Perhaps Foley 
and Lee (1989) are right when they point out that the patchy grassland/bushland habitat, in 
which they suppose that Australopithecus afarensis lived, would promote larger group sizes 
because of predator avoidance (also, Mithen, 1994). If the idea of Aiello & Dunbar (1993) is 
right and relative brain size correlates with group size, groups may have become gradually 
bigger during the evolution of the genus Homo. This would mean that predation levels 
would have increased or at least would have remained constant. There are some clues about 
the predators that must have made the lives of Australopiths sometimes extremely hard. 
There has been found an Australopithecus head with two holes in his head corresponding to 
two leopard teeth and several authors have suggested that the Taung child has been killed by 
a large eagle (Berger, et al., 1994). Australopiths coexisted with a series of sabertooths and 
other large cats, including Dinofelis which could well have been a specialized hominid 
consumer (Brain, 1981)2. These cats all went extinct, however, and one wonders what 
predators forced groups of hominids to become larger then, if Aiello and Dunbar are right. 
 It has been suggested also that larger groups were functional in the context of a 
dependency on animal carcasses: larger groups would be better able to deal with competing 
scavengers and they offer more "opportunities for food sharing and/or tolerated theft" (Kohn 
& Mithen, 1999: 521). In that case, we would have to compare our ancestors with vultures 
jostling and quarrelling around carcasses, perhaps with the difference that they sometimes 
dragged away the carcasses and cooperated in defending and butchering it. This might give 
us clues about the size of those groups. 
 Apart from the inference that one could make on the basis of their theory (which 
links brain size with group size) it is, however, generally hard to find data on group size 
during human evolution. On the basis of their excavations archaeologists tend to believe that 
group size increased with the coming of modern Homo sapiens. One of the few clues to 
group sizes in human evolution is constituted by the travelling distance of materials and 
artifacts, which starts to become impressive in modern Homo sapiens, too. 
 
 

                     
2 Some of the bones of the even older hominid, millenium man, Orrorin, six million years old, also show signs of 

predation by leopards. 
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 Moderate sexual dimorphism. Sexual dimorphism in all HUCHIBOs is relatively 
mild compared to more distantly related hominoids like gorillas and orangutans. Sexual 
dimorphism may have been relatively large in the common ancestor of all anthropoids, 
because a candidate for this species, Aegyptopithecus, which has been found in the Fayum 
Depression in Egypt and is dated approximately 27 million years ago, shows considerable 
dimorphism (Frayer & Wolpoff, 1985). In orangutans and gorillas it is relatively large. The 
measures of the sexual dimorphism of Australopithecus differ: if one uses the canine teeth, it 
seems relatively large (Frayer & Wolfpoff, 1985); if one uses the length of the hindlimb 
joints, it is somewhat above that of chimpanzees and bonobos, but below the sexual 
dimorphism of gorillas and orangutans (McHenry, 1991). On the basis of mandibular 
canines Frayer and Wolpoff (1985) have calculated a gradual decline of the sex differences 
from Homo habilis to Homo erectus and Homo sapiens, with a somewhat bigger difference 
in the European Neanderthals. Other authors, however, postulate that the sexual differences 
within the genus Homo were small from the very beginning (Stanley, 1996, pp. 178-179). 
 Sex differences in size are often thought to correlate with the amount of polygyny. 
They also result in different food habits. In chimpanzees females spend much more time in 
fishing for termites than males (McGrew, 1992, p. 91) and females also eat more insects 
generally. On the other hand, it is the males who do most of hunting, especially on prey that 
is relatively difficult to get, like monkeys. Females sometimes catch ungulates, but generally 
they are more gatherers than hunters (McGrew, 1992, p. 103). McGrew notes cautiously that 
`it is tempting to interpret this difference as a possible `pre-adaptation' for the evolution of a 
system of sexual division of labor' (McGrew, 1992, p. 105). I am tempted to add (in the 
spirit of chapter 7) that this sexual division of labor could have made a longer period of 
childhood dependency possible, because it created a situation in which females and juveniles 
could stay behind longer at a relatively safe `home base', were males would return at regular 
times with a surplus of extra proteins. All this would fit the hunting hypothesis nicely. 
 Although sex differences in size are only moderate in our species, there are a series 
of important physical and psychological differences between the sexes. The physical 
differences must probably be explained as a result of encephalization (width of the pelvis) 
and of sexual selection for neotenous mothers (relatively light complexion of the skin, hair, 
breasts). Within evolutionary psychology, a series of profound psychological differences 
between the sexes are often attributed to a long stage of hunting and gathering during human 
prehistory. Females are better at remembering spatial configurations and objects and are 
very good in incidental, nondirectional learning of such configurations. Males are better at 
performing mental rotations and (as a result of that) at reading maps (Silverman & Eals, 
1992). Women do better on precision manual tasks and on mathematical calculation tests. 
Men, however, are more accurate in target-directed motor skills, such as aimed throwing, 
and do better on tests on mathematical reasoning (Kimura, 1992). In the use of speech, 
studies of aphasia suggest that women use their hemispheres more equally than men do 
(Kimura, 1992), which is also supported by the fact that their corpus callosum is bigger (e.g. 
Moir & Jessel, 1991). One of the effects seems to be that women have less difficulty in 
`finding the right word' to express their feelings and are generally more close to their 
feelings and to their body. Several other female psychological characteristics suggest that 
women are somewhat more inclined to stay at the homebase and embellish it. It may be 
argued that throughout a large part of human evolution, females were somewhat more linked 
to the homebase and relatively more involved in the raising of children, which would also 
explain their linguistic superiority (Dunbar, 1996). 
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 Male dominance. While chimpanzee societies seem to be relatively male 
dominated, female bonds seem to be much stronger in bonobos (Parish, 1994). In 
chimpanzees, coalitions of males seem to form a center of power in the midst of the group; 
in bonobos, males are thought to be more markedly linked to particular females (De Waal, 
1995). Male bonobos often need the support of their mothers to become powerful, and males 
can only become dominant if they have the support of equally dominant females in the group 
(Kano, 1992). 
 These far-reaching social differences are thought to have arisen as a result of banal 
ecological causes. Female bonobos are thought to be much more powerful as a result of the 
omnipresence of terrestrial herbaceous vegetation: groups do not have to split at any 
moment, which enables females to stay together and form relatively strong coalitions. 
Adolescent females can become part of the female social network of a group by starting an 
emotional and sexual relationship with more adult females. As a result of the power of these 
`lesbian matriarchies', bonobo males have become much less aggressive and `demonic' than 
chimpanzees. Whereas gorillas and chimpanzees both are very aggressive toward females 
and children, this strategy does not seem to work in bonobos (Wrangham & Peterson, 1996). 
 The fact that species which are so closely related as chimpanzees and bonobos can 
have almost completely opposite social systems demonstrates the far-reaching consequences 
of small changes in power and dependency. It may show also that particular oscillations 
during human history which are normally attributed to `culture' could result from changes in 
ecological and economic conditions (as I have demonstrated in chapter 6). It would be 
interesting to make a list of the probable causes of female versus male dominance during the 
evolution of all primates. The more female-dominated social systems probably could be 
promoted by a lack of predators (e.g., on Madagascar: Richard, 1987), relaxed food 
competition, and a low dependence on meat; the more male-dominated systems could be 
promoted by a situation in which males can take advantage of the competition between 
females, by a dependence on meat, or by an increased level of intergroup competition. 
Wrangham explains the similarity of humans with chimpanzees (and not with bonobos) to 
an inability to form female coalitions in a savanna-like environment as a result of the 
scarcity of food. Yet, if females at some point in our evolution became dependent on male 
provisioning or protection this could have been a factor of even more importance, because 
female competition over male support could easily have broken down female coalitions. 
Also, it would be interesting to investigate whether human societies that live under the threat 
of war become relatively male dominated (which could, of course, support, the intergroup 
group competition hypothesis). 
 Feminists have often speculated about an original human society in which females 
were more powerful than males and sometimes have referred in this context to Bachofen's 
work Das Mutterrecht (1861), which had considerable influence on Engels and thus on the 
Marxist tradition. Given the fact that in apes - in contrast to most monkeys - females 
disperse, that chimpanzee societies are mostly dominated by a small coalition of often 
related males, and that there are no human societies that are really female dominated, such 
an original matriarchal society is extremely unlikely. Even Hatshepsut could only become 
pharaoh by wearing an artificial beard. Whether we like it or not, there are good reasons to 
suppose that patriarchies are at least as old as gorillas and chimpanzees (Hrdy, 1997). The 
original female dominated society has probably been at least ten millions years old. Yet, as 
the case of the bonobo shows, small ecological changes can have dramatic consequences in 
a relatively short time. 
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 Multimale groups with some sperm competition. If sex differences in size correlate 
with the amount of polygyny, australopithecines may have been relatively polygynous, even 
compared to chimpanzees. According to some theorists, the fact that chimpanzees live in 
multimale groups does not prove anything about the common HUCHIBO ancestor: it can 
have been like the gorilla in this respect. Schröder (1993) gives three arguments for a more 
gorillalike social system: 
1.  The remarkable sexual dimorphism in Australopithecus, `more likely indicating an 

intense competition between males to control access to females than gametic 
competition'. 

2. The fact that modern humans exhibit moderate polygyny, but not promiscuity. 
3. The fact that female gorillas do not show sexual swellings and that the sexual 

swellings of chimpanzees and bonobos could be a derived trait. 
However, the idea that early hominids had a social structure somewhat more similar to that 
of gorillas than to that of chimpanzees remains implausible. Not only are we much more 
related to chimpanzees, as indicated by most molecular analyses, but one of our oldest 
recently discovered hominid ancestors, Ardipithecus ramidus (White, Suwa & Asfaw, 1994, 
1995), displays many similarities to chimpanzees as well. Given the fact that the 
environments in which chimpanzees have lived have shrunk and expanded several times, but 
never completely vanished, it is not unreasonable to assume that the chimpanzee is still 
similar to the common HUCHIBO ancestor (Wrangham & Peterson, 1996). In that case, 
bonobos and hominids are the product of isolated populations that have drifted apart into 
regions that were more deeply affected by the climatological and ecological events of the 
last five or six million years (Boaz, 1997). 
 As I noted already, Foley and Lee claim that the patchy grassland/bushland habitat 
in which they suppose that Australopithecus afarensis lived would promote larger group 
sizes because of predator avoidance. Larger group size implies that adult males must have 
associated together. Even in gorillas a dominant silverback male often tolerates one or more 
silverbacks - one extraordinary group in Rwanda even includes seven silverbacks 
(Wrangham & Peterson, 1996, p. 147) - so even gorillas cannot be said to live in unimale 
groups. Further, the discovery of the `First Family,' a place were at least 13 individuals of A. 

afarensis were found together (Afar Locality 333; e.g., Johanson & Edgar, 1996, p. 126), 
may give us a real hint of the group composition of that species. This group consisted of at 
least three large individuals who probably were males and at least two small-bodied 
individuals who may have been females. 
 Finally, Schröder's suggestion that the human mating system could have evolved 
directly from a more gorilla-like polygynous system is implausible given the behavior of 
human females. It is probably a universal rule that the degree of female promiscuity 
correlates with the amount of `sperm competition' and, therefore, testes size in males 
(Martin & May, 1981; Harcourt, Harvey, Larson & Short, 1981, 1981; Hrdy, 1997; sperm 
competition is the competition between ejaculates of different males for the fertilization of a 
female's eggs, Birkhead, 2000). If the human mating system was really characterized only by 
moderate polygyny, but not by promiscuity, the size of the human testes would be smaller. 
Given the fact that the human testes are halfway between those of gorillas (small) and 
chimpanzees (big), it is much more plausible to assume that the human mating system has 
evolved out of a more chimpanzeelike, partly promiscuous system as a result of a process of 
reproductive monopolization of females, which started as a result of some kind of ecological 
crisis. 
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 Special bonds between males and females. All in all, although we don't know 
anything with certainty about the mating system of the original HUCHIBO ancestor and that 
of Australopithecus, we have good reason to use the chimpanzee as a model. In chimpanzees 
there exist three different types of mating relationships (Nishida & Hiraiwa-Hasegawa, 
1987, p. 169, order changed): 
1. Possessive matings of alpha males who may prevent other males from mating (and 

may occasionally use force or threats). 
2. Opportunistic matings in which males copulate freely in the presence of other 

males. 
3. Consortships in which a male and a female seclude themselves from the rest of 

society to have an exclusive relationship for a few days or even weeks. Often these 
consortships are initiated by males, and sometimes a male forces a female 
aggressively to follow him (Wrangham & Peterson, 1996). 

Because the tendency to monopolize females in an aggressive way is shared with the gorilla, 
this probably has to be seen as the oldest mating pattern. It is interesting to speculate about 
the circumstances that would promote a specialization in one of these mating strategies: 
1. Possessiveness is probably favored in situations in which males are not mutually 

dependent and are able to monopolize as many females as possible, and in which 
females are unable to form strong coalitions, 

2. Promiscuity is probably favored in circumstances in which males are related or 
mutually dependent, in which aggressive possessiveness does not work as a result 
of female coalitions, or in which females may promote some competition to ensure 
fertilization by the strongest males. 

3. Consortships are promoted by a situation in which females have an interest in 
having special relationships with particular males, perhaps because they need some 
extra support for their childrearing activities. 

While the first strategy reminds one of gorillas, bonobos seem to have dropped this strategy 
altogether and to have evolved in the direction of promiscuity (Kano, 1992; De Waal, 1995, 
2001). The human mating system can be seen as descending from the third mating strategy. 
If this is true, the human mating system may have been promoted by a situation in which 
females had an interest in having special relationships with particular males. What would 
have promoted this tendency? 
 Helpless infants and prolonged childrearing. In chapter 7, we discussed already 
some hypotheses with respect to human `altriciality'. It is currently thought that the increased 
encephalization during the evolution of Homo, together with the limits posed to a 
broadening of the hominid pelvis, necessitated a revolution in which babies were born 
relatively premature (an idea already defended by Portman in 1941, see Gould, 1977, it is 
also defended by Waters, 1996). In fact, in comparison with other primates, a species with 
the general retardation in growth rate, with the brain size and the longevity of humans would 
need a gestation length of twenty-one months (Leakey, 1994). The early birth of the human 
baby has created a situation in which it lives as a kind of extra-uterine embryo for more than 
one year, during which it needs much attention and care by the parents - which defines us as 
a clearly altricial species. Even in our modern, extremely egalitarian and efficient 
industrialized societies, many women stop working temporarily after childbirth. In most 
cases fathers are sorely needed in the raising of children, and some extra assistance by 
grandparents is very welcome as well. It is clear that this creates a social situation that is 
completely different from that which we see in bonobos and chimpanzees and that at best 
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shows a dim resemblance to the behavior of a series of New World primates. 
 The retarded growth rate of humans extends far beyond the baby phase, however, 
and this could be a clue to the selection pressures responsible for its origin. As a result of 
this retardation, human children have a very long period in which they can play and learn 
and in which they thus can train their social and cultural abilities. It seems likely that this 
extended learning period is the original reason that the growth rate was slowed down in 
humans. Table 8-1 shows the sequence in which permanent molars erupt in macaques, apes, 
and humans. Following the anatomist Adolf Schultz, these ages are taken to represent the 
end of infancy, the beginning of adolescence, and the beginning of adulthood, respectively. 
 One of the few clues to the evolution of this retardation is offered by the analysis of 
the age and developmental stage of the Nariokotome boy. On the basis of data on brain size 
and dental development, Holly Smith has calculated that the Nariokotome boy was about 65 
to 75 percent of the way toward adulthood, but followed a growth pattern different from 

both chimpanzees and humans. He had his second permanent molars and lower permanent 
canine erupted, but his upper canine still emerging. She estimates that the boy was about 
nine year old, but was comparable to a twelve- or thirteen-year-old human child. This means 
that if her calculations are right, Homo ergaster was about 1.8 million years ago already on 
the road towards an extended youth. That would mean that already 1.8 million years ago at 
least some extra paternal care was needed and at least some extra learning was required to 
be prepared for the life that protohumans then lived. 

 Macaque Chimpanzee Homo 

erectus 

Modern 

human 

End of infancy, 1st permanent 

molar 

1 year,  

5 months 

3 years,  

4 months 

? 6 years 

Beginning of adolescence/ 

puberty, 2nd permanent molar 

(twelve-year molar) 

3 years, 

3 months 

6 years, 

5 months 

? 11/12 years 

Beginning of adulthood, 3rd 

permanent molar (wisdom 

tooth): end of growth in 

height, complete fusion of 

most parts of skeleton 

5 years, 

10 months 

11 years 

5 months 

? 18 years 

Brain weight [body weight] in 

Kg 

0.09 [7.28] 0.41 [36.36] 0.83 

[58.60] 

1.25 

[44.00] 

Encephalization quotiens acc. 

to Martin [Jerison] 

1.78 [1.95] 2.38 [3.01] 3.34 

[4.40] 

6.28 [8.07] 

Estimated maximum age, 

defined as 12-15 x infancy 

(fits Goodall, 1996; no data on 

macaques found) 

17-21 years 40-50 years  72-90 years 

Table 8-1. Ages at which permanent molars erupt in macaques, chimpanzees and humans 
(based on Walker & Shipman, 1996), combined with brain weights, encephalization quotients 
(Aiello & Dean, 1990), and estimated mean maximum ages. 
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 A recent study relativizes the data gathered by Smith, however. On the basis of a 
comparison of the growth patterns of teeth and enamel of Proconsul, Australopithecus, 

Homo erectus, Neanderthals and modern humans the study concludes that the extended 
growth of modern humans evolved relatively late. It is even unclear to what extent 
Neanderthals display modern human growth patterns (Mayell, 2001). It is to be hoped that 
this kind of research will at some point settle the moment that modern human growth 
patterns evolved, because this will make a lot clear about our evolution. 
 Increased paternal investment and grandparenting. In many regards, the whole 
group of primates stands out with behavioral patterns that are somewhat unusual for 
mammals. The behavioral patterns of our ancestors were already extremely diverse if we go 
back to the period in which New World monkeys and Old World monkeys were not 
separated (Small, 1995). In the New World monkeys we find a series of characteristics that 
are typical for some hominids, for example, female dispersal, the existence of groups within 
groups (spider monkeys, Robinson & Janson, 1987), and, finally, monogamy and paternal 
investment (marmosets and tamarins, Hrdy, 1981; Kinzey, 1987). The enormous behavioral 
potential of our ancestors is further proved by rich variety of hominoid lifestyles: from 
monogamy (gibbon) to polygamy (gorilla), from almost solitary (big males in the orangutan) 
to extremely social (bonobo). Such lifestyles are, of course, a product of both phylogenetic 
inertia and ecological factors, like the presence of predators, the threat of conspecifics, and 
the dispersion and variety of food items. Yet, the fact that one can find a series of hominid 
traits back in the New World monkeys means that they did not have to arise ex nihilo and 
that primate behavior may apparently change relatively easy with changing ecological 
circumstances. 
 In both chimpanzees and bonobos there does not seem to exist a special father-
offspring bond, as it is unknown who has fathered a particular child. It may actually be in the 
interest of females to leave the question open as to who the father is, as an anti-infanticide 
strategy (Hrdy, 1981). Perhaps this can explain why infanticide in chimpanzees occurs much 
more seldomly than it does in gorillas, in which about one out of every seven children is 
killed and in which `it looks as though most infants unprotected by a silverback are killed' 
(Wrangham & Peterson, 1996, p. 148). However, even in a situation in which paternity is 
not certain, males may behave in accordance with an (unconscious) calculation of 
probabilities. In baboons there is no paternal certainty either, but males do sometimes help 
the children of their female `friends', partly to please their mothers, partly because they 
might be the fathers themselves (Strum, 1987). In chimpanzees there is a positive 
relationship between survival of offspring and the amount of meat that their mothers get at 
kill ((McGrew, 1992, p. 110, combining data from Goodall, 1986, pp. 62 and pp. 310; 
Stanford, 1995). Sometimes alpha males share their meat exclusively with females with 
which they have consorted. This is especially revealing if we realize that consortships do 
often result in successful conception (Goodall, 1986, p. 471-477). Thus, although 
chimpanzee behavior gives us no indication of the existence of a father-child bond in the 
common HUCHIBO ancestor, `sex contracts' could have evolved as a result of an increased 
dependence on meat, and paternal investment could have increased gradually parallel to an 
increased paternal certainty. 
 In our own species, probably about 80-90% of all children in all cultures have been 
fathered by their purported father. (Russell & Wells, 1986, estimate that p or paternity 
certainty is 87% and compare this with the p of 91% in Yanamamös, obtained via genetic 
research; Thornhill, Gangestad & Comer, 1995, point to figures from 1957 in which p was 
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93% and Bellis & Baker, 1990, found that 6% of a sample of British women with one main 
partner reported their last act of sexual intercourse to be outside this relationship). As `extra-
pair copulations' have simply to be considered part of monogamous breeding systems (this 
even goes for gibbons, as shown by Reichard, 1995), such figures show that it pays for 
human males to exchange paternal care for paternal certainty. In that respect Murdock could 
claim that the nuclear family was universal and that polygyny simply means that one man 
has more than one family (cited in Kinzey, 1987). Many psychological theories exist 
proposing effects of the presence or absence of the father at home (e.g., Chisholm, 1993), 
and there is reason to assume that the presence of a father of relatively high rank may have 
profound influences on the future rank and possibilities of a human child. Even in modern 
cultures, children in father-absent households have significantly less time to stay at home 
and absorb culture (Chisholm, 1993). Children from unstable families tend to start their 
sexual and reproductive career at an earlier age (Kim, Smith & Palermiti, 1997) and 
therefore have less time for education. Children from small families, in which parents have 
relatively much time to invest, have more chance in getting jobs and becoming socially 
successful (Terhune, 1974, cited in Boyd & Richerson, 1993). I suppose that all of this has 
to be considered as the ultimate consequence of a trend which already started in the 
chimpanzee in which males with more meat mate more and in which females that receive 
more meat produce more offspring (McGrew, 1992, p. 110, combining data from Goodall, 
1986, pp. 62, 310; Stanford, 1995). This tendency must have become decisive at moments 
that our ancestors, perhaps during dry seasons during the ice ages, became exclusively 
dependent on meat. 
 If we could observe the whole trajectory from ape to human we would note an 
increased level of parental investment. Parental care in humans often continues well beyond 
the age at which children are able to reproduce themselves. Different authors have 
hypothesized that menopause is an adaptive phenomenon enabling older women to invest in 
their grandchildren rather than in their own children (Williams, 1957; Alexander, 1979, 
1990; Hill & Hurtado, 1991; Pavelka & Fedigan, 1991). This may have been especially 
functional if the mother was high in rank and had many grandchildren. Apparently a mother 
who gradually has lost the advantage of being young and attractive can better use her 
acquired wisdom and power to assist several children at significant moments in the raising 
of grandchildren rather than simply to continue exhausting her own body and having 
children of her own. The evolution of menopause can probably be best explained within the 
context of the need of an increased period of dependence of young individuals on their 
family and especially within the context of the increased helplessness of the babies (Peccei, 
1995). 
 An interesting possibility is that grandmothering is an older phenomenon that 
paternal investment in our lineage. According to some authors the extra costs of giving birth 
to a large-brained babies was first carried by female kin alliances and only later by 
provisioning males (Kohn & Mithen, 1999). This would place the almost universal tensions 
between mothers-in-law and husbands in a wide evolutionary context. 
 Concealment of Ovulation and Sexual Privacy. It is generally agreed that the loss of 
estrus and the concealment of ovulation constitute a major difference between chimpanzees 
on the one hand, and humans, on the other hand. Without calendars, many women 
themselves do not have even the slightest idea when they are ovulating, let alone their 
potential partners. Several hypotheses have been proposed to explain this difference; some 
of these are compared by Alexander (1990), who has given them eloquent names. The 
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`prostitution hypothesis' explains concealment of ovulation in human females as a result of 
the necessity for females to obtain meat in exchange for sex. Females could obtain more 
meat by increasing their period of sexual attractivity (Symons, 1979, scenario A). The 
`cuckoldry hypothesis' sees concealment of ovulation essentially as a female reaction to a 
more monogamous lifestyle. By not advertising the exact moment of ovulation, females may 
have made it, in some situations, difficult for their partners and easy for their lovers to 
fertilize them, enabling them to get just the genes that they need most (Benshoof & 
Thornhill, 1979; Symons, 1979, scenario B; see also Schröder, 1993). Alexander's own 
favorite is the `paternal-care hypothesis,' which stresses the ability of women to conceal the 
exact timing of ovulation in order to force a specific male partner to a more continuing 
investment (Alexander & Noonan, 1979). 
 An ingenious explanation of both estrus and its loss is offered by Hrdy (1981). 
Hrdy argues that the promiscuity of many female primates is a very effective way of 
confusing the issue of paternity and reducing the possibility of infanticide. By mating with a 
whole series of males, a female forces these males to consider her children as possibly their 
own. In a situation in which females are monitored by harem leaders or husbands, the best 
way of continuing to confuse both these partners and extra-pair males about their possible 
paternity would be to conceal the moment of fertility. This would provide females the 
flexibility they need to spread illusions or at least confusions about the paternity of their 
children. Probably we should call this hypothesis the `confusion hypothesis.' 
  Fortunately, some new empirical discoveries have gradually been made that may 
help us to choose among such hypotheses. The Austrian ethologist Karl Grammer 
discovered, for example, that the behavior of women may change around the time that they 
are ovulating as a result of a changed perception of androstenone: most of the time this odor 
repels them, but not so around the time of ovulation (Grammer, 1993). Grammer himself 
interprets this as proof for an explanation for concealed ovulation that stresses the female's 
chances of obtaining good genes outside the pair bond by mating quickly and at the right 
moment. Other researchers have shown, or claimed, that women can to some extent regulate 
the effectiveness of an insemination by having an orgasm or not (Baker & Bellis, 1993). 
Both discoveries can be cited as evidence in favor of a version of the cuckoldry hypothesis 
in which even females themselves are ignorant about their own intentions. 
 There is also evidence that can be used in support of other models, however. For 
example, if one compares the sexual behavior of chimpanzees and bonobos, it is striking 
that the duration of the maximum swelling in estrus is much longer in bonobos (20 days 
compared to 9.6 days; Kano, 1992)3. Whereas chimpanzee males compete intensely for 
copulations at the time that ovulation approaches, bonobos are much more indifferent and 
seldomly fight. It can be argued that female bonobos conceal their ovulation (Wrangham & 
Peterson, 1997) in order to be able to protect their choice of the right father, which in their 
society need not be the most aggressive male. The advertising of ovulation in chimpanzees 
could be interpretated, then, as an adaptation to a male-dominated society that ensures both 
confusion about paternity and fertilization by the most dominant males. In bonobos the most 
aggressive males are no longer the most desirable fathers, and females no longer need to 
stimulate aggression between males: they only need to confuse. This would strengthen the 
confusion hypothesis, especially for bonobos. 
                     
3 However, these figures are based on bonobos in captivity and wild bonobos seem not to be as sexually obsessed  as 

captive ones (Stanford, 2001). 
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 One can argue that humans have evolved in an opposite direction, however. As 
noted, humans differ from both bonobos and chimpanzees in that females need some 
assistance of the father in the raising of helpless offspring. If they would advertise their 
exact moment of ovulation, those males would not be interested anymore at other moments. 
Human females are therefore both attractive to males at each stage of the monthly cycle and 
cryptic about their exact moment of ovulation. Originally this system may have evolved out 
of the habit of male chimpanzees of sharing meat preferentially with females with which 
they have consorted. For Australopithecus the prostitution hypothesis may have been right. 
During the period of encephalization (Homo) such ephemeral exchanges would have 
become insufficient for the sustainment of the dependent mother and the helpless baby, 
however. Instead of an exchange of one copulation and one piece of meat, an exchange 
between an enlarged possibility of paternity and a lasting favoritism must have evolved, with 
a matching psychological motivation system (falling in love). For that period, the paternal-
care hypothesis could well be right. 
 Perhaps the paternal-care hypothesis also needs to be supplemented by both the 
cuckoldry and confusion hypotheses. At the moment that societies started increasingly to 
consist of pair-bonded couples, females could still feel that they needed the protection of the 
most dominant males, which were not necessarily their own providers. The same 
concealment that helped them to bind their permanent partners may also have helped them 
to get the support of these dominant males and allowed them to swap partners at any 
moment that they found favorable. 
 We can conclude, therefore, that the different explanations for the concealment of 
ovulation do not exclude each other. If the original HUCHIBO ancestor exhibited a mating 
system similar to that of chimpanzees, an increased dependence on meat may well have 
made it more attractive to females to join males in consortships and to exchange sex for 
meat. These consortships may have changed into somewhat longer bonds at the time that 
more paternal investment was needed. Concealment of ovulation in such a situation may 
have helped females to keep their special friends or partners sexually interested while at the 
same time enabling them to collect a set of superior genes occasionally. 
 
8.4. WHICH THEORIES ARE COMPATIBLE WITH THIS KNOWLEDGE? 
A. THE HUNTING HYPOTHESIS. 
Apparently, the increased period of helplessness of human infants and, simultaneously, the 
increase in male investment have been the crucial factors that changed the mating system of 
the common HUCHIBO ancestor and Australopithecus into the human lifestyle. As I said 
already, this increase in paternal care could be explained by assuming a period of increasing 
dependence on meat. The ice ages started 2.5 million years ago and Africa became drier and 
drier; to assume that one line of australopithecines became increasingly dependent on meat 
is by no means unreasonable. There is much other evidence as well that could point to an 
increased dependence on hunting. In their analysis of the changes one would expect in a 
vegetarian species that is becoming carnivorous (which I already mentioned), Shipman and 
Walker (1989) enumerate the following: 
1. An increase in either speed or sociality (adaptations required to catch prey), 
2. A change in dentition or the appearance of a meat-processing industry, 
3. An increase in `free' time, 
4. Changes in the digestive tract, 
5. Either a decrease in body size or an increase in geographic range as a result of the 
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availability of less food per square kilometer, 
6. A change to a more altricial pattern. 
One can find most of these changes in the transition from Australopithecus to Homo: 
1. The increase in brain size could point to a social life of increasing complexity 

(Aiello & Dunbar, 1993). This increased brain size may have been possible only as 
a result of an availability of more proteins (Aiello & Wheeler, 1995). 

2. The Oldowan stone technology featuring sharp edges capable of slicing meat 
appears at about the same time that Homo appears. Compared to the molars of 
Australopithecus, the molars of early Homo were small, while the incisors were 
larger, which seems to point to a diet in which coarse plant foods were less 
important. 

4. Whereas Lucy was relatively potbellied, analyses of the Nariokotome boy show that 
he had a long torso and narrow hips, like modern humans. Walker and Shipman 
(1996) attribute the differences to the much smaller guts of H. erectus. 

5. As Shipman and Walker noticed already, geographical expansion is characteristic 
of Homo erectus. Since 1989, when they wrote their article, it has appeared that the 
geographical expansion of Homo erectus happened much earlier than originally 
thought, which strengthens their argument that it resulted from changing food 
habits necessitated by the first ice age. 

6. Shipman and Walker argue that the relative brain size of early Homo was only 
possible as a result of an increase in gestation length, which they see as the most 
unambiguous sign that Homo is a `herbivore-turned-carnivore.' 

Shipman and Walker also provide other evidence of both increased sociality and 
carnivorism in Homo erectus at about 1.7 million years ago. They mention a female skeleton 
of Homo erectus from this period, KNM-ER 1808, with a large amount of ossified blood on 
her bones, which proves that she suffered from acute hypervitaminosis A and yet survived 
for several weeks prior to her death. They claim that the only way in which this would have 
been possible is if this unlucky female was supplied with water and possibly food and 
protection from predators during this period. At the same time, hypervitaminosis A is best 
explained by the consumption of meat: one can get it by either eating something like one 
hundred pounds of carrots or by eating one pound of carnivore liver. It seems likely that 
KNM-ER 1808 happened to eat somewhat too much liver, as is also suggested by the 
microwear of her teeth, which is comparable only to the microwear patterns that show up on 
the teeth of meat-and-bone-eating carnivores, like hyenas (Shipman & Walker, 1989; 
Walker & Shipman, 1996). 
 Another change that may have been the ultimate result from a change to a more 
carnivorous lifestyle is the increased dependence on a home base for the exchange of meat 
and other goods (Tooby & DeVore, 1986). The increased helplessness of the babies also 
may have necessitated such a change. The amount of offspring that a female could raise 
could increase by no longer bearing them individually, as in chimpanzees, but simply 
`storing' and feeding them at home base (Lovejoy, 1981; see chapter 7). This tendency 
would reinforce the necessity of reliable paternal aid, which could only be obtained by 
giving the male an increased sense of paternal certainty. If Homo lived in a fission-fusion 
society centered at a home base, this may also have created the desirability of a 
communication system of increased complexity, either to report on the environment to the 
`home front' (Bickerton, 1990) or to form complex coalitions at the home front (Dunbar, 
1996). If Homo was an efficient hunter, there may also have been more `free' time, which 
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could be used for `cultural' displays. Of course, at the moment it is unclear whether we 
should project all these adaptation back as far as Homo habilis or Homo rudolfensis. They 
may have only emerged gradually, or as a result of additional crises. 
 In an analysis that still is close to that of Lovejoy (1981), Hill (1982) speculates that 
the transition to hunting would lead to male provisioning, which would allow females a 
greater freedom to concentrate on parental care. 
 
 This change would probably reduce infant mortality considerably, and thus, the average life span 

would increase. More importantly, with a greater number of organisms living to older ages, the 

advantages that could be obtained from averting causes of death later in life (aging) would increase 

greatly and thus provide the selection pressure for greater longevity. Organisms with a longer 

juvenile developing period might then be more able to outcompete others in adulthood (through 

learning, etc.), but such a longer period of development would necessitate an increase in the birth 

interval. This long period of juvenile dependency would, however, have an even more important 

consequence. If juvenile offspring had a very low probability of surviving their mothers' death at, 

for example, under ten years of age, it would be an unwise strategy for a female to continue to bear 

offspring when the probability of her death within the next ten-year period was quite high. Old 

females with a low probability of surviving another ten years should shift their reproductive 

strategy. The optimal strategy for a female under these conditions is to assist in the parental care of 

her own daughters' offspring, and to cease reproductive effort herself (p. 539). 

 
Thus, a whole set of human characteristics seems to be explained by applying a version of 
the hunting hypothesis. Above that, it is strengthened by the analysis of fossilized bones and 
stone artifacts from several sites along the African Rift Valley (e.g., Bunn & Kroll, 1986). 
 Of course, as is well known, these same bones and artifacts are sometimes used to 
defend the hypothesis that early man was a scavenger, but several writers have pointed to the 
fact that this would bring our ancestors into serious competition with a list of other 
scavengers (Tooby & DeVore, 1986; Walker & Shipman, 1996). Also, scavenging and 
hunting are completely compatible and both chimpanzees (Hasegawa, Hiraiwa, Nishida & 
Takasaki, 1983) and Hazda hunter-gatherers in northern Tanzania (O'Connell, Hawkes, 
Blurton Jones, 1988) use both techniques at the same time, although scavenging in the 
Hazda accounts for only 20% of the carcasses and scavenging in chimpanzees is only rarely 
observed. The same pattern is found at the middle Pleistocene site at Aridos (Spain), where 
undisputed proof of elephant butchery was found that differs fundamentally from marginal 
scavenging (Villa, 1990). It should also be noted that many predators, from buzzards to 
lions, occasionally indulge in scavenging. 
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 Another question is whether 
meat has ever been the exclusive 
nourishment of our ancestors 
(Tanner, 1987). This is unlikely, as 
we have a maximum sustained 
protein intake below about 50% of 
calories. It is even speculated that the 
ability of Eskimos to live on a diet 
with a protein intake of about 45-
50% is due to a unique genetic 
capacity not seen in other populations 
(Speth, 1989). To discover the 
difference between the diet of a 
hominid and a real carnivore, one 
only has to compare one's dinner 
plate with the bowl of one's cat. Of 
course, as KNM-ER 1808 and the 
modern race of hamburgereaters 
demonstrate, meat is sometimes eaten 
more than is healthy and often is 
venerated as a supreme source of 
energy. As both chimpanzees and 
hunter-gatherers are predominantly 
vegetarian, the safest conclusion is that our ancestors have always been opportunists. Meat, 
however, may have enabled them to survive during periods of the ice ages in which the dry 
season became relatively long and exacting and, at a later stage, during the long winters on 
the Eurasian continent. 
 Does the hunting hypothesis explain the origins of culture? This brings us finally 
back to the question of whether the hunting hypothesis can explain the origins of the 
complex culture in which we live now. To some degree, it can. Hunting may have afforded 
the extra proteins needed to grow a big brain; it may have necessitated a more complex 
stone industry; and it may have encouraged increasing cooperation and the need to pass on 
skills and techniques from generation to generation; and it may have encouraged the use of 
complex communication. Indirectly, it may have brought together individuals from three 
generations, thus encouraging cultural transmission. Finally, it may have eventually 
stimulated the occupation of home bases at which individuals from different generations 
could pass on their skills. 
 As shown by the data of our maximum meat intake and actual food habits show, the 
hunting hypothesis must be combined with a theory about gathering. Several writers have 
stressed that gathering may have been as important as hunting and that chimpanzees use 
tools predominantly in the context of nut cracking and insect collecting (Tanner, 1987). The 
first step that may have enabled Australopithecus, used to living along the border of tropical 
forests, to survive in a relatively dry environment may have been the opening up of new 
food sources below the ground: roots. In fact, in Tongo, a forest in eastern Congo with 
almost no rivers and lakes, a small population of chimpanzees lives with a tradition of 
digging and eating roots as a local adaptation to water shortage (Wrangham & Peterson, 
1996). It seems that the skill of root digging is complex enough to stimulate a new 

 

Fig. 8-2. Components of a hunting hypothesis of human 
cultural abilities. 
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dependence on the acquisition of skills through social learning, mainly between mother and 
offspring, as envisioned by Parker and Gibson (1979) and King (1994). From this 
perspective, the fact that Australopithecus has a brain that is slightly larger than that of the 
chimpanzee can be explained. Australopithecines may have been dependent on foods that 
were already hard enough to get to force them to relatively intelligent behavior, which may 
have pre-adapted particular populations for the even more demanding task of hunting and 
the processing of meat and bone marrow. 
 Thus we can speculate that an increased dependence on difficult food sources, 
necessitating `extractive foraging' (Parker & Gibson, 1979), may have forced our ancestors 
to become smarter. Parker and Gibson even postulate that such a transition may have 
furthered their linguistic proficiency: 
 
 The prehistoric ecological transition to extractive foraging on foods that were both 

difficult to obtain and process would have resulted in mandatory parental provisioning of 
post weaning children. Abortive attempts by children to open tough nuts, dig deep tubers 
from the ground and engage in other complex activities would have resulted in need for 
parental aid. Many parents would have anticipated their children's difficulties in 
accomplishing these tasks and would have come to their aid as soon as interest was 
evidenced by the child by pointing, vocalizing, reaching, etc. The probable result would 
have been that certain vocal or manual gestures would have acquired specific meaning 
within individual mother-infant pairs. 

 
Yet, some questions remain. The first is why big brains and culture did not arise during the 
evolution of Australopithecus already. This question was given a first sketchy and 
speculative answer by Stanley (1996): their brainsizes may have been limited because they 
were unable to care for the helpless infants that need to be born if babies with big brains 
have to be born. As australopithecines probably were still partly adapted to a life in the trees, 
to which they had to flee from predators, they did not have their hands free to carry such 
infants. Only as a result of a climatic change that created an environment with fewer trees 
and with less food generally was a small population of australopithecines forced to start 
specializing increasingly on meat during the dry season, while they were unable to climb 
back into the trees for safety. The same skills that may have allowed them to hunt in groups 
may have enabled them to defend themselves from predators. 
 The second question is why our culture is so complex if it only evolved to enable us 
to hunt and why we tend to live in groups that are much bigger than would be efficient for 
group hunting. Obviously, living in relatively big groups has many disadvantages, especially 
for hunters. Also, as is shown by a variety of carnivores, one certainly needs to be clever to 
be able to hunt, but one does not need to be able to write poetry. Why would humans have 
started to live in groups of increasing size, and why would their brains have become bigger 
and their culture much more elaborate than would be required for mere hunting? 
 It is especially this last question which forces us back to theories which assume a 
certain role for runaway selection mechanisms, like sexual selection and intergroup 
competition. A certain amount of sexual selection has certainly be going on during our past, 
because both males and females show characteristics that are sex-specific and apparently not 
very functional in terms of pure natural selection: beards and breasts, for example. Certainly, 
hunting-and-gathering can be combined with sexual selection, because a cooperation 
between the sexes based on an exchange of food, sex, and care could complicate the 
solicitation procedures for new partners. Such complicated solicitation procedures could 
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have driven the evolution of intelligence. On the other hand, human intelligence seems to be 
designed to do much more than to impress potential partners. Humans cooperate within 
large networks and, strangely enough, they feel sometimes obliged to invest in a common 
good. Certainly they are sexual creatures, but they are to some extent extremely social 
creatures as well, even in their most private thoughts. Why would they tend to live in groups 
that are much larger than would be efficient for hunters and gatherers? 
 It is wise to delve into the theories on runaway selection, thus, not because the 
hunting-and-gathering theories are misguided, but because they seem incomplete. We should 
keep in mind, thus, whether these theories are meant as replacements or as supplements. 
 
B. SEXUAL SELECTION THEORY. 
A possible link between sexual selection and neoteny. Explanations of human evolution, 
based on sexual selection, sometimes give the impression of being meant as complete and 
self-sufficient models. Recently, there has been a revival of interest in such models (perhaps 
beginning with Parker, 1987). Geoffrey Miller has refined a model in which the threefold 
brain enlargement during human evolution is explained as a result of the bilateral sexual 
selection of the sexes or of sexual selection in which the selected properties of one sex 
happen to be inherited by offspring of the other sex as well (Mestel, 1995; Miller, 1996; 
2000). Normally one would expect properties that evolve as a result of sexual selection to be 
represented especially in one sex, but as both sexes share most chromosomes, it is at least 
possible to imagine the sexual selection of properties that are highly advantageous to one 
sex and neutral to the other sex. Miller proposes that the most important trait that has been 
selected during human evolution is simply the ability to produce impressive courtship 
displays in the form of music, dance, poetry, rhetoric, and the like. Male humans would 
create art and culture just `to impress the girls', thus for the same reason that male peacocks 
display their feathers and ruffs defend their leks. Females also would need at least some 
creativity to be able to bind the males and lure them into investing in their offspring. This is 
called the `Scheherezade strategy' by Miller after the heroine of the Arabian Nights who had 
to tell the sultan a story every night to seduce him not to kill her after having slept with her. 
Miller claims that most artists have their peak at a relatively young age, just when they are 
most sexually active (or most actively pursuing sex). 
 In his popular book The Red Queen: Sex and the Evolution of Human Nature 
(1994), Matt Ridley connected the idea of sexual-selected creativity with the already 
somewhat outmoded idea of neoteny, the idea that many human characteristics can be 
explained simply by the persistence of youthful characteristics in adult life, caused by the 
workings of genes that slow the maturation process. He reasons that in a situation with a 
certain degree of monogamous pairbonding and paternal assistance in childrearing, males 
should be particularly interested in females with a lot of residual reproductive capacity. If 
mating is just a transitory, noncommittal activity for males, there is no reason to be selective 
about female partners, but the more time it takes to concentrate on one particular female and 
the more the road to polygyny is blocked, the more important it becomes to have as many 
children with one female as possible. As a result, it would become adaptive for females to 
look as young as possible and neoteny genes in women would continually be selected and 
even be inherited by their sons. As neoteny genes are supposed not only to cause someone to 
look younger, but also to influence brain-body ratio and overall behavioral flexibility and 
inclination to play and to learn, this would mean that they could cause an increase in general 
intelligence as well. 
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 Neoteny is often too easily used as an 
explanation for human uniqueness, however 
(e.g. Gould, 1977). Brian Shea (1992) warns 
that theories that refer to neoteny are often too 
simple to account for uniquely human 
properties. Almost none of the morphological 
features associated with bipedal locomotion 
can be related to neoteny, for example, and 
while it is true that an adult human looks like a 
juvenile ape in that she or he has a relatively 
big brain and little prognathism, this 
resemblance is caused by completely different 
patterns of bone distribution. In particular, the 
construction of the pharynx of an adult human 
does not look like that of an juvenile ape, and 
the evolution of speech therefore cannot be 
attributed simply to neoteny (Shea admits, 
however, that neoteny can account for the resemblance between the skull and face of a 
juvenile common chimpanzee and those of an adult bonobo, so he does not completely 
exclude the possibility of the mechanism in some evolutionary trajectories). All in all, 
neoteny theory suffers from an overdose of explanatory monism, and it is not advisable to 
invoke neoteny as an explanatory deus ex machina that can be invoked for all kind of gaps 
in our theories. 
 With respect to the question whether sexual selection should be considered as the 
only theory, Ridley himself admits that there is a general problem with sexual-selection-
based theories of human evolution in that they are circular. As Hans van der Dennen notes, 
`prime-mover' theories of human evolution often are unable to reply to the question "What 
moved the prime mover?" (Van der Dennen, 1995). Ridley himself answers that evolution 
often is circular and works by bootstrapping. There need not be a single cause-and-effect 
relation, because "effects can reinforce causes". "If a bird finds itself to be good at cracking 
seeds, then it specializes in cracking seeds, which puts further pressure on its seed-cracking 
ability to evolve" (Ridley, 1994, p. 332). 
 Ridley forgets here, however, that birds do not "find themselves good at cracking 
seeds" on any given day of their evolutionary history and do not specialize apart from the 
rest of an ecosystem. If they change their food habits, the most likely cause is a slight 
disturbance within the ecosystem because of geological or climatological factors (e.g., 
Grant, 1991). His argument that "evolution is circular" fails because evolution is driven by 
many external factors, such as the amount of solar energy, the composition of the 
atmosphere, and geological and climatological factors. If something like bootstrapping 
happens in evolution, there are always forces that set this bootstrapping process in motion. 
 Thus we have to conclude that if something like the sexual-selected neoteny 
mechanism has worked during specific periods of human evolution, it presupposes at least a 
series of environmental pressures that drove human evolution it in the first place. To be 
more specific, at least the unique combination of paternal investment and long-term `sex 
contracts' (Fisher, 1982) between males and females have to be explained first, as these are 
absent in chimpanzees and bonobos. At the moment that these sex contracts were in place 
and males had to invest in particular females for a relatively long time, they also had good 

 

Fig. 8-3. Sexual selection explanations for 
properties that cause humans to create culture 
already pressuppose specific mating patterns. 
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reasons to look especially for young (neotenous?) females with a lot of residual reproductive 
capacity. At the same time, females would have good reasons not only to look for good 
genes, but for good fathers as well. 
 The link between prolonged childhood, paternal investment, and cultural abilities. 
It may even be postulated that these long during sex contracts underlay the whole spectrum 
of human cultural abilities in a very direct way: culture presupposes learning and a complex 
culture presupposes a very long learning period. It is difficult to imagine that a chimpanzee 
mother, without the aid of a father, could give her child so long a period of carelessness with 
relation to subsistence that the child could go on learning for decades, as children in our 
culture often do. Of course, it is true that in many cultures the periods in which children are 
dependent and the amount of paternal investment are limited. Nevertheless, it is reasonable 
to assume that there is a link between the unique property of our mating system - paternal 
investment coupled to an obsession with female fidelity (e.g., Daly & Wilson, 1988) - and 
the prolonged period of parental investment that might be a sine qua non for the acquisition 
of complex culture. Even in modern cultures, children in father-absent households have 
significantly less time to stay at home and absorb culture (Chisholm, 1993). Children from 
unstable families tend to start their sexual and reproductive career at an earlier age (Kim, 
Smith & Palermiti, 1997) and therefore have less time for education. Children from small 
families, in which parents have relatively much time to invest, have more chance in getting 
jobs and becoming socially successful (Terhune, 1974, cited in Boyd & Richerson, 1993). 
At the other end of our evolutionary spectrum, there is the correlation that I mentioned 
already between the meat received by female chimpanzees and the amount of offspring that 
survive. 
 But such a link between prolonged childrearing and the evolution of culture does 
not yet give an explanation for either of them. We still have to explain why some ancestral 
males started to invest in children and their mothers in exchange for a certain degree of 
paternal certainty (partly achieved by female fidelity, partly by male possessiveness, which 
was at some later stage reinforced by the cultural practice of marriage). We have to assume 
that there was a period in hominid evolution in which mothers simply could not do without 
the help of fathers, as a result of which children for which the mother was not able to obtain 
paternal investment were seriously at a disadvantage. Thus, again, we have to return to the 
hunting hypothesis, which is also compatible with our knowledge of chimpanzees. We now 
know that the chimpanzees at Gombe hunt on a regular basis, especially during the dry 
season (Stanford, 1995). We also know that females that are able to obtain meat have more 
offspring and we know that, from the perspective of males, more meat means more matings. 
McGrew (1992) mentions an alpha male who distributed meat mainly to females with whom 
he consorted and to his mother. Together, these tendencies may have been enough to push 
some populations of australopithecines or hominids which became increasingly dependent 
on meat on the road towards `sex contracts' in which paternal investment and paternity, or 
paternal certainty, were exchanged. 
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 Yet, all this leaves a series of 
questions unanswered. If an increased 
paternal investment was at some point 
necessary, why would this tendency work 
in an apparently autocatalytic way to 
produce more dependent children with 
longer learning periods? From the 
viewpoint of sexual selection theory the 
answer could be that females started to 
choose good hunters and fathers4, which, 
however, require a longer learning period, 
and thus more paternal investment. A 
feedback loop was thus created in which 
more an more paternal investment was 
needed every generation to make better 
hunters and fathers (fig. 8-4). 
 The question lingers, however, 
how successful this process is in explaining 
cultural abilities. It is here that we have to 
return to Miller (1997; 2000) and his thesis 
that language, art, and perhaps morality are 
all products of sexual selection. Kohn & 
Mithen (1999) have made a first attempt to 
test the potential of this explanatory model 
by applying it to the production of 
handaxes, especially those that are much 
too big and beautiful to be `just' functional 
tools: 
 
 We propose that handaxes functioned not just to butcher animals or process 

plants but as Zahavian handicaps, indicating `good genes'. Those hominids ... 
who were able to make fine symmetrical handaxes may have been preferentially 
chosen by the opposite sex as mates. Just as a peacock's tail may reliably indicate 
its `success', so might the manufacture of a fine symmetrical handaxe have been a 
reliable indicator of the hominid's ability to secure food, find shelter, escape from 
predation and compete successfully within the social group. Such hominids 
would have been attractive mates, their abilities indicating `good genes' (Kohn & 
Mithen, 1999: 521). 

 
On the basis of these assumptions, Kohn and Mithen do an attempt to trace sexual selection 
back into the paleontological record. According to them, sexual selection was coupled with 
`substantial male provisioning' only in late stages of human evolution. If they would be right 
not only Lovejoy and Hill (see chapter 7) would project paternal investment back into 
prehistory far to much, but I would do the same when I postulate a link between hunting and 

                     
4 In fact, females started probably to zigzag between good hunters and good fathers, as they still do, their sexual 

careers being a long learning process resulting in the best compromise they are able to bind. 

 

Fig. 8-4. As a result of an increased necessity of 
paternal investment, sperm competition was to some 
extent replaced by the sexual selection for best mates at 
some point during prehistory. 
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paternal investment. Probably we simply need more study and more data to settle this issue. 
At this point, the most important point, however, is that they agree that sexual selection 
presupposes particular mating systems. Sexual selection supplements the hunting 
hypothesis, but does not replace it. 
 Personally, I doubt, however, whether sexual selection theory is complete itself. If 
all cultural expression could be understood as indirect sexual displays, why would so many 
of them not be directed at women, but to other men? I certainly believe that a rock start has 
many sexual opportunities that ordinary mortals do not have, and that this may partially 
motivate someone to be a rock star, but I doubt whether this same kind of reasoning works 
for a cosmologist or for a philosopher (yet, see Dunbar, 1996, for interesting experiments 
showing that male academic conversations change and that males start to display their 
erudition more when women are present). If the hunting theory augmented with sexual 
selection would explain all there is to human culture, I would expect much less cooperation 
and much smaller societies. As Wilson put it already: "sex is an antisocial force in 
evolution" (Wilson, 1980 [1975]: 155). In a society dominated purely by sexual selection, 
art would probably be a more important segment of society, because it constitutes more 
opportunities for bluffing and displaying mental complexity. Thus, I certainly believe that 
sexual selection theory is partially right, but I think there are other forces active as well 
which have made us the extremely social species that we currently are. The rest of this 
chapter is dedicated to the intergroup competition theory, a theory that seems necessary to 
explain the structure and size of modern human societies. 
 
8.5. INTERGROUP COMPETITION AND GROUP SELECTION 
As we saw, according to the intergroup competition hypothesis of Darwin, Bigelow, and 
Alexander, protohumans had to form relatively large communities to defend themselves 
against other such communities, apparently trying to exploit the same area. Arms races 
between different groups of protohomomids could lead to a runaway selection process for 
social and moral capacities of which the human psyche is postulated to be the outcome. As 
we saw already, Darwin had already envisioned such a process, but he was not very clear 
about the exact level of selection involved. Bigelow, who in his Dawn Warriors (1969) uses 
the theory as an explanation for the threefold brain enlargement during human evolution, is 
more precise in his formulations. He writes: 
 
 Those groups with the most effective brains, and hence with the greatest capacity 

for effective cooperation in attack or defense, maintained themselves longest in 
the most fertile and otherwise desirable areas. In these areas they produced more 
offspring, and additional groups. Those with the most effective brains and the 
most efficient in-group cooperation were less often massacred wholesale by other 
groups, and less often driven into deserts to starve (Bigelow, 1969: 5-6). 

 
This passage immediately reminds us of Maynard Smith's article on group selection in 
which he clearly distinguishes group and kin selection and states that "in the long run 
evolution by group selection requires group extinction just as evolution by individual 
selection requires individual death" (Maynard Smith, 1976). According to Maynard Smith 
the features favoring group selection are "small group size, low migration rates, and rapid 
extinction of groups infected with selfish alleles" (idem) - a situation which probably does 
not often prevail (Williams, 1966). Only when these conditions are met, group selection 
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might simply `override' individual selection even in a situation where individual and group 
interests conflict (Wynne-Edwards, 1962). 
 Originally, sociobiologists tended to identify the mechanism of intergroup 
competition with group selection. For example Alexander and Borgia write in 1978 that 
 
 Human groups represent an almost ideal model for potent selection at the group 

level. First, the human species is composed of competing and essentially hostile 
groups that have not only behaved toward another in a manner of different 
species but have been able quickly to develop enormous differences in 
reproductive and competitive ability because of cultural innovation and 
competitive ability because of cultural innovation and its cumulative effects. 
Second, human groups are uniquely able to plan and act as units, to look ahead, 
and to carry out purposely actions designed to sustain the group and improve its 
competitive position, whether through restricting disruptive behavior from within 
the group or through direct collective action against competing groups 
(Alexander & Borgia, 1978: 470). 

 
The mechanism proposed by Edward Wilson is somewhat less clear. In his Sociobiology he 
speculates about a special evolutionary mechanism which he calls genosorption, which, not 
only causes, but also results from increased mental powers (Wilson thinks of an 
`autocatalytic process', Wilson, 1975): 
 
 If any social predatory mammal attains a certain level of intelligence, as the early 

hominids, being large primates, were especially predisposed to do, one band 
would have the capacity to consciously ponder the significance of adjacent social 
groups and to deal with them in an intelligent, organized fashion. A band might 
then dispose of a neighboring band, appropriate its territory, and increase its own 
genetic representation in the metapopulation, retaining the tribal memory of this 
successful episode, repeating it, increasing the geographic range of its occurrence, 
and quickly spreading its influence still further in the metapopulation. Such 
primitive cultural capacity would be permitted by the possession of certain genes. 
Reciprocally, the cultural capacity might propel the spread of the genes through 
the genetic constitution of the metapopulation. Once begun, such mutual 
reinforcement could be irreversible. The only combination of genes able to confer 
superior fitness in contention with genocidal aggressors would be those that 
produce either a more effective technique of aggression or else the capacity to 
preempt genocide by some form of pacific maneuvering. Either probably entails 
mental and cultural advance. In addition to being autocatalytic, such evolution 
has the interesting property of requiring a selection episode only very 
occasionally in order to proceed as swiftly as individual-level selection. By 
current theory, genocide or genosorption strongly favoring the aggressor needs 
take place only once every few generations to direct evolution. This alone could 
push truly altruistic genes to a high frequency within the bands (Wilson, 1975: 
573-74). 

 
In 1981 Daniel Vining jr. tried in his article `Group selection via genocide' to produce a 
mathematical simulation which shows that group-selection-induced altruism (= a gene-
induced talent for Bigelow's cooperation-to-compete) can evolve. According to Vining 
(E.O.) Wilson is too optimistic about the frequency of the genocidic episodes needed. He 
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comes to the rule of the thumb that "the group extinction rate must be of the same order of 
magnitude as the rate of selection against individual deleterious trait within the group", 
independently postulated by D.S. Wilson. 
 In their attempt to make the whole debate on group/individual selection in human 
evolution more testable Soltis, Boy and Richerson (1995) have gathered data on group 
extinction rates in five regions of Papua New Guinea and Irian Jaya from the 
anthropological literature. In their sample, the percentage of groups suffering extinction each 
generation (every 25 years) ranges from 1.6% to 31.3%. They conclude that it may be "a 
plausible mechanism for the evolution of widespread attributes of human societies over the 
long run" (1995: 483). 
 Yet, intergroup competition theory should not be identified with group selection. In 
fact Wilson's term `genosorption' suggests another mechanism than pure genocide: the dual 
strategy of genocide directed at males, and abduction or even rape directed at fertile women. 
It is this dual strategy about which we can find many historical reports, from the Israelite's 
way of dealing with the Midjanites (Num. 31: 17-18) to the Serbs selectively killing 
Muslims men at Srebreniza. Often, cooperation in warfare, or the `male coalitional strategy' 
(Van der Dennen, 1995) underlaying it, has direct effects on one's individual reproductive 
success: think of the concubines gained by the Greek heroes like Achilles and Agamemnon 
or by Roman generals, think of the reports on the abduction of virgins (Sabines, etc.), think 
of the link between warfare and rape (the weird lecture of Prof. Crammacher in Vestdijk's 
Schandalen, 1953), think of the Yanomamös. According to the reports of Chagnon fierce 
warriors have more reproductive success, because of their apparent popularity among 
females and/or because it offers them opportunities to collect women (Chagnon, 1988). In 
the Yanomamö 10 to 20% Yanomamö women have been captured in raids, the number 
increasing in ecological desirable areas (Chagnon, 1992). All this would imply that it is in 
the interest of individuals to join a raid or war. It is thus not necessary to invoke group 
selection to explain the tendency of males to cooperate in intergroup competition. 
 Since Dawkins radical criticism of group selection (which was continuous with 
Williams (1966) criticism of the concept and Maynard-Smith's analyses) group selection 
could not be used anymore as a deus ex machina. It is one of the merits of Alexander that he 
has freed the balance of power hypothesis from its identification with and its complete 
dependence on group selection (see especially, Alexander 1989: 462-64). The effect of 
competition between groups is not necessarily complete genocide or extinction (and at least 
during history the genetic borders between groups are often blurred by the effects of slave-
making, rape and the occupation of concurred countries). Rather, the competition between 
groups creates an environment in which the conflict between the interests of group and 
individual are minimized and in which individuals are selected on their abilities to cooperate 
in large networks. The genetic mechanism underlying individual altruism and heroism is not 
comparable to kin selection (not based on the sharing of genes) but is a complex form of 
reciprocal altruism in which more than two parties can remember each individual 
contribution to the group's well-being and in which `moral status', as the running account of 
one's signs of benevolence towards the group, becomes therefore desirable in its own right 
(see also Slurink, 1989). Trivers has called this form of reciprocity `generalized reciprocity' 
(Trivers, 1971; 1985), but Alexander prefers the term `indirect reciprocity' because 
generalized reciprocity "has a history of usage that is vague because it includes, among other 
things, nepotism" (Alexander, commentary to Slurink, 1992). In a system of indirect 
reciprocal altruism individuals are selected on their ability to attain high moral status not 
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only through genuine altruism but also through convincing show. 
 
8.6. ECOLOGICAL DOMINANCE AND THE PALEONTOLOGICAL RECORD 
Another major clarification in Alexander's version of the intergroup competition theory, 
christened by him the `balance of power' theory or `cooperation-to-compete' hypothesis, is 
the realization that the hypothesis would be incomplete without an explanation why the 
process occurred in protohominids and humans and not in other species. As we saw, his 
answer is the ecological dominance of evolving humans which "diminished the effects of 
`extrinsic' forces of natural selection such that within-species competition became the 
principal `hostile force of nature' guiding the long-term evolution of behavioral capacities, 
traits, and tendencies, ... more than in any other species" (Alexander, 1989: 458). 
 The idea is that levels of intergroup conflict increase on the moment that predation 
by other species decreases. The moment that the population levels of a species are not 
corrected by predators of other species the new limits will be fixed by intraspecific conflicts 
over territory and resources. Alexander speculates that the `turning point' at which 
`ecological dominance' is achieved and at which predation pressure is replaced by 
interspecific `balances of power' already could have been passed by the chimpanzee 
(Alexander, 1989: 458, 473-75). This means that the `initial  kick' that started the process 
could be given more than five million years ago, at the level of the common ancestor of 
hominids, chimpanzees and bonobo's - which I call the common HUCHIBO-ancestor. 
 However, as we saw already, chimpanzees, orrorins, nor australopithecines can be 
called completely ecologically dominant. Chimpanzees are sometimes predated by leopards. 
According to Brain's `Swartkrans leopard hypothesis' the collection of australopithecine 
bones in the Swartkrans cave may have been the result of the leopards' habit of taking prey 
into a tree in order to avoid competition with hyena's (Brain, 1983). The holes in one of the 
autstralopithecine craniums, SK 54, match exactly with the canines of a leopard. To account 
for the fact that in the oldest member of the Swartkrans cave more than 50% of the 
macrovertebrate remains are from either hominids or cercopithecoids, Brain has more 
recently speculated that leopards exploited the sleeping sites of the Baboons and 
Australopithecines. Also, it is very plausible that there existed a specialized predator of 
primates, a plausible candidate of which is the false sabertooth, Dinofelis. 
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 Above that, there are other 
animals (bears, lions, tigers, elephants) 
`ecologically dominant' and some of 
these (lions) even exhibit signs of 
intergroup conflict, but nevertheless we 
see no signs of runaway selection on 
brain size in these species. To make 
things even more complicated, intergroup 
conflict seems to be a characteristic of 
more savanna-dwelling primates (Ciani, 
1992), but none of them shows runaway 
selection either. In response to one of my 
papers (1992), Alexander sent me a 
handout with figure 8-5 which, however, 
gives no causal mechanism. It would be 
nice if we could more exactly point to the 
factors that singled protohominids out 
and that brought them at some point in 
the position of becoming a predator above other predators (Slurink, 1993). 
 Clearly, we have discussed already some of the preadaptations that destined our 
ancestors, contrary to other species, to become both ecological dominant and involved in 
intergroup competition. For example, all HUCHIBOs share a tendency towards female 
exogamy and towards cooperation between kin-related endogamous males (Wrangham, 
1986; Ghiglieri, 1987). They all have group territories that they defend in a cooperative way 
and chimpanzees sometimes try to enlarge this territory by raiding into a weakened 
neighboring community, like humans do (see Ghiglieri as cited in 7.2). This new kind of 
reproductive strategy could be a consequence of the opportunities offered by the shared 
interests of a group of kin-related males. In most primates males are exogamous and 
therefore more competitors than cooperators. The development of a high-risk/high pay-off 
strategy like organized aggression is highly unlikely to arise in females, because they are not 
likely to gain much reproductive advantage from it. 
 In a response to one of my papers in which I claimed that chimpanzees are not yet 
ecological dominant, Alexander stressed that this cooperation between kin-related males is 
"an effective anti-predator device that pre-adapts for a balance-of-power race". Apparently, 
he thinks of observations and experiments, like that of Adriaan Kortlandt which showed that 
groups of chimpanzees can be very aggressive towards a stuffed leopard (this experiment 
was filmed). It would be interesting to know to what extent males take the initiative in such 
cooperative assaults and to what extent they are indeed unique, as suggested by Alexander. 
(Many species are aggressive towards their predators; owls and birds of prey are often teased 
by crows and other birds). 
 Of course, we have mentioned a whole series of adaptations which could have 
made some early hominids relatively more ecological dominant than other species. The 
combination of bipedalism with the regular use of stone tools could have improved the 
efficiency of throwing (throwing forms a part of the way in which chimpanzees deal with 
predators). If early hominids at some point started to eat more meat, as suggested by the 
hunting hypothesis, this could have given new impulses to their creativity with weapons. 
Above that, it could have stimulated their search for safe home bases, which were also 

 

Fig. 8-5. The human evolutionary trajectory. In 
humans, a combination of ecological dominance and social 
complexity triggered a further evolution of psychical 
complexity via intergroup competition (redrawn from a 
handout of Alexander). 
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relatively predator free. The most tempting hypothesis, not only cherished by me, but by 
many other thinkers on this topic, is the idea that the increased dexterity with tools 
combined with the discovery of relatively safe and dry home bases led to the discovery of 
fire, which may have been used to get these home bases even safer. This idea seems to be 
supported by the research of C.K. Brain in the Swartkrans and Sterkfontein caves. At the end 
of this end of his extensive report (Brain, 1983), he concludes that the different layers in the 
cave represent a fundamentally different ecological position of the successive hominids. The 
change is summarized in the statement that "the hunted became the hunters" (Brain, 1983). 
 
 At Sterkfontein, the interface between the top of Member 4 and the bottom of Member 5 

represents a time interval crucial in the course of human evolution. During this interval the 
gracile australopithecines disappeared from the Transvaal scene and the first men appeared. 
In this interval, too, the evolving men mastered a threat to their security that had been 
posed by the cave cats over countless generations. During Member 4 times the cats 
apparently controlled the Sterkfontein cave, dragging their australopithecine victims into 
its dark recesses. By Member 5 days, however, the new men not only had evicted the 
predators, but had taken up residence in the very chamber where their ancestors had been 
eaten. 

  How the people managed this is not recorded, but it could surely have 
been achieved only through increasing intelligence reflected in developing 
technology. It is tempting to suggest that the mastery of fire had already been 
acquired and that this, together with the development of crude weapons, tipped 
the balance of power in their favor... (Brain, 1983: 273) 

 
Many other writers have speculated that the discovery of fire could have initiated a transition 
to a completely different life style (Poirier, 1987; Goudsblom, 1989). The discovery of fire 
may have enabled the conquering and defending of caves and with that it may have created a 
place of relative safety from predators and climatic uncertainties. With that, however, it may 
have given the impetus for new levels of intraspecific conflict, focussing on the most 
desirable home bases. 
 It is a pity for this beautiful idea that opinions on the first discovery of fire were not 
at all converging during the last decade. More than a decade ago Brain and Sillen (Brain & 
Sillen, 1988) claimed to have found evidence of the use of fire in the Swartkrans cave of 
more than one million years ago. It was claimed that traces of hearths were found in 
Zhoukoudian, were thick layers of ash seem to indicate that the fire was kept burning for 
long periods (Rukang & Shenglong, 1983). However, currently some leading paleontologists 
seem to doubt that the thick layers of ash in Zhoukoudian derive from human activities and 
Tattersall & Schwartz even cite an Israeli-Chinese team that has concluded that the ash 
layers in Zhoukoudian derives from fires outside the cave of which the ashes have washed 
into the cave (Tattersall & Schwartz, 2000: 156). On the other hand, there is now the 
hypothesis of Richard Wrangham and others according to which the transition to cooking 
made humans distinct from the very start, 1.9 million years ago (Wrangham et al., 1999; 
Wrangham, 2001). One argument in support of this hypothesis is that the teeth of Homo 

erectus are gradually becoming smaller during the Pleistocene (Wolpoff, 1984). It seems to 
me that, while indisputable evidence of hearths is hard to get, fossil evidence is much harder 
to refute. Homo ergaster/ erectus is characterized by a decrease in sexual dimorphism, a 
reduction in the size of the gut and a growth in brain volume that all point to a revolutionary 
change in diet. The argument of Wrangham (2001) that this need not to be a transition to 
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meat eating, but that it could be caused by a transition to cooking could well be right given 
our present degree of knowledge or ignorance. This hypothesis is compatible with the 
intergroup competition hypothesis, because the discovery of fire could well explain the 
transition to ecological dominance. For all these reasons, it is to be hoped that 
paleontologists will give us finally some definite answers with respect to the origin of the 
control of fire. 
 We have now arrived at a somewhat improved version of Richard Alexander's 
model (figure 8-1) in which the unknown `cause x' is replaced by at least a hypothetical 
explanation of ecological dominance and in which the feedback system of causes leading to 
a runaway selection of moral and intellectual capacities is revealed (see figure 8-6). With 
this model at hand, we are now able to have a fresh look at the paleontological record. Are 
there any signs that may show that hominids at some point became increasingly `ecological 
dominant'? 
  Extinction of other species. At the 
moment that some hominids became ecological 
dominant, their numbers were no longer 
controlled by predators. Subsequently, we 
might expect them to increase in numbers, 
which must have had led to local over-
exploitation, which may have led to the 
extinction of prey animals. Especially at later 
stages of human evolution, such effects can be 
discerned. For example, researchers found that 
at different places people changed their hunting 
habits with respect to small game. While they 
were first harvesting easy-to-catch prey, like 
tortoises and shellfish, at some point (in Israel 
at 100.000 years ago, in Europe around 30.000 
years ago) they turned to species that are much 
harder to catch, like birds, hares and rabbits. 
This could indicate that the easy-to-catch prey 
species were probably in short supply, as a 
result of over-exploitation (Palmer, 2000). 
Another example is offered by the effects of 
mass hunting. In later stages of human 
evolution, and especially with Neanderthals 
and modern humans can we discern very clear 
traces of mass hunting techniques that probably 
have driven many prey species into extinction (`prehistoric overkill', Martin, 1967). At the 
same time many large species of mammals go extinct. Although some of these extinctions 
coincide with climatic changes, it is highly plausible that modern man played a large role in 
them, because the patterns of extinction coincide with his presence, especially outside 
Africa. One example of a very fast process of extinction was the extinction of different 
species of American land animals that coincides with the first Americans, the Clovis people. 
 Larger groups, more gracile individuals, more hierarchical social structures, 

higher population densities. There are many signs betraying deep social changes and an 
increase in group size during the Middle/Upper Paleolithic transition (Pfeiffer, 1983). The 

 

Fig. 8-6. A slightly modified version of 
Alexander's theory of human evolution. 
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very fact that people were more lightly build can be interpreted as an indication that 
cooperation within the group became more important than the sheer force of the individual. 
Apparently it was more important to belong to a strong group than to be strong yourself. The 
appearance of body ornaments (White, 1989) and status burials indicate a 
compartmentalization of society that can only have resulted from a division of labor and a 
new sense of hierarchy. An indication of the higher population densities in Cro-Magnon 
man compared to the Neanderthal is given by the fact that on the central Russian Plain there 
are only half a dozen known Neanderthal sites, while there are more than 500 Cro-Magnon 
sites (Pfeiffer, 1983). 
 A need for new food sources, ultimately resulting in the origin of agriculture. After 
the colonization of new areas by Homo sapiens we often see a succession of food habits 
starting with big game hunting and ending with agriculture (Martin & Klein, 1985). As the 
life expectancy of farmers compared to hunter-gatherers actually decreases (Cohen, 1987: 
269), there is no reason to assume that this series of changes is a result of `progress'. Rather 
the changes are born out of necessity. As Cohen (Cohen, 1977) shows the discovery of 
agriculture could have been the result of prehistoric overpopulation. This fits very well in 
the intergroup competition model, because it shows that modern humans were ecologically 
dominant and their numbers were not corrected anymore by `external forces'. 
 In all, while the Sterkfontein research suggests that the relative vulnerability to 
predators may have been a difference between Australopithecus and Homo, many signs of 
ecological dominance are scarce until the appearance of Homo sapiens (see Slurink, 1996, 
for a review on the ecological position of Homo erectus). Intergroup competition may have 
been an important force during human evolution - as testified by some evidence of violence 
and autopredation in early humans (see below). At the time of Homo sapiens, however, we 
see a whole series of fundamental changes that very clearly show an increased level of 
intergroup tension. 
 It is plausible, therefore, to assume that this increased level of intraspecific tensions 
is linked - via an increase in the need for within-group cooperation - to the sudden 
acceleration in the evolution of cultural and creative abilities introduced in Europe by Cro-
Magnon man. Specifically, an increasingly sophisticated language may have enabled our 
ancestors to cope with an environment in which old habits of living in relatively small 
groups had to be abandoned as a consequence of an increasing hostile within-species 
environment. Paradoxically, a runaway selection for creative and moral capacities may have 
been the result of within-group arm races resulting from increased between-group arm races. 
An increase in group size as the result of arm races between groups may have given new 
reproductive opportunities to leaders that were able to manage such larger groups. Their 
skills as leaders must have been based on the ability to manipulate the group with symbols 
and on the abilities to cooperate in networks, to plan forward and to think strategically. The 
idea is that selection on this abilities happened both within the group at the level of 
individuals and between groups, in the sense that groups that were better organized were 
able to gradually or suddenly replace or invade less well organized groups. 
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 Yet, at the moment this is all 
speculation. In my first paper on this subject 
(Slurink, 1992), I speculated that only Homo 

sapiens crossed the `ecological dominance 
barrier'. Alexander, who had to review the 
paper, retorted that ecological dominance is 
never a completely absolute concept: there are 
degrees of ecological dominance. Thus, 
perhaps we have to design a figure like 8-7, in 
which different hominid species are ecological 
dominant to different degrees: apes with 
cooperating males (e.g. chimps) are more 
ecological dominant than other apes, for 
example, and hominids that use fire are more 
ecological dominant than those without. This 
could imply that intergroup competition may 
have been a causal influence already in the evolution of the chimpanzee mind (as suggested 
by Alexander), but that its role still increased in the hominid lineage. To me, this seems the 
most plausible idea, but it is also an idea which is rather difficult to test. 
 
8.7. COMPATIBILITY OF HUNTING AND INTERGROUP COMPETITION 
All this points to the idea that our ancestors were ecologically dominant predators that 
gradually became more fierceful and thus more dominant over other animals. This means 
that the hunting hypothesis and the intergroup-competition hypothesis are compatible, but 
refer to some extent to different phases within the evolution of the genus Homo. An increase 
in parental care and a home base to exchange food and to protect increasingly helpless 
juveniles can already have been a characteristic of a carnivorous primate like Homo 

ergaster/erectus, although recent research stresses the relatively late origin of the extended 
youth phase (as we saw, see Mayell, 2001; more research is forthcoming). A situation in 
which there were no longer other predators powerful enough to cope with Homo 

ergaster/erectus and its protected home bases could have given rise to increased competition 
for favorable sites and to the necessity to join relatively big and strong groups. 
 Thus the home base may have played a crucial role during human evolution. During 
the transition to a lifestyle as hunter it enabled our ancestors to find a place to exchange 
food; gradually it became more important as a place where children could be reared and 
protected; but finally, it became itself a scarce resource and the object of competition among 
different groups. Only this last factor can explain adequately why group sizes in our species 
seem to be above the optimum with relation to cooperative hunting (Alexander, 1979). Also, 
only this last factor can explain a tendency to socially respected monogamy. 
 Pair bonds and reproductive-opportunity rewards in a multimale society. All in all, 
the pattern that suggests itself is that man started as a predator, but at some relatively late 
point in prehistory increasingly turned into a warrior. Probably this can help us to explain 
the typical paradox of a species in which males to some extent mutually respect each other's 
relationships to particular females. The external pressure of a threat from foreign groups 
created a situation in which group members became mutually dependent and were forced to 
extinguish sources of intragroup conflict like conflict over females. There was a need for 
rules that would curtail an escalation of intragroup conflicts, and a tendency toward 

 

Fig. 8-7. Speculative degrees of ecological 
dominance in a few homininae. Ecological 
dominance is inversely proportional to number of 
individuals killed by predators or parasites. 
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`reproductive-opportunity leveling' (Alexander, 1987) would do so. 
 At first sight the concept of reproductive-opportunity leveling might seem an 
artificial deus ex machina. However, one can find many examples in the anthropological 
literature that show how it might work. For example, the Mehinaku of Brazil have very 
outspoken ideas about what it is to be a real man: a real man is someone who is not lazy, 
who regularly provides food for the people and who shares it altruistically. A real man is 
also a good wrestler and a strong personality. Anyone who does not fulfill this image is 
looked down upon by both men and women. The important point is that the women of these 
disrespected men, as a result of this lack of respect, also deceive them. According to David 
Gilmore (1993), who uses studies of Thomas Gregor, "the sexual norms of the Mehinaku 
allow tacitly that a women deceives a bad wrestler. Knowing this, most of these women 
have adulterous relationships while their husbands are sulking helplessly" (p. 129). The 
important point is, of course, that a bad wrestler also makes a bad warrior and that the norms 
of manhood refer to some extent to cooperativeness and potential heroism. 
 This is even more clear in the Yanomamö. Chagnon (1988) has shown that 
Yanomamö men who have made the most victims in intergroup conflicts, that is those who 
are the best killers (unokais), also have the most women. Of course, it would be important to 
show that cowardice and desertion are also punished and thus that satisfying the norm of the 
society is the only way to be reproductively successful. 
 Perhaps these examples show that Alexander's concept of reproductive-opportunity 
leveling is not entirely correct. Probably it should be replaced by `reproductive opportunity 
trading' or even by the idea of a `reproductive-opportunity rewards system'. The point is that 
not just anyone in a society gets reproductive opportunities, but rather, the coalition of 
dominant individuals rewards those men whom they find helpful or indispensable. We 
should not forget that the balance-of-power model is not a model of Wynne-Edwardsian 
group selection, but a model explaining why human societies are characterized by so much 
moralistic aggression toward noncooperators and why such a relatively high level of 
cooperation can be achieved among nonrelated individuals. 
 The idea behind the model of Alexander is that the only way in which a multimale 
society in which paternity was totally uncertain could turn into a society in which paternity 
was certain, but in which children were nevertheless safe from other males, was by 
introducing an extra motivation for males to cooperate. To cite Alexander: 
 
 Prevention of infanticide ... would be a massively important way that a male might help 

his female and the offspring he sires. Suppose a female begins to restrict her 
copulations, excluding certain males or excluding all but a single male. In a primate 
resembling chimpanzees we are justified in assuming that such a female would place her 
offspring in jeopardy of infanticide by the disenfranchised males within her own group. 
Because of her loyalty to the male who mated with her, it would profit him to defend 
her offspring against attack, at least under circumstances where this would not have 
been the case before, and assuming that his loyalty had some chance of being effective 
in preventing infanticide. If unity among males is sufficiently important, then 
rudimentary social reciprocity among males in connection with defense of the group or 
the `exporting' of aggression ... could cause a male's importance to the group, and the 
importance of overall amicability among males, to prevent males who could not 
copulate with a particular female from attacks on her offspring or on the male who 
undertakes to defend them. Obviously respecting the right of the offspring of other 
individuals or families to exist and go about their business is also part of the social 
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cooperativeness - the moral system - of humans today (1990, p. 32). 
 
As might be expected from an evolutionary perspective, human culture seems to be the 
coincidental product of a series of cumulative adaptive changes. These may have started as a 
result of climatological change and ecological instability (Potts, 1996), which forced 
particular groups of chimpanzeelike HUCHIBO ancestors to open up new food sources, 
which required new cognitive abilities. Probably the genus Homo resulted from a group of 
australopithecines that no longer was able to retreat into the trees and that became 
increasingly dependent on meat at the beginning of the ice ages. The birth of helpless 
children may have stimulated the origin of more or less exclusive pair bonds within the 
multimale societies of these early humans, although certainly not all authorities agree on this 
topic and this issue has to be resolved empirically. At some later stage, when early humans 
became increasingly ecologically dominant, these pair bonds may have been one of the most 
important requirements of more complex societies because they enabled the origin of a 
reproductive-opportunity rewards system that allowed the evolution of a complex division of 
labor within the competing societies. At the same time, these pair bonds may have given the 
process of sexual selection a new twist, with choices focussing on (for males) residual 
reproductive capacity and good motherhood and on (for females) good hunters/warriors and 
good fatherhood. 
 Anyhow, mutually respected pair bonds in multimale societies are postulated to 
have been a part of a system which was driven by arms races between these societies. Thus, 
the `antisocial' force of sex, could become subjugated by the binding forces of a common 
goal, the defense and well-being of one's own group. All this seems to be reflected in the 
structure of our own mind, which is to some extent a living fossil, in which often the forces 
of sexual and social imperatives (but almost never categorical imperatives) clash. There is 
reason to believe that we would be much simpler, and perhaps much happier, creatures 
without these internal conflicts. 
 Human evolution as a multicausal process. The idea that human evolution is a 
multicausal process could, in principle, be an all-too-easy solution for someone who wants 
to stay friends to everyone or who has not the courage to draw clear conclusions. On the 
other hand, however, simple monocausal models of human evolution have a seductive 
charm, certainly for philosophers since Thales. Would it not be nice if we were able to 
summarize our understanding of human evolution in a simple formula that one could write 
down in one's handpalm? Ten years ago I often thought of Alexander's theory as just such a 
simple model and I asked myself questions about the possibility of a relationship between 
the size of a planet and the chances of the evolution of complex cultures or the premature 
death of such cultures as a result of the mutual annihilation of conflicting parties in the arms 
races required. 
 I have to admit that I still find such speculations very interesting, but I have become 
milder with respect to multicausal models. Sometimes it is not unreasonable to assume 
complex causal sequences and the real challenge is to choose between `Thales' (the mono-
causalist) and `Aristotle' (the multi-causalist) in each different case. The complex sequences 
of actions that are needed for baking a cake or developing a photograph are examples of 
causal `programs' that overrule (but not transcend) the law of entropy or nature's tendency 
towards chaos (Slurink, 1991). One needs not to believe in the analogy between baking a 
cake or creating a human being to believe that human evolution was driven by a complex 
sequence of phylogenetic and climatological causes. Perhaps the most important insight here 
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is the realization that human beings have never been nature's goal and that all subsequent 
stages of human beings represented adaptative solutions in their own right. Human beings 
need to have been bred as simply perfect hunters, perfect gatherers, perfect 
cooperators/warriors, or perfect lovers, but their natures probably reflect a history in which 
at different times different skills were crucial, and in which at all times trade-offs existed 
between the necessity to exercise different skills. Different adaptations may have 
accumulated as a succession of different deposits and, just as piles of deposits are molded by 
all kinds of forces in geology, a pile of such adaptations can still be further molded by 
natural and sexual selection. 
 The best way to find the causal 
chains that created humans is to start 
looking at our similarities with 
chimpanzees. Like chimpanzees, males 
in humans do cooperate, hunt, and do 
compete with males from other groups. 
An increased level of intergroup 
competition could well have 
characterized hominids during all of their 
history. Yet, it is not unreasonable to 
assume that only when humans became 
fierce predators they became fierce 
competitors with their own kind. It is not 
unreasonable to link this transition to a 
more carnivorous habit to climatic 
change and the growth of African 
savannas on the one hand and to the one 
distinctively human characteristic which 
separates us from chimpanzees on the 
other hand - which is male-female 
bonding and the existence of at least 
some paternal investment. As carnivores 
are more altricial, need more time to 
learn, and are often more intelligent than 
herbivores, an increased meat 
consumption could thus have initiated a 
socio-sexual revolution with deep 
consequences. The resulting extended 
childhood could have played a role in enabling humans to climb on top of the whole food 
pyramid and bringing them into competition with their own kind. Thus, we come to a 
multicausal model which integrates several models at the same time, but which is not simply 
another piece of oecumenic eclecticism (fig. 8-8)5. 
                     
5 The following sentences from the above mentioned handout show that Alexander, too, believes in multiple causes 

or is at least aware of the role of all kinds of preadaptations, including group hunting: "Presumably, primates became 

evolutionary primed for the production of species likely to give rise to trajectories like those of apes and humans because of a 

arboreal existence, leading to stereoscopic vision, hands, and eventually a relatively complex mentality and social life. Humans 

and chimpanzees are also included among the few carnivorous primates, a behavioral tendency that aids group cooperativeness 

when group hunting accompanies it, and probably sharpens mentality in ways that contribute to success in some kinds of social 

 

Fig. 8-8. Two or more causal chains may have 
reinforced each other in producing the bipedal social & 
culture-dependent predator apes that we are. 
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8.8. EVIDENCE FOR A LINK BETWEEN INTERGROUP VIOLENCE AND 
HUMAN EVOLUTION 
Beautiful as this multicausal model may be, however, all this would remain speculation 
without at least some evidence that there really has occurred between-group-competition-
induced arms races which have driven the evolution of the human mind. Is there such 
evidence? As I claimed in chapter 2, one cannot ask for a definite proof of theories that refer 
to the world - one can only show that a particular theory has more verifiability, `robustness' 
(a consilience of inductions à la Whewell), and explanatory power. These virtues distinguish 
promising and less promising theories. As many evolutionary epistemologists stress, 
theories have to compete and their humble proponents are only their temporary hands and 
brains. Instead of trying to proof my favorite theory, I will just put the weight of the 
evidence and the arguments on a virtual scale and compare it with the weight of the contra 
arguments. If I succeed in tipping the balance in favor of the intergroup competition 
hypothesis, this should cause a paradigm shift in the heads of my readers. What evidence 
and arguments do we have to place on the scales in favor of the intergroup hypothesis? 
 
1. The argument based on the necessity of an extra explanation for the evolution of human 

intelligence and the human brain. This is a central point for Alexander: the hunting 
hypothesis simply does not explain enough. Specifically, it does not explain the largeness of 
human groupings, the extent of human cooperation and the exaggerated nature of human 
intelligence. 
 Of course, the weight of this arguments might be matched by a counter-weight if a 
competing theory would offer a better explanation. The theory of sexual selection does 
explain the oversized nature of the human mind, but it does not explain that human males 
often cooperate. Above that, while girls are sometimes impressed by a nice poem or 
painting, human males (ànd occasionally females) create complex formulas and machines 
that are hard to evaluate for relative outsiders. Of course, women are impressed by status, 
but the fact that humans are so hierarchical and tend to live in such big groups still remains 
unexplained. If sexual selection could explain it all, why would males and females not just 
live together in pairs and defend territories while gathering the nuts, fruits and roots and 
hunting the rabbits within that limited area? 
 Thus, I tend to combine intergroup competition and sexual selection theory. They 
seem to me not mutually exclusive, but even complementary to some extent. Even in 
chimpanzees hunting and raiding into foreign territory is a loaded with sexual interests, 
because the good hunters can preferentially share meat with fertile women and if a group 
succeeds in absorbing another group, the dominant males have obviously more females to 
choose from. At the moment that our ancestors became increasingly dependent on the 
supplement of meat to their diet, a trade based on sexual opportunities and meat could 
evolve into a trade based on paternal certainty and paternal investment. If a group of males 
could suppress the rivalry among themselves by some degree of reproductive opportunity 
levelling, they could both hunt larger prey and dominate larger domains. This would 
reinforce a system of pair-bonding in which females would be torn between good 
hunters/fighters and good fathers and in which mutual sexual selection would become 

                                                               
competition" (Alexander: handout). 
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complex enough to favor relatively oversized brains. 
 
2. The argument based on the relatedness of humans and chimps. Both species are clever 
machiavellists, have `demonic', cooperating males, which cooperate-to-compete (in the 
words of Bigelow) and even know `war' in the sense of the intentional crossing of territorial 
borders, motivated by some kind of aggression. Goodall gives a description of the 
Chimpanzees patrols that have crossed a territorial border: 
 
 Chimpanzees taking part in patrols tended to travel in close compact groups. 

Travel was silent, with frequent pauses to look and listen. Often an individual 
stood bipedally, to see over the tall grass or stare down into a valley or ravine 
ahead. From time to time the party stopped and sat silently, watching and 
listening: sometimes they climbed into a tree; at other times they sat, often within 
arms reach on some ridge overlooking a neighboring valley (cited in Eibl-
Eibesfeldt, 1995: 457). 

 
If such patrols meet `foreign' chimpanzees, they will start to threat and to impose at them or 
throw stones at them. If the `enemy' does not withdraw, lethal aggression will occur. Males 
will run forward, screaming and barking, and they will kill or attempt to kill whatever 
`foreign' chimpanzees they meet, including females and children. Goodall even describes 
how two males start eating an infant while it is still alive. As a result of such aggressive 
encounters, a strong group can gradually exterminate a weak group (see also Goodall, 1986). 
Competing theories cannot ignore this striking similarity with human imperialism and 
should be able to answer the question why such similarities appear. 
 Of course, it has been attempted to argue that both human and chimp warfare is the 
exception rather than the rule as it has been argued time and again that prehistoric or 
`primitive' peoples were/are living peacefully. The idea of peaceful primitive societies is as 
old as humankind and even after it has been criticized time and again as a myth (for example 
by Bigelow, 1969; Eibl-Eibesfeld, 1984, 1995), it re-emerges each time in different guises. 
For example, the anthropologists Knauft argues for "a U-shaped evolutionary trajectory of 
selected features of human violence", which disturbs the analogies between apes and man. It 
is shown by van der Dennen's The Origin of War (1995: especially chapter 7), however, that 
peace in humans is a complex phenomenon, which results from complex political and 
ecological choices. In other words, peace is a choice in the context of the possibility of war. 
Van der Dennen has collected data on relatively peaceful societies for more than fifteen 
years, but does not see their existence as a falsification of the similarities between man and 
chimpanzee. `War' (intentional raiding into foreign territory) in both chimps and man is a 
`male coalitional strategy', but we are not necessary living in wartime all the time. Rather, 
peace is "an adaptive response to particular political ecologies" (Van der Dennen, 1995: 
537). 
 
 
3. The paleontological evidence for intergroup competition during human evolution. There 
is good reason to believe that the `U-shaped evolutionary trajectory' of intergroup aggression 
refers in reality to our Unknown past or to our general Ugnorance. Let me give some extra 
evidence. 
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a. Indirect evidence: cannibalism. In my papers, I refer to cannibalism as a sign of 
intergroup competition. Cannibalism need not to have been absent, the invention of 
pathological imagination or the result of a pathological condition. In the animal kingdom, 
cannibalism is a widespread phenomenon which arises in a variety of contexts. In insects 
and spiders it is sometimes part of a mating system in which the residual reproductive 
capacity of males drops after mating. In many owls and birds of prey, the youngest `reserve' 
chickens are eaten by their older siblings when there is not enough prey to feed them all. 
Many predators also occasionally feed on their conspecifics simply as a consequence of the 
difficulty or disinclination to distinguish them (1% of Goshawk prey are other Goshawks). 
In a series of species, including large carnivores such as hyenas, lions, and leopards, 
cannibalism seems to be an accidental by-product of overpopulation and ecological 
dominance. It would be interesting to know who is eating who in such species, specifically 
whether members of groups do sometimes eat other group-members. Goodall (1986) 
mentions six cases in which infant chimpanzees were seen to be killed and/or eaten by other 
chimps, but only three of them were members of other groups (1986: 284). In humans, 
cannibalism directed at babies or deceased group-members seems sometimes linked to a 
difficulty to obtain other kinds of meat (the book of Lamentations records that after the fall 
of Jerusalem in 587 B.C. "mothers, full of tender care, cooked their own children into food 
in their need, at the ruin of my people", Lam. 4: 10). Thus, cannibalism is not necessarily 
rare, but it is neither necessarily linked to intergroup competition. 
 Yet, in many primitive societies cannibalism is clearly directed at members of other 
groups and often it is thought that one can obtain the spiritual power of the enemy by eating 
the contents of his skull or by eating the heart (Hurons). In the cannibalistic empires of the 
Toltecs, Mayas and Aztecs it were prisoners of war that were ritually slaughtered at a daily 
basis and the flesh was probably used to reward the warlords (Harris, 1977). 
 Formerly, one needed only to find a broken skull or a skull missing its base to 
conclude that early humans, too, were head-hunters and cannibals. Von Koenigswald, for 
example, writes about the `head-hunters' of Ngandong (Von Koenigswald, 1956). In the 
mean time, however, Binford has come and archaeologists have become reluctant to jump to 
such conclusions: aren't there always alternative explanations, whether hyenas, watertorrents 
or other biological or physical forces which can break a skull in some way? Nowadays one 
has to find almost the `the smoking gun' (or a smoking campfire with charred hominid 
bones) to justify a claim about cannibalism. 
 It is also in this critical spirit that one should place Paul Bahn's review on 
cannibalism in the Cambridge Encyclopedia of Human Evolution (1992), which also forms 
part of the critical discussion of the evidence in Hans van der Dennen's The Origin of War 
(1995). Bahn argues that the few real cutmarks that have been found (he mentions that 
Krapina Neanderthals) could result from mortuary practices in which bodies are left to 
decompose and are finally defleshed before being buried. One can point in this context to 
the habits of the Australian Aborigines, but also to mortuary practices of the inhabitants of 
the oldest city, Catal Huyuk in which even vultures were used to deflesh the death. He also 
points out that the Neanderthal skull in a `ring of stones' found at Monte Circeo simply was 
a hyena den in which a ring of stones resulted from a land slide. 
 In a recent review, Tim White concludes that nowadays even cutmarks on the skull 
alone are not considered definite proof, which is probably the reason that he does not even 
mention the Bodo skull, a Homo heidelbergensis skull which shows clear signs of deliberate 
defleshing according to himself (White, 1981). It has at least to be clear that forceful 
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hammering was used to reach the nutritionally valuable tissues to exclude the alternative 
hyena-hypothesis. In general one can say that the patterns of cutting, chopping, hammering 
and burning has to match the hypothesis of the intentional defleshing of a body that is not 
already rotting. 
 Yet, White argues that even given such extreme high standards of evidence, 
cannibalism can be attributed to ancients humans, and, according to White, its frequency is 
striking (White, 2001: 53). While Bahn still argues that definite evidence for cannibalism 
has never been found, White cites research in which human myoglobin has been found in 
cooking pots and in human coprolites (of the Anasazi in Colorado). Apparently the 
accumulation of such evidence in recent years has again tipped the scales in favor of 
prehistoric cannibalism. According to White, Homo antecessor, found at excavations near 
the Sierra de Atapuerca of Northern Spain dated at about 800.000 years ago, certainly was a 
cannibal, as was Homo neanderthalensis in Krapina (Croatia) and Moula-Guercy (France) 
and Homo sapiens in several young sites in Northern America (White, 1992; Defleur et al., 
1999; White, 2001). It was in these last sites, which are only 900 years old, in which a habit 
of preparing human flesh in cooking pots was demonstrated. Apparently, the meso-american 
states did not invent cannibalism, but it was already a widespread practice in prehistoric 
times. 
 Given the combined evidence of ethnography, history, and archeology, the `weight 
of evidence and arguments' are thus gradually tipping the scales in favor of prehistoric 
cannibalism again, but now in an intellectual climate in which the standards of evidence are 
very high. Currently, according to White "it remains much more challenging to establish 
why cannibalism took place than to establish that it did" (2001: 55). Given the fact that 
hominids are K-strategists which require a enormous energy to raise, given the value of 
males in defending their offspring, and given the intelligence of hominids, some forms of 
cannibalism are extremely improbable. Apart from the incidental consumption of beloved 
ones in times of extreme scarcity, intergroup competition is the most likely context of 
cannibalism in hominids. In an environment saturated with ecologically dominant predator 
apes such apes will occasionally turn to other kinds of flesh, as do all predators at times. 
Given their talent for intergroup competition, such apes will also increase their raids in 
foreign territories. If both strategies are combined, of course, one can kill two birds (or other 
predator apes) with one stone. Cannibalism simply is such an efficient way of overcoming 
overpopulation that it would be unlikely that it would never be rediscovered by predator 
apes with so many chimpanzee genes (the six cases of infanticidal cannibalism in 
chimpanzees reported by Goodall were all observed by humans and thus tips of the iceberg). 
 It should also be reminded that during long periods of prehistory, there existed 
more protohominid species at the same time. It is not unreasonable to assume that, for 
example, Neanderthals sometimes stole a sapiens-baby or vice versa (as chimpanzees 
occasionally hunt on baboons, or, in two cases, did attack human children, Goodall, 1986: 
282). Such attacks may have inspired `preemptive' strikes by sapiens. Such scenarios are as 
far as I know purely speculative, but that does not mean that they are unlikely or untrue. 
After all, given the relative short time of their coexistence, somehow sapiens must have 
played a role in the extinction of the Neanderthal. It is much harder to link the extinction of 
the robust australopithecines or Paranthropus with the spread of Homo erectus, because 
they were not competitors with respect to food. 
 
b. Direct evidence: bones & art. Of course, to prove intergroup competition in prehistory, 
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evidence for cannibalism is not enough. We need much more direct evidence, and given the 
scarcity of fossil material and the critical attitudes of modern archaeologists, this will always 
be very hard. Yet, Lawrence Keeley has succeeded in his War before Civilization to collect 
an impressive series of examples which goes far beyond the data that I have mentioned in 
the papers above. Keeley discusses, for example, the extraordinary high number of injuries 
and breakages in Neanderthals, which he however does not find conclusive. He then goes 
on: 
 
 Whenever modern humans appear on the scene, definitive evidence of homicidal 

violence becomes more common, given a sufficient sample of burials. Several of 
the rare burials of earliest modern humans in central and western Europe, dating 
from 34,000 to 24,000 years ago, show evidence of violent death. At Grimaldi in 
Italy, a projectile point was embedded in the spinal column of a child's skeleton 
dating to the Aurignacian (the culture of the earliest modern humans in Europe, 
ca. 36,000 to 27,000 years ago). One Aurignacian skull from southern France 
may have been scalped; it has cut-marks on its frontal (forehead). Evidence from 
the celebrated Upper Palaeolithic cemeteries of Czechoslovakia, dating between 
35,000 and 24,000 years ago, implies - either by direct evidence of weapons 
traumas, especially cranial fractures on adult males, or by the improbability of 
alternative explanations for mass burials of men, women, and children - that 
violent conflicts and deaths were common. In the Nile Valley of Egypt, the 
earliest evidence of death by homicide is a male burial, dated to about 20,000 
years ago, with stone projectile points in the skeleton's abdominal region and 
another point embedded in its upper arm (a wound that had partially healed 
before his death) (Keeley, 1996: 37). 

 
Keeley then goes on to discuss a series of more recent examples, including the human 
skeletons found at Gebel Sahaba, in Egypt, a site which is thought to be 12,000-14,000 years 
old. From his report I learn that the cemetery has been used over several generations. "Over 
40 percent of the fifty-nine men, women, and children buried in this cemetery had stone 
projectile points intimately associated with or embedded in their skeletons." Above that, 
twenty of the adults had multiple wounds, and the wounds on children were all in the head 
or neck. The excavator estimated that more than half the people buried there had died 
violently (see also Wenke, 1984: 285, Klein, 1989, and Wendorf et al., 1970). 
 According to Keeley both the Mesolithic and Neolithic must have been periods full 
of conflict, given the archeological evidence. He mentions, for example, the Ofnet Cave in 
Germany in which "two caches of `trophy' skulls were found, arranged `like eggs in a 
basket', comprising the disembodied heads of thirty-four men, women, and children, most 
with multiple holes knocked through their skulls by stone axes" (Keeley, 1996: 38). He also 
mentions two mass killings from the Neolithic, one in Germany (Talheim, ca. 5000 BC, 34 
persons killed by at least 6 different axes) and one in France (Roaix, ca. 2000 BC, more than 
100 persons killed by arrows). Keeley summarizes his finding by claiming that "the 
archeological evidence indicates ... that homicide has been practiced since the appearance of 
modern humankind and that warfare is documented in the archeological record of the past 
10,000 years in every well-studied region" (Keeley, 1996: 39; Van der Dennen, 1995; see 
also Louwe-Kooijmans, 1990, on an excavation in the Netherlands of a group of prehistoric 
people apparently all killed at the same time). 
 Archaeologists since Binford have, of course, been right in being very critical about 
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all kinds of evidence for violence and cannibalism. Yet, it is wrong to assume that they are 
so keen about finding evidence for violence that they are inclined to overinterpret their data. 
A good example of this is offered by Ötzi, the 5300 year old man from the glacier at the 
Austrian-Italian border. First it was assumed that Ötzi had simply died from the cold, but 
recently (june, 2001) an X-ray has been done from a different angle and a spear-point was 
found in his left shoulder-blade (Van Loon, 2001). Ötzi is an example of an extremely well-
preserved person. One wonders how often archaeologists miss the real cause of death of one 
of our ancestors. 
 Art. Another source of direct evidence of prehistoric warfare is offered by 
participants or observers themselves. It consists of prehistoric drawings or paintings of 
intergroup conflict. It appears that these are relatively seldom, as realistic portrets of humans 
are. As prehistoric art was probably not intended to picture the world realistically, but was 
probably linked with totemism, hunting magic, ritual or education, one can hardly expect 
that it directly answers our questions. After all, changes are small that from all his work 
precisely Picasso's Guernica will be found in the year 20.000 or so. Yet, even the small 
sample of books that I am able to consult yields several examples of prehistoric paintings of 
intergroup competition. 
1. While I do not find examples of franco-cantabrian 
rock art depicting intergroup conflict in the best article 
on this art that I can find (Breuil & Berger-Kirchner, 
1961), rock art from the Spanish Levant contains 
several hints to intergroup conflict (Bandi, 1961). An 
old predecessor of Guernica comes from a cave near 
Morella la Vella, Castily, Spain. I have tried to redraw it 
with my mouse (fig. 8-9). It depicts a battle between 
two groups of archers that apparently carry a basket 
with arrows on their back in two cases. Other paintings 
depict a group of warriors, an execution, and a warrior 
hit by arrows (Bandi, 1961). Of course, one can discuss 
the meaning of some of these individual paintings: the 
warriors can be dancers, the wounded warrior could be 
victim of a hunting accident (Van der Dennen, 1995: 
210). Yet on the whole there seem to be enough 
paintings that justify the conclusion that violence and war was not unknown to the painters. 
2.  While European rock art is wellknown, there is much more African rock art which stems 
from a period from 20,000 to very recent. Gowlet (1993: 144) shows a picture of intergroup 
conflict with warriors carrying bows and arrows from Cape Province, South Africa, dated 
between 8,000 and 3,000 years ago. Eibl-Eibesfeld (1995: 461) shows a photograph taken by 
himself of an apparently old Bushman painting on a rock found near the farm `Godgegeven', 
Warden, South Africa, on which we can see relatively gracile Bushmen with spears and 
perhaps bows and arrows fighting a more robust tribe carrying handaxes. He has also shows 
a picture from a somewhat more sophisticated painting, dating ca. 4000 BC, in which two 
groups of warriors fight each other with bows and arrows, one of them apparently trying to 
prevent the other from stealing their cattle. Other examples are mentioned in Van der 
Dennen (1995: 209-211). 
3. Van der Dennen (1995) also reproduces on its cover a photograph of an at least 10,000 
year old rock painting from Australia. The paintings are from a collection of battle scenes 

 

Fig. 8-9. Fight between two 
groups of archers as depicted in a cave 
near Morella la Vella, Castily, Spain. 
Redrawn with computer mouse. 
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painted on rocks by northern Australian Aboriginals from Arnhem land, dating from 6000 to 
10,000 years BP. 
 
 In the earliest works male `dynamic' figures are shown in combat, carrying large 

spears, hurling boomerangs, dodging spears and chasing one another with raised 
weapons. Some figures have spears sticking out of their bodies while others are 
bending down to help fallen comrades. Scenes produced some 6000 years ago 
show more `modern' weapons such as spear-throwers and three-pronged spears. 
They also portray more numerous and larger battles involving leaders with 
special headdresses and dozen of warriors. Most earlier works depict small 
skirmishes or one-to-one contests (Van der Dennen, 1995: 211). 

 
It seems to me that all this evidence together gives us good reason to believe that there is not 
necessarily such a thing as a `U-shaped evolutionary trajectory' of intergroup aggression. I 
am much more inclined to draw a straight line between chimpanzees and us and to 
hypothesize that a tendency to form male coalitions has existed all the time, while from time 
to time there have been ecological circumstances which promoted an increased level of 
intergroup competition. The fact that cannibalism has been documented in Homo 

heidelbergensis and even in Homo antecessor could support this view. To me, it seems that 
there are two further arguments which support a view in which violence is part of the human 
condition. 
 
4. The argument based on current human psychology. One of the presuppositions of - or 
`ideas behind' - evolutionary psychology is that the structure of the human mind is not a kind 
of tabula rasa which is filled in by the specific culture that is prevalent at some point in 
time, but that it is an old and sometimes very specific and detailed questionnaire designed by 
evolution. In that questionnaire a large number of questions is already filled in by genes and 
hormones even before one's birth, another large number of questions is filled in by genes and 
socio-ecological circumstances during one's entire lifespan, and the remaining questions 
have to be answered with an already specialized brain belonging to a specific sex-age class, 
fighting for its position in a specific social dominance system, carrying the load of a specific 
history of socio-sexual success and failure. To put is simply, the human mind is old and 
specialized as a result of a long evolutionary history. It is probably even too simplistic to call 
it a `stone age mind', because many modules of the mind are probably older than the stone 
age. It is therefore very sensible to study the great apes, because we have probably more in 
common with them than we are inclined to realize. The fact that chimpanzees are political 
animals that continually build coalitions, that ostracize particular individuals that have 
harmed the current coalition, that can conspire against `enemies', etc., instructs us to look 
beyond the stone age. We are the reincarnations of an old race which has recently been 
upgraded, but still carries the marks of its history. 
 Social psychologists have designed a series of studies that demonstrate that humans 
are inclined to identify themselves with a group that labels itself in contrast to other groups. 
Of course, one can do such experiments oneself, for example, by carrying binoculars or by 
citing Nietzsche, which will immediately attract members of virtual clan of people with 
common interests. Social psychologists, however, have conducted controlled experiments in 
which artificially groups of boys were formed that, although they were formed ad random, 
soon started to form their own `culture' and dominance hierarchies. Here is how Oatley and 
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Jenkins describe part of an experiment of the psychologist Sherif: 
 
 In Phase III the investigators moved to studying relations between groups. They 

arranged a tournament of competitions between the two groups, the Bulldogs and 
the Red Devils, including tug-of-war, football, and baseball, with cumulating 
points and coveted prizes of camping knives for every member of the group that 
got the most points. Success of one group would mean failure for the other. At 
this point - though not before - boys started to make distinctions between `us' and 
`them'. Accusations and name-calling began between the groups. Fights between 
members of one group and the other started to occur. Frustration increased angry 
attitudes and actions towards the outgroup. A proud self-glorifying attitude arose. 
Each group believed itself to be strong and fearless - each individual believed 
himself to possess all the strengths of the whole group. While an affectionate, 
interreliant attitude was present within the ingroup, the outgroup was seen to 
have very negative qualities (Oatly & Jenkins, 1999: 306). 

  
In the first real textbook on evolutionary psychology that I know of (Buss, 1999), the 
possibility of a human `talent' for male cooperative fighting and a human `talent' for 
homicide is discussed seriously. At a purely theoretical level, Buss shows that it could be 
adaptive to form coalitions to raid a neighboring tribe, even though this includes the risk of 
dying. Of course, one has to assume that engaging in warfare has reproductive advantages. 
One only has to remember the Yanomamös and the dutch children born from our Canadian 
liberators in world war II to see that this assumption is not as weird as it may seem. In the 
Yanomamös a significant percentage of women is captured in raids. But even in modern 
times, women tend to be attracted to uniforms (my wife claims to be an exception) and, 
especially, to winners. 
 In an attempt to find the `logic behind warfare' and to explain the fact that men risk 
their lives in the decision to engage in warfare, Buss argues as follows: 
 
 Suppose ten men form a coalition to raid a neighboring tribe. During the raid, 

five fertile women are captured. If all of the men survive, then the average gain 
sexual access is .50 of a fertile woman per man (five women divided by ten men 
equals .50 average per man). Now suppose five of the men die in the battle and 
the same five fertile women are captured. Now the gain for each of the five 
surviving men is a gain in sexual access of 1.0 fertile woman (five women 
divided by five men equals 1.0). The average gain across all the men who went 
into battle, however has remained unchanged at .50 (five women divided by the 
ten men who went into battle still equals .50). In other words, the average 
reproductive gains of the decision to go into battle are identical across the two 
conditions, even though in one case no men died and in the other five men died 
(Buss, 1999: 302). 

 
Of course, a lot of other factors are involved, which have varied throughout history, for 
example: the very fear that the other tribe will strike first, the value of the land that is 
conquered, the value of the resources that are conquered, the risk of death (which is small 
currently for an American soldier in Iraq or Afghanistan), the consequences of desertion, the 
internal power relationships within the tribe, kingdom or state itself which may result in the 
need of an enemy, the possibility of kings, presidents, and generals to stay safe themselves, 
and currently even the economic value of factories producing arms. Evolutionary 
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psychology does not deny all that. If war is, however, as old as humankind, it is not 
unreasonable to look for mechanisms in the mind that enable people to make optimal 
decisions in wartime. This is what Buss tries to do (in the footsteps of Tooby and 
Cosmides). He points, for example, to studies that indicate that men, in contrast to women, 
do frequently assess their own fighting ability, that gang membership pays in terms of sexual 
opportunities, not only in the Yanomamös, but also in American inner cities, that men hate 
traits in other men that make them more likely to desert. Of course, much more of those 
studies can be expected in the years to come. It seems to me, however, that there are already 
many indications that men have a tendency to form coalitions against other groups of men. It 
is surprising how eagerly people identify with their own sportsclub, their own profession, 
their own way of life. One only has to look what people do on a sunday afternoon: the very 
fact that a significant portion of them delights in watching two groups of young men in a 
ritualized fight should awaken all those thinkers who see prehistory as a time of peace and 
harmony. 
 
5. The argument based on the current omnipresence of human war, genocide and 

genosorption, and their role in the `progress' of human civilization. With that we come to 
the last argument. It is an argument which may not be decisive `objectively' - if something 
like that exists-, but which is decisive for me personally. The omnipresence of war and 
violence makes it very artificial to assume that it is purely a cultural artifact, which has 
arisen during historical times or just before history. For some reason, few assume that there 
was no sex and love before there were poets to write about it, but many assume that there 
were no wars before there were journalists. Even after a century of almost continuous war 
and genocide, the humanistic myth that man is `naturally good' still lives on. 
 Take the question placed central by Amnesty International: "Why do we kill people 
who are killing people to show that killing people is wrong?". The answer, of course: 
nobody kills for that reason. People kill people not to show that killing people is wrong, but 
because they feel threatened, hindered or hungry. There are even people who kill because it 
gives them a kick to do so. Given the fact that homicidal fantasies are in fact quite common 
among men (Kenrick & Sheets, 1993) and that chimpanzees may even murder formerly 
friends (e.g. De Waal, 1988), it is not unreasonable to ask the question, as Buss does, 
whether specialized homicide modules should be postulated (Buss, 1999: 306-09). 
 For the intergroup competition hypothesis such modules and even a regular 
repetition of outright genocide is not necessary, however. More important is it to show that 
arms races are often the motor behind `progress' and solidarity. Good examples are not hard 
to find. Take the stimulus that world war II had on the development of computers, 
information technology, and countless other disciplines. Take the race between America and 
the Soviet Union to be the first to put a man on the moon. Now that America has lost 
communism as the `enemy' that gives a boost to its self-confidence, identity and solidarity, it 
has finally found a new enemy in the form of `terrorism' (I do not claim that it is not an 
enemy, I only claim that an enemy is good for the mutual solidarity within a society). On the 
other hand, muslim fundamentalists seem to need `America' as an enemy for exactly the 
same reason. The spirit of antagonism seems to form a part of human nature6. 
                     
6 In this context, I am reminded of Sheldon, who found that the somatotonic component in human characters were 

exactly the `war making characteristic': somatotonic thinking is thinking in terms of antagonisms, dualisms, etc. As I said 

before, Sheldonian characterology deserves new studies. 
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 Another point that seems necessary for the intergroup competition hypothesis to 
work is that it pays to be part of a people that is victorious. As I have pointed out before, 
whether group selection via outright sex-indifferent genocide is more common than male-
directed genocide (coupled to female-directed slave-making) and the process called 
genosorption by Wilson is uncertain. Maybe the nazis planned genocide in the twentieth 
century, but even they had their `fun department' in their concentration camps as a result of 
which some young, beautiful and fertile women survived. Genocide `according to Mozes' 
(who advises to save Midjanite virgins in Num. 31: 17-18), selective slave-making and 
genosorption `according to Caesar & co', has probably been a more common practice. If we 
look at the effects of invaders on the fertility of resident peoples, for example in the case of 
the Australian aboriginals and American indians, it becomes obvious that what counts is not 
purely a matter of war casualties, but above all the sheer number of babies that a people is 
able to raise if their land is taken over. What counts is not only who outnumbers who on the 
battle field, but above all who outnumbers who in the nursery. A socially not very successful 
Australian or American may have more children than a very wise aboriginal or an indian 
chief. 
 If this would be the case (which would require a careful demonstration on the basis 
of available numbers) it would show that it has advantages to belong to a strong, successful 
group. Selection at the individual level would have favored individuals who succeed in 
becoming and staying part of successful tribes by making themselves beloved, deserving, or 
even indispensable. It seems that this mechanism, coupled to sexual selection directed at 
`winners', can explain the kind of altruism and heroism that group-selectionists claim to 
explain, if not the whole gallery of supposedly-uniquely-human virtues from creativity to 
analytical intelligence. 
 


