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  III  
  *** A unique evolutionary 

trajectory 1\\  
 
In part II I have shown that the traditional disjunction between `nature' and `culture' is too 

simplistic. Human culture does not transcend the `struggle for life', it is simply another way 

in which this struggle is fought. Different cultural expressions can be ways in which 

individuals demonstrate their fitness, including their superior senses, skills and mental 

abilities. At the same time, cultural systems often represent adjustments to particular 

environments. Ecologically flexible as humans are, they can often profit from cultural 

traditions (from clothing to ethical prescripts) to cope with particular environments. 

 Thus, human culture does not make humans unique in the sense that humans, and 

humans alone, are able to transcend their evolutionary roots. If humans are considered 

unique they have to be unique for some other reason, for example, because their unique 

evolutionary trajectory has bred unparalled capacities in them. Part III is an attempt to 

explain human uniqueness with reference to a unique evolutionary trajectory which worked 

as an `ecological recipe for a bipedal predator ape which has grown completely dependent 

on language and culture'. 

 Chapter 7 starts by criticizing a series of attempts to define our human uniqueness. 

Several characteristics that were thought to be uniquely human have been demonstrated in 

other species. Instead of trying to point to one uniquely human trait I try to show that it is a 

combination of traits which is uniquely human. Those traits have not evolved at the same 

time, but have been acquired during several evolutionary episodes. I try to explain them 

with reference to the specific selection pressures which play a dominant role during these 

episodes. Together they cumulatively molded the human animal with its bipedal gait, its 

unique family system and its complete dependence on language and culture. 

 One of the results of chapter 7 is that climatic change plays a dominant role in 

human evolution. Climatological circumstances changed the habitats in which our 

ancestors lived and favored those that walked upright and that relied on meat as an extra 

ingredient to their diet. A transition to a more carnivorous diet could explain a series of 

human characteristics, including the altriciality of human infants and other aspects of the 

human mating system. Yet, given the fact that there are other large predators that are not as 

dependent on language and culture as humans, it remains uncertain whether the hunting 

hypothesis explains other characteristics of the human social and ecological/economic 

system. Are additional hypotheses needed to explain our elaborate language and our 

extreme cultural flexibility? 

 In chapter 8, I compare the hunting hypothesis with two other hypotheses, sexual 

selection theory and the intergroup competition hypothesis. Both these theories stress that 

there is really something unique about human cognitive and moral capacities. These unique 

properties must be explained as results of a kind of `runaway selection', because it seems 

that they have developed to such a degree that a purely ecological explanation is 

                                                 
1
 From: P. Slurink, Why some apes became humans; competiton, consciousness and culture, 

Nijmegen, P.S. Press 2002. 
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insufficient. While sexual selection theory sees the exaggerated cognitive possibilities 

offered by the human brain as a kind of `fitness indicators', evolved to seduce the opposite 

sex, intergroup competition theory places them within the context of arms races between 

groups in which groups as teams needed and favored loyal and intelligent members. Of 

course, the question is why this arms race has not occurred in other species. Alexander 

postulates that this arms race started because our ancestors at some time became 

`ecological dominant'. Ecological dominance would have diminished the effects of 

`extrinsic' forces of natural selection such that within-species intergroup competition 

increased. 

 One of the results of chapter 8 is that both the sexual selection theory and the 

intergroup competition theory presuppose a version of the hunting theory and that all three 

theories may refer to aspects of the same process. Only because early hominids were at 

times dependent on the extra calories offered by meat, a division of labor could evolve in 

which some paternal investment could become necessary, as a result of which the moral and 

intellectual capacities of sexual partners started to matter more and more. Only because 

early hominids became at some time became very fierce group hunters could they become a 

threat to other groups of their own species, which forced them to become even better and 

more cunning cooperators, dedicated to their own group's well-being. 

 In all, some readers may well accuse me of being eclectic and indecisive, because I 

try to integrate all attractive theories in an overarching hypothesis. Yet, it seems to me that 

many theories try to isolate only one causal factor and ascribe too much power to it. Like it 

or not, we live in a complex, multicausal world, being part of all kinds of multicausal 

processes. Although many would prefer a theory in which human evolution resulted from 

one powerful causal mechanism it seems that in reality several mechanisms worked 

together. If this is true, human evolution is a coincidence, the result of an accidental 

combination of contingencies. In that case the chances that we will ever find a similar 

species somewhere in the universe will be very small indeed, even if we continue to find 

other planets in other galaxies which are not too close and not too far from their stars. 
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7  
  *** Why some apes became 

humans: ecological and 
climatological factors \ 

 
7.1. INTRODUCTION 

Philosophers have long believed that man is in some respect a unique species. This belief 

has seduced them often to reflections which are somewhat comical in hindsight. Often these 

reflections show more love for dichotomies and `speciïstic' (Dawkins, 1976) distinctions 

than real self-knowledge. So we read in a paper about `Die aufrechte Haltung' or `the upright 

attitude' the following sentences: 

 

 Ein Tier, das sich in der Längsachse seines Körpers fortbewegt, ist immer 

auf die Dinge zugerichtet. Der Mensch aber, der sich in einer Richtung 

senkrecht zu seiner eigenen Längsachse vorwärts bewegt, den 

aufgerichteten Körper parallel zu sich selbst verschiebend, findet sich allen 

Dingen einsam gegenüber (Straus, 1949: 370).
2
 

 

The writer seems to have forgotten that already many dinosaurs were walking upright 

(bipedal) and that their modern descendants, the birds, do the same, as do kangaroos, while 

there is little evidence in all these groups of an ability to objectivity and critical distance 

toward the world that surrounds them. Would kangaroos display more objectivity than, for 

example, deer, that outside Australia occupy the same kind of niche? 

 In the course of its still short history, ethology has often revealed the superficiality 

of such easy characterizations of our own supposed uniquenesses. Ethologists have 

discovered that man is not the only animal that makes tools and has complex social relations 

and commitments, that has belligerent inclinations, that recognizes itself in front of a mirror, 

and that can use symbols. This did not, however, stop the stream of claims about man's 

uniqueness. Revisionists are always very inventive in devising new versions. For example, 

now that linguists can no longer deny that at least some animals are able to understand 

symbols, they have shifted their attention to the ability to structure meaningful utterances by 

means of some kind of grammar (Bickerton, 1990). About the same time that this new 

essential human characteristic was proposed, reports began to appear about the linguistic 

capabilities of Kanzi, a bonobo brought up by Savage-Rumbaugh, who can discriminate 

between sentences on the basis of word-order (e.g. Greenfield & Savage-Rumbaugh, 1990). 

Also, the equally surprising linguistic skills of a series of dolphins trained by Herman 

(Herman, 1984) and those of Alex, a grey parrot trained by Pepperberg, began to get public 

attention (Pepperberg, 1990; Vauclair, 1996). This should warn us that we cannot be 

cautious enough in making claims about our uniqueness. Of course, we are the only animal 

                                                 
2 "An animal that moves itself along the longitudinal axis of its body is always directed 

towards the objects. Man, however, who moves himself at right angles to his longitudinal axis, 

displacing the upright body parallel to himself, finds himself facing all things in solitude." 
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devising nuclear arms, making interplanetary excursions, and disturbing whole ecosystems 

and climates, but some other animals display certainly rudiments of the talents required. 

 However, the fact that several characteristics of humans are more or less exhibited 

by other animals throws up the question why we are the only ones who exhibit them to such 

a degree. Many other animals show culture or the non-genetic passing on of information 

between successive generations (Bonner, 1980), but we have built cultures around every 

individual biological function of our body, be it feeding, sexuality, sleep, stools, cleaning, 

etc.. Above that we have built cultures around every individual social interaction, be it 

parent-offspring relations, friendships, or relationships between the sexes. Many other 

animals more or less create their own environment by building nests or even by building 

dikes (think of beavers), but no other animal lives so continuously in a self-created 

environment that can be adapted continually to the caprices of climate and seasonality. 

Many other animals have complicated communication systems, but very few of them rely so 

totally upon them as we humans do. 

 From our arrogant man-centered perspective it may seem as if our capabilities to 

create culture and to live in a self-created environment are inevitable products of evolution. 

Looking back on the course of evolution we see a gradual increase of representational 

capacities. The linguist Bickerton did repeat the old belief: 

 

 As long as there are creatures whose motor capacities and environmental 

conditions allow them to benefit from it, evolution will always favor an 

increment in representational power ... Thus, given freedom from 

catastrophe and sufficient time to work in, normal evolutionary processes 

inevitably bring about the progressive development of representational 

systems... If no catastrophe had eliminated them, then fifty million years 

ago there might already have been three-toed lizardlike creatures sitting 

around wondering how language could have evolved out of dinosaur 

communication (1990: 103-4). 

 

There are three things that Bickerton doesn't mention, however. First, there are many taxa 

and only in some of them can we indicate cognitive progress. Second, there are many 

indications that there has not only been one, but many catastrophes during the process of 

evolution on earth (Muller, 1989) and it could well be that they were not obstacles but 

necessary conditions for further evolution - given the conservative way in which niches are 

filled during the more stable periods. Third, cognitive progress is not a goal in itself, but 

only the consequence of the temporary survival value of cognition. The moment stupidity 

would bestow more fitness upon its possessors, stupidity would be selected for. There is no 

guarantee that the most intelligent individuals will always outreproduce the lesser ones. (At 

least among human beings we see that many famous philosophers and scientists died 

childless.)  

 Representational progress or progress in the direction of culture is thus not an 

inevitable consequence of the process of variation and selection which Darwin originally 

called `descent with modification' and which we are accustomed to call `evolution'. Many 

animals manage quite well to live without extraordinary intelligence or without 

extraordinary communicative, reflective or cultural skills and only a series of special 

selection pressures may be able to explain why we humans have evolved such an excessive 

curiosity, creativity and reliance on culture. Let us examine, then, whether we can explain 

why man is apparently the only animal on this planet that seems to be totally trapped in `the 
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cognitive niche' (Tooby & DeVore, 1987) or, better, the `cognitive-technological niche'. To 

explain this, we will need a scenario about our evolution, in short an `evolutionario' 

(Wrangham, 1987). But as there exist evolutionarios of all sorts and varieties, many of 

which are ridiculized by critics as paleofiction and `just-so stories', we have good reason to 

impose some extra demands upon our own favorite: 

1. First, it should be phylogenetically plausible - that is: it should be in concert with 

our best present knowledge about the possible characteristics of the common 

ancestor of both ourselves and the great apes that are most related to us. 

2. Second, it should be paleontologically/paleoclimatologically adequate - that is: it 

should be at least compatible with our best knowledge concerning the 

paleontological record and concerning paleoclimates and palaeoenvironments. 

3. Third, it should be evolutionary feasible - that is: compatible with our best current 

understanding of the principles of evolutionary biology. 

4. Fourth, it must exhibit explanatory specificity - that is: it should not have the 

characteristics of an easy explanatory deus ex machina that could also be invoked to 

explain, for example, why wolves or dolphins are dependent on culture, whereas in 

fact they exhibit culture only to a limited degree. It should explain not only why 

humans have become completely dependent on culture, but at the same time 

explain why other animals did in fact not. 

One of the ideas behind these requirements is that evolution is not a creative process in 

which `Dieu se fait' as Bergson thought (Bergson, 1907). Evolution does not have goals and 

it does not experimentate on purpose. Design reflects the past, not the future. Each species 

that exists has already been tested and proven to be `evolutionary stable': it has already 

shown to be reproducible under particular circumstances. Of course, it can be perfected, but 

radical changes are unlikely to spread through a population that is already stable and healthy. 

New species do often arise as a consequence of the reproductive isolation of small 

subpopulations enduring different circumstances, as is demonstrated, for example, by 

varieties of plant species in different isolated areas of the Alps. Evolution is thus to some 

extent driven by the environment, as postulated by Vrba in her socalled `turnover pulse 

hypothesis' (Vrba et al., 1995): 

 

 Evolution is normally conservative and speciation does not occur unless 

forced by changes in the physical environment. Similarly, forcing by the 

physical environment is required to produce extinctions and most 

migration events. Thus, most lineage turnover in the history of life has 

occurred in pulses, nearly synchronous across diverse groups of organisms, 

and in predictable synchrony with changes in the physical environment 

(Vrba, 1985, cited in Vrba et al., 1995) 

 

Of course, this idea (see also figure 0-1) is important also, because it may constitute, 

together with our four requirements, the difference between a well-based evolutionario and 

another fanciful just-so story. 

 Let us start working with our four requirements, then. First, to make a 

phylogenetically plausible model we have to begin with a reconstruction of a possible 

common ancestor that we share with the great apes that are most related to us. After that we 

will have to look at what we can learn from paleontology and paleoclimatology about the 

environments in which human evolution occurred. With those clues in hand we can begin to 

reconstruct an evolutionary sequence in which human characteristics emerged. To meet our 
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third requirement we will try to account for the story of human evolution as a multi-stage 

process in which each step is adaptive in its own right. Finally, it is important that our 

explanation specifically applies only to our branch on the evolutionary tree, because the 

riddle that we will try to solve is the riddle of our own unique complete dependence on 

culture. When our explanation presupposes the evolutionary inevitability of cognitive 

progress the price we would have paid for it would have been too high: we would then have 

to explain why other animals did not reach our stage (and drop requirement 4). 

 Finally, an evolutionary approach opens our eyes for the fact that the present 

constitutes only a tiny slice of time. The earth is always in motion and that thin layer of life 

to which we owe our temporary existence reflects all kinds of geological and climatological 

forces. There have been much more species in the past than those that currently exist. For 

primates the total number of species has been estimated 6000, of which only 180 exist today 

(Foley, 1992). For hominids the total number of species is about 17, of which only one 

survives today. 

 

7.2. PERSONALITY TRAITS OF THE COMMON HUCHIBO ANCESTOR 

During the Miocene (23.3-5.2 myr ago) tropical forests stretched from Beijing to Madrid 

and from Paris to Johannesburg, long before these cities arose. A lot of fossil apes or 

homonoids from this period have been found, for example Proconsul, which may give a 

fairly good idea of the ancestor of all apes and humans, and Sivapithecus which was 

formerly considered a possible ancestor of the Australopithecines, but is now viewed as an 

ancestor of orang-utans. The evolution of hominids (all species of Australopithecus and 

Homo) is now considered to be a largely African event: biomolecular studies show that 

humans are closer to African apes than to Asian apes (fig. 7-1). There are good reasons to 

suppose that the evolution of hominids was put in motion by climatological changes that 

started to make the forests smaller and large parts of Africa dryer and cooler during the late 

Miocene. 

 The gorilla seems to have split 

from our lineage about 8 to 10 million 

years ago. A plausible explanation of its 

evolution was put forward by Boaz 

(1997) on the basis of its present 

occurrence in three isolated populations 

in mountain-forests. When the climate 

became cooler and dryer during the late 

Miocene, savannas started to spread 

through Africa and protogorillas became 

isolated in their mountain-forests, unable 

to cross the savanna. The fact that the 

three populations represent three 

subspecies of gorillas shows that there 

were periods in which the isolated 

populations still interbred. 

 Ethologists (especially primatologists) have speculated a lot about the evolution of 

the social structures of the great apes and human ancestors and on the basis of their 

inferences at least something can be said about the possible `personality' of the common 

ancestor (e.g. Kinzey (ed.), 1987; De Waal (ed.), 2001). Wrangham (1986) first concentrated 

on the resemblances in social structures between the African apes and humans, because the 

 

 

Fig. 7-1. Cladogram with dates for the 

divergence of homonoid lineages obtained from DNA 

hybridisation and from fossils (changed after Sibley, 

1992). 
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molecular data suggested their relative relatedness. From the correspondences in the 

behavioral repertoire of these species he concluded that the common ancestor of all African 

apes and humans 

 

 had closed social networks, hostile and male-dominated intergroup 

relationships with stalk-and-attack interactions, female exogamy and no 

alliance bonds between females, and males having sexual relationships 

with more than one female (Wrangham, 1986: 68). 

 

Ghiglieri (1987) showed that it was still possible to improve upon this model by 

concentrating on the resemblances between chimpanzees, bonobos and humans, who are 

genetically most related and who may be all post-Miocene phenomena. His analyses show 

that the chimpanzee-bonobo-human clade (the HUCHIBO-clade) is characterized by a 

unique cooperation of closely related males who cooperatively defend a common territory 

and who only exhibit moderate sexual dimorphism, "presumably because success in male-

male competition hinges on having larger group size (of kin-related males) during conflicts 

rather than larger individual size" (Ghiglieri, 1987: 339). 

 The general pattern of hominoid evolution that he reconstructs is the following: 

- Before the split between African and Asian apes, societies were largely structured 

around female kin groups like most primate societies: young subdominant males 

have to leave their native group and to find or found a harem elsewhere. Bonds 

between kin-related females were strongest. This pattern can still be devised 

rudimentary in orang-utans, where females stay close to their mothers and young 

males start to wander and emigrate from their natal ranges looking for estrous 

females and reproductive opportunities. 

- All African apes share traces of a decline of the matriarchal core characteristic of 

other primate-groups: the females in a gorilla harem are generally unrelated to one 

another and female exogamy is more pronounced than male exogamy, because 

some adult males stay in their natal groups. In contrast to the HUCHIBOS, gorillas 

are not territorial, however, and most groups contain only one silverback male, who 

in aggressive encounters has to rely on his extreme body size to defend his harem. 

- Between the common ancestor of gorillas and HUCHIBOS and the common 

ancestor of all HUCHIBOS (a period of more than two million years) a new 

revolution occurred: males stayed in their own natal social groups and kin-related 

males started increasingly to cooperate. This cooperation between males sets 

HUCHIBOS apart from the other great apes: 

 

 Unlike gorillas and orang-utans, males of the chimpanzee-bonobo-human 

clade retain their male offspring predominantly, live in closed social 

groups containing multiple females, mate polygynously, restrict their 

ranging to a communal territory, are cooperatively active in territorial 

defense, and, apparently, when a neighboring community weakens, the 

males of some communities make a concerted strategic effort to stalk, 

attack, and kill their rivals as do men (Ghiglieri, 1987: 346). 

 

According to Ghiglieri it was this propensity for cooperation and solidarity between kin-

related males that could well have been "the critical preadaptation for male cooperation in 

dangerous scavenging or hunting in the hominid ancestor". Above that, the fusion-fission 
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sociality characteristic of HUCHIBOS may have functioned as "a preadaptation for a 

division of labor on a daily basis and a diversification of ecological modes" (Ghiglieri, 1987: 

347). 

 Not everyone agrees with this model, however. Ghiglieri boldly states that bonobos 

and chimpanzees largely fit the same pattern, while it has become clear during the last 

decades that there is a huge difference between bonobos and chimpanzees. It has been 

especially the writings of Frans de Waal in which the bonobo is portrayed as a species that 

makes `love, not war'. Sex is continually used for appeasement in bonobos and is completely 

separated from reproduction. Lethal aggression has thus far not been observed in bonobos 

and, while there is some hostility between groups, peaceful mingling also occurs. According 

to De Waal (2001) the bonobo and the chimpanzee can equally be used as a model of the 

common HUCHIBO-ancestor, and there is thus nothing sure about the common ancestor and 

his aggressive proclivities
3
. 

 There are good reasons, however, to consider the chimpanzee as the better model 

for the common HUCHIBO-ancestor. They are summarized by Richard Wrangham 

(2001:263-4) thus: 

 

 In many ways gorillas are merely a large version of chimpanzees - for 

example, in their cranial and postcranial anatomy. Bonobos, on the other 

hand, are more gracile, smaller headed, and relatively juvenilized and 

sexualized compared to the other apes. Gorillas are thus more similar to 

chimpanzees than to bonobos, which are at best thought of as a specialized 

offshoot of the gorilla-chimpanzee line. 

 What, then, are we to make of traits shared by bonobos and humans, but 

not by other apes? Examples are a tendency to ventro-ventral copulation, a 

trend toward female-female bonding, and canines that differ little in size 

between females and males. Convergence appears to be responsible for 

these similarities. For example, reduction in sexual dimorphism of canine 

teeth is known to have developed more in later than in earlier australopiths 

(Wrangham, 2001: 263-4.) 

 

According to Wrangham, the pattern of reduced aggression and female dominance in the 

bonobo has evolved after the split between a chimpanzee-like Pan prior and 

Ardipithecus/Australopithecus. This is consistent with the idea that the common HUCHIBO-

ancestor, or Pan prior, already exhibited retention of males in their natal groups and 

cooperation between males, as it is stressed by Ghiglieri. 

 It is interesting to speculate about the evolutionary mechanism behind the origin of 

male HUCHIBO-cooperation. What factor could have promoted the transition from male 

                                                 
3
 In a recent paper Stanford (2001) points out that the contrast between bonobos and 

chimpanzees, as painted by de Waal (e.g., 2001) derives largely from a comparison of wild 

chimpanzees with captive bonobos. In bonobos, intercommunity encounters, too, often involve 

aggression, and within the group it often are the females that are `demonic'. Preliminary data on the 

sexuality of wild bonobos even relativize the picture of the bonobo as a hypersexual species. All this 

could well imply that the contrast between chimpanzees and bonobos is not as sharp as postulated by 

De Waal c.s.. The idealization of the bonobo might well fall in the long tradition of the belief in the 

Fall of man which led to the `romanticization' of the unknown societies during millenia and which 

seduces us now to hope that we have at least a related ape which is somewhat friendlier than we are. 
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exogamy towards female exogamy? First, the social structures of orang-utans is already 

different from other primates. Although it has been found recently that orang-utans are by no 

means solitary (Van Schaik in Bartlett, Boyd & Whiten, 2001), males and females often 

wander separately, because of their differences in size. In orang-utans solitary females and 

their offspring are an easy target for solitary males (see Wrangham, 1986, on rape in orang-

utans). A change to a more abundant food-source (as in the gorilla) may have triggered the 

transition to a one-male group. Instead of being harassed time and again by solitary males, 

females could thus secure themselves the superior genes of a strong male who at the same 

time could defend their offspring against foreign males and the threat of an infanticidal take-

over (infanticide is a well-known phenomenon in gorillas). In a next stage the competition of 

such strong males for harems may have started an arms race in which dominant males where 

forced to rely on the help of kin-related males more and more. In the Virungas 40% of 

gorilla groups contained more than one adult or nearly adult male (Ghiglieri, 1987). It is also 

possible that groups simply had to become larger, because this afforded the necessary safety 

against predators in a more savanna-like environment. Chimpanzees do not always live in 

dense forests and it is also thought that the bonobo has evolved in a not completely wooded 

environment (Boaz, 1997). 

 In any case, we now know something about the common ancestor of all 

HUCHIBOS. Chimpanzees, bonobos and humans share some unique behavioral traits, 

which partially seem to derive from male retention in their natal groups. Chimpanzees are 

known to hunt cooperatively in some regions (Boesch & Boesch, 1989; Stanford, 1999) and 

at least part of their diet consists of meat. There are even reports on scavenging (Hasegawa, 

1983). (Yet, they are not very well in digesting meat; they do not chew it well and apparently 

their guts do not digest it well; Boaz, 1997.) Chimpanzees also engage in cooperative 

intergroup aggression (Goodall, 1986). Finally (and this could be more a consequence of 

their omnivorous diet than of their unique social structure) chimpanzees are skilful makers 

and users of tools (McGrew, 1991; Boesch & Boesch, 1984) who pass on their skills in a 

cultural way: different techniques are applied in different regions (McGrew, 1992; Whiten & 

Boesch, 2001). 

 Of course, the common HUCHIBO-ancestor need not to have been identical to the 

chimpanzee. It is unlikely, however, that the reliance on tools and other cultural traditions 

has evolved twice. The really enormous (r)evolutionary transition is that between an 

anthropoid ape towards a human being. We share many ingredients of a cultural way of life 

with the chimpanzee and thus, likely, with the common HUCHIBO-ancestor. The question 

is how those ingredients were molded into a recipe for the totally culture-dependent species 

that we are. 

 

 

 

 

 

 

 

7.3 AUSTRALOPITHECUS AND THE ORIGIN OF BIPEDALISM 
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From what we know about the common 

HUCHIBO-ancestor it would seem that 

the recipe for humans can simply be 

derived by studying paleoenvironments 

and the fossil record (Foley, 1987; Vrba 

et al., 1995; Boaz, 1997). However, it is 

not necessarily that simple. The fossil 

record is very patchy and interrupted 

indeed and, in principle, it is possible 

that the main events in hominid 

evolution have not left any traces or that 

researchers are looking in the wrong 

places. It is well possible that human 

evolution resembles in this respect the 

origin of life: it could also be a transition 

that has wiped out its own traces. 

Although spectacular finds are again and 

again filling in major gaps in the human evolutionary story - the last decade the finds of 

Ardipithecus (White et al., 1994, 1995), Australopithecus anamnensis (Leaky et al., 1995) 

Kenyanthropus platyops (Leaky et al., 2001), Orrorin tugenensis (Pickford & Senut, 2001) 

and Sahelanthropus tchadensis (Brunet et al., 2002) - as long as there remain many gaps to 

be filled in, knowledge and speculation will remain entangled. 

 A good example of this entanglement is shown by the explanation of the 

heterogeneity of the Hadar materials (attributed to Australopithecus afarensis). If we 

interpret the differences in size of the individuals found there as reflecting sex differences, 

we have to conclude that the hominids living there approximately 3 million years ago 

showed a sexual dimorphism more within the range of the gorilla than within that of the 

chimpanzee. We do not know for certain, however, whether the skeletons found together, for 

example `the first family', belong to one species (Schmid, 1989). Another example is 

constituted by the recent find of Kenyanthropus platyops. The whole idea of placing this 

specimen in a new genus seems to result from the preconception, very popular within the 

Leaky-clan, that Homo represents a distinctive lineage that has evolved separately for a long 

time. As long as this preconception is kept compatible with the genetic similarity between 

man and chimpanzee it could be true. Whether a final decision about this issue can ever be 

made will largely depend on future discoveries. In figure 7-2 I have redrawn a recent 

speculative cladogram by Ian Tattersal (Tattersal & Schwartz, 2000: 99) in which the 

various species of Australopithecus, Aridipithecus and Paranthropus are placed in a 

relationship to one another. I have added Kenyanthropus (Cohen, 2001) to be complete, not 

because I think I know its proper position (the same would go for Sahelanthropus 

tchadensis). 

 To begin a reconstruction of the selection pressures responsible for our divergence 

from the common HUCHIBO-ancestor we need knowledge about the environment in which 

the first hominids evolved. During the last decades, such knowledge has accumulated, but 

there is still conflicting evidence. There are still at least three main possibilities: 

- A savanna. This model has for a long time been the most popular model among 

paleontologists. It is supported by data that show that, as a consequence of a colder 

and drier climate, tropical forests in Africa have given away to more mosaic 

environments, with much savannas, at least since 10 million years ago. Many 

 

Fig. 7-2. Speculative cladogram of early 

hominids. Changed after Tattersall & Schwartz 

(2000). 
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dramatic changes in the fauna of this period seem to be a result of this transition 

(Tobias, 1991; Vrba et al., 1995). It was originally thought that the evolution of 

Australopithecines coincided with the spread of savannas and that bipedalism was 

an adaptation to a savanna-like environment. The site at which the oldest human 

footprints have been found, Laetoli, was probably a grassland savanna at that time 

(Andrews, 1995). 

- A forest. During the last decades, the picture of the protohuman environment has 

become more complicated. Plio-Pleistocene rainforests in East Africa have been 

found (Williamson, 1985); more extensive pollen analysis also show forests in 

different periods (Bonnefille, 1995). Australopithecines have also been founded in 

an apparently wooded area in Chad (Brunet et al., 1995; later to be called 

Australopithecus bahrelghazali). Lucy (Australopithecus afarensis) proved to have 

relatively long arms and australopithecines proved to have a long and flexible first 

toe which may have enabled the climbing of trees (Susman, 1986; Oliwenstein, 

1995). The Hadar australopithecines apparently lived in a forest. Orrorin 

tugenensis and Australopithecus anamensis were found close to formerly wooded 

areas, too. 

- An environment characterized by the presence of water in the form of marshes and 

lakes. At the site where the `first family' fossils were recovered (at Hadar) there is 

found pollen from bulrushes which invariably inhabit marshes (LaLumiere, 1991). 

Most sites where early hominids were recovered are in the close vicinity of lakes or 

rivers (for example: Tabarin, Hadar, Omo, Koobi Fora, Olduvai) (Foley, 1987: 195; 

table 7-1). The 4.1 million years old Australopithecus anamensis is even named 

after the Turkana word anam, meaning `lake' (Leaky et al., 1995).  

All three models have inspired different explanations of the origin of human bipedalism. 

- Explanations derived from the savanna-model differ most widely. It has often been 

suggested that bipedalism increased the visual horizon of our ancestors on the 

savanna and enabled them to notice both prey and predators from a bigger distance. 

Some theoreticians stress 

the possibility of carrying 

food and tools when 

walking bipedally (Hewes, 

1961, Lovejoy, 1981). 

Others concentrate on the 

supposed energetic 

efficiency of bipedal travel 

in a large home range 

(Rodman & McHenry, 1980; 

Pickford, 1989). The human 

ability to run over very large 

distances and for prolonged 

periods of times is projected 

sometimes back far in time: 

it enables modern hunter-

gatherers to run down prey. 

Further, it is noted that the 

body surface exposed to sunlight is relatively small in an upright stance (Wheeler, 

1984; fig. 7-3) and that this could have enabled early hominids to forage during the 

 

Fig. 7-3. Body surface areas of a quadruped 

(Pan) and a biped (Pan/Australopithecus) exposed at 

5°, 45° and 90° to direct solar radiation. From 

Wheeler, 1984. 
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mid-day when all predators were asleep (Foley, 1987). Finally, bipedalism also 

frees the hands for throwing. Calvin (1983; 1993) has even suggested that the 

lateralization enabling our ancestors to throw has also preadapted them to speech. 

(Alas, subsequently it has been found that many species exhibit lateralization.) 

- As said, proponents of the forest model point to some primitive characteristics of 

the limbs of the early Australopithecus (short lower limb, long forelimb, curved 

toes, long forefoot) which enabled it to climb into trees. A partial foot skeleton of a 

3.5-3 myr old Australopithecine from Sterkfontein shows a long, flexible toe still 

useful for climbing trees (Oliwenstein, 1995). It seems that, on the whole, the 

skeletons of female Australopithecines were better suited to climbing than those of 

males. Thus, it has been suggested that females still got more food from the trees, 

while males spended more time on the ground (Simons, 1989). (This reminds one 

of the sexual dimorphism in the orang-utan which is also compatible with this 

species' dimorphism in body size. Another anthropoid ape spending much time on 

the ground while living in a wooded environment is the bonobo (it is hypothesized 

sometimes to have evolved in a less wooded environment; Boaz, 1997). If 

bipedalism evolved in woods, it may have been functional for reaching up for foods 

(Jolly, 1970) or it may have been functional for the production or efficient use of 

tools (Marzke, 1996). Recently, the forest model has gained new support as a result 

of the find of Orrorin tugenensis (`Millenium man'; six million years old), a 

supposed ancestor of the Australopithecines, which both lived in woods and walked 

bipedal. There has been found also a Miocene ape, Oreopithecus, which is thought 

to have been bipedal (Köhler & Moyà-Solà, 1997). Such finds seem not to fit the 

model according to which the evolution of bipedalism corresponds with 

climatalogial changes that enlarged the savannas. There are even researchers who 

have turned to the occasional bipedalism of the Urang-utan and who claim that it 

provides us with a better model for the original hominid locomotion than the 

African apes. 

- An explanation based on an environment with much water is the aquatic ape theory 

(Morgan, 1990; Roede et al., 1991). Originally inspired by the striking parallel 

between the human subcutaneous fat layer and that of different aquatic mammals, 

most of whom happen to have lost their fur as well, it was expanded by Morgan and 

Verhaegen into an all-encompassing theory that could account for the human 

transpiration system (that would amount to spoiling too much water and salt in a 

savanna-environment), for the threefold brain expansion (aquatic mammals have 

also an enlarged brain) and for the origin of language (possible as a consequence of 

two adaptations of a diving mammal: a descended larynx to inhale large quantities 

of air in combination with conscious control of respiration). Bipedalism could have 

evolved from wading: bonobos have been observed also wading bipedally and 

catching fish (De Waal, 1988). If this is true our anatomy was at some stage so 

completely adapted to wading upright with our heads above water that those 

ancestors that returned to the land remained upright. 

Let us try to weigh the different pro and con-arguments. First, the force of the aquatic theory 

seems to lie in the incompleteness of the savanna-theory as it is often envisioned. Some of 

the criticism leveled by aquatic ape theorists against the savanna hypothesis are certainly 

right. Especially Verhaegen's argument that the human cooling system is extremely water 

and sodium-wasting and therefore unfit for a dry environment seems very convincing 

(Verhaegen, 1987). On the other hand, the danger has to be avoided that a theory is devised 
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which can not be verified but nicely fills all the gaps in the fossil record with explanations 

for supposed uniquely human characteristics (Lalumiëre, 1991). To explain human tears as a 

device to get rid of a surplus of salt (Morgan, 1990) seems to me an explanation which 

creates more problems than it solves: why do we so seldomly see people weep on the 

beaches or after a too salty meal, for example? Why would tears be linked to sadness if it is 

the sea that makes us happy? 

 If we study several of the arguments of the aquatic ape theory closely, these 

arguments remind one of the apostles who were rereading the prophets after the death of 

Jesus. For example, it is true that humans have a subcutaneous fat layer, but it has another 

structure than that of sea-mammals and does not prevent us from the dangers of 

hypothermia. If women conceive their children in water the water temperature has to be 

controlled precisely, because a slight aberration can be fatal (Taylor, 1996). 

If it is true that most sites where hominid fossils are found lay in the vicinity of ancient 

lakes, marshes or rivers (Andrews, 1992; table 7-1) this suggests that early hominids may 

have preferred border-areas between forests, waters and savannas. Their most favored 

biotope could well have included a mix of trees, waters and open country like our favorite 

parklands nowadays. The fusion-fission social structure and the in part omnivorous 

possibilities of HUCHIBOS may have been factors enabling early hominids to profit 

maximally from this mixed environment (one clue is a carapace of a giant turtle found 

among the hominid deposits in lake Turkana, Reynolds, 1991; another, Homo habilis and 

Locality/age/species Paleoenvironment 

Tabarin, Kenya, 5.0-4.0 myr, 

Australopithecus afarensis 

Lake margin, with locally variable savanna elements 

Middle Awash, Ehtiopia, 4.5-3.9 myr, 

Australopithecus/Ardipithecus ramidus 

Fluvial conditions, with extensive tectonic activity associated with the formation of the 

East African Rift 

Laotoli, Tanzania, 3.7-3.2 myr, 

Australopithecus afarensis 

Savanna woodland, with well-defined wet and dry seasons 

Hadar, Ethiopia, 3.6-2.6 myr, 

Australopithecus afarensis 

Lake and associated floodplain, with braided streams and rivers 

Omo, Ethiopia (Shungura), 3.3-1.4 myr, 

Australopithecus africanus, boisei; Homo 

erectus, sapiens 

After 2.1 myr ago, dry savanna flanking river banks with gallary forest and dry-thorn 

savanna; before this date, the environment was probably forested 

Koobi Fora, Kenya, 3.3-1.4 myr, 

Australopithecus boisei, sp., Homo 

ergaster, erectus 

Before 1.6 myr ago, a freshwater lake with floodplains, gallery forest and dry-thorn 

savanna; during later times, the lake fluctuated from fresh to brackish 

Olduvai, Tanzania, 1.9-<1.0 myr, 

Australopithecus boisei, Homo habilis, 

erectus 

Salt lake with surrounding floodplains with seasonal streams and rivers and dry 

woodland savanna; tectonic changes after 1.5 myr ago resulted in the drying up of the 

lake 

Transvaal, South Africa Makapansgat 3, 

Sterkfontein 4 and 5, Swartkrans 1, 

Kromdraai and Taung), 3.0-1.4 myr ago, 

Australopithecus africanus, robustus, 

Homo habilis 

All were mosaic environments, with Makapansgat Member 3 and Sterkfontein Member 

4 less open (more bush/woodland) than Swartkrans Member 1 and Sterkfontein Member 

5; this suggests a trend from wetter to drier conditions through time 

 

Table 7.1 Early hominid environments in Africa. Changed after Andrews, 1992. 
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Paranthropus boisei skulls apparently crushed by crocodiles, Taylor, 1996). At a first stage 

they may foraged at the border of the savanna and at the edges of marshes and lakes during 

the day and they may have climbed into the trees during the nights. In later stages, when the 

climate became cooler and drier during the Pliocene, they may have been forced to rely more 

and more on the ability to migrate across the savannas looking for suitable environments. 

 Apparently, Australopithecus and probably Homo habilis was still adapted to some 

extent to a partial arboreal life style. Yet, bipedality as such would not have evolved if the 

environment had stayed the same. The human foot and pelvis are too specialized to have 

arisen without strong selection pressures. The problem with finding `the' ultimate 

explanation of bipedality may be that several advantages may have worked together. 

Originally, bipedality may have been a way of moving from tree to tree for apes that walked 

upright on branches, too, like urang-utans. Subsequently, the advantages of bipedality in a 

more open environment may have become apparent: it allowed a clear overview to scan an 

open environment for both food and predators while traveling in a relatively cool (Wheeler, 

1984), non-exhausting way (Rodman & McHenry, 1980). Gradually, its advantages with 

respect to carrying and throwing may have become apparent and it may have opened a new 

series of possibilities with respect to making signs and gestures. In all likelihood there is a 

big difference between the original functions and the additional advantages of bipedality. 

 Although bonobos have split from chimpanzees only about 3 à 2 million years ago, 

a series of similarities with humans suggest an interesting case of convergent evolution 

which may give clues about human origins. Bonobos walk more often bipedally than 

chimpanzees and their upper-body parts are not so heavy. Their societies are not as male-

centered (De Waal, 1988; Wrangham & Peterson, 1996), or their females have found ways 

to overcome the problem of cooperation among males, and as a result their societies are 

much more egalitarian. Sex is not restricted to a period of estrus and functions as a social 

glue. It is often used in exchange for food and functions thus as a kind of currency in an 

exchange economy. Although bonobos currently live in a forested environment, it is 

postulated by Boaz (1997) that they evolved in an isolated area south of the Zaïre in which 

forests became more mosaic between three and two million years ago. Bipedality enabled 

them to cross open areas between patches of wood and their increased group-size enabled 

them to survive in relatively harsh conditions in which fruits and other food were much 

scarcer than in the habitats of the chimpanzee. Contrary to the views of ecologically minded 

primatologists (Wrangham, 1986; Wrangham & Peterson, 1996), Boaz believes that the 

greater degree of bonobo sociality is a result of natural selection for intragroup cooperation 

under situations of very scarce resources. 

 

 Bonobo groups survived by cooperating in locating and sharing 

environmental resources. Large groups with many cooperating individuals 

would have been at a clear competitive advantage because wide areas 

could be effectively surveyed for resources. Forming affiliation, 

`friendships', and sexual liaisons would have been very important in such a 

cooperative adaptation. It is unlikely that such elaborate social 

mechanisms would have evolved simply in response to environmental 

abundance of food resources. Cooperation thus evolved in the bonobo as a 

consequence of ecological scarcity, not abundance. The scarcity was 

brought on by climatic change (Boaz, 1997: 85). 
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Of course, what Boaz claims about bonobos is an inference based on other inferences (the 

turnover pulse hypothesis; an adapted savanna theory). Yet, the ecological argument is 

strong, particularly when we do not believe in l'évolution créatrice. There have been woods 

during the whole Miocene and both gorillas and chimpanzees are still happy with knuckle-

walking in their mostly wooded environments. There must have been something which 

forced our ancestors to walk upright more and more. Paleoclimatology shows clearly that 

forests became more mosaic during the Pleistocene. This tendency corresponds nicely with 

the evolution of Australopithecines. The evolution of the bonobo corresponds with a period 

of aridity which is documented widely in the fossil record. It is more than reasonable to 

assume that bipedality offered a series of advantages in a more open environment. Vervet 

monkeys, marmots, and many other ground-living species, even hares, do sometimes stand 

upright to scan their environment if there is danger nearby. Kangaroos probably have lived 

in more open environments than deer and have evolved an upright posture in which they 

find themselves allen Dinge einsam gegenüber, as Straus would say. A combination of the 

need for continual alertness in an open environment and the need to scan this environment 

for pockets of food may have been the original selection force initiating the evolution of 

bipedality. Further advantages may subsequently have turned an occasional bipedalism in an 

obligatory bipedalism in which it was more profitable to have efficient feet than another pair 

of hands. 

 If it is true that the Miocene ape Oreopithecus was bipedal this may also throw light 

on the evolution of bipedalism. Oreopithecus, found in Tuscany and Sardinia, is found 

within an assemblage of species characterized by dwarfing, which probably resulted from 

living on an island without predators (Köhler & Moyà-Solà, 1997). It is thought that 

bipedalism in Oreopithecus could have evolved because the lack of predators allowed a 

more vulnerable way of locomotion. If this is true, one wonders whether bipedalism in 

Australipithecines started also in a relatively predator-free environment or whether 

Australopithecines had special ways to overcome their vulnerability, for example weapons 

(Wrangham, 2001). Apparently, bipedalism has not only advantages, but disadvantages as 

well. 

 

7.4 THE APE THAT STARTED TO EAT MORE MEAT 

As we can also learn from Oreopithecus and other bipeds, explanations of bipedality are not 

automatically also explanation of uniquely human properties. The existence of the robust 

australopithecines proves that it is a healthy strategy to separate explanations of bipedality 

and explanations of, for example, the enlarged brain. Clearly, the climatic changes of about 

2.5 million years ago, when for the first time an ice-cap covered the poles and the climate in 

Africa became drier and colder than ever before, coincide with the origin of two new types 

of hominids - Paranthropus and Homo -, of which only one is characterized by an enlarged 

brain.  

 According to Brain (1981) and Foley (1987) the two different evolutionary trends 

among hominids can best be explained as different strategies in coping with the problems 

posed by the dry season. When dry seasons were increasingly characterized by a scarcity of 

plant food, one trend was the evolution of robust australopithecines - I like the name 

Paranthropus to stress that they constitute a specific lineage. With their heavy teeth they 

could live from coarse, hard and dry fruits and from seeds: this is inferred from the heave 

ridge on top of their skulls to which heavy jaw muscles were connected and form their 

patterns of teeth-wear. Another reaction to the problems posed by a dry environment could 

be a shift to more meat consumption. During the dry season many savanna animals tend to 
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congregate around the remaining water resources and the early hominids could have used 

this opportunity. Certainly, the dentition of early Homo habilis is compatible with an 

omnivorous diet of which meat was a part. 

 There has been much 

discussion concerning the question 

whether the first hominids were 

scavengers or hunters (e.g. 

Blumenschine & Cavallo, 1992). 

The presence of toothmarks of 

large carnivores on about 11 to 15 

% of the bones at the hominid sites 

at Olduvai George suggest that at 

least a part of the meat was first 

used by large carnivores: 

toothmarks are sometimes found 

on the more meat-rich parts of the 

bones, while human cut marks 

appear at the non-meat-bearing 

bones (Shipman, cited in Binford, 

1986). 

 Tooby and DeVore (1986: 

221) have criticized the idea that 

early hominids were scavengers on 

the ground that scavenging would be inefficient and dangerous, given the risks of returning 

predators and the risks that the flesh is poisoned by micro-organisms. Observations on 

chimpanzees show, however, that in this species scavenging is at least sometimes practiced 

(Hasegawa, 1983). Clearly, it would be wrong to rely totally on a priori arguments in 

excluding scavenging. Early hominids may have had an advantage over other scavengers, 

because they had tools at their disposal with which they could have opened the thick skin of 

very large animals (Toth, 1986; Foley, 1987: 22). Above that, they may have had the wits to 

understand the habits of a leopard and to use this knowledge to steal its preys from the trees 

in which they were stored (Cavallo, 1990). Finally, unambiguous proof of systematic 

hunting does not show up in the archeological record of Africa (Voormolen, pers. com.).  

 All in all, the most accurate description of the original Homo survival strategy 

could well be characterized as ecological opportunism optimized by tool use. The increase 

in brain size of Homo habilis and particularly of Homo rudolfensis may have been in part a 

consequence of the general higher encephalization quotients of predators (Jerison, 1973) or 

of animals living on variable and unpredictable resources (Eisenberg, 1981) and it may at 

the same time reflect an increase in meat consumption. It would be very naive to suppose, 

however, that hominids relied totally on meat, as apes have difficulty in digesting meat and 

there is even a ceiling to the amount of protein that can be processed by the human liver and 

kidneys (Speth, 1988). There is more reason to assume that in hominids scavenging and 

hunting were male strategies for obtaining rich quality food with which they could `show 

off' and which they could exchange for higher status and other favors (Hawkes, 1991). This 

hypothesis is compatible with the observations of Boesch and Boesch (1989) on 

chimpanzees in Tai-forest, where only male chimpanzees participate in hunting. 

 

Fig. 7-4. Major climatic coolings at 5, 2.5, and 0.9 

myr ago may have caused speciation-events in human 

evolution. Changed and redrawn after Brain (1981), Lambert 

(1989), and Lewin (1993). 
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 According to Hawkes (1991) 

men in hunter-gatherer-societies 

preferentially target resources which are 

more widely shared, also outside their 

nuclear families. Their strategy is less 

directed to a constant provisioning of 

daily food and more to an occasional big 

bonanza that can be widely shared and 

with which they can gain status. When 

hunting is conceived as a risky male 

strategy to obtain high quality food, 

constant gathering of resources by 

women is just the other side of the coin. 

 I therefore do not believe that 

the hunting hypothesis (Tooby & 

DeVore, 1986; Stanford, 1999) and the 

gathering hypothesis (Tanner, 1986) are 

incompatible. Tanner (1986) uses observations by Boesch & Boesch (1984) to show that 

female chimpanzees both use tools more than males and use them in a more complex way. 

To me this only proves that the different and compatible food strategies that Hawkes noted 

by hunter-gatherers and that inspired her to her `showing-off hypothesis' were in principle 

already there at the times of the common HUCHIBO-ancestor. 

 Happily enough, different hypotheses with respect to early human food habits need 

not to be completely speculative. A transition to more meat eating will cause many changes 

which directly or indirectly leave traces in the archeological record (Shipman & Walker, 

1989; chapter 10). Changes in dentition are well known; more recently Aiello & Wheeler 

(1995) have pointed to a possible link between changes in the digestive system and the 

increase in brain size. According to their `expensive tissue hypothesis' the enormous energy 

requirements of growing a large brain could only be obtained by a radical shortening and 

simplification of the digestive system. Thus, the amount of meat consumption may well 

have correlated with brain size, leaving a clear trace in the archeological record. Also, 

changes in the structure of the vertebral column and the rib cage may reflect the size of the 

guts and the belly. In this context a comparison of the stature of Lucy with that of the 

Nariokotome boy is enlightening: Lucy was relatively thick-waisted and potbellied, the 

Nariokotome boy had narrow hips and a long torso (Walker & Shipman, 1996). Both the 

relative brain size and the general figure of the Nariokotome boy (Homo ergaster) would 

thus already point to an increase in meat intake. Yet, brain size would cross a critical 

Rubicon only much later, perhaps correlating with a point during prehistory in which 

hunting became a systematic, highly specialized cultural activity, often directed to one 

species of prey, which did not only offer some extra proteins in hard times, but which had 

become completely indispensable for the supply of food. 

 

7.5 HOMO: A LARGE BRAIN, DEPENDENT CHILDREN, AND FATHERS WHO 

CARE 

By now a series of fundamental differences between Australopithecus and Homo have 

become clear. Australopithecus was probably at least partially arboreal, it was largely a 

vegetarian, and it probably was polygamous. All this is based on the analyses of its feet, its 

teeth, its rib-cage and hips and its degree of dimorphism. In the discussion between 

 

Fig. 7-5. Cladogram representing a splitter's 

view of the genus Homo. From Tattersall & 

Schwartz, 2000. 
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Holloway and Falk on the properties of the australopithecine brain, I tend to believe Falk 

who thinks that the australopithecine brain was ape-like (Falk, 1992). There are good 

reasons to suppose that Homo, at least Homo ergaster (the Nariokotome boy), was different 

and was distinguished by an at least partial carnivorous diet, a complete transition to bipedal 

walking and running, and a different social structure in which cooperation and possibly 

mutual defense of a `focal site' played a major role. 

 This does not sound quite spectacular. Our genus apparently evolved simply 

because its progenitors started to eat more meat in reaction to certain climatological 

changes. But why would a hunting ape evolve a large brain, extraordinary social habits, and 

start creating an enormous array of different cultures? Why would it become a visionary, an 

artist, a scientist? There are many other predators, even group hunters, who are not by far as 

intelligent as humans are. Certainly the hunting/scavenging/gathering model does not 

explain everything. 

 Perhaps we have to look for clues elsewhere. Humans are different from other apes 

in several aspects and each of those could give us a clue. One of them is that we are, apart 

from the gibbon, the only great ape  forming nuclear families. We are apparently the only 

HUCHIBO-ape in which fathers at least sometimes care for their children. We are also the 

only ape that not only builds sleeping nests each night - this is also done by chimpanzees 

and gorillas -, but that lives in more or less permanent homes. Finally, compared to other 

apes, we mature very slowly. Our children are extremely dependent for a relatively long 

period. Could all those properties somehow have something to do with each other? 

 The idea that there is something special about the human maturation process is by 

no means new. The dutch anatomist Bolk claimed already that man, in his bodily 

development, is a primate fetus that has become sexually mature [eine zur Geschlechtsreife 

gelangen Primatenfetus] (Bolk, 1926, cited in Gould, 1977). The swiss biologist Portmann 

claimed that man, given its growth rates, `should' have a gestation period of 21 months 

(Gould, 1977). Apparently, we are born premature. This is further proved by the fact that we 

keep growing at a rate which is characteristic of the fetus for at least a year. 

 But why would we be born too early? The simple answer may be that it is simply 

the best compromise given, on the one hand, our relatively big brains, and, on the other 

hand, the shape of our pelvis, which is adapted to bipedalism. The female pelvis is already 

somewhat broader than the male one as a result of which women cannot run as fast as men 

do. At the same time, even after nine months, human child-birth is a risky, painful event, 

which often caused death to women in the past and which currently still causes much 

consternation. An early birth combined with an extended period of postnatal brain-growth 

seems simply the only solution that evolution could devise to build an extraordinary big 

brain. 
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 Given these considerations, it is not unreasonable to assume that the essence of the 

transition from Australopithecus to Homo had something to do with the increasing 

dependency of the child. The transition to meat-eating enabled brains to grow, but growing 

brains cause birth problems. These may only be solved simply by giving birth `too early', 

which is what was claimed by Portmann. The idea was taken up by Robert Martin in 1981 

(Walker & Shipman, 1996). One of its defender is Steven Stanley in his Children of the Ice 

Age (Stanley, 1996). According to Stanley climatological changes initiated by the closing of 

the isthmus of Panama between about 3.1 and 2.5 million years ago, and resulting in an 

accumulation of a permanent ice-cap at the north pole, forced our ancestors to leave the trees 

and to live on the ground. It was "the need for self-defense while living freely on the ground 

[that] was the primary driving force behind the natural selection that created the large brain 

of Homo (Stanley, 1996: 175)". The evolution of this large brain was achieved by the 

revolutionary new maturation pattern with many behavioral implications which according to 

Stanley arose relatively fast in Homo rudolfensis.  

 

 After birth a monkey or chimpanzee fails to maintain the high rate of fetal 

brain growth that endowed it with such a large head when it entered the 

world. It embarks almost immediately on the second phase of growth - 

what I call phase II - in which its brains expands much more slowly all the 

way to adulthood. Humans differ from lower primates in retaining high 

fetal rate of brain growth - phase I - through the first year of life after birth. 

The result is a one-year-old infant who is endowed with an enormous head 

that houses a brain more than twice as large as that of an adult chimp. Not 

until an age of about one year do humans settle into the sluggish Phase II 

of brain growth... 

 

Fig. 7-6. Patterns of brain growth. In humans and Homo erectus the relatively fast fetal 

growth continues after birth. Based on Stanley (1996: 155) and Walker & Shipman (1996: 

224). 
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 In humans the persistence of the high fetal rate of brain growth beyond 

birth amounts to a retardation of the brain's development. It is not simply 

our brain that matures slowly, however, but our entire body. This condition 

arose because natural selection found no way of singling out the brain for 

delayed maturation. It accomplished the delay by slowing down the overall 

rate of bodily development immediately after birth. The result is that, 

although we grow rapidly in physical size after birth, we remain physically 

helpless while the fetal pattern of brain growth more than doubles our 

brain size by the time of our first birthday. Although our brain then 

switches from the [fast] Phase I to the [slower] Phase II, our slow overall 

rate of maturation lingers on. We continue to lag far behind apes in the 

level of physical development throughout our growing years (154-55). 

 

Stanley then goes on to argue that the evolution of the large brain of Homo by means of a 

slowing of the development amounted to a profound trade-off, "one of the most remarkable 

evolutionary compromises in the history of life". On the negative side were the physical and 

mental deficiencies of immature offspring that, from the earliest days of Homo, constituted a 

great ecological handicap for the parents. "From the beginning extended child rearing has 

robbed parents of time that they could otherwise have spent gathering food, making tools, or 

constructing shelters, and it has restricted mobility and complicated confrontations with 

enemies". On the positive side were the vast benefits of the new brain. In the game of natural 

selection, the positive value of the large brain clearly outweighed the negative side effects of 

infantile immaturity. "Otherwise, quite simply, our brain would never have evolved." 

 

 For the natural selection to create the large brain of Homo, the many 

benefits conferred by the incipient brain not only had to outweigh the 

problems imposed by helpless infants but also those imposed by the high 

rate of metabolism of the large brain itself. Recall that brain tissue requires 

an enormous supply of energy. Fatty meat and bone marrow are rich 

sources of energy, and ... we can imagine that early Homo turned to them 

increasingly as its brain evolved toward larger size. The brain itself would 

have played an important role in the capture of animals that supplied the 

meat and marrow. In other words, the large brain of early Homo must have 

played an important role in stoking its own metabolic furnace (173-74). 

 

 

Stanley then argues that, while Australopithecus probably did not engage in pair-bonding 

(on the basis of its level of sexual dimorphism), complex cooperation in hunting and self-

defense may have required less competition in sexual affairs. 

 

 Human ancestors may have had little reason to engage in pair-bonding 

until members of a troop were cooperating in complex ways. Males could 

have worked more compatibly within hunting parties if, instead of vying 

with each other for females on the home front, each understood that a 

particular mate awaited him on return from a hunting expedition. 

 It is also easy to see how pair-bonding would have benefited Homo in 

rearing physically immature offspring. Natural selection probably favored 
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any male who became part of a nuclear family in order to help train his 

own offspring. These progeny were more likely to survive and reproduce, 

passing on their father's genes, than were offspring that a father left in the 

care of an unaccompanied mother during their lengthy childhood. 

Likewise, natural selection probably favored females who were inclined to 

enter common-law marriages, which favored dependent children with two 

devoted parents (177). 

 

 

In figure 7-6 I have tried to schematize some of the causal relationships illuminated by the 

synthesis of Stanley. There are certainly weak points in his argumentation. For example, I 

doubt that the need for self-defense while living on the ground was the only cause of the 

evolution of the large brain. Paranthropus was also living on the ground and did not evolve 

such a large brain. It seems to me that the initial cause of hominid brain expansion must be 

sought in a relatively complex survival strategy which required a relatively complex social 

system, a relatively detailed memory, a relative long learning period and relative complex 

communication skills. I have already referred to the higher encephalization quotients of 

predators and animals living on variable and unpredictable resources. I can also refer to the 

relatively long learning period of juvenile sea-birds compared to continental birds 

corresponding with the relative difficulty of foraging on open seas. In this context Stanley's 

remark about the large brain of early Homo that must have been stoking its own metabolic 

furnace is to the point. 

 

Fig. 7-7. An attempt to schematize the causal relationships postulated by Steven 

Stanley in his Children of the Ice Age (1996). 
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 His arguments referring to the dependency of the human child also fit in this 

context. Apparently evolution has slowed down the maturation process in order to lengthen 

the learning period. Also, the idea that there has to be some kind of link between the 

dependency of the human child and the structure of the human family is old and was put 

forward already by Pope and Locke in the seventeenth century (Gould, 1977). Paternal 

investment is something which distinguishes us from chimpanzees in which the paternity of 

a child is uncertain. The fact that human testes are much smaller than those of chimpanzees 

also points into the same direction: direct sperm competition in humans is not as strong as in 

chimpanzees. 

 Yet, we do not know when pair-bonding became an important factor in our lineage. 

It probably did not come in one strike. At the time it did become important, however, it may 

have had far-reaching consequences in combination with other factors. At the moment that a 

sexual division of labor arose, sexual selection may have given a new twist to human 

evolution. Apart from pure fertility, new criteria may have become important. Both males 

and females had more reason to choose partners with whom cooperation, perhaps 

communication, was possible, and which to some extent were reliable and exhibited parental 

skills. To assess these qualities in advance is a talent, and perhaps a large part of the brain of 

modern man is devoted to it. To what extent we owe our large brains to sexual selection 

remains unclear, however (Miller, 2000). Something must have changed fundamentally at 

the moment that pair-bonding became necessary as a result of the increasing dependency of 

the human child. 

 This increasing dependency can also be interpreted as an altriciality brought about 

by the transition to a predatory life-style (Walker & Shipman, 1989; 1996). Many predators 

are relatively altricial. A predator has to learn more than a herbivore or a fructivore and it 

needs a longer time to mature, therefore. 

 All this remains rather speculative, however. We still have to find ways to fit this 

story into the paleontological record. Perhaps we first have to study another dimension of 

the ape-human transition to find more empirical clues. In table 7-2 I have listed some of the 

differences between Australopithecus/Paranthropus and Homo which I have discussed 

and/or postulated.  

 

7.6 AUSTRALOPITHECUS, HOMO, HOME BASES, AND FIRE 

As can be seen in table 7-2, one of the changes that may have been brought about by the 

transition from a largely herbivorous diet to a more carnivorous diet, may have been 

necessity of more complex geographical routines. Although apes are territorial and do make 

sleeping nests, they do not have permanent home bases as most humans currently do. As a 

result, many researchers have concluded that the first home bases constituted a crucial phase 

in the process of hominization (Isaac, 1978). 

 Why wouldn't Australopithecus have had home bases? At least one important 

researcher has claimed they had. Lovejoy's paper on `the origin of man' (1981) was written 

in the wake of the finds of Lucy and the `first family' (Australopithecus afarensis) and 

Lovejoy projects the origin of the human family back much further than Stanley, to 

Australopithecus. Lovejoy argues that the unique reproductive system of humans, in which 

females and males form lasting bonds and males provision their own offspring, arose all of a 

sudden, ex nihilo as a reaction to the extreme K-selected reproduction strategy of their 

prehominid ancestors. In chimpanzees females are busy for more than two years with only 

one child. They always have both to carry the child with them and to provide it with food. It 

would be more efficient, according to Lovejoy, when the female could stay home with the 
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children while daddy would look around for food in the dangerous outside world, and would 

be able to carry it homewards in his hands, walking bipedally. The time between two births 

could become smaller and one female could produce more children. Once upon a time, apes 

- Lucy's grandparents, for example - suddenly discovered this more efficient reproductive 

strategy and males started to walk upright and started returning at home with their freed 

arms full of food. Once this strategy was discovered it was so successful (in terms of 

reproductive success) that the upright walking apes seized the world from all other ape 

species. 

 Thus, Lovejoy sees a connection between upright walking on the one hand and 

pair-bonding, home bases and paternal investment on the other hand. However, there are 

several new concepts and data that make Lovejoy's theory implausible. First of all, most 

researchers conclude from the size differences of the Hadar hominids that there was a strong 

sexual dimorphism in Australopithecus, which points to polygamy (males have to be larger 

to defend more females). Second, Lovejoy seems to dream about a kind of paradise in which 

Adam and Eve lived largely solitary. However, the idea that one mutant female would leave 

her group and start a solitary life is improbable given the evidence on predation of leopards 

on australopithecines (Brain, 1981). The idea that her partner could leave her alone and still 

be sure of his paternity is also improbable. As we have seen, there are also enough other 

explanations of bipedality. Most explanations cluster around the savanna-model and this is 

still the most likely explanation. Further, the idea that such an extreme transition in 

reproductive strategy as the one from polygamy to monogamy could arise ex nihilo and not 

in reaction to a major change in food strategy following a major change in the environment 

is very naive. At the moment it seems likely that this change was constituted by an increase 

in meat consumption. Finally, even in modern  

 

humans monogamy is only practiced in some societies and the model of Lovejoy assumes 

that is was already universal around three million years ago.
4
 

 At the moment the model of Lovejoy shows, above all, how we should not try to 

model the transition to a more modern live-style. Much more is needed than a series of 

                                                 
4 However, monogamy is present times is common in stressful (temperate) environments. 

Under savanna conditions scarcity of food may have caused monogamy (pers. comm. Hans 

Roskam). 

 Australopithecus Homo 

Life-style Terrestrial/arboreal Terrestrial 

Food Largely vegetarian Partly carnivorous 

Sexual 

system 

Polygamy without 

paternal investment 

Perhaps increased 

paternal investment 

Geographic 

routines 

Probably still 

sleeping in trees or 

cliffs, no permanent 

home bases 

Increasingly complex as a 

result of tools & food 

exchange, altriciality, 

group defense 

Children Relatively precocial Secondary altricial 

Learning 

period 

Relatively short Increasingly long 

Group size Kin groups Increasingly large 

 

Table 7.2  Some discussed and/or postulated differences between 

Australopithecus/ Paranthropus and Homo. 
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reasons why humans are `better adapted' than their ancestors. Perhaps they were not: who 

claims that it is always better to be smarter? At least Ecclesiastes and Dostoyevsky knew 

better. One cannot claim that something is `better adapted' without knowing to what 

circumstances it is supposed to be adapted. Evolution does not strive `to make things better' 

apart from a climatological/ecological context. 

 To explain things like the origin of male parental investment and the home base in 

humans we have to ask ourselves, first, why a situation could arise in which females could 

become increasingly dependent on male provisioning. This situation could be the above 

mentioned dry season in an increasingly savanna-like Africa. When the home ranges that 

males had to cross in their search for food became very extensive and when there were at 

least some periods during the year in which male provisioning, became an indispensable 

extra food source for females and offspring, a situation could arise in which both parties 

could profit from a meeting area to exchange food (Tooby & DeVore, 1986: 224). Probably 

the food brought in by males was meat. 

 Second, it would be nice if we at least tried to formulate a testable hypothesis. If we 

had reason to believe Lovejoy, it would make sense to start looking for 4 myr old home 

bases. The idea that the Australopithecus-Homo transition, the AH-Erlebnis, was essentially 

a herbivore-carnivore transition, makes Stanley's idea that Adam and Eve belonged to Homo 

rudolfensis much more plausible. But there are also good reasons to drop the `atavistic pair-

bonding hypothesis' - Adam-and-Eve theory-II' - altogether. Some of the same arguments 

against the theory of Lovejoy can be raised also against an the idea of an Adam and Eve 

Homo rudolfensis. Living in groups is much more safe in the context of the savanna's high 

predation levels, for example. It is not clear whether the encephalization of Homo 

rudolfensis had progressed enough to require pair-bonding. Why would we assume that the 

transition from polygamy without specified gene-conscious paternal investment to 

occasional monogamy with caring, responsible fathers happened overnight? It seems to me 

that we are still in the midst of this transition today. 

 For one thing, archaeologists are very critical even about early Homo-home bases. 

The interpretation of some important Olduvai sites, where stones and bones were 

concentrated, as `living floors', `home bases' or `central places' (e.g. Isaac, 1978) has been 

contested by Binford (1981) who claimed that the assemblages could also have been created 

by carnivores and water. Since then it has become clear that hominids did indeed process 

large quantities of meat at some of these places (e.g. Bunn & Kroll, 1986), but that does not 

mean that these were home bases.  

 One of the most important researchers of the sites thinks that early hominids kept 

their stone tools there and processed meat quickly to evade competing predators (the `stone 

cache hypothesis', Potts, 1984; 1987). Other authors have proposed that hominids instead 

defended such places against predators: they call this the `resource-defense model' (Rose & 

Marshall, 1996; fig. 7-7). These authors refer, for example, to the behavior of chimpanzees 

in front of stuffed leopards as shown in the famous experiments of Kortlandt (1980), and 

claim that "early hominids would have responded similarly to the risk of carnivore predation 

by intensifying cooperative behaviors, perhaps using branches or stones as simple defensive 

weapons" (Rose & Marshall, 1996: 314). If the resource-defense model is right it is to be 

expected that the `focal sites' which were defended were lying very strategic, with a 

panoramic view on the surrounding landscape. 
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 It seems to me that the resource-defense 

model is compatible with the find of the 1.7 million 

years old Homo erectus female `1808' who stayed 

alive despite having hypervitaminosis A, probably as 

a result of eating carnivore liver (Shipman & Walker, 

1989; Walker & Shipman, 1996). If sick individuals 

were cared for and kept alive, there probably were 

save places to do so. The same goes for the increased 

length of the period of infant dependency. The 

pattern of dental development of the Nariokotome-

boy shows that he matured at a different speed than 

either chimpanzees or humans (he was a nine-year-

old comparable to a thirteen-year-old human). His 

relatively slow maturation speed compared to 

chimpanzees - and probably also compared to 

australopithecines - can be interpreted as implying a 

relatively long learning period. This would be 

compatible with the idea that the juvenile hominids 

during this period (1.5 myr ago) became increasingly 

dependent and that it required more and more 

cooperation to raise them. 

 Also, it is probably no accident that the first 

signs that fires may have been generated stem from 

around 1.3-1 million years ago from the cave of 

Swartkrans (Brain & Sillen, 1988). Could this not 

imply that this cave was used around this time as a refuge or home-base? At least Brain and 

Sillen themselves, the discoverers of these oldest known hearths, suggest that they 

functioned as a defense against predators, because the bones in them were heated to such 

high temperatures that any meat on them would have been inedible. With the find of these 

hearths, with the find of `1808', together with our knowledge of a beginning of a longer 

maturation phase in Homo ergaster, we now have at least good reasons to suppose that 

something like `home bases' existed at that time. 

 At the same time, it has to be admitted that certainty is hard to get. A recent 

expedition to the Zhoukoudian (reported in Tattersall & Schwartz, 2000) has undermined 

older claims about hearths and home bases at this important chinese `Sinanthropus' or Homo 

erectus site. As a result Tattersall and Schwartz conclude that it is still possible that "the 

initial exodus of humanity from Africa, and more specifically the penetration by hominids of 

harsh northern climes, was accomplished without the aid of fire" (Tattersall & Schwartz, 

2000: 156). The first compelling evidence of fire and cooking comes from a 700,000-year-

old site in Thailand, where a hearth (a circle of fire-cracked basalt cobbles) plus artifacts and 

animal bones was found. 

 On the other hand, during the whole Pleistocene the posterior teeth of Homo 

erectus are gradually becoming smaller (Wolpoff, 1993), which could point to a 

gradual increase of the role of cooking. Certainty with respect to hearths and fires is, of 

course, very hard to get, and, at the same time, Homo erectus is a very different species than 

anything that existed before. This explains why recently a group of theorists could come 

with the bold claim that it was the accidental discovery of cooking that made us who we are. 

They claim that the improvement in nutrition that enabled the brains of protohumans to 

 

 

Fig. 7-8. The resource-defense 

model according Rose & Marshall, 

1996. 
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expand was not just the result of more meat intake, but the result of the new possibilities 

afforded by cooking. As a result of the drier climate around 1.9 myr ago, wood fires would 

not have been unusual. Some australopithecines (Homo habilis in this view has to be seen as 

Australopithecus habilis) may have discovered that there were highly edible foods, such as 

roasted roots, left in the burned areas and that it is even possible to transport or create up the 

required fire yourself. The result would not only have been completely new food sources, 

but also completely new social structures, because cooking required premeditation and 

protection of collected items. Wrangham (2001) speculates that females may have started to 

bind with one male to have their `kitchens' (collected vegetables and fruits) protected. If you 

had a bad hunting or gathering day, it must have been relatively easy to steal some of the 

food that your neighbors had just collected. (As every student of insect behavior knows, 

kleptoparasitism is a very widespread phenomenon in nature.) 

 Whether the first humans were hunters, gatherers or cooks, apparently the amount 

in which their behavior was directed at future goals has increased. Early humans found 

themselves in an increasingly dangerous environment in which food was increasingly hard 

to get and had, at the same time, increasingly dependent children. Something must have 

changed dramatically and it seems to me that Wrangham (2001) is right in claiming that the 

AH-transition as witnessed by anatomical changes must have been more dramatic than all 

later changes together. 

 

 In comparison to the great shifts from our ape past, there has been little 

change for 1.9 million years in features such as body size and degree of 

sexual dimorphism, or shape of the foot or the shoulder, or nature of the 

teeth or the face. This relative conservatism of human morphology 

suggests an equivalent conservatism in selective pressures (Wrangham, 

2001: 143). 

 

Both the hunting and the cooking hypothesis suggest that this change was brought about by a 

transition to a more delayed consumption of food. Indeed, many of the no doubt exaggerated 

claims about the animal-man distinction focus on subjects like planning and premeditation. 

 Given the fact that the great apes build sleeping nests each night, the concept of 

making yourself comfortable at a safe site has a history much longer than the human genus. 

But the new kind of predator ape that arose at the African savannas and woodlands about 

two million years ago, could have profited a lot by more permanent home bases were their 

increasingly dependent children were safe, their foods prepared and shared, and which they 

could defend to large carnivores. The idea that already early Homo had some form of home 

bases should not be dismissed too fast. Instead, it is to be hoped that archaeologists and 

paleontologists continue to look for traces of such places, because we may still simply miss 

some essential pieces to be able to complete the puzzle. 

7.7 DID HOMO ERECTUS INVENT LOVE? 

All this does not point to a nice place under a tree where Homo rudolfensis Adam and Eve 

were playing with Abel while enjoying their daily meal. Even a close reading of the book of 

Genesis reveals that there must have been other people around already, because Cain was 

afraid of them after having killed Abel (Gen. 4:14). Apparently, there was already more than 

the primary family if there was such a family at all. The increased dependency of the human 

child in Homo ergaster/ erectus could well point to a change in the mating system during the 

ape-human transition in which fathers started to care more for their offspring, but the 

resulting system of pair-bonding must have been different from that in many monogamous 
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birds and the gibbon in which pairs remain on their own small territory. In humans, families 

have their `territories', but males remain at the same time mutual dependent and do 

cooperate in a group territory (I do not claim that there are no birds or other animals with 

systems with both family- and group territories). 

 The human `mating system', if such a thing exists (see chapter 8), seems to consist 

of temporary or more stable pair bonds embedded in a tight system of male cooperation. It is 

possible that it did not arise full-blown in one strike, but that there existed a stage with some 

parallels to that of the bonobo, in which males and females exchanged sex for meat. Like the 

bonobo, early Homo may have had a proto-economy, based on the universal currency of sex. 

The human mating system, however, may also have evolved from a more polygamous 

system, in which gradually more dominant males had to cooperate and in which they were 

gradually forced to accept and respect each other's sexual relationships as a result of the 

power of women and in order to evade conflict. 

 A series of authors defend the hypothesis that monogamy did only arise with the 

appearance of archaic Homo sapiens and its relatively big brain (Foley & Lee, 1989; 1991; 

Aiello, 1996, Knight, 1991). Initially, a network of female kin may have helped pregnant 

and nursing Homo ergaster/erectus females with the extra work required by dependent and 

relatively large-brained children (Kohn & Mithen, 1999). 

 It is not unlikely that paternal investment has started as a system of exchanging 

meat-for-sex on a regular basis. In chimpanzees meat is shared also to some degree, in 

contrast to plant food, and males seem to know very well what they are doing when giving 

meat to particular females. Males use the sharing of meat to entice females to have sex; 

females in estrus are more successful at begging for meat from males; and, males are also 

more apt to hunt if a sexually receptive female is present (Haviland, 2000). Paternal 

investment may have started within a polygamous system in which the best hunters were 

motivated to translate their hunting success into mating opportunities. Yet, at the moment 

that females became increasingly dependent on extra proteins from males, and that their 

children became increasingly dependent, it would become increasingly difficult for one male 

to provision his whole harem. At least for some, less popular females, it would become 

advantageous to motivate also the less dominant, less successful males to start collecting 

meat and other food for them. It is not unlikely that the transition to a more egalitarian 

mating system was brought about partly by female strategies (Turke, 1984; Knight, 1991). 

 Kohn & Mithen (1999) suggest that Homo ergaster /erectus /heidelbergensis males 

may have used their skills in producing relatively sophisticated Acheulian handaxes to 

impress and attract females. Although they probably exaggerate the extent to which there 

was a dichotomy between a purely artistic technology and a functional technology, it seems 

not unlikely to me that craftsmanship contributed to social status, and with that, ultimately, 

to reproductive success. It seems unlikely to me, however, that artistic skills were the only 

skills on the basis of which males where selected. In modern humans, artists are sometimes 

those boys that initially are not selected by the girls and that have to go to extreme lengths to 

draw their attention. Also, contrary to the suggestions of Miller (1997, 1999) - and according 

to the above mentioned `dual selection theory of cultural abilities' (5.14) -, art may not only 

attract females, but it may also enhance one's status within the male network. Sexual 

selection may have played an enormous role during human evolution, but the context in 

which humans choose their partners differs enormously from the context in which, for 

example, peahens choose peacocks. 

 The human mating system is deeply affected by the fact that human males are both 

cooperators and competitors. This ambiguity in the relationships between males can already 
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be seen in chimpanzees (De Waal, 1981), but must have augmented further with the relative 

importance of group hunting and groupwise self-defense. When at some time during 

prehistory females became increasingly dependent on occasional extra food provisioning by 

males, but males could obtain such extra resources by cooperation only, dominant males 

could no longer monopolize all females as a matter of course. Young successful hunters 

would otherwise abandon the group and certainly some females would follow them. Also, to 

get as much extra food as possible, females had both to compete increasingly with one 

another and to ensure themselves part of the booty. They could do so by introducing extra 

elements of conditionality and exclusivity to sexual relationships which increased the 

certainty of paternity for males. Of course, this would not lead to a system of pure 

monogamy, but simply to an increase in special bonds between males and females, ignited 

by feelings of love and secured by sentiments of jealousy (based on preadaptations like 

chimpanzee `consortships' as described by Tutin (1975) and Goodall (1986: 453)). At least 

in modern humans this system can explain such characteristics as concealed ovulation, 

continual receptivity and patterns of reciprocity in courtship and sexual selection (Alexander 

& Noonan, 1979; Turke, 1984), although some claim that continual receptivity simply is an 

effect of the higher hormonal levels required for bipedalism (Spuhler, 1979). 

 There are, however, several 

reasons to assume that this typical 

human mating system started in Homo 

erectus. An important indication is that 

the degree of sexual dimorphism 

decreases in early Homo (table 7-3). As 

we have seen, dimorphism usually 

correlates with polygyny, and 

apparently the degree of polygyny 

decreased already in Homo erectus. 

This could be a sign that more 

permanent relationships existed 

between males and females which 

softened male-male competition. 

 Another line of reasoning 

starts from parallels with the mating 

systems of carnivores. Walker & Shipman (1989; 1996; see also Swisher, Curtis & Lewin, 

2000) have always stressed that the Australopithecus-Homo transition is explained as a 

result of a herbivore turning carnivore. The teeth of the Nariokotome boy show a wear 

pattern reminiscent of the teeth of meat- and bone-eating carnivores, such as hyenas (Walker 

& Shipman, 1996). According to Walker & Shipman, the spread of Homo erectus from 

Africa resulted from the need of carnivores of a larger feeding area. If the recent quite 

spectacular dates are correct (not all paleoanthropologists agree), and Homo erectus has 

lived in Java from 2 million years ago up until 27.000 years ago (Swisher, Curtis & Lewin, 

2000), and this spread beyond Africa was indeed prompted by the relatively low population 

densities of predators, then Homo erectus was a predator around that time. Both the 

problems and the temporary salvation of `1808' points to a predator life style with a tight 

social structure around a home-base around 1.7 million years ago. One-and-a-half-million-

years-old stone tools from Koobi Fora exhibit wear patterns caused by cutting meat, wood 

and soft plant tissue (Keeley, L.H. & N. Toth, 1981). Note that this is also consistent with 

the cooking hypothesis, which however also requires a change in mating system. 

Length (m) Average 

individual 

__ __ 

Australopithecus 1.26 1.38 1.13 

Homo 1.71 1.80 1.60 

Weight (kg) 

Australopithecus 31 35 26 

Homo 48 51 43 

Table 7.3 Estimated mean body size 

and weight of Australopithecus versus 

Homo. Calculated from data from 

Swisher, Curtis & Lewin, 2000, who cite 

McHenry, 1994. 
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 All this could point to a transition from an occasional scavenger in early Homo 

(Homo habilis/ rudolfensis) to an obligatory hunter in Homo ergaster and Homo erectus. It 

could also point to a transition of a opportunistic here-and-now consumer to a species 

specialized in delayed consumption and in food preparation. This could mean that Stanley 

was too `optimistic' about Homo rudolfensis. Of course, only more complete evidence about 

early Homo can help to resolve these issues. In essence it have been the more complete 

skeletons, like Lucy and the Nariokotome boy, which have helped paleoanthropology 

beyond pure speculation. While Lucy has proven once and for all that bipedalism and brain 

size did not evolve together, the 1.8 million-year-old Nariokotome boy has demonstrated 

that early Homo ergaster/ erectus was already a tall, relatively modern-looking meat eater 

with an already somewhat longer youth or learning period (Walker & Shipman, 1989; 1996). 

 Although apparently not everyone agrees, the reduced sexual dimorphism at this 

stage points to a different relationship between males and females, perhaps a system of pair-

bonding. As we all know, at least all novelists and song-writers, pair-bonding or `love' in the 

context of a multimale society is a very thorny and complicated affair which requires a lot of 

brain-power. Certainly, it could have been an extra factor promoting the evolution of a large 

brain, although many animals manage without this. Bigger brains, however, cause children 

to be more dependent, and so we come full-circle. 

 

7.8 GRADUALISM AND THE GAP BETWEEN ANIMAL COMMUNICATION 

AND HUMAN LANGUAGE 

Sometimes it may seem although we know almost nothing about our own evolutionary story 

with certainty. There are gorillas, chimpanzees and bonobos, there are us, modern humans, 

and there is a collection of fossils. How we should destile a story on the basis of these three 

components is not at all clear. Yet, if we would immediately stop all attempts to do so we 

would be certain that our curiosity would never be satisfied. And although there is not much 

certain, we at least have an impressive collection of fossils and tools, including two very 

complete skeletons of two very old hominids, Lucy and the Nariokotome boy. The best thing 

we can do is to continue building models and to hope for more finds that either weaken or 

strengthen particular models. 

 So far we have concluded that humans have probably split off from the 

Australopithecines, because they were forced as a result of climatological changes to rely 

more on ecological opportunism, meat-eating, perhaps cooking or other forms of delayed 

consumption, at least in times of scarcity with respect to fruits. This specialism required a 

large brain which was also furnished by it, causing problems at childbirth, subsequently 

solved by a `premature' parturition. The resulting dependent children forced males and 

females increasingly to cooperate to be able to raise them. At what time during prehistory 

the transition to a system with at least some pair-bonding and paternal investment occurred 

is unclear. Probably Lovejoy and perhaps even Stanley are wrong in their attempts to project 

an Adam-and-Eve system back more than two million years. The Nariokotome boy, 

however, shows evidence of regular meat-eating and a lengthened youth period. The 

anatomical changes between Australopithecus and Homo are more fundamental than any 

changes that happened in Homo thereafter. So perhaps we have to believe that all happened 

already then. Perhaps Adam and Eve belonged to Homo ergaster/ erectus. God knows, 

although the book of Genesis contains conflicting stories and does not add any dates. 

 There is also not much certain about the origin of home bases and the controlled 

use of fire, apart from the fact that they originated somewhere between 2 and 0.7 million 

years ago. Some claim that humans left Africa without fire, others that humans were already 
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cooking their meals 1.9 million years ago. Is it really wise, then, to go on and speculate 

about the origin of language? Yes, because speculation may inspire hypotheses which may 

throw new light on phenomena and in the end may even prove to be testable. As is proven 

again and again, in science one never knows what one will be able to know in the future by 

approaches and techniques yet unfathomed. 

 Some have linked language to the home base. The linguist Bickerton has suggested, 

for example, that home bases have functioned as an instigator of language evolution. At 

least one other species with a `home-base', the honey-bee, has developed a reporting system 

with which scouts can reports their observations to the home-front (Bickerton, 1990: 154). 

In a similar way, Homo erectus could have developed a rudimentary language to point other 

group members to potential food sources or dangers. According to Bickerton it was Homo 

erectus that first used a system of `protolanguage', a presyntactical language which allowed a 

rough classification of food-items and in which information about the environment could be 

communicated. According to Bickerton protolanguage enhanced the ecological flexibility of 

Homo erectus and was thus responsible for its spread beyond sub-Saharan Africa. 

 Paleoanthropologists use different clues to assess an early hominid's linguistic 

talents. One clue may be the small enlargement of the cortex called Broca's area which is 

sometimes visible in endocasts of skulls. It is already exhibited in Homo habilis/rudolfensis. 

Broca's area, associated with motor control of speech, is also visible in endocasts of the 

Nariokotome boy, Homo ergaster. In principle, it is possible to infer from this that Homo 

started to speak early on (e.g. Taylor, 1996). Yet, it is not sure whether Broca's area may not 

have had, or even still has, other motor functions. 

 The behavioral and cultural evidence is sometimes seen as standing in complete 

opposition to the brain evidence. Desmond Clarck is reported to have said with respect to 

the stone tools of Homo erectus that if their makers were talking which each other, they 

must have been saying the same things over and over again for a very long time (Potts, 

1996: 140). As a result, many anthropologists and psychologists (Lock, 1999) opt for a 

relatively recent language origin. Walker's research on the Nariokotome-boy shows that its 

vertebral canal was not wide enough to contain a spinal cord like that of humans which 

enables us to control our respiration during speech. The spinal cord of the Nariokotome-boy 

cord was small like that of other animals (Walker & Shipman, 1996). The communication 

system of this hominid, taken into consideration also its brain size, apparently did not 

contain the enormous range of sounds that modern humans are able to produce. 

 That does not mean, however, that erectus was either stupid or mute - a 

Pithecanthropus alalus (speechless ape-man) as postulated by Haeckel. Recently, it has been 

discovered that erectus lived already on Flores Island, Indonesia, across the so-called 

Wallace's Line separating the faunas of Asia and Australia, at about 900.000 - 800.000 years 

ago. That means nothing less that this species was intelligent and socially organized enough 

to construct rafts to cross the seventeen kilometers water separating Sunda from the other 

parts of Indonesia. According to the linguist Fischer the crossing of this strait required 

planning and cooperation. 

 

 This implies use of language allowing conditional syntax: `If we do this, 

then this and this will happen'. It seems appropriate to infer from the 

Flores Island evidence that already nearly a million years ago Homo 

erectus was capable of expressing just such a form of conditional 

proposition in her and his speech (Fischer, 1999: 39). 
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There is also new anatomical evidence that language is not exclusively associated with 

anatomically modern people. The linguist Lieberman has for a very long time contributed to 

a pessimism with respect to the language abilities of Neanderthals on the basis of their 

postulated larynx morphology (Lieberman, 1984, 1991). This pessimism has now been 

relativized by the find of a nearly complete hyoid bone with a Neanderthal in Kebara, Israel. 

This free-floating bone is attached to the larynx and to throat muscles that are important to 

speaking (Johanson & Edgar, 1996). The presence of this bone in the Neanderthal suggests 

that they may have been able to speak. In all, there is much evidence showing that there has 

been going on some language evolution during the more than million years of Homo erectus 

presence. 

 Perhaps we should care not to focus one-sidedly on a human-like physical vocal 

apparatus. The linguist Steven Fischer defines language even as a `medium of information 

exchange' (Fischer, 1999). Language is to some extent a `multiple realizable' talent, because 

it can be fulfilled by many media as shown by the variety of communication systems 

displayed in the animal kingdom (recently one even speaks about communication between 

plants and the predators of their parasites). Obviously, one can work with a narrow and a 

wide definition of language, including only a few or many elements in one's definition, just 

as this is the case with respect to knowledge (chapter 1; tab. 7-4). The human vocal 

apparatus has evolved to transmit fast amounts of information in a very short period of time. 

As part of the language system of a `winner' it does its job so exceedingly well that we are 

seduced to think that it is the only system possible. Yet, if it is true that one can learn some 

bonobos, chimpanzees, dolphins, sea-lions, and even parrots to communicate meaningfully 

using symbols and that, for example, vervet monkeys have different alarm calls for different 

predators (see chapter 1), there is reason to doubt that we are the only animal with language 

- at least with symbols. Now that the secret codes of more and more animal communication 

systems are being cracked, it becomes clear that they often contain referential elements that 

go beyond expressing emotional states only. A series of field observers acquainted with 

chimpanzees believe that the about three dozen different call-types of chimpanzees may 

contain more information about the world than is currently known - information not only 

referring to subjective emotional states (Goodall, 1986; Boehm, 1992). Researchers of the 

State University of Ohio have recently found that chimpanzees can refer via their calls to 

different, specific kinds of food (Bartlett, Boyd & Whiten, 2001). In the wild, they can 

probably at least differentiate between food-calls referring to meat and to vegetarian food 

(Boehm, 1992). Christophe and Hedwige Boesch discovered that a dominant male in the Taï 

National Park was giving directions to subgroups that were out of sight by a combination of 

drumming initiated by pant-hooting. After the alpha male had drummed the group abruptly 

changed direction. 
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 Another consideration is that there is a vast difference between understanding and 

speaking a language, and between categorization of things and relations, and being able to 

transmit such knowledge. My just two-year old son Bram understands many things but is 

still largely unable to speak. He fills the gap with a few gestures which he has picked up (for 

example a gesture which can mean `it has gone away'/ `it is not there'/ `empty'/ etc.), by 

pointing and by expressing his moods. The meaning of such gestures is often very clear in 

combination with these expressions, though understanding is completely context-dependent 

and requires knowledge of his habits, hobby's and personality. The total number of 

meaningful signals he is able to emit is large
5
. This goes no doubt also for chimpanzees, 

which also know each other's psychology, a large number of physical and facial displays, 

and which are also able to learn and understand all kinds of gestures. At this point the series 

of chimpanzee sounds and gestures discovered in the wild is gradually becoming larger. Yet, 

even if chimpanzees would be able to communicate with each other via sounds, gestures and 

other displays, there need not be a one-to-one relationship between knowledge and ability to 

communicate. Chimpanzees certainly know a lot of plant and animal species, but I doubt 

that they have specific signals for each of them. Our familiarity with and intimate knowledge 

of the world is always bigger than our capacity to express it. 

 The psychologist Merlin Donald has attempted to break the dogma that cognition 

and language always evolve together. In his Origins of the Modern Mind (1991) he claims 

that a series of cognitive evolutionary innovations preceded the evolution of language. The 

                                                 
5
 Since I wrote these lines his vocabulary has increased dramatically in just a couple of 

months. 

 

 Insects 

 

Birds 

 

Crows 

/Parrots 

/Mammals 

 

Dolphins/a

pes 

 

Homo 

erectus 

 

Man 

 

Grammar 

 

    x 

 

 ? 

 

 x 

 

Arbitrary symbols 

with meaning 

 

   x 

 

 x 

 

 ? 

 

 x 

 

Signal-object 

reference 

 

   x 

 

 x 

 

 ? 

 

 x 

 

Personal call 

 

   ? 

 

 x 

 

 ? 

 

 x 

 

Expression of 

emotional states 

 

  x 

 

 x 

 

 x 

 

 x 

 

 x 

 

Information exchange 

 

 x 

 

 x 

 

 x 

 

 x 

 

 x 

 

 x 

 

Signals 

 

 x 

 

 x 

 

 x 

 

 x 

 

 x 

 

 x 

 

Table 7-4. Some elements of language competence as they are spread through the animal 

kingdom. Included are results from training programs. For data see Herman, 1984; Parker & 

Gibson, 1990; O'Connor & Peterson, 1994; Vauclair, 1996. 
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`missing link' between the ape's knowledge of its environment and human symbol-mediated 

knowledge is a cognitive style characterized by conscious imitation and conscious controlled 

learning without language. Donald calls it mimetic culture and claims that prelinguistic 

children, illiterate deaf-mutes, and artists other than writers prove that human cognition is 

not based exclusively on language. According to him "without language, the human mind is 

still far superior to that of the ape" (165). Homo erectus was the embodiment of this kind of 

knowledge. The culture of Homo erectus includes tools which could not have been made by 

apes, because they require a level of planning and control far beyond their `episodic' (here-

and-now-bound) culture, but this does not necessarily presuppose language.  

 
 The stone tools of erectus required expert fashioning: archaeologists require 

months of training and practice to become good at creating Acheulian tools. They 

have to learn, and remember exactly how to strike a sharp edge and not break off 

the finished part with the next blow. The appropriate materials have to be 

remembered; to flake or chip a stone, two stones of relatively different hardness 

must be employed, the harder one as the shaping tool. The blows have to be 

modulated as a function of the type of stone; certain stones break in such a way 

that their edge is sharp and elongated, others flake in a different way. Such skill 

would not have been restricted to the use of stone: since there were so many other 

easier, but perishable and breakable, materials available, tools were almost 

certainly made first from materials like bones, teeth, shells, skins, and wood. 

  Toolmaking was probably the first instance of behavior that depended 

entirely upon the existence of self-cued mimetic skill. The reproduction could not 

be dependent on immediate environmental reinforcers or contingencies. Tool 

manufacturing is usually done at a time and place remote from those where the 

tool is finally used. By contrast, apes use as tools objects the find in the 

immediate temporal and spatial vicinity of the task. Tool manufacture, in other 

words, demands an ability to self-cue and reproduce or re-enact the scenario 

leading to the tool's manufacture in the absence of immediately present materials 

or even an immediate need for the tool (179-180). 

 

According to Donald, language could have evolved only on the basis of an already existing 

mimetic culture. Language involves the invention of an arbitrary set of symbols: apes and 

other animals can be taught elements of such a language, but they did not invent it 

themselves. "The invention of symbols, including words must have followed an advance in 

thought skills, and was an integral part of the evolution of model building." Only after 

humans had started inventing systems of symbols there was a selection pressure directed at 

the modification of the vocal apparatus. As always, behavior precedes anatomical 

adaptation. 

 If Donald is right this could explain at the same time the relatively sophisticated 

level of Homo erectus-culture, its conservatism, and the absence of some of the later 

anatomical adaptations for speech in this species. Yet, the evidence seems far from 

conclusive to me. The fact that the brain of Homo erectus became larger over time could 

point to a gradual increase in intelligence; and I do not see why this would not include some 

linguistic skills. As my son Bram proves to me, there is a lot you can tell with only a small 

collection of gestures and words, and Homo erectus gives the impression of having done just 

that. Over time this collection of gestures and words may have become larger, gradually. It 

seems to me that Donald is artificially widening the gap between chimpanzees and humans. 

Detailed studies of chimpanzees (e.g. De Waal, 1981) have pointed to elements of planning 
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and conscious control in chimpanzee behavior. Should the evolution from the probably 

chimpanzee-like mind of the common HUCHIBO-ancestor to the human mind not be 

analyzed as the result of selection pressures improving particular skills that are already 

present in chimpanzees? Despite all these criticisms, however, I still find Donald's idea that 

language and cognition should be separated very important. 

 In this respect the hypotheses 

put forward by the archeologist Steven 

Mithen in The Prehistory of the Mind 

(1996) could be relevant, too, 

although he comes with a different 

approach with which Donald 

disagrees (Donald, 1999). While 

Donald sees the evolving hominid 

mind as an integrative whole that has 

gone through three different stages, 

Mithen tries to explain the different 

cognitive stages during hominid 

evolution as a result of the 

independent development and 

subsequent reintegration of a series of 

cognitive modules. He is a believer in 

the modular version of evolutionary 

psychology of Tooby and Cosmides 

(e.g. 1992) with their `Swiss-army-

knife' metaphor of the mind, but he 

links the `Swiss army knife mentality' 

especially with the early human mind. 

The `big bang of modern human 

culture' would be explained by new 

connections between these 

independently evolved cognitive 

modules (fig. 7-9). In this context he 

speaks about the `cognitive fluidity' of 

the modern mind. 

 Although I find such models 

very appealing, I find it hard to decide between them or to judge about them on the basis of 

our current knowledge. It is always risky to speculate about cognitive stages between the 

apes and man as long as we do not know enough about apes. As I said before, chimpanzee 

researchers still feel that they have not yet cracked the `code' of chimpanzee communication. 

At the same time, a whole range of higher cognitive abilities have been found in 

chimpanzees, both in the wild and in labatories, that strengthen the case for a gradualistic 

approach. For example, in her overview, Goodall (1986) refers to abstraction and 

generalization, symbolic representation, displacement in time and space, concept of self, 

inferring purpose to others, and intentional communication, among other things. She finishes 

her list with recounting the story of Vicky playing with an imaginary doll. It seems to me 

that especially Merlin Donald makes a caricature of the chimpanzee mind when he attributes 

exclusively `episodic culture' to it, but that even Mithen is too focussed on downplaying 

chimpanzee intelligence. 

 

Fig. 7-9.The multiple intelligences of Pan and Homo 

according to Mithen (1996: figs. 4, 10, 15, 16, 17, 26 

combined). The modern human mind is seen as a 

reintegration of the independently working modules 

of early humans. 
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 With respect to the evolution of language, I found a paper by Christopher Boehm 

(1992) very revealing. He discusses the approximately seven long distance vocalizations of 

chimpanzees (pant-hoots, food-calls, whimpers, screams, waa calls, hunting calls, predator 

wraas) and speculates about their proto-linguistic properties. These calls do not require 

additional nonvocal information and are often used in short exchanges in which both parties 

take turns as in human conversation. According to Boehm, the tendency of chimpanzees to 

split and reorganize continually within their often forested group-territory (to form a 

`fission-fusion society'), may explain their vocally-dominated communication system. 

Chimpanzees are very good listeners and without seeing each other they often know exactly 

where `everyone' is. Their calls, while containing a strong genetic component, are improved 

by imitation: infants imitate their mothers (remember, in captivity, the bonobo Kanzi learned 

a series of symbols that researcher's tried to teach her mother). Chimpanzees may have the 

ability to extract so much information from each other's calls that they are highly `pre-

adapted' to decode strings of signals that refer to specific contexts, objects or situations. 

Boehm even finds back rudimentary versions of most of Hockett's `design features' of 

language. 

 All this shows that Donald's diagnosis of chimpanzee culture as completely bound 

to the here-and-now is almost certainly a caricature. I am tempted to postulate that his 

diagnosis of Pithecanthropus alalus is a caricature, too. Homo erectus must have had 

certainly the cognitive skills of a chimpanzee, but as a result of its transition to a more 

delayed consumption, it must have been even better at categorizing, planning, and making 

complex reciprocal altruistic calculations. Donald is probably right in his diagnosis that 

Homo erectus had developed the ability to train oneself and to transcend one's immediate 

situation much further than the chimpanzee as testified by his sophisticated tools. The same 

goes for other skills that may have served as pre-adaptations for the acquisition of language, 

like the urge to classify (Aitchinson, 1997) and to share knowledge. Given the fact that 

chimpanzees and bonobo's can be taught at least a collection of symbols, it is very unlikely 

that Homo erectus did not at least have a rudimentary language with which it could share its 

knowledge with respect to the natural environment and with which it could perhaps even 

discuss social matters. 

 This brings me to a final theory which I find highly relevant within the discussion 

about the origins of language. During the last decade the idea was launched that there are 

perhaps connections between language evolution and both group and brain size. Robin 

Dunbar (1993; 1996) hypothesizes that language was invented at the point that grooming no 

longer sufficed to maintain the increasing number of social contacts resulting from 

increasing group size. Because the complexity of the social network also correlates with 

group size, brain size would have evolved parallel to group size. Dunbar points to a parallel 

in bats, in which some hypersocial species also have larger brains. If Dunbar is right, the 

brain sizes of extinct humans reveal the complexity of their social lifes. Language would 

have evolved as a kind of social glue which holds relatively large network of direct and 

indirect reciprocal altruistic relationships together. Certainly, most language that we use 

helps us to make promises, appointments, etc.. Language plays also an essential role in 

advertising one's qualities and has certainly been one of the focal points of sexual selection. 

Most conversations are not much more than a clean and standoffish way of grooming. The 

fact that sometimes information is exchanged which not only refers to the weather shows 

that our reciprocal altruism is not only about services, but most of all about information. 

Language as a form of grooming and language as a form of information exchange are two 

sides of our specific system of reciprocal altruism. 
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 With that we come to the question of cooperation and groups size. At that point 

evolutionists and, especially, sociobiologists will immediately return to the level of ultimate 

questions. One of the key questions in which sociobiologists are interested is why group 

sizes increased during human evolution. What drove the process toward larger groups with 

more direct and indirect reciprocal altruism? Why was language more and more needed in 

humans in contrast to other apes and other animals? What selection pressures are 

responsible for the evolution of such specialized abilities, which require not only such a 

large brain, but also such an extended learning period? It seems to me that theories like 

those of Donald and Mithen remain at the proximate level and do not address these 

questions. To find theories that try to answer ultimate questions (questions not referring to 

how, but to why) we have to return to sociobiology and evolutionary psychology. 

 Yet, sociobiology and evolutionary psychology do not offer one standard 

explanation of human origins. At the moment there is not really a consensus about the forces 

that `drove' human evolution. In the next chapter, I will try to compare the three theories that 

seem to have the best papers to me and decide which one is right, and to what extent. 


