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INTERVIEW ER: D id your sister try and write for money, too? 

VONNEGUT: No .... I bawled her out one time for not doing more with the talents 

she had. She replied that having talent doesn't carry with it the obligation that 

something has to be done with it. This was startling news to me. I thought people 

were supposed to grab their talents and run as far and as fast as they could. 

INTERVIEWER: What do you think now? 

VONNEGUT Well - what my sister said now seems a peculiarly feminine sort of 

wisdom. I have two daughters who are as talented as she was, and both of them are 

damned if they are going to lose their poise and senses of humour by snatching up 

their ta lents and desperately running as far and as fast as they can. They saw me run 

as far and as fast as I could - and it must have looked like quite a crazy performance 

to them. 

from Self Interview (Vonnegut 1982) 
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Abstract 

This thesis is concerned with primate behaviour and intelligence, and the 

implications these have for the archaeological record. It focuses on why intelligence 

evolved and how intel ligence is reflected in behaviour. 

Two broad and opposing hypotheses exist which explain the evolution of primate 

intell igence. One involves selection of intelligence due to the benefits it confers in 

the ecological domain, the other sees selection due to the benefits conferred in the 

social domain. Neither hypothesis is supported by data from living hominoids. This 

is mainly because of the difficulties in making inferences about intell igence. The 

disparity between observed behaviour in the w ild and the capacity for behaviour, 

reflected in captive, rehabilitating or laboratory situations, highl ights this problem. 

Rather then providing ad hoc explanations for this lack of support, a non-adaptive 

alternative is suggested . 

The problems identified in making inferences about intelligence also have 

implications for understanding extinct species. The archaeology of pre-modern 

hominids has been used to make inferences about their intellect. Neanderthals, 

particularly, have come under scrutiny. It is suggested that the archaeological 

evidence does not, and cannot, provide significant evidence to assume Neanderthal 

intelligence was significantly different to modern humans. 
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Chapter 1: Introduction 

Mertebrates do not live by bra ins alone, and, although large brains may signify 

certain styles of life, the selective advantage associated with an enlarged brain has 

rarely been a major one. It is really anthropocentric ity that leads us to emphasise 

the brain and its evolut ion. 

Uerison 1973:412) 

Introduction 

There is a contradiction in the popular view of the intelligence of our closest living 

re latives, the great apes, and our closest extinct relat ives, the Neanderthals. These 

views are a result of recent developments within the fields of primatology and 

archaeology. They represent a dehumanising of the Neanderthal intellect and, at 

the same time, a humanising of the intellect of great apes. 

Since the early 1960s, primatological field research of apes, and primates in 

general, have been produci ng reports of surprisingly intel ligent behaviour. As a 

result the status of apes today as cognitively complex, human-l ike animals is 

commonly accepted (see Cavielleri and Singer 1993). Ch impanzees particularly 

are considered highly intell igent. This is because of their complex social 

interactions, and their propensity to make tools. They are commonly used as 

models for early homin ids. 

Ironically, Neanderthals have moved down the cognitive hierarchy. Since their 

discovery their cogn itive status has fluctuated (see Trinkaus and Shipman 1994). 

They have at one time been considered essential ly modern (eg. Bordes 1968). 

Many archaeologists and palaeoanthropologists now consider Neanderthals to 
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have been less intelligent than modern humans. The extreme view describes them 

as pre-modern hominids without language or culture (Davidson and Noble 1993). 

G iven that many researchers now regard chimpanzees as cultural animals 

(Wrangham et al. 1994), this is a puzzling state of affairs. 

Aims 

This thesis is an investigation of primate intelligence. It w ill assess current views 

regarding the intelligence of apes and the implications th is has for the homi nid 

archaeological record. In particular it uses as an example of th is, the Neanderthals. 

Two interrelated aims will be tackled from an evolutionary perspective: 

The first aim is to crit ically review the two main hypotheses that explain why 

intell igence evolved. These explanations largely rest on how living primates use 

their intell igence in the wild- particu larly on those activi ties that are perceived to 

requ ire the most intelligence. These are thought to indicate the uses for which 

intelligence was originally selected. 

The second aim is to assess inferences about primate intelligence based on 

behaviour. Is behaviour of wild primates a good reflection of intelligence? This is 

important because inferences from behaviour have been the basis for the 

evolutionary hypotheses. 

The extent to which it is possible to make inferences also has implications for the 

interpretation of the archaeological record of extinct hom in ids. This archaeological 

record is the product of behaviour from which deductions about the intelligence of 

extinct hominids have been made. 
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Primates 

Primates are mammals. They are thought to have evolved from a small arboreal 

species similar to a living tree shrew. It is difficult, however, to be specific about a 

definition and to agree when they f irst appear in the palaeontological record: 70 

mya as plesiadapiforms or 50 mya as adipiforms (see Conroy 1990:90). The order 

is perhaps best characterised by a number of evolutionary trends rather than by 

some strict definition (Richard 1985). 

One of the most significant of these trends is increasing brain size, a process 

known as encephalisation. The entire order can be characterised by this trait and 

within it there are trends towards very large brains - humans are the extreme 

example (see Figure 1 ). 
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Body weight (log scal e) 

Figure 1: The relationship between brain size and body size (from Deacon 1994a) 
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Increasing brain size is only one trend in primate evolution. There are other trends 

or characteristics of primates and together they may be used to describe the order 

(Richard 1985:30; see also Poirier 1993). 

1) Retention of an unspecialised postcranial skeleton 

2) Increased mobility of digits, especially big toe and thumb 

3) Replacement of poi nted claws to flattened nails 

4 ) Shortening of snout and reduction of sense of smel l 

5) Elaboration of visual apparatus including binocular vision 

6) Reduction in the number of teeth. 

Why make a b ig deal about bra in size 

Why primates generally have relatively larger brains than other animals and why 

some primates have larger brains than others, are questions that require explanation 

from evolutionary biologists. These questions have generated more interest than 

those regard ing other aspects of primate morphology. While investigating 

encephalisation in primates is an interesting and worthwhile goal, there is an 

underlying reason why this has been given so much attent ion: it is anthropocentric 

to place such importance on the brain. 

The large human brain and the associated intelligence makes possible complex 

behaviour. It has been extremely important throughout human evolution in meeting 

ecological and subsistence challenges and is the origin of our complex cultural lives. 

For most other animals, including many primates, this has not been the case. 

Humans are the most encephalised of all primates. They have the largest brain 

relati ve to body size (see Passingham 1982). Therefore, another reason why this area 

of study is popular, and another aspect of this anthropocentricity, is that 

understanding encephali sation in primates is a move tow ards understanding human 
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origins. Indeed, primate research more generally has often been motivated by its 

relevance to understanding humans and human origins. 

Another possible reason for the popularity of this area of research is the mystery of 

the brain itself. The study of the brain is one of the few areas of research which 

remains, to a large extent, incomplete. The links between the brain and the mind 

remain particularly elusive (F ischbach 1992; Crick and Koch 1992). The mind, 

which can be described as consciousness and self awareness, has in the past been 

considered uniquely human. Recent research, discussed in Chapter Three, suggests 

that it may be common to other primates. 

The relationship between brains and intelligence 

There is an apparent relat ionship between brain size and intelligence. Indeed most 

studies of primate intelligence explicitly or implicitly assume a positive 

re lat ionship between bigger brains and increased intelligence (Dunbar 1992:469). 

It is relative brain size rather than total brain size which is generally thought to be 

the significant factor (see Passingham 1982). Relative brain size is often expressed 

in terms of encephalisation quotient, EQ, actual brain size divided by the expected 

brain size for an animal of that body weight (see eg. Jerison 1973; Clutton-Brock 

and Harvey 1980). Whi le the results of this measure may " fit well with our feeli ngs 

[about the intelligence of other animals]" (Deacon 1993b:116), it may be 

simplifying the complexity of the brain - intelligence relationship. The problems of 

identifying any such relationship can only become apparent when something is 

known of the brain 's structure. 

The brain is a primate's most complex organ (Fischbach 1992). It is made of 

trillions of cells called neurons linked to each other, and the spinal co lumn, by 

fibres ca lled axons. The brain consists of two hemispheres, roughly bilaterally 

symmetrical, which can be anatomically subdivided into a number of parts (see 
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Passingham 1982; Fischbach 1992). At the base of the brain sits the medulla, pons 

and cerebellum. These are known to control functions such as respiration, 

digestion, circulation and the coordination of movement. In the central part of the 

brain sits the l imbic system which is re lated to emotion and long term memory. 

Most of the brain is made up of cortex, the highly convoluted brain c;.urface. It is 

the neocortex which is thought to be most involved with cognitive functions 

(Passingham 1982). 

Through studies of modern human patients with cerebral injuries and disease and, 

more recently, through non-invasive techniques, such as positron emission 

topography (PET), different areas of the neocortex are known to correspond to, or 

control, different sensory, motor and cognitive functions. The areas involved in 

cognitive functions are ca lled association areas. There is evidence to suggest that 

the size and differentiation of these areas, and their correspond ing cognitive 

functions, are related to the overall size of the brain rather than its size relative to 

body size. 

Big primate brains are not just big versions of smaller ones. The size of the primate 

brain correlates with the relative size of the different parts (Passingham 1982). So 

although humans have a large brain not predicted by body size (Figure 1) the 

relative sizes of its parts are what would be expected for a primate brain of that 

size. Figure 2 shows the relationship between brain size and the size of one key 

component: the neocortex. 
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Figure 2: The relationship between brain size and neocortex size (from 

Passingham 1982). 

Neuron density within the brain is also predictable, not only in primates but in all 

mammals. Cell density decreases as the brain increases in size. This is significant 

because the less densely neurons are packed the greater number of 

interconnections that can be made between them (Passingham 1982:88). Total 

brain size may therefore relate to organisation, in that greater connect ivity may 

result in greater separation or differentiation of function. 

Greenfield (1991) has argued that the region that roughly corresponds to the 

association area known as Broca's area, is crucia l in the development of speech 

and in the capacity for object manipulation. For humans, at about two years of age, 
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this area may differentiate "creating two separate networks with more anterior parts 

of the prefrontal cortex" (1991 :550). These correspond to language and object 

combination which cont inue to develop with greater autonomy. She argues that 

the differentiation of Broca's area has been made possi ble by an increase in brain 

size and might explain why this differentiation seems not to occur in the 

homologous regions in monkeys. 

The Broca's area homologue in the macaque resembles the one 

inferred to exist in the very young ch ild, in that it activates both 

hand and mouth. The evolution of a larger brain with more 

connectivity may well have brought with it the separation of manual 

and oral contro l theorised for Broca's area in adult humans. 

(Greenfield 1991 :547) 

While research continues on the brain and its function, the nature of intelligence 

itself remains elusive. Throughout the li terature the terms intell igence, cognitive 

complexity and intel lect are used interchangeably. Often they are used with li tt le 

or no explanation. For humans, intelligence is considered "the ability to learn" or 

.. the faculty of understanding". It is considered a measurable quantity and in this 

sense it is given some unity. This perception ignores the complexity of intelligence 

and our incomplete understanding of its nature. For example, memory, logic, the 

abil ity to manipulate objects or to identify patterns are aspects of intell igence that 

might be used for different tasks. The degree to which these aspects of intelligence 

are related or are independent is not clear. Yet intelligence is still often considered 

a generalised trait that humans have to di ffering degrees. 

Intell igence of non-human animals poses a more difficu lt problem. It is difficult to 

know what animal s may know (and indeed whether they might be aware of 

knowing). Defining processes of knowing, and intell igence in general, in animals 

is a hard task. 

O ne useful definit ion of an imal intelligence links cognit ion with knowledge: 



To be able to think without knowing about the world seems 
unlikely at best. "Knowing" is a part of cognition, although 
cognition might entail more than just knowing. Cognition is 
generally assumed to include the process which relates units of 
knowledge and manipulates them so as to produce new options for 
behaviour. 

(Rumbaugh 1986:31) 
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The degree to which knowledge can be stored and manipulated is a reflection of 

intelligence. Th is is useful as long as choosing new options is not necessari ly 

v iewed as a conscious human-like decision making process. The defin ition might, 

to some extent, distinguish instinctive behaviour from intelligent behaviour. 

Instinct ive behaviour is genetically determined and, in this sense, is a phenotypic 

manifestation. Instinctive behaviour requires no decision. When a situation may 

lead to a number of possible behaviours the choice between them might be 

governed by intell igence. 

Evolution 

It is generally assumed that intelligence evolved via natural selection. This is 

consistent with the popular view of how evolution works. This view sees change 

as the result of selection of individuals, or the genes that determine their behaviour 

and form (Dawkins 1976, 1982). Selection occurs because variation between 

individuals leaves some individuals better adapted than others in that they are able 

to produce more offspring. Th is is generally considered a slow and gradual 

process. 

Most evolutionary changes seem to occur by the gradual 
accumulation of minor mutations (analogous to the t ighten ing of a 
screw) accompanied by slow trans1t1ons in the physical 
characteristics of the individuals in the populations. 

(Ayala 1978:50) 
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This view of evolution which sees natural selection, slowly and gradually acting 

upon genetic mutations, as the most important, or only, way in which evolut ion 

happens describes the Neo-Darwinian model (Groves 1991 :30). It is consistent 

with Darwin 's original perception which described "in finitely many fine gradations 

between past and present species" (Darwin 1872:356). 

It can be useful to work from this gradual adaptationist perspective because it is 

good at producing explanations for observed biological and socia l diversity (see 

Rowell 1979; Gou ld 1978). Despite this obvious attract ion, the Neo-Darwinian 

perspective, and more extreme but popular attempts at reductionism (eg. Dawkins 

1976, 1982), the complexi ty of the evol utionary process has become apparent to 

many theori sts (eg. Eldredge and Gould 1972; Stanley 1979; Stebbins and Ayala 

1981 ; Gould 1982; Eldredge 1985; Wesson 1991). 

Alternatives to adaptation and selection 

Gould and Lewontin (1979), in an influentia l paper, identified what is perhaps the 

major w eakness of the adaptationist paradigm: it often fai Is to take into account the 

whole organi sm. There is a tendency to atomise organisms and to find adaptive 

explanations for each individual tra it or part. Gould and Lewont in called this the 

"Panglossian Parad igm" in an attempt to attack current evol utionary practise via 

Voltaire's rid iculing of Dr Pangloss: 

"Things cannot be other than they are ... Everyth ing is made for the 
best purpose. Our noses were made to carry spectacles, so we have 
spectacles. Legs were clearly intended for breaches, and we wear 
them ." Yet evoluti onary b iologists in their tendency to focus on 
immediate adaptation to local cond itions, do tend to ignore 
architectura l constraints and perform j ust such an inversion of 

explanation. 
(Gould and Lewontin 1979:583) 
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Gould and Lewontin offered a number of non-adaptive alternatives that might 

explain evolutionary change. Chief amongst these are (1) the process of genetic 

drift which describes the random change of gene frequencies within a population 

and (2) evolution of part of an organism as "correlated consequence of se lection 

directed elsewhere" (Gould and Lewontin 1978:591). Non-adaptive change may 

occur in two ways: with the change being util ised or having some advantage or 

with the change having no use. 

The evolution of primate intelligence 

Despite developments in theory, explanations for the evolution of primate 

intelligence are generally constructed in terms of natural selection. They are based 

on the uses of intelligence in present environments which are thought to indicate 

possible reasons for why large brains were selected. There are two different 

hypotheses, one which sees the benefits of intell igence in the ecological domain 

or in foraging, and the other emphasises the importance in the social domain. 

These hypotheses are outlined in Chapter Two and are tested by focussing on 

living hominoids. 

Testing the hypotheses using hominoid data necessi tates investigat ing how 

hominoid intelligence is used in the wild. It involves recognising cogni ti ve 

correlates or the manifestations of intelligence. These are behaviours or the rP.sults 

of behaviour (artefacts) that require intelligence and are thought to suggest possible 

behaviours for which intelligence was selected. 



12 

Hominoids 

Hominoids inhabit parts of Africa and Asia. Traditionally they have been classified 

into three families: Hominidae, humans, Pongidae, great apes, and Hylobatidae, 

the lesser apes (see Appendix). This classification is losing popularity given the 

phyletic relationships which are now recognised (Figure 3). 

I 
I 

-

Human 
Pygmy 
chimpanzee 
Common 
chimpanzee 

- Gorilla 

Orang-utan 

Gibbons 

Old World 
monkeys 

Figure 3: The phyletic relationship between living hominoids based on DNA-DNA 

hybridisation (from Sibley 1994) 

African apes are represented by chimpanzees (Pan troglodytes), bonobos (Pan 

paniscus) and gorillas (Gorilla gorilla). Chimpanzees are found in the forests of 

west and central Africa they live in a variety of habitats from tropical forest to 

savanna woodland. They live in large fission fusion groups of about 60 
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individuals. The term fission fusion refers to their behaviour of splitting up into 

smaller foraging parties. Their diet is perhaps the most eclectic of non human 

homi noids (Harding 1981; Teleki 1981; Nishida and Hiraiwa-Hasegawa 1987). It 

consists largely of fruits and leaves but may also include insects and smal l 

mammals. The latter may be acqui red by hunting. They also have a propensity for 

tool use in extracting and processing food. 

Bonobos are very closely related to the chimpanzees. They are also known as 

pygmy chimpanzees. They are slenderly built however their size falls within the 

range of common chimps. They are more restricted in their distribution to Cental 

Africa and inhabit on ly forested regions. The bonobo d iet and social organisation 

are similar to chimpanzees ' (Nishida and Hiraiwa-Hasegawa 1987). 

Gorillas, the largest hominoid species, are sexually dimorphic. Males can be more 

than twice as large as females (Fleagle 1988). They too are restricted to western 

and central Africa. Their diet, foraging behaviour and related social structure is 

quite different to Pan. Gori llas eat mostly leaves which they forage as a group. The 

group, averaging 7 individuals, generally consists of a silverback (an adult male), a 

number of blackbacks (sub-adult males), and adult females and their offspring 

(S tewart and Harcourt 1987). 

The Asian hominoids are in many respects different from their African cousins. 

They are more arboreal, almost completely in the case of gibbons, and less social 

than either Gorilla or Pan. Orang-utans are restricted to the islands of Borneo and 

Sumatra . They are large and like gorillas exhibit extreme sexual dimorphism. 

O rang-utans live predominantly solitary lives, mother and immature offspring 

describe the largest group size. They inhabit mangrove and upland forests. They 

subsist on frugivorous diet similar to chimpanzees (Galdi kas and Teleki 1981; 

Rodman 1980) 

Gibbons, the smallest apes, are the most diverse group of all. They enjoy a wide 

distribution in South East Asia, and parts of southern China and the subcontinent. 
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As many as eleven species have been recognised (G roves 1993). However some 

authors recognise only five (Creel and Prueschoft 1984). The latter system is 

followed for the purposes of this study (see Table 1) as behavioural and ecological 

differences between many species offer no comparative value. Indeed al l species 

of gibbon share similar social and ecological behaviour. All are monogamous and 

live in small family groups within a territory which they defend from other groups 

(Leighton 1987; but see Haimoff et al. 1986). Excluding the siamang, which eats 

more leaves than other species, all are primari ly frugivorous (Chivers 1984). 

Neanderthals 

Neanderthals are an extinct group of hominoid. They are generally considered pre

modern hominids, a subspecies or closely related species to modern humans. They 

inhabited Europe and west Asia between 120 000 and 35 000 years ago before 

their rep lacement by, or transition to, modern humans (see Stringer and Gamble 

1993; Trinkaus and Shipman 1994). 

Despite the Neanderthals' morphological similarity to modern humans it has been 

argued that they were incapable of symbolic behaviour and therefore of language 

and culture (Davidson and Noble 1989,1991 , 1993). In this sense thei r intelligence 

is thought to have had more in common with living apes than living humans. 

It is difficult to draw inferences about the intelligence of living species from their 

behaviour. It is even more difficult to do thi s for extinct species. Behaviour must 

itself be inferred from morphology or, for some hominid species, the traces they 

leave behind in the archaeological record. In the case of Neanderthals, both 

morphology and archaeology has been used to draw inferences. 
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In Chapter Four the arguments for and against the Neanderthals having had 

modern human-like intelligence will be outlined. The arguments rest primari ly on 

the archaeological record. However they rely on initial assumptions and the 

inability of the archaeological evidence to refute them. Placing the Neanderthals, 

and thei r transit ion to, or replacement by, modern humans in a primate 

perspective sheds light on what the in it ial assumption should be. 
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Chapter 2: The evolution of intelligence 
Explanations for the hominoid intellect 

Foragmg patterns interact w1th morphology and social systems in a complex web of 

cause and effect, and their complexity may frustrate attempts to understand functional 

relations among the various elements of feeding ecology and social ity. 

(Rodman 1980: 134) 

Introduction 

The brain is an expensive organ (Aiello and Wheeler 1995). In humans it uses 

about 20% of total energy but makes up only 2% of body weight. It is generally 

assumed that this high investment of energy must be compensated by some 

benefit, that bigger brains must have an adaptive advantage (eg. Milton 1981 :542; 

Gibson 1986:93; Dunbar 1992:469). Explanations for the trend towards big brains 

in primates, encephalisation, are therefore constructed in terms of the perceived 

advantages intelligence might confer. They generally derive from primatological 

field studies. Knowledge of how living primates make use of their intel ligence is 

used as an ind icator of what large brains were originally se lected for. 

In this chapter I will outline some of the hypotheses proposed to explain 

encephalisation. They may be placed broadly in two categories: one ecological 

and one social. While the ecological and social realms of primate life cannot be 

easily separated it seems that the proponents of the rival hypotheses think they can 

- or at least argue that one has acted as the primary impetus. That is, they argue 
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that selection of larger brains occurred primarily because of the advantages they 

conferred in either the ecological or social domain. 

I will argue that these are not useful perspectives. They have led to the formulation 

of far reaching explanations for the entire order which cannot be sustatned . By 

considering the ecological and social behaviour of hominoids I will i llustrate some 

of the problems with the individual hypotheses and suggest that researchers should 

be open to a more complex view of the evolutionary process. 

Ecological Explanations 

Ecological explanations for encephalisation emphasise the intel l igence primates 

require to get food. Together, these explanations might describe a Dietary 

Hypothesis which has been articulated most persuasively by Milton 

(1981, 1988, 1993; see also Gibson 1986; Clutton-Brock and Harvey 1980; M cNab 

and Eisenberg 1989). She casts the evolution of primates in dietary terms and sees 

intell igence as having been the main solution for solving dietary problems. 

frugivory and home range size 

Milton 's theory derives from primatological field work in South America during the 

seventies (Mil ton 1981; see also Radetsky 1995). Her aim was to study the ecology 

of howler monkeys (Aiouatta palliata). However during this time she was struck by 

the d ifferences in foragi ng strategy of spider monkeys (A teles geoffroy i ), a 

sympatric species of similar size. 

Howlers fo rage in large groups throughout their range. Thei r diet is mostly leaves. 

Spider monkeys on the other hand have a high quality diet of mostly fruits. High 
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qual ity refers to a high proportion of accessible calories. Like howlers, spider 

monkeys have large groups but they split up into smaller groups to forage and 

sometimes forage alone. Spider monkeys also forage within a larger range and 

seem to know where to find their preferred food. Howlers are more reliant on the 

group. 

Finding fruit trees and flowers within their range and memorising times at which 

these are available is clearly more cogn itively taxing than roaming around in large 

groups eating a more widely distributed resource. Large groups are more I ikely to 

come into contact with preferred foods and have the advantage of conta ining more 

experienced group members on which to rely. Clearly spider monkeys have a 

more complex foraging strategy than howlers. They also have larger brains. By 

using their brains to occupy a different niche within the forest, spider monkeys are 

able to exist in the same region with little competition from howlers. Milton 

therefore hypothesised that: 

the extreme diversity of plant foods in tropical forests and the 
manner in which they are distributed in space and time have been a 
major selective force in the development of advanced cerebral 
complexity. 

(Milton 198 1 :535) 

The hypothesis predicts primates that are more frugivorous and have a larger home 

range will have a larger brain -are smarter- than those that eat more leaves and 

live within a smaller area. And indeed this generally seems to be the case (Ciutton

Brock and Harvey 1980; but see Dunbar 1992). 

Extractive foraging hypothesis 

Another ecological explanation for encephalisation proposed by Gibson (1986) is 

the extractive foraging hypothesis. It is derived from a recogni tion of a broader 

trend of increasing complexi ty in animal feeding strategies. Gibson states that: 



primates, particularly Anthropoidea, exhibit expanded visual and 
tactile capacities and increased fine motor control over digi ts and 
facial musculature. In addi tion, even very simple primate feedi ng 
strategies, such as leaf eating, manifest both simultaneously and 
sequentially coord inated movements of both hand, lips, tongue and 
teeth. 

(Gibson 1986:96) 
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This trend towards greater complexity has "culminated" in a particular type of 

feeding strategy which she calls "omnivorous extractive foraging" (1986:96). 

Extractive fo ragers feed on foods that must be removed from a matrix in which 

they are embedded. Nuts, shellfish, snails, eggs, bone marrow are examples. 

Hunting in the sense of extracting prey from the wider environment might also be 

considered extractive foraging. Extractive foods tend to be of high quality, high in 

readily accessible energy and protei n, and available all year round. This gives 

extrad ive foragers a selective advantage over other species in seasonally lean 

environments. It might also enable them to live in environments otherwise 

uninhabitable. 

Capuchin monkeys (Cebus apel/a) in South American mangrove swamps offer a 

good example. They feed on oysters by using shell s as tools to get access to the 

meat. Four primate taxa have been observed in a particular region of mangrove, 

but capuchin monkeys are the only permanent resident and are the only ones to 

exploit oysters. Fernandes, the reporting primatologist, stated: 

the behavioural adaptability of these capuchins, which enables them 
to exploit alternative resources in habitats l ike mangrove swamps 
where typical primate food such as fru it are relatively scarce, is 
undoubtedly a key factor in the ecological success of the species. 

(Fernandes 1991 :530) 

The hypothesis is supported by a correlation between relative brain size and 

degree of extractive foraging. Omnivorous extractive foragers such as 

Daubentonia, Cebus, Cercopithecus, Talapoin, Papio and Homo have the largest 

relative brain sizes. Primates with moderately sized brains such as Papio, Macaca, 
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Ateles, Lagothrix, Pongo and Saimiri engage in extractive foraging that requires 

less complex sensorimotor ski lls. Primates with relatively small brains do not 

engage in extractive foraging. 

Constraints on brain size and the circularity of the argument 

The dietary hypothesis is an attractive one. It is a common sense view and is perhaps 

entrenched in an understanding of evolution dominated by selection of the 

individual. It is easy to understand why a better fed individual would more likely live 

longer, attract mates and more efficiently care for offspring - all of which add up to 

greater reproductive, and therefore evolutionary, success. The hypothesis may, 

however, be simplifying complex and varied evolutionary processes. Aiello and 

Wheeler (1995) have recently suggested that the relationship between brain size and 

diet is first a relationship between brain size and gut size. 

In the past, metabolic rate has been considered a constraint on brain size (eg. Martin 

1981 ). McNab and Eisenberg (1989) have demonstrated that this is not the case and 

metabolic rate is related to body size. Body size is the primary constraint on brain 

size and variation in metabolic rate can not explain variation in brain size. Aiello 

and Wheeler (1995; see also Armstrong 1983) argue that departure from expected 

brain size can be explained in terms of a play off between energy requirements of 

the brain and the gut the two most metabolically expensive organs. If brain size 

increases, gut size must be reduced. Reduction in gut size would require an increase 

in dietary quality, to foods that do not require a lengthy digestive period. A high 

quality diet is therefore necessary for a large brain. It does not, however, follow that 

this large brain must be the result of dietary change or directly related to changes in 

diet and foraging strategy. A large brain may have some selective advantage 

unrelated to food acquisition and this advantage may indirectly necessitate a high 

quality diet. In this sense Milton's hypothesis can be seen more as a description of 

the evolutionary process than as an explanation for it. The current advantages 
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intelligence confers, such as the ability to acquire food, can only indirectly suggest 

what intel l igence was originally selected for. Because a high quality diet is in fact 

necessary for a big brain, foraging strategy should be viewed as potential ly 

mislead ing behaviour in this respect. 

Social intellect hypothesis 

Natura l selection favours individuals who can best survive and reproduce. W hi le 

being well fed, and keeping well fed in seasonally lean or new environments, is 

important for these two endeavours, there are other factors equally important -

perhaps more so. 

The social intellect hypothesis, or Mach iavell ian Intelligence Hypothesis (see 

Byrne and Whiten 1988), recognises the selective advantages of being able to 

have, maintain and manipu late relationships. It offers an alternative to ecological 

explanations and derives from the relative pauci ty of object man ipu lation and tool 

use when compared with uthe many instances in which primates apparently use 

each other as usocial tools" to achieve a particu lar result" (Cheney and Seyfarth 

1990:298). Humphrey, one of the original proponents of this theory, has described 

his moment of real isat ion while studying captive primates: 

So I looked, and seeing this barren environment thought of the 
stultifying effect it must have on the monkeys intell ect. Then one day I 
looked again and saw a half weened infant pestering its mother, two 
adolescents engaged in a mock batt le, an old male grooming a female 
whilst another female tried to sid le up to him, and I suddenly saw the 
scene with new eyes: forget about the presence of objects, these 
monkeys had each other to manipulate and to explore. 

(Humphrey 1976: 18) 

In order to succeed socially an animal must be able to predict the behaviour of 

their conspeci fics. An animal able to compare relationships and predict responses 
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based on these will be more successful than one that must memorise all the 

interactions it observes. The ability to attribute motivation and intent, to deceive 

and to form alliances, has obvious reproductive and survival advantages. 

One of the main problems with the hypothesis has been the lack of any empirical 

evidence that might be used to support it (Cheney and Seyfarth 1990:263; Dunbar 

1992:470). Social knowledge is difficult to quantify and the social hypothesis has 

been largely supported by anecdotal evidence from which inferences about social 

intel lect and its role in evolution are made. These attempts have often been 

criticised by accusing researchers of anthropomorphising. A recent attempt to 

overcome this problem has been made by Dunbar (1992, 1994; see also Aiello and 

Dunbar 1995) using group size as a measure of social intellect. 

Dunbar's group size- brain size correlation 

In themselves larger groups may have advantages in terms of predator evasion and 

foraging success. They may also reflect the ability to keep track of a large number 

of relationships and in this sense be a measure of an individual 's social intellect. 

Dunbar has suggested that social intellect and group size by implicat ion is related 

to brain size: 

the number of neocortical neurons limits the organism's information 
processing capacity and that this then limi ts the number of 
re lationships that an individual can monitor simultaneously. When a 
group size exceeds its limit, it becomes unstable and begins to 
fragment. This then places an upper limi t on the size of the groups 
which any given species can maintain as cohesive social units 

through time. 
(Dunbar 1992:469) 

By analysing data from representative species of 38 genera, Dunbar demonstrated a 

positive correlation between group size, N, and neocortex ratio, CR. the ratio of 

neocortex to the rest of the brain. The relationship is expressed as 
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log N = .093 + 3.389 log CR 

More recently Dunbar (1 995) has tested this relationship by calculat ing group sizes 

of species not included in the original study because brain size and neocortex size 

were (and remain) unknown. Neocortex ratio is directly related to brain size via 

another log function (Aiel lo and Dunbar 1 995), and so can be predicted by cranial 

capacity. Dunbar claims that the results of the test support his hypothesis. 

A number of baboon species were included in this study. Baboons have complex 

fission fusion social organisation (Dunbar 1 995; see also Stammbach 1987) and 

Dunbar uses the results to indicate which level of organisation is important or 

maintainable in terms of the limits of social intellect. Dunbar also suggests that in 

light of this successful test the group size of extinct primates might be estimated and 

therefore aspects of their behaviour inferred. 

While a case may be made against the hypothesis on the basis of the accuracy of 

the predictions, the statistics that Dunbar himself presents, and on the predictions of 

group sizes for hominoids (see below), there is a more fundamental way that the 

hypothesis may be undermined. It relies on the assumption of there being some 

commonality in the nature of primate relationships and that an increased social 

intellect results in the abi lity to maintain larger groups. This is certainly not the case 

in the b igger picture of animal sociality where many groups maintain large group 

sizes. 

It is generally accepted that ecological factors are highly significant in determining 

social organisation. Group size and structure are perhaps most influenced by the 

distribution of food resources in t ime and space (Fleagle 1988:60; see also 

Wrangham 1987). More generally, social organisation, including group size, is 

also influenced by the nature of predators and the degree of defensibility of 

resources. From the individual's point of view selective advantages of groups are in 

access to food, protection from predators, access to mates and assistance to caring 
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for offspring (F leagle 1988). It seems li kely that solutions to these problems may 

not necessi tate the same social knowledge within the group. 

From this ecological perspective Milton has argued that group size or sociality is 

"another type of dietary tool" that contributes to dietary sufficiency (Mi I ton 

1995:215). While th is may be true, it does not recognise that the selective advantage 

of sociality may not, or may not primarily, relate to meeting dietary requirements. 

Survival and reproductive success may depend on defence and evasion of predators 

where sociality has obvious advantages. Indeed Milton's objection may be turned on 

its head when chimpanzee hunting is considered. 

That chimps regularly hunt and consume meat is testament to the nutritional 

importance of this behaviour. During months of food shortage at Gombe chimps do 

most hunting. This is compelling evidence for nutritional importance (Stanford 

1995). However, there is also good evidence for the social role of hunting, and it 

may in fact be the primary motivat ion (Stanford 1995, Teleki 1973). 

Stanford notes that hunting is "not only a way to nutrients like fat and protein, but a 

means to make political bonds and to gain access to sexual ly receptive females" 

(Stanford 1995: 256). Meat may be begged by females but only given to them after 

the male copulates with her. A lso the likelihood of there being a hunt increases with 

the presence of oestrus females. Chimps have also been observed distributing meat 

to al l ies and w ithholding it from ri vals. In this situation hunting and sharing the prey 

becomes a pol itical tool. Rather than social groups being ecological tools, hunting 

may be a case of an ecological strategy used as a social tool. 
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Explanatory power 

One of the characteristics of both the dietary and social hypotheses is the claim of 

each to explanatory power. They are offered to explain the primary impetus for 

encephalisation over the entire primate order and beyond. G iven that the most 

significant increases in brain size have occurred in the hominid line it is not 

surprising they have been applied to this branch of the primate tree. Milton, for 

example, cla ims that: 

the striking expansion of brain size in our genus indicates that we 
became so successful because selection amplified a tendency inherent 
in the primate order since its inception: that of using brain power, or 
behaviour, to solve dietary problems. 

(Milton 1993:75) 

Milton's view is anthropocentric. The shearing teeth of monkeys, the postural and 

locomotor behaviour of gibbons and spider monkeys and the gut and related 

digestive processes of colobines are just a few examples of morphological 

adaptations to diet unrelated to intelligence (see Fleagle 1988). Milton implies that 

fuelling the evolution of large brained hominids were the benefits conferred by 

hunting, scavenging and related tool use. Even language, an attribute used by many 

anthropologists to characterise modern humans, may also be explained in terms of 

the dietary hypothesis because of its advantages in foraging tasks. Milton argues 

that language may primarily be re lated to food acquisition - only later being 

"elaborated to smooth the course of social interactions" (Milton 1993:76). 

The use of the dietary hypothesis has been explicit in many descriptions or 

explanations of hominid evolution and is perhaps the traditional view of the 

evolut ion of human intelligence. This has been recently expressed by Schick and 

Toth: 

Natural selection favoured those bipedal primates that were 
competent in gaining access to animal food resources, either through 
predation or competitive scavenging - strong in predicting, stalking, 



pursuing, and even cooperat ing among themselves and able to 
deflesh and dismember a carcass quickly and efficiently with their 
tools - this would have effectively added an intelligent predator
scavenger adaptation on top of the already intel l igent primate 
substrate 

(Schick and l oth 1993:182) 
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The social intellect hypothesis has also been used to explain hominid evolution 

and the emergence of humans (see eg. Humphrey 1978; Alexander 1989). Dunbar 

has recent ly applied his theory on group size to hominid evolution and the 

language debate (Aiello and Dunbar 1993). It proposes selection for larger groups 

(and by implication social intellect) as the impetus for the emergence of language. 

Large groups are mainta ined by maintaining individual relat ionships. The 

mechanism of doing this by most l iving primates, and one would assume extinct 

ones, is social grooming. The theory goes that as groups get larger, and therefore 

brains bigger, there was not enough time in the day for this activi ty. Language may 

have evolved to serve this function more efficiently (Aiello and Dunbar 1995). 

Exceptional hominoids 

While encephalisation of hominids is being explained from the perspective of both 

the ecological and social hypotheses it would seem appropriate to test each by 

focusi ng on the hominid's closest living relatives - the hominoids. Conclusions 

drawn from these animals are l ikely, perhaps more than any other primate, to have 

relevance for factors affecting homin ids and the emergence of humans. This group 

is also good for testing the hypothesis because apes represent some of the most 

intensively studied of any primate group, both in the wild and capt ivity. 



17 

Social hypothesis 

The social behaviour of the chimpanzee commun ity at Arnhem Zoo. the1 r abd1t 

to deceive, form al l iances and carry through "social po l1 c1e •. prompted 

comparison with the humans and to Machiavel lian behav1our (de Waa l 1980: 153l. 

Goodall 's (1970) description of the chimpanzee commun ity at Gombe made 

similar compari sons. Anecdotal evidence, like that presented by de Waal and 

Goodall , offers strong support for the complexity of chimpanzee oc1al mtel lect. 

Other hominoids, parti cularly the orang-utan, do not demonstrate simi lar abd1tt es 

in the wi ld and suggest se lection for social complex ity may not be the common 

impetus for intell igence. 

Another problem with the anecdotal evidence is that it does not provide empmcal 

data l ike that offered by the proponents of the ecologica l hypothes1s (see eg. 

Clutton-Brock and H arvey 1980). Data from apes, like that from other pnmates. do 

not offer much empirical support for the social intellect hypothesis. DunbJr 's 

attempt to find th is elusive empirical support for the hypothesis via the group stze

neocortex rat io correlat ion is suspect on the basis of his own data. When 

hominoids are considered the correlation vanishes (Table 2). 

Group size estimates do not get close to any observed group sizes for homtnotd 

species with the exception of Pan troglodytes (Table 2). They are m fact so far out, 

the hypothesis might immediately be discounted, at least for the homino1d gradP of 

the order. Dunbar suggests some ad hoc explanations to account for 

inconsistencies in Pongo and Hylobates. For example he suggests ancestral forms 

may have had larger groups or that orang-utans may in fact be members of 

d ispersed groups. However if the results are further analysed the hypothes1s m1ght 

be refuted in another way. 

This test represents a more fine grained analysis than the origi nal one camed out to 

uncover the brain size - group size relationship. The original study used data for 
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genera only (from one representat ive species). If group size is the primary impetus 

for increased intellect then we would expect the relationship to hold at thi s species 

level as wel l. There are two hominoid genera that have more than one species Pan 

and Hylobates. Neither genus shows a correlati on between the two variables. 

Chimpanzees have a larger predicted group size than bonobos. The actual 

si tuat ion is the reverse (Table 1; see also Nishida and Hiraiwa-Hasegawa 1987). 

Foraging parties are also significantly larger among bonobos (Chapman et. al. 

1994). Within Hylobates group size is fairly constant. However, H. concolor is a 

possible exception, for cases of polygamy have been recorded (Haimoff et al. 

1986). Black crested gibbons, Hylobates concolor concolor, in Yunnan province, 

Ch ina, may have an average group size between 7-8. Haimoff et al' s. (1986) 

findings have not been supported by fu rther studies and may be the result of field 

methodology (Thomas Geissmann pers comm. 1996). 

If the group size brain size relationship were to hold one would expect 

chimpanzees to mai ntain larger groups than bonobos. However the reverse is the 

case. There is no substantiated variation in group size for any species of gibbon 

despite variation in brain size. If H. concolor does have larger group sizes this 

m ight also be contrary to expectations. Concolor gibbons have smaller brains than 

the siamangs and a similar average brain size as the smaller bodied lar gibbons. 

Another problem with the test is the cumulative error of the various calcu lations 

required to predict neocortex ratio and group size from cranial capacity. Thi s is d 

problem which Dunbar acknowledges and indeed he suggests th is as a reason for 

h is less than perfect results. For example the lar gibbon, which Dunbar has 

apparent ly used in his initial study, has a predicted group size of 14 if i t is 

calculated from a known neocortex ratio. If the neocortex ratio is predicted via 

Dunbar's equat ion the predicted group size is 24. The si tuat ion is similar for the 

gori II a whose group size predicted via neocortex ratio is 69 and via measured 

neocortex ratio is 33. 
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Table 1: Hominoid data 

Body Cranial Fruit in Range Obs. Pred. 

weight capacity diet group group 

size SIZe 

Chimpanzee 45.9 378 64 2150 63 58.2 

(Pan troglodytes) 

Bonobo 39.1 346.25 similar simi lar 85 54.8 

(P. paniscus) to P. t. to P. t. 

Goril la 125.5 489 2 800 7 69.1 

(Gorilla gorilla) 

Orang-utan 59 377 65 2000 + so litary 58.1 

(Pongo pygmaeus) 

Lar gibbons 5.6 102.5 63.5 32.9 4 24.3 

(Hylobates far) 

Kloss gibbon 5.8 87 72 21.5 4 21 .8 

(H. klossii) 

Concolor gibbons 6.3 101 >4? 24.1 

(H. conco/or) 

Hoolock gibbons 6.7 67 22.5 4 

(H. hoolock) 

Siamang 10.8 124.5 44 40 4 27.7 

(H. syndactylus) 

Humans 65 1383 138 

(Homo sapiens) 

Notes: Body weight (kg) from Fleagle 1988. Cran ial capacity (cc) from Tuttle 1986. Fruit m d iet(%), 

range (hectares) and group size from Smuts et al 1987 and Gald ikis and Teleki 1981 for great apes 

and Chivers 1984 for the gibbons. Predicted group size calculated from Equation (4) in Dunbar 

1995. Human data from Aiello and Dunbar 1993 and Dunbar 1992. 



30 

Variation in human group sizes is perhaps more than an analogous case. Pred1cted 

group size for humans is 138. However actual group sizes range from very small 

rural groups to large populations of urban people. For most of prehistory, humans 

have been hunter gatherers and it is probably appropriate to apply Dunbar's 

hypothesis to on ly this type of socia l organisation. In more complex soc1et1es 

group size is d ifficu lt to d iscern. Birdsell has shown that group size of Austral1an 

hunter gatherers is generally about 25 which is strangely consistent wi th group 

sizes of hunter gatherers in other regions. For example the San of South Afri ca 

have a group size of 25 and the Bihor of Northern India 26 (Birdsell 1979:131 ). For 

Australian hunter gatherers the average size of the tribe to which these groups 

belong is 500 (1979: 136). 

Dunbar's attempt to find a measurab le or quantifiable source of data seems to have 

been unlikely from the start. His claim that group sizes of extinct primates might 

be inferred (Dunbar 1995) does not seem likely, at least for hominoids. 

Calculat ions from known neocortex rat ios are way out and calcu lations from 

cranial capacity even worse. However, the social intellect theory is not refuted by 

lack of support for Dunbar's hypothesis. More genera lly the socia l intellect 

hypothesis might be supported if more particular cases are examined and 

explanat ions constructed explai ning how social intellect might benefit individuals 

or groups in terms of survival and reproduct ive success. For example, in an effort 

to determine some funct ional relationship between sexual dimorphism, social 

organisation and ecological factors, Rodman (1980} suggested that ma le 

ch impanzees may have increased reproduct ive success via cooperation, that 1s, 

increased social intellect. Chimps with greater social intellect will be more 

reproductively successful (have greater access to fema les) as a resu lt of thei r 

superior ability to manipulate others and to form alliances. Orang-utans on the 

other hand have achieved the same goal by increasing in body size (see also 

Rodman and Mitani 1987}. This perhaps constitutes a more serious prob lem for the 

socia l hypothesis. 
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If orang-utans have solved the problem of reproductive success by increasing in 

size and do not apparently require social ski lls in the wild for any other reason, 

their significant cognitive capacity remains unexplained. Orang-utans do 

demonstrate significant social skills in captivity (Tutt le 1986; Lethmate 1982; see 

also White Miles 1993). 

Dietary hypothesis 

The ecological hypothesis is generally consistent with the morphological variation 

and ecological behaviour of the hominoids. All hominoids have relatively large 

brains for primates, and all , with the exception of the gorilla and perhaps the 

siamang, have high quality diets. Chimpanzees, bonobos and orang-utans are the 

most encephalised and these have the largest home ranges. It is more instructive to 

look at phyletically closely related species, such as species within Pan and 

Hylobates. Ecological factors affecting ch imps and bonobos are similar. The 

bonobo is perhaps more encephalised than the chimp. If anything it m ight be the 

opposite to expectations given that chimpanzees may have greater access to high 

qual ity foods v ia tool use and hunting strategies that have not been observed for 

bonobos. 

Ecological behaviour of two sympatric gibbons, H. Jar and H. syndactylus, is also 

consistent with expectations. The siamang is larger than the lar gibbon and 

relatively less encephalised (which is perhaps an artefact of this size difference 

(Ciutton-Brock and Harvey 1980)). The siamang is more folivorous and is capable 

of meeting dietary requirements within its small region . Indeed this situation is 

analogous to the spider monkey - howler monkey scenario described by Milton 

(see above) . Li ke the spider monkeys, the lar groups are likely to split up during 

foraging while the siamang group generally forages as a unit. This is as expected 

given that leaves make up a more significant part of the diet and are best exploited 

in a group (Fleagle 1988). The gorilla is another example. They rely less on fruit 
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than siamangs and like siamangs they live sympatrically with closely related taxa 

(chimps and bonobos). Their forag ing reflects the same trend. 

Extractive foraging 

Chimpanzees are the most sophisticated extractive foragers. They habitually 

manufacture tools to get food and hunt small mammals, including other primates, 

to meet dietary requi rements (Goodall 1986; Boesch 1990,1994). Of the 19 

patterns of tool use that are habitual in at least one population, 11 are related to 

subsistence (McGrew 1994; see Table 2). This might be seen to support the notion 

that the intelligence required for tool manufacture and use and extractive foraging 

more generally were originally selected for because of the dietary benefits these 

conferred. Gibson (1986:96) recognises that orang-utans and gorillas "exhibit h igh 

sensorimotor intelligence" but are not omnivores and are less ski l led extractive 

foragers than ei ther Cebus or Pan (but see van Schaik et al. 1996). Like Dunbar, 

she refers to ancestral forms and suggests that they may have shared an 

omnivorous common ancestor (Gibson 1986:97). 

Tool use by chimpanzees and other apes may, however, be seen to refute the 

hypothesis. Cheney and Seyfarth (1990:296) claim that the most common form of 

tool use in the wild is for defence or in agonistic behaviour. Indeed, all apes and 

many monkeys use tools for these purposes but only chimps commonly use tools 

to get food. Cheney and Seyfarth also note the use of tools for personal hygiene. 

The implication is that the intelligence requi red for tool use may have originated 

for social purposes. 

The hypothesis also seems inconsistent with the laboratory situation in which 

chimpanzees, and other primates, are capable of more sophi sticated tool 

manufacture and use than in the wild. It is particularly inconsistent with the 

behaviour of bonobos and orang-utans who generally do not use tools to get food 
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in the wild, yet in the laboratory si tuation show a capacity fo r this behaviour at 

least equal to chimpanzees (see Chapter 3). This suggests that tool use, and 

extract ive foraging in general, may not be stretching cogn itive abilities to their 

limits and that perhaps some other element of hominoid behaviour requires more 

intelligence. 

Conclusions 

It is very difficult to determine why intell igence in living apes evolved. D ifferent 

apes apparentl y use their intelligence in different social and ecological domains. 

Indeed, testi ng the hypotheses on hominoids suggests that favouring a single 

hypothesis over another is not appropriate. 

Neither the social nor ecological hypotheses for the encephalisation of primates is 

supported by the data from living hominoids. Certainly the relationsh ip between 

group size and neocortex ratio identified by Dunbar does not exist within the 

superfamily. So the social hypothesis remains untested in any empirical sense. The 

ecological hypothesis is at least to some extent consistent with the data, however, 

may be misleading because big brains require high quality diets. Orang-utans seem 

exceptional in both cases. They are not social animals and rarely engage 1n 

particularly skilled extractive foraging yet demonstrate the capacity for both rn 

captive si tuations. 

While ad hoc explanations for the inconsistencies in the hominoid data may be 

correct, an alternative to this strategy is to question the original hypotheses. 

Explanations of encephal isation might employ a combination of social and 

ecological factors. Preconceptions about wh ich play the pri mary role may not be 

useful. Another alternat ive might be to accept the possibil ity of non-adaptive 

change. This is a position not taken by any of the researchers - it is assumed that 

.,., rl I H<Pll l: .,, Ll . . 1, t H 1\ r, Y 
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intelligence was selected for the benefits it confers, even if there is no agreement 

on what these benefits might have been. Indeed non-adaptive change is rarely 

employed in the d iscipli ne (see Rowell 1979). In some cases selective pressure for 

intelligence may have been minimal or non-existent and the brain may have 

evolved via genet ic drift or as a secondary effect of some other factor unrelated to 

intelligence. 

Body size is the most sign ifican t constraint on brain size. If there is a relationship 

between brain size and intell igence, and among primates it seems as if there is, 

then adapt ive explanations fo r increasing body size are indirect explanations for 

increasing cognit ive complexity. Orang-utan intelligence may owe more to a large 

body size than to any selective advantage intelligence has bestowed apon the 

individual. 



Chapter 3: Primate tool use 
Some inferences from the behaviour of captive primates 

There is an anecdote that circulates among zoo folk describing the results of placing a 

screwdnver in the cages of an adult gorilla, chimpanzee and orang-utan. The gorilla 

would not d iscover the screwdriver for an hour and then w ould do so only by 

stepping on it. Upon discovery, the ape would shrink in fear and only after a 

considerable interval would it approach the tool. The next contact would be a 

cautious, tentative touch with the back of the hand. Thus finding it harmless, the 

gorilla would smell the screwdriver and try to eat it. Upon discovery that the 

screwdriver w as ined ible, the gori lla wou ld discard it and ignore it indefinitely. 

The chimpanzee wou ld not1ce the tool at once and seize it immediately. Then the 

ape would use 11 as a club, a spear, a lever, a hammer, a probe, a missile, a toothpick, 

and pract1cally every other possible implement except as a screw driver. The tool 

would be guarded jealously, manipu lated incessantly, and discarded from boredom 

only afler several days. 

The orangutan would notice the tool at once but ignore it lest the keeper discover the 

overs1ght. If a keeper did notice the ape w ould rush to the tool and surrender it only 

in trade for a quantity of preferred food. If a keeper did not notice, the ape would 

wa it unti l n1ght and then proceed to use the screwdriver to pick the lock or dismantle 

the cage and escape. 

(Beck 1980:68-69) 

Introduction 

35 

In captivity primates demonstrate an intell igence that is difficult to detect in their 

behaviour in the wi ld. M anipulation of the envi ronment and parti cularly tool use 

has been observed in a number of primate species. However, many more species 

are capable of thi s behaviour in the captive situation. And habitual tool users Pan 
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and Cebus exhi bit more complex behaviour in captivity than has been observed in 

the wild . The previous chapter described how this has prompted some researchers 

to suggest that primate intelligence is primarily occupied w ith social challenges 

that cannot easi ly be observed. Studies of orang-utans and other less social 

primates, that show litt le evidence of complex social interaction, ~ue to some 

extent inconsistent with this hypothesis. Indeed most orang-utans spend the 

majority of their l ife leading a solitary existence. 

This chapter will review some of the literature related to primate behaviour in the 

capt ive, laboratory and rehabilitating situation and make some inferences about 

cognitive complexity. It will also offer reasons for the apparent disparity between 

behaviour in capt ivi ty and in the wild . The focus will be part icu larly on the great 

apes who have demonstrated sophisticated cogn itive processes in the laboratory 

situat ion and may be capable of more human-like cognitive processes than 

monkeys. 

Tool use 

In the past it was often assumed that manipulation of the envi ronment reflects 

intell igence and that the more complex manipulation corresponds with more 

complex cogni tion. Morgan's beavers, for example, were thought to demonstrate 

an unusually advanced intellect because the dam structures they make are 

complex and si milar to those that require human engineering (see Ingold 1988). A 

more recent understanding would explain dam construction, along with other 

an imal engineering and manipulative feats, as insti nctive behaviour not requiring 

complex cognitive processes. In th is context such feats have been called "extended 

phenotypes", the resul t of behaviours that are genetically encoded (Dawkins 

1 982). 
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Our understanding of tool use is still plagued with unwarranted assumptions about 

intel l igence. This may be because tool use is the basis for most human behaviour, 

and has even been used as a defining behaviour, since at one t ime both tool use 

and tool manufacture have been thought to be unique to humans. However, like 

many other man ipulative behaviours, tool use in itself may not reflect anything 

especially intelligent about the individual engaged in it (see McGrew 1993). At the 

same time tool use, perhaps more than any other behaviour, may require and 

reflect some complex cognitive process. In the case of humans, for whom 

definitions of intelligence have been derived, and so from which other animals' 

intelligence is often measured, too l use is considered a learned behaviour 

requiri ng significant intelligence. 

Tool use is a superficially simple concept, but what actually constitutes tool use is 

not always clear (Beck 1980). Defin itions of tool use vary. Beck has defined it as: 

the external employment of an unattached environmental object to 
alter more efficiently the form, position or condition of another 
object, another organism, or the user itself, when the user holds or 
carries the tool during or just prior to use and is responsible for the 
proper and effect ive orientation of the tool . 

(Beck 1980:1 0) 

Thi s definition is particularly useful because it al lows tool use to be identified 

without any reference to hypothetical cognitive processes. Beaver dams and many 

other products of animal behaviour are excluded by this definition, among them 

behaviours wh ich are likely to reflect significant cognit ive processes, such as 

capuchins extracting oyster meat by smashing the shell against a tree or the 

construction of nests by great apes. This definition may be used to construct a list 

of behaviours from which possible inferences may be made. 

Of all animal groups, primates are the most prolific tool users. The most common 

type of tool use is in agonistic behaviour. Many monkeys and all apes have been 

observed detaching branches to throw at human observers, and baboons have 

been observed picking up stones and throwing them (Beck 1980). Apes 
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part icularly make use of branches and stones to enhance their displays among 

conspecifics and in so doing may increase their status. Goodall offers a nice 

example during her early observations of the chimpanzees at Combe (Goodall 

1970: 117-120; see also Goodall 1986). Mike, an adult male, used tin cans to 

intimidate other males of the group and thus gain higher status. Goodall claims th is 

behaviour was critical in his rise to alpha male. 

Chimpanzees also use tools for a number of other purposes, most of which involve 

the acquisition of food (Table 2; see also McGrew 1994). Perhaps the best known 

tool use by chimps is termite fishing which has been observed in many 

populations (McGrew 1994). Fishing involves the use of a stick to probe into 

termite mounds and thus collect termites. Other tool using includes digging with 

sticks, using sticks to collect honey or to scrape out marrow and brains from the 

bones of prey, and the use of stone anvils and hammerstones to break open hard 

nuts. Capuchin monkeys (Cebus spp.) also use tools to get food. They are 

destructive foragers who may also ingeniously extract thei r food. 

Until recently, orang-utans were thought not to use tools to get food . However, in 

1994 orang-utans at Suaq Balimbang, Sumatra (Pongo pygmaeus abe/ii) were 

observed to use a variety of tools to get food. These included sticks to get honey, 

termite larvae and fruit seeds. Tool manufacture and use in this population appears 

to be habitually practised by all adults (van Schaik et al. 1996; Z immer 1995). 

Discerning when tool use reflects complex cognition is a difficult task. It is 

instructive to examine the behavioural capabilities of primates in the captive, 

laboratory, or rehabil itat ion situation . 
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Table 2: Habitual patterns of tool use of wild chimpanzees (from McGrew 1993) 

Field site 

Pattern Gombe Bossou Kasoje Tai Kamka Assirik Kanton Campo 

Sili Sapo Okoro-

Tiwai biko 

Termite-fish X X X 

Ant-dip X X X 

Honey-dip X X 

Leaf-sponge X X 

Leaf-napkin X 

St1ck-flail X X X X 

St1ck-dub X ?X X X 

M1ssde-throw X X X X 

Self-tick le X 

Play-start X X 

Leaf-groom X X 

Ant-f1sh X 

Leaf-cl ip X X 

Gum-gouge X 

Nut-hammer X X XXX 

Marrow-pick X 

Bee-probe X 

Branch-haul X 

Term1te-d1g XX 

Tool use in the lab 

While apes, particularly chimpanzees, and monkeys, particularly capuchins, show 

a tendency for tool use in the w ild and, in the case of chimpanzees at least, 

demonstrate a significant degree of technical soph ist ication, in captivi ty the tool 

use of apes and monkeys is of a greater range and sophisticat ion. For example 

captive capuchins have manufactured and used bone, stone and wooden tools 
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(Westergaard and Suomi 1995; 1994a; 1994b). Captive orang-utans and bonobos 

are even more remarkable in that they have demonstrated tool using capabilities at 

least equal to ch impanzees (see eg. Wright 1972; Jordan 1982; Toth et. al. 1993) 

yet in the wild they do not general ly use tools to get food. 

In captivi ty and rehabilitat ion orang-utans have demonstrated an ability in, and an 

inclination for, tool use which could not be predicted by their activity in the wild 

(Galdikas and Brindamour 1975; Galdikas 1982). Some of these uses of tools are 

clearly in imitation of humans, such as eating w ith a fork or spoon, or using dug

out canoes to cross a river. O thers may reflect innovation, such as sticks used to 

manipulate objects, including other animals and orang-utans, for digging and for 

pull ing burning pieces of wood from a fire. Modificat ion of a st ick before use 

(digging) has also been observed. 

That primates use tools more in the laboratory or in rehabili tation shou ld not be 

particularly surprising, because there they may be presented wi th opportunities not 

normally available to them in the wild. The new factors may be in the task itself, 

the materials provided to perfo rm it, or the incentive for doing so. They may also 

be given training or the opportunity to observe new behaviours. In the wild, there 

may be no incentive for cognitively taxing behaviour. Only if foraging is perceived 

to occur in marginal environments would one expect to observe tool using 

behav iour in the extract ion of a high quality diet. Th is is perhaps not the right way 

to perceive chimpanzee foraging, given their diet of raw fru its, leaves, nuts and 

termites and the environment in which they live: 

The food quest in such an environment is not so much akin to a 
work day in an urban industrial society as it is going to the 
refri gerator for a sandwich after watching television. By and large, 
foraging is "adequate" rather than "optimal " with each animal doing 
only as efficient a job as its environment and its dietary needs and 
preferences demands. 

(Tanner 1988:131) 
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Tanner's v1ew of adequate foraging easily accounts for variation between 

ch impanzee populations (Table 2) and also the variation now identified in tool use 

among orang-utans (van Schaik 1996). Tool use in captivity is not so much 

perplexi ng as it is useful in identifying a common intellectual capacity for tool use 

that may not be apparent in the wild. 

To see if the underl ying cognit ive capacities are as similar in monkeys and apes as 

their tool use suggests, Visalberghi has compared the tool using behaviour of 

capuchin monkeys, chimpanzees and orang-utans in the laboratory (V isalberghi 

1990, 1993; Visalberghi et. al. 1995). These stud ies suggest that apes and monkeys 

use tools in a qualitatively different way. 

In Visa lbergh i 's stud ies capuchins and apes are set the task of removing a peanut 

from a plexiglass tube by using a st ick to push out the peanut. The task is made 

more d ifficult by providing sticks that must be modified before they can fit into the 

tube, or by providing only short sticks which must be used together. Capuchins are 

generally successful in all tasks, but they seem to have a limited understanding of 

how they achieved it: they persist in using inappropriate strategies even after they 

have used the appropriate technique to solve the task. When the same test is 

conducted on apes and human ch ildren the results are different from capuchins. 

"Errors common in capuchin performance after extended experience were absent 

from the performance of adult apes and m inimal in the performance of younger 

subjects" (Visalberghi 1993:141; see also Visa lberghi et. al. 1995). These 

experiments led Visalberghi to these conclusions about the differences in cogni tive 

complexi ty in apes and monkeys: 

Capuchins seem to live in a world where almost every possible 
attempt that can be tried to solve a task may be successful, men and 
apes live in a world where some possibilities are discarded beforehand 
because they are incompatible with their mental representation of 
possible solutions. 

(Visalberghi 1990: 152) 
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The tests show that apes do not arrive at the initial solutions faster than monkeys. 

Repeating the test, however, shows that apes have learnt the solution (Visalberghi 

et. al. 1995). In effect monkeys must discover the appropriate behaviour each time 

it is required - they l ive in a world of multiple "eurekas". - apes seem to have 

gained a more abstract understanding of the task. This picture of the cogn itive 

abilities of apes is consistent with observed tool use in the wild: modification of 

tools before use suggests cognition about a future task and what may be required. 

This has been observed in the wi ld for both chimpanzees and orang-utans but not 

monkeys. For example, chimpanzees at Tai National Park, Cote d'voire, modify 

thei r termite fishing tools before use, prompting Boesch and Boesch to note that 

tool making in chimpanzees seems to require a precise idea of the 
form an object must have to be considered a tool, as well as all the 
technical steps necessary to perform on it to conform to this 
predefined idea. 

(Boesch and Boesch 1990:92) 

Van Schaik et al. (1996) have also observed modifications of tools by the orang

utans at Suaq. Tools were manufactured from live branches by removing twigs and 

bark until the dimensions were right for the task (Van Schai k et al. 1996: 186). 

Chimpanzees at Bossou use hammer and anvi ls to crack nuts. This also indicates 

that chimpanzees have a preconceived idea of what is required for a specific task 

(Matsuzawa 1994). The anvil must be flat for it to be used effectively and ch imps 

at Bossou may use a smaller stone, a "metatool ", to prop up the anvi l and so create 

a flat surface (Matsuzawa 1994:361 ). Their flexible use of raw materia l also 

suggests they understand the function of the tool. For example, if an an vi I breaks a 

broken piece may be used as a hammer, or, if stone is scarce, hard wood may be 

substituted. This flexibil ity demonstrates " that the chimpanzees used the tools not 

in a stereotyped fashion but in a flexible insightful way" (Matsuzawa 1994:361 ). 

Apes therefore seem to have an understanding of the tasks involving tool use 

which could effect initial discovery of the appropriate technique and certainly in 
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the efficiency of repeating it. Another enlightening aspect of tool use, which may 

lead to an improved understand ing of cognitive abilities, is in the way they are 

learned. In the tube test Visalberghi also demonstrated that capuchins could more 

easily acquire the tool using skills if they were demonstrated the technique first. 

However, they were incapable of learning the procedure by imitation (Visalberghi 

1993). Tomasello (1994) has also argued that learning by imitation may also be 

beyond apes. 

Aa adult chimpanzee was trained to rake food items into a cage using a T-bar. 

Young chimpanzees were then shown the task by the adult (the demonstrator) and 

were subsequent ly successful in completing the same task. Young chimps without 

the demonstration were not. Because the chimps that successfully completed the 

task used a variety of procedures and not the demonstrators' precise behaviours 

Tomasello concluded that learning was by emulation rather than imi tation. The 

chimps' attention was drawn to the functional significance of the tool and this 

knowledge was used to complete the task. They did not imitate the procedure. 

learning in the wild 

If Tomasello is right, there are significant implications for an understanding of 

cultural transmission in primates. Indeed it does appear that what has previously 

been regarded as cu ltural traditions (see eg. Goodall 1986; Nishida 1987) may in 

fact be maintained by a process of emulation learning. If this is the case it wou ld 

represent misuse of the term culture given that at one level the behaviour is 

independently d iscovered by all animals. Recent studies of wild chimps provide 

good evidence that more sophisticated types of learning, that is, imitative learning, 

is an important part of cultural transm ission . 

Imitative learning by young wild chimpanzees is an important way of acquiring nut 

cracking skills (Boesch 1993; see also Matsuzawa 1994). Boesch has outlined 
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mechanisms of transmission in chimpanzees at Tai to open nuts. Chimpanzee 

mothers accelerate the acquisition of the nut cracking technique in three ways (1) by 

stimulation, either leaving the hammer on the anvi l or by leaving nuts near anvil; (2) 

by facilitation, ei ther providing good hammers or intact nuts; (3) by active teaching. 

This th ird way is most significant, in that young chimps have been observed to learn 

by imitation. One example cited by Boesch (1993: 177) describes a mother 

correcting an error in her daughters grip of the hammerstone. Despite continued 

difficulties the daughter maintained the demonstrated grip. 

Boesch also argues that the likely reason for the negative results in tests of imitative 

learning in captivity are due to the atypical social condi tions "the motivation to copy 

[imitate] or influence behaviour is much greater when the model is a close kin 

relation than it is with unrelated unfamil iar model" (Boesch 1993:178). And indeed 

this explanation is acknowledged by Tomasello (1994:305-6) who further 

hypothesises that apes raised by humans may be more capable of human-like 

cognitive processes because of the human environment in which these developed. 

Simi larly van Hoof asks: 

can we exclude the possibility that the social characteri stics of a 
species either preclude or do not stimulate the ontogenetic 
development and manifestation of certa in cognitive capacities, even 
though the genet ic predisposition is present ? 

(van Hoof 1994:279) 

True im itative learning requires the learner to know the goal of the demonstrator or 

teacher. Similarly, active teaching demonstrates that the teacher knows the learner is 

attempting the task and is incapable of accomplishing it alone and unassisted. 

Boesch's description of learn ing nut cracking therefore suggests that chimpanzees 

can attribute mental states to their conspecifics. That only apes are capable of th is 

ability is consistent with tests of self recognition in the laboratory situation. 
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Mirrors and pink dots 

All great apes show signs that they have a concept of self. This suggests that they 

may have a concept of others as intentional beings. Evidence was first provided by 

Gallup (1970) who reported chimpanzees recognising their reflections in a mirror. 

Some days after access to a mirror, chimpanzees began using it as a tool to explore 

parts of themselves normally out of visual range. To place these findings beyond 

doubt he anaestheti sed the chimpanzees and placed red marks on thei r brow. The 

dye used was odourless and, w ithout the mirror, the chimps were unaware that 

they had been marked. When provided with a mirror the definite sign of self 

recognition they showed was repeatedly touching the marked region. 

Since Gallup's orig inal experiment, orang-utans have also demonstrated th is ability 

(Suarez and Gallup 1981 ), as have gorillas (Fouts and Fouts 1993) in si mi lar tests. 

Monkeys and gibbons fai l to show evidence of self recognition (Povinell i 

1994:286). Povinelli has fu rther invest igated this abi l ity by conduct ing a series of 

experiments on chimpanzees. 

In an attempt to determine whether chimpanzees can attr ibute mental states, an 

experiment was devised that would present the subject with a choice of a number 

of cups under which food had been hidden. The chimpanzees were given the 

choice of two human actors from which they could take advice. One, the knower, 

would know where the food was hidden, having hidden it or seen it hidden in the 

presence of the chimp. The other actor, the guesser, would not know - being out of 

the room or be clearly prevented from seeing the food being hidden. Chi mpanzees 

consistently took the advice of the knower. This experiment suggests that 

chimpanzees understand that "seeing leads to knowing" (Povi nel l i 1994:289) and 

are capable of discerning the internal state of the human actors. The same 

experiment was conducted on rhesus monkeys. They could not discriminate 

between knower and guesser. 
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The present evidence supports the hypothesis that great apes but not monkeys may 

be capable of "reasoning about more than just the observable world" (Povinelli 

1994:285). Thi s abi I ity is perhaps the reason for the degree of success of I inguist ic 

studies which give strong evidence that apes are capable of symbolic behaviour. 

All great apes have demonstrated the abil ity to use large numbers of signs in a way 

sim ilar to the way humans use spoken words (Seyfarth 1987; see also Fouts and 

Fouts 1993; White Miles 1993; Patterson and Gordon 1993). 

Implications for evolution 

Research on the intelligence of great apes has important implications for evolution: 

it has demonstrated that there is a common cognitive complexity between great 

apes. The recent observations of Suaq orang-utans' manufacture and use of tools 

(van Schaik et al. 1996) is part icular ly signi ficant because it finally puts the natural 

cogni t ive capabilities of orang-utan on par with chimpanzees. Van Schaik et al. 

have argued that this suggests that the common ancestor to chimpanzee and orang

utans, who lived about 14-16 mya, had simi lar capacity for the intelligent use of 

tools in at least some habitats. This is an attractive hypothesis (more so than the 

alternative describing independent development of intelligence in the chimpanzee 

and orang-utan clades) because orang-utans don't generally use too ls and it would 

explain why they have this capacity. 

A non-adaptive hypothesis for the evolution of primate intelligence 

From a non-adaptive perspective (see Chapter 2), which van Schaik et al. clearly 

do not recognise, this argument loses strength. A non-adaptive explanation would 

be something like: big primates equal big brains, big brains equal smarter primates 

intel ligent primates may equal intelligent behaviour. If the mid-Miocene hominoid 
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that was the common ancestor was small then it may not have had the cognitive 

wherewithal (to make tools) as the authors suggest. 

The palaeontological record for thi s period is not extensive, however large 

hominoids were present (Conroy 1990). So it may be consistent wi th both 

hypotheses. If the palaeontological record should find that the common ancestor 

was small bodied then the assumption should be questioned. Similarly, if large 

monkeys are identified in the record before or after th is spli t then the notion that 

they had the capacity for the intelligent use of tools shou ld also be entertained. 

This hypothesis is a shift from the conventional understanding of intelligence 

wh ich sees re lative brain size as the most significant measure. For example it has 

been argued that the australopithecines were more intelligent than gorillas (Gould 

1980; Pilbeam and Gould 1974) on the grounds that their brain size relative to 

body size was greater. Similarly in discussing the intelligence of gorillas compared 

to the intell igence of early hominids Schaller stated: 

Brain size is of course not an accurate reflection of mental capacity, 
and judging by the systematic use of tools, the quality of the brains 
of the man-apes [early hominids] was considerably higher than that 
of gorillas. 

(Schaller 1964:246-247) 

Total brain s1ze, however, may be a good reflection of mental capacity (see 

Chapter One; also Wesson 1991 ). Same intellectual capacity doesn't mean same 

intellectual behaviour- gorillas may have the same capacity as australopithecmes 

had but do not use it. The australopithecine's higher re lat ive brain size suggests 

that body size is not the reason for the large brain. The large brain of hominids was 

more likely due to selection of intelligence or some other adaptive or non-adaptive 

change {eg. see Wesson 1991:272-273; Groves 1991:3 10-314). If it is because of 

intell igence then hominids must have engaged in intelligent behaviour for th is 

selection to occur. Relat ive brain size is not an indicator of intell igence but it may 

be an indicator of intelligent behaviour. Thi s is an important distinction because an 
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animal may have the potential to use intell igence to adapt to an environment even 

if th is intel l igence was not itself selected. 

The hypothesis is consistent with the brain size and behaviour of living apes. All 

have simi lar brain sizes and all are beginning to show a similar cognit ive capaci ty 

(despite a sample bias towards chimpanzees - Beck 1982). If tool use by great apes 

is an indicator of intelligent behaviour in the wild chimpanzees exhibit the most 

intell igent behaviour. Orang-utans wou ld also, but to a much lesser extent, and 

gori l las least. If relative brain size is an indication that se lection of in telligence has 

been responsible, then this is as expected. 

This theory can make testable predictions about the intelligence of living primates. 

If the theory is correct, one would expect large monkeys to be more intelligent 

than small hominoids despite a closer phyletic re lationship. There 1s some 

evidence that th is is precisely the si tuation. Baboons are the largest monkeys 

weighing over 20kg. Their behaviour reflects a significant intellect both in tool use 

and complicated social organisation (see Cheney and Seyfarth 1990; Stammbach 

1987). Gibbons are general ly less than half the size and do not demonstrate any 

more complex behaviour than do monkeys of the same size, such as spider 

monkey. A lthough there is limited data, this seems to be the case in capt ivity (Beck 

1980). 

Conclusion 

The use of tools by primates, and particularly chimpanzees, is a reflection of the 

order's significant cognitive abilities. Tool use in itself, however, should not be 

regarded as a good indicator of cognitive complexity. Many animals use tools and 

many animals with demonstrated intelligence do not. It is more enlightening to 

invest igate the way animals approach the problems associated with tool use and 
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also the way they learn or discover this behaviour. At present it appears that great 

apes approach the problem in a different way than monkeys: a way that reflects a 

deeper understanding of the appropriate solution. 

The paucity of observed tool use by bonobos and orang-utans, compared to the 

wealth of observed use by chimpanzees, particularly within the ir foraging strategy, 

is strange given they demonstrate similar capabilities in captiv ity. This can partly 

be explained by our incomplete knowledge of the behaviour of bonobos and 

orang-utans in the wild - a consequence of the limited number of long term stud ies 

on these species, and partly by the different resources that may be avai lable to 

different populations and species. The simplest explanation is that d ifferent species 

do not, or have not, requ ired tool making behaviour to acquire sufficient food. If 

foraging occurs in non-marginal environments there should be no expectation of 

com mon tool using behaviour. Foraging st rategies involving tool use may not 

always represent the most efficient way to meet dietary requirements. 

lnterspecies variation in tool use is a conundrum only if the origins of the required 

intelligence are sought, and only then if adaptive explanations are required (see 

Chapter 2). There is an assumption that if animals have the potential for complex 

cognitive processes they must be utilised or have been utilised in the past- or why 

would they have them? At this point it might be useful to invest igate social uses of 

intelled and explai n tool use as a by-product of intelligence that has evolved for 

other purposes. Or entertain the possi bility of non-adapt ive change. 

Regardless of which explanation for the evolution of intelligence is favoured, 

studying tool use and the way it is learned, both in the wi ld and captivi ty, can tell 

us someth ing about cognitive abilities of l iving primates. It is beginning to show 

that apes have a more human-like understanding of the tasks, and also employ a 

form of socia l transmiss ion that requires imitative learning. This suggests that they 

are aware of the mental states of others. This characteristi c of the hominoid 

intellect may have more use in the social domain than in tool use. 
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Chapter 4: Implications for archaeology 
Some thoughts on Neanderthal intelligence 

fnhe hand axes, scrapers and points which they [Neanderthals and other pre--modern 

hominids] used strike us not as cultural items sign1fy1ng and symbohs1ng group 

membership, but rather as items wh ich assisted the hommids m the1r surv1va l over 

many hundreds of thousa nds of years. In this respect, the stones were vers1ons of the 

unmodified pebbles that wild chimps have been observed usmg to crack open nuts m 

the forest of West Africa. 

(Stringer and Gamble 1993:1 77) 

Introduction 

In the capt ive laboratory or rehabilitati ng situation all apes seem to have similar 

cognitive abilities, more complex than those of monkeys and gibbons. This 

commonal ity is not apparent from observations of wild apes. The previ ous chapter 

proposed that the behavioural capabi l ities of captive primates indicate that the 

behaviour of wild primates is not a good reflection of their cognitive capabilities. 

Observations of wi ld chimpanzees and bonobos reveal a complex social intellect 

which they use in large fiss ion fusion groups. Wild chimpanzees also demonstrate 

a signi f icant technologica l ability by manufacturi ng tools to acquire and process 

food. O rang-utans, at least superficially, do not need or exhibit these skill s in the 

wild yet apparently have the potential for si milarly complex cognitive processes. 

This conclusion has implications for our understanding of the cogni tive capabilities 

of ext inct hom in ids inferred from the archaeological record. 
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Extinct hominid species have general ly been assigned cogn itive abilit ies ranging 

from that of great apes to that of modern humans (eg. Wynn and McGrew 1989; 

Toth et. al. 1993; Belfer-Cohen and Goren-lnbar 1 993; Davidson and Noble 1989; 

Hayden 1993; Gargett 1996). It is generally assumed that modern humans share a 

common cognit ive capacity (eg. Chase 1 989:323). Diamond (1992:48) has 

popularised th is position claiming that Cro-Magnon could have been taught to fly a 

jet aeroplane and, by implication, do anything living humans can. 

The cognitive capacity of Neanderthals, which has generally thought to be inferior 

to that of modern humans, is the most contentious question of all. This is because 

it is a crucial element of the larger debate concern ing the emergence of modern 

humans (Mellars 1989a). Current opin ion on this issue ranges from that of 

Davidson and Noble (1989) who argue that Neanderthals were incapable of 

language and symbolic behaviour; were therefore without cultural behaviour, and 

thus closer intellectually to living apes than to modern humans, to others (eg. 

Hayden 1993; Soffer 1994) who argue there is no reason to believe that they were 

any less intelligent than modern humans. 

This chapter will argue that much of this disagreement results from the ini t ial 

assumptions made regarding cognit ive abilities of the Neanderthals. Placing the 

debate within a pri mate perspective and by using data provided by living 

hominoid species, some light will be shed on this issue. 

Neanderthals 

Neanderthals were a European and Western Asian hominid appearing in the 

palaeontological record about 120 000 years ago and disappearing about 35 000 

years ago. Morphologically they were very similar to modern humans (see Figure 

4) and for th is reason they are often considered the same species, Homo sapiens. 
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Alternatively they are sometimes assigned their own species, Homo 

neanderthalensis. Taxonomically this is a similar si tuation to subspecies of 

chimpanzee or species of Pan. 

The main di fference between modern humans and Neanderthals is the latter's 

general robustness of form and evidence of strength. They are also characteri sed by 

a suite of distinctive facial and cranial features, wh ich taken individually, are 

within the limits of modern human variation. These features include nasal 

prognathism, flatter forehead resulting from a longer, flatter cranium, prominent 

brow ridges, no chin, large front teeth. Neanderthals are also generally described 

as shorter than modern humans. But th is is an artefact of ethnocentric ity given that 

they are usually compared wi th Western European or American populations. 

Figure 4: A comparison of a Neanderthal and Cro-Magnon by Maurice Wilson 

(from Stringer and Gamble 1993) 
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Adaptive explanations are often provided to account for Neanderthal morphology, 

emphasising the advantages of this form in cold climates. Comparisons w1th Inuit 

are often made. Their robust morphology and strength may be a produd of cl1mate 

but might also be due to heightened levels of activity during l ife rather than 

genetic d ifferences (Bridges 1995). Other aspects, particularly facial feJtures, are 

d istinct ive and can be discerned in juveniles which indicates that not all 

Neanderthal variation can be explained by li festyle (Sm ith and Paquette 1989). 

It is difficult to draw any inferences about Neanderthal behaviour from their 

morphology beyond what could be said for modern humans. Infe rences about their 

intel lectual capacity would therefo re be even more un l ikely. Such in ferences, 

however, have been made. These general ly assign them less cognitive complexity 

than modern humans. For example, Stringer and Gamble ( 1993:95) claim that 

"brawn was probably still as important as brain to Neanderthals". The assumption 

that they were not as intel ligent as modern humans is based on robu st anatomy 

and inferred strength. Klein (1995: 187) also cites high levels of injuries to support 

this position. 

Some inferences have been drawn about Neanderthal intelligence from their 

theoret ica l language capabi I ities. Theories about their language capabi I ities are 

based on reconstructions of the vocal apparatus. Liebermen's (1989) reconstruction 

based on the basicranium and mand ible has the larynx set higher than in modern 

humans which would not allow modern human speech capabili ties. This 

hypothesis is weakened by the morphologically modern hyoid bone of the Kebdra 

Neanderthal and al ternative reconstruction (Arensburg 1989). Arensburg 

(1989: 169) suggests that " the hyoid bone, middle ear ossicles and most probably 

the cartilagi nous elements related to the larynx, appear to be the most conservative 

in terms of evolutionary changes of all the skeletal components". It is also worth 

noting that even if Neanderthals did not have the capacity for fu lly modern speech 

it would not mean they were cognitively less complex. 
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The Neanderthal brain has also been used to question cogn1t1ve capabi lit ies. 

Because of the shape of the cran ium the Neanderthal brain was relatively longer 

and fl atter than the modern human brain. This has suggested to some that it might 

correspond with cogni tive differences. Study of endocranial casts have also been 

used to indicate structural differences. Given that Neanderthal cranial capacity is 

actually greater than modern humans and the information provided by casts has 

been shown to be ambiguous, and show no clear difference to modern brains 

(Hol loway 1985), no argument can be sustained. 

There is no clear morphological evidence from which inferences can be drawn 

about Neanderthal intelligence. Morphological differences are insufficient to 

postulate any significant behavioural differences from that observed in modern 

humans. Yet many writers maintain that Neanderthals were not as cognitively 

sophisticated as modern humans. Given this lack of morphological evidence they 

must maintain this position using the archaeological record. 

The archaeological record 

The archaeological record associated with Neanderthals is called Mousterian (and 

is often used interchangeably with Middle Palaeolithic). This record essentially 

consists of stone artefacts, animal remains and hearths suggest ive of habitation and 

manufacturing sites, burials and art. Although evidence for the last two are 

d isputed . The stone artefacts are predominantly flake scrapers, notched or 

denticulated artefacts, handaxes and points which have been described within a 

number of different traditions (see Figure 5). 
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Figure 5: Mousterian artefacts. 1, side scraper; 2, double scraper; 3, convex side 

scraper; 4, convergent scraper; 5-6 denticulate tools; 7, handaxe; 8, levallios 

point; 9-10 Mousterian points (from Bordes 1968). 
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The Upper Palaeolithic revolution 

The archaeological record of Europe and W estern Asia indicates an abrupt change 

occurred about 35000 to 40 000 years ago. This change has been linked to 

changes in technology, subsistence and social organisation. It has also been argued 

that at this time the uniquely human capabili ty of symbolic behaviour, refl ected in 

the appearance of art, body ornamentat ion and burials, originated. At about the 

same t ime populati ons of Neanderthals vanish from these regions. It is generally 

assumed that these were related events. 

A change in, or replacement of, stone technology during the transition is generally 

described by a general sh ift from flake to blade producing technologies and greater 

standard isation in artefact types. Other aspects of th is change include the 

appearance of well defined forms of both scrapers and burins, and the accelerated 

appearance of morphologically new artefacts (Mellars 1989a). A proliferation of art 

also occurred at about this time (see eg. White 1989) as did the appearance of 

unequivocal buria ls (see Gargett 1989). 

The nature of the transi tion has become one of the most debated topics of modern 

archaeology and palaeoanthropology. The debate revo lves around a number of 

related issues (Mellars 1989a): the speed and qualitative nature of the change, and 

whether it involved the replacement of populations or describes behavioural 

transi tion of existing ones. The question of cognitive differences is then closely 

related to, but not necessarily dependant on, these issues. The whole debate has 

been influenced by the Out of Africa Hypothesis (Stringer and Andrews 1988) 

which descri bes the replacement of all premodern hominids by modern human 

expansion out of Africa. Th is is perhaps a predominant hypothesis, strongly 

supported by the biological evidence (see Cann et. al. 1994), but it is fa r from 

accepted theory (see eg. Wolpoff et. al. 1994). 
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Generally the transition to, or replacement by, modern humans is seen in terms of 

selection of modern over Mousterian behaviour, due to the benefits this conferred 

in the social and/or ecological domains. In this respect the Neanderthal question 

sits squarely in the debate regarding the evolution of primate intelligence. 

Social explanations highlight standardisation and regularity as stylistic phenomena 

resulting from social interactions between and within populations (eg. G ilman 

1984; Hayden 1993). Ecological explanations high light possible functional roles of 

the technology in terms of food acquisition in scavenging or hunting strategies and 

depth of planning and curation of artefacts (eg. Binford1989; Farizy 1989). 

The neural hypothesis 

These explanations need not imply anything about the cognitive capabilities of the 

hominids involved . It is generally assumed however, that there is a connection 

(Mellars 1989b:338). The idea that the transition marks a replacement by more 

cognitive complex hominids has been called the "neural hypothesis" (Klein 1995). 

It has been given as an explanation in itself, and it has been implied that if correct, 

no further explanation is necessary (Gi lman 1984: 121). This can, of course, never 

be more than a partial explanat ion as a capacity for a behaviour does not explain 

the reason for it. 

To say, for example, that Cro-Magnon were capable of painting caves 
(and that Neanderthals were not) does not explain why they painted 
them. Conversely if painting caves is part of a more effective adaptive 
system, then one need not appeal to the capabil ity of painting them 
in order to explain why the paint ing took place. 

(G ilman 1984:119) 

Even if the neural hypothesis is not itse lf used as an explanation it is often 

incorporated into the bigger picture and in doing so is seen to give a more 

complete explanation than other hypotheses. However the archaeological 
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evidence does not support this explanation. Incorporation of this hypothesis would 

therefore be to the detriment of the larger theory. 

Cognitive correlates 

The archaeological record has been seen to demonstrate the simp I ici ty of 

Neanderthal cognition in a number of ways, but generally by refuting the evidence 

for human-like cogni tive processes. Lack of evidence supports the hypothesis. In 

the past th is evidence has been found primarily in stone artefacts and burials and 

more recently art. These have been thought to reflect, or have required, complex 

cognitive processes. Art part icularly, is thought to reflect imposition of arbitrary 

form, symbo lic behaviour and capaci ty for beliefs (see Chase 1991 ). 

The many artefact types identified in Mousterian assemblages and the reduct ion 

strategies used to manufacture them have in the past been used as evidence for 

complex cogni tive processes. The many handaxe types, scraper types and poin ts 

(see Bordes 1968) are thought to reflect the imposition of arbitrary form and 

require mental templates, often thought to be a uniquely human capabil ity (eg. 

Hol loway 1969). These types were also linked with language by the assumption 

that each predetermined type could be linguist ically, and therefore symbolically, 

ident ified . The Levallois technique, a reduct ion strategy that requires preparat ion 

of a core to procure a flake of predetermined size and shape, also requires a high 

degree of forward planning. Haft ing of artefacts in the manufacture of composi te 

tools is another strategy that would have required complex processes. 

lnterassemblage and regional variation recognised withi n four main Mousterian 

tradit ions has also been considered stylistic and therefore an ind icator of human

like behaviour. This would explain variation as being symbol ic of, or signifying, 

particular populations or regions (see Bordes 1968: 144-1 45). 
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Techno logical analysis of artefacts has however gone some way to undermine all 

of these correlates of Neanderthal intellect. Artefact types need not be explai ned in 

terms of production of many predetermined types. Dibble (1987a, 1987b, 1989} has 

shown that the many scraper types may be the result of a single reduction strategy 

and that each type is in fact a snapshot on a continuum rather than many 

predetermined end products. Recently, Holdaway et al. (1996) have presented a 

simi lar argument relating to notched artefacts. 

What has been called the "finished artefact fal lacy" can explain many of the 

Mousterian types includ ing the Mousterian point which from this perspective 

becomes a convergent scraper. Comparison of use-related damage of Mousterian 

points to Palaeo-Indian points also supports this view (Ho ldaway 1989). The 

comparison suggests that they were not projectiles and therefore not analogous to 

later Upper Palaeolithic points as has often been assumed. 

A 

D 

figure 6: Mousterian reduction sequence proposed by Dibble. A single blank may 

pass through a number of typological classes: A, single sc raper; 8, bi-convex 

double scraper; C, convex convergent scraper (from Dibble 1987a) 
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Davidson and Noble (1 993:376) have also given an alternative explanation for the 

Levallios technique. They believe that rather than for preparing a core to produce a 

flake of predetermined shape and size the core was actually being used to procure 

many small flakes and when exhausted a large flake (the Levall ios flake) was struck 

off to prolong the core's life. This view would see the purpose of al l Mousterian 

technology to be for the procuring of flakes or the manufacturing of a working edge. 

This perspective also has implications for the earl ier cu ltural explanations for 

interassemblage and regional variat ion identified as Mousterian traditions. Previously 

Binford (1973; see also Binford and Binford 1966) had cast the notion of Mousterian 

cultures in doubt by being unable to identify meaningful patterns in the assemblage 

and claiming that tools had been expediently made rather than curated. He implied 

a simple fundional role, rather than cul tural, symbolic one. If, as Noble and 

Davidson propose, there were no real types in the minds of the manufacturers other 

than "flake" and "edge" the artefads are un likely to identify or symbolise a 

population or cu lture. 

Evidence for Neanderthal burials has also been cast into doubt. Gargett (1989) has 

reevaluated a number of sites from a supposedly more rigorous taphonomic 

perspective and argued that they may have all been the result of non-cultural 

processes. The evidence for Neanderthal art has also not been generally accepted. 

Ad hoc explanations suggest art associated with Neanderthals is the result of 

imitation or processes of trading with modern humans (eg. Hublin et. al. 1996). 

More generally this form of argument has been used to explain stone tools and 

structures thought to have been habitation sites. Stringer and Gamble argue that 

Chatelperronian stone tools and rudimentary structures at such sites 
as Moladova and Arcy-sur-Cure are evidence that Neanderthals had 
the capacity for emulation, for change, but not for symbol ism. 

(Stringer and Gamble 1993:207) 



61 

They go on to say that the structures resemble "nests" more than symbolic "homes" 

of modern humans. This is an intersting argument because it is couched in primate 

terminology. Stringer and Gamble imply that the intelligence of Neanderthals had 

more in common with apes than modern humans (see also the quote at the 

beginning of th is chapter). However living apes may have a more soph isticated 

intellect than Stringer and Gamble suppose. The term "emulation" has been used 

to describe processes of learning of apes and monkeys and it is argued by some 

researchers that apes are capable of more sophisticated types of learn ing. 

The arguments against modern human-like cognitive abilities in Neanderthals may 

themselves be refuted. It can be argued that the transit ion was a much longer 

process of change that began before and continued through the Upper Palaeo I ithic 

(Straus 1995). This view is consistent with evidence for art by Neanderthals before 

the transition and highlights that the greatest explosions of art actually occurred 

after the transition (Gi I man 1984: 118; see also Hayden 1993; Straus 1995). 

Although there is no direct evidence for symbol ic art (although see Marshack 

1996), engravings and markings on a variety of material have been found 

associated with Mousterian, and earlier, assemblages (Hayden 1993; Bednarik 

1995). Ochre, however, was used by Neanderthals. This suggests that painting on 

the body, or some other surface, occurred. Black, yel low and red material have 

been found in significant quantit ies with Neanderthals, the same colours used later 

in Upper Palaeolith ic paintings (Hayden 1993: 124). 

There is also significant evidence that suggests the change in stone technology, at 

least in some regions, was a gradual process. This was recognised by Bordes 

(1968:220), and with more data and technological approach to analysis, the same 

thing has been recently argued (Clark and Lindly 1989; Chazan 1995; Hiscock 

1996). If the transition was gradual, then the neural hypothesis is di fficu lt to 

sustain. Gradual change suggests technological development rather than 

replacement (Bordes 1968:220). Technologica l development over a short period is 
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not l ikely to have been made possible by neural development because it is not 

enough time for neural development to occur. 

From a technological perspective Noble and Davidson's "flakeH and "edge" 

hypothesis seems unlikely. The production of handaxes is generally thought to 

reflect a complex process (Belfer-Cohen and Goren-lnbar 1993). The symmetrical 

hand axe form is unl ikely to be solely the result of flake procurement. Variation in 

the size of negative flake scars around the latera l margins (Figure 7) indicates that 

the manufacturers had in mind a predetermined form (Wynn 1995:215). 

0 ) c .. 

figure 7: Hand axe. Trimming at A has produced a symmetrical form. (from 

Wynn 1995) 
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Technological analysis of the assemblage at Ghar, Israel, indicates that the 

reduction strategy employed for the production of Mousterian points was more 

complex than Dibble's model would suggest. Gordon (1993) has argued that 

Mousterian points at this site shou ld be regarded as an independent type rather 

than an exhausted form of scraper. By analysing flake scars on the dorsal surface of 

artefacts Gordon identified different selection criteria for blanks used in the 

manufacture of points and scrapers. Different sizes of artefact types also supported 

the argument. This finding has implications for possible hafting of the artefact 

(Gordon 1993:2 15). 

Hafting, indicates the manufacture of composite tools and therefore cognitive 

processes more sophisticated than some researchers suppose (eg. Davidson and 

Noble 1993). Recently Boeda et. al. (1996) have examined two Mousterian artefacts, 

a convergent scraper and a Levallios flake, with a black stain over much of the 

surface. They concluded that the staining is the remnants of a bitumen hafting 

material. This represents some of the best evidence for Mousterian hafting. 

Even if Noble and Davidson's assessments of Mousterian stoneworking procedures is 

accurate it does not exclude the possibility of symbolic behaviour among the 

manufacturers (see Dibble 1989:225; Goodenough 1990:600). Similar stoneworking 

procedures have been recorded for modern populat ions in Austra lia (Hayden 1977; 

Hiscock and Veth 1991 ; Hiscock 1994) and recently within Upper Palaeolithic 

assemblages (Neeley and Barton 1994; Chazan 1995; Hiscock 1996). 

This leads to the other archaeological angle from which the neural hypothesis can 

be undermined. A review of the archaeological record from a number of different 

regions of the world indicates that there is no need to employ it in order to explain 

the transition. Technological development of similar or greater magnitude has 

occurred in modern human populations and has been explained without cognitive 

development. The Neolithic, Industrial and recent Computer Revolutions are all 

abrupt shifts to qualitatively different technology of greater sophistication. The mid 

Holocene period in Austral ian prehistory makes this point most clearly, as it has 
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been compared with the Middle to Upper Palaeolithic transition (eg. Jones 1977; 

White and O'Connell 1982:124). 

Modern humans colonised Australia about 40 000 years ago and for the most part 

possessed a stone technology that consisted primarily of unstandardised cores and 

retouched flakes known to archaeologists as the "core tool and scraper tradition" 

(White and 0 Connell 1982). During the mid-Holocene a change occurred which 

can be characterised by the same general patterns that occurred between Middle 

and Upper Palaeolithic in Europe. New more sophisticated stoneworking 

technology appeared, producing many new, regular and standardised types. They 

have also been associated with changes in art and burial practices (White and 0 

Connell 1982). While a number of explanations have been constructed to explain 

the changes (eg. White and O'Connell 1979, 1982; Bowdler 1981; Hiscock 1994) 

none have had the luxury of falling back on hypothetical differences in cognitive 

capacity. 

The null hypothesis 

Klein (1995) argues that the neural hypothesis is the most parsimonious or 

economical explanation for the Upper Palaeolithic Revolution. He implicitly takes 

it as the null hypothesis. The null hypothesis is what is initially assumed and must 

be proved false. This position, shared by many authors is made explicit by some. 

Binford and Chase are two examples. 

The best approach [to determine if Neanderthals and other pre-modern 
hominids had the capacity for culture] is to adopt the null hypothesis, 
thus putting the burden on the archaeologist to demonstrate that other 
possibilities are untenable and/or that the preferred method is 
unambiguously the best. 

(Binford 1989:38) 



In the context of the Lower and Middle Palaeolithic one cannot even 
assume a modern mindset, since determining if this was so is a goal, not 
a starting point. 

(Chase 1991: 199) 
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If the neural hypothesis is taken as the nul l hypothesis evidence must be found to 

reject it. That is, to demonstrate that Neanderthals were indeed as intelligent as 

modern humans. The alternat ive is to take as the nul l hypothesis, that 

Neanderthals were as intelligent as modern humans. Then evidence must be found 

that they were not as intelligent. In both cases lack of evidence forces acceptance 

of the null hypothesis. Unfortunately lack of evidence can be seen to characterise 

both sides. What the nul l hypothesis is taken to be is therefore extremely important 

and is the basis for much of the disagreement. 

Initial assumptions about Neanderthals cogn ition are largely based on 

paradigmatic biases: 

there is so little concern with epistemology in palaeoanthropological 
research designs that it is difficult to fi nd any evidence of an 
awareness that epistemological issues lie at the heart of the ceaseless 
debates that characterise the field. 

(Clark and Lindly 1989:627) 

The corred choice of the null hypothesis is certainly an epistemological issue, and 

Clark and Lindly (1989) are right in suggesting it is critical in archaeological 

research because of the inherent incompleteness of the data and therefore the 

difficulty in rejecting it. This is particularly the case in the Neanderthal debate, and 

also in questions of hominoid intelligence in general. 

Klein ( 1995) believes that the Neural Hypothesis should be the null hypothesis 

because it is the most parsimonious. This belief is flawed in three ways. Fi rst ly, the 

Neural Hypothesis is unable to account for all the data: accepting it as a v iable 

hypothesis requires rejecting the evidence for art, burials and the existence of 

transi tional assemblages. In thi s sense it might al ready be fa lsified. 
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Secondly, parsimony requires the si mplest explanation of all the evidence. If the 

Neural Hypothesis is not necessary, either because the Upper Palaeol ithic 

Revolution can be explai ned without it, as suggested by similar events in the 

archaeological record of modern humans, or because in itself it does not constitute 

a complete viable explanation, then it is clearly not the most economical option. 

Thirdly, if such an hypothesis was used to explain the difference in the behaviour 

of living primates, such as in at least one other case discussed earl ier in th is thesis 
I 

it wou ld be misleading. 

Primate behaviour 

The behaviour of living primates suggests two strong reasons why cognitive 

abil ities of Neanderthals were the same, or as complex, as that of modern humans. 

1 Total brain size may be the most significant constrai nt on intelligence. The 

relati ve size of constituent elements of the primate brain and the degree of 

connedivity within these elements are related to tota l brain size (see Chapter 

One). This would explain the apparent intellectual gap between great apes and 

other anthropoids and why gibbons fall into the latter class (see Chapter 3). The 

Neanderthal s actua lly had larger brains than modern humans (Aiello and Dunbar 

1993). If they had a significantly different brain structure, and had been less 

cognit ively complex than modern humans, they would constitute an anomalous 

case for primates. 

2 The second reason, and perhaps the most sign ificant, is that the behaviour of 

living hommoids is not a good reflecti on of cognit ive capabili ties. Even if the 

behaviour of Neanderthals was not as complex as modern humans (which the 



67 

archaeology of Neanderthals certainly suggests) their potential for complex 

cognitive processes may have been. 

Orang-utans are not social animals and generally do not manufacture tools to 

acquire or process food as do chimpanzees. In captivity however, they show at 

least the same potential as ch imps. Why have they evolved th is intelligence if they 

do not use it? 

This paradox can be explained in a number of ways (see Chapters 2 and 3). 

Evolutionary theory might explain it in terms of slackening of selection pressure: 

whatever intelligence was selected for may no longer be operating. For example, 

ancestral orang-utans may once have lived in large groups or in regions of scarce 

resources. It may also be explained in terms of non-adaptive change. Intell igence 

may not have been selected for at all. It may, for example, be a secondary effect of 

large body size. Explanations may also be forthcoming if more contemporary 

information is known: complex social intel lect may be an important part of orang

utans few, and rarely observed, social interactions. Also, resource availability may 

not require complex foraging or food acquisition strategies. 

Whatever the explanation, an apparent inconsistency is evident. The implications 

for extinct species is obvious - inferences, based on behaviour, about hominoid 

intelligence should be carefully made. With extinct species the problem is more 

serious because behaviour cannot be observed. It must be inferred from the 

archaeological record . What if the behaviour of living apes could on ly be. inferred 

from the archaeological record. Would this be a good reflection of observed 

behaviour in the wild? And would the apparent cogn itive differences appear 

greater, or be less I ikely to be detected? 
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The archaeology of living hominoids 

Archaeology is the study of material cu lture, the products and residues of past 

behaviour. The main aim is to reconstruct this behaviour and perhaps identify and 

explain spatial and temporal changes. It is generally thought to apply to histori c or 

preh istoric material, however the only restriction, one which demarcates the 

discipline, is that it is the study of human material culture. 

Other animals, li ke humans, leave traces of their behaviour. They alter the 

envi ronment in which they live- by eating, shitting and generally moving around. 

Many animals manipulate the environment in more complex ways, making 

complicated structures in which to live or by using some element as a tool to feed 

or for some other purpose. These alterations to the environment are the 

archaeologies of animals and although they are generally ephemeral they may be 

studied using the same analytical methods. Primate behaviour, particularly that of 

the great apes, can be studied in th is way. 

Great apes are the only primates that make nests. These wou ld be the most 

conspicuous and preservable product of any great ape behaviour. Chimpanzee 

nests, for example, may preserve for as long as 202 days (Sept 1992: 191). 

Although nest building does not fit into the tool using criteria (see Chapter 3), it is 

the most pervasive form of object manipulation and is absent in all other primates 

(Fruth and Hohmann 1994:1 09). There is also good evidence that nest building is a 

learned behaviour and may reflect cognitive processes (see Tuttle 1986). 

Apes make nests every night and sometimes they make day nests. Nest 

construction involves folding and weaving together branches from one or more 

trees to create a base which can be li ned by softer material. Variation in preferred 

location and in spatial patterning may reveal something of the ident ity and 

behaviour of the nest maker. Site select ion is not random. Chimpanzees and 

bonobos nest in particular sites within their home range (Fruth and Hohmann 
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1994; Sept 1992). Preference relates to type of habitat, type of tree and proximity 

to resources. Bonobos may also nest higher than chimpanzees (Fruth and 

Hohmann 1994: 11 7). Gorillas usually bui ld their nest close to or on the ground. 

Bonobos also nest in the largest groups. The average group size for bonobos is 7 

nests; for chimpanzees it is between 1 and 4 (1994: 119). This difference may be a 

reflection of the different social lives of these two species. Orang-utans being 

solitary do not nest in groups. 

Debris from feeding, particularly accumu lat ions of inedible or discarded parts of 

frui ts and nuts, is a major component of ape debris. As fruit trees are not 

distributed homogenously throughout a region, accumulations around clumped 

resources might be expected. Other debris such as stems, seeds, nut shells, 

discarded parts of small prey, including fur and bone of small mammals in the case 

of the chimpanzee, wou ld also be expected. In most cases it would be difficul t to 

attribute responsibility for this debris as many other primates uti lise the same 

resources (Sept 1992: 192). 

Feeding by apes, particularly by chimpanzees, may also require the use of tools. 

Discarded tools would be another key category of artefacts (see Table 2). Many of 

these would be diffi cul t to identify as artefacts given that most are manufactured by 

simple detachment. Some tools used for feeding, such a modified twigs or reeds 

used by chimps to feed on termites, might be identifiable as would digging st icks 

and anvils and hammerstones via association or use-wear. 

O ther types of debris and modifications to the envi ronment would include fecal 

deposits, paths created by well travelled routes. These would also be d ifficu lt to 

assign to a maker. 

The archaeology of great apes (summarised in Table 3) is clearly a quantum leap 

from the archaeology of any modern human or Neanderthal popu lation. Although 

mod ifi cat ion of sticks to make tools can be considered analogous to reduction 

strategies used in stoneworking (Wynn and McGrew 1989), it is also qual itatively 
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different to the archaeology of hominids w ith a stoneworking technology. The on ly 

comparable artefact, in terms of preservation, are stone anvi ls and hammerstones. 

However to be ident ified as artefacts they would requ ire a context unl ikely to 

survive. Thus livi ng apes and australopi thecines are set apart from al l other 

hominids in that neither have any long term archaeological record. 

Nests 

Debns 
from 
feedmg 

Too ls 
for 
feed1ng 

Other 

Table 3: Archaeology of living hominoids 

Ch1mpanzee 
(Pan troglodytes) 
Generally arboreal, 
ne-; t groupmgs at a 
s1ngle s1te 1-4 

D1 ca rded prey 
(1ncludmg fur and 
bone) 

Nut m1ddens 

Other fru1ts and 
vegetab le debris 
w ould be 
IndiStingUIShable 
from that left by 
many other 
pr~mates 

Common 

M odif1ed tw1gs and 
reeds for procunng 
term1 tes 

Hammer and anvils 
for nut crackmg 

Bonobo Gori ll a Orang-utan 
(Pa n paniscus) (Gori ll a goril la) (Pongo pygmaeus) 
Generally General ly on or General ly arborea l, 
arboreal, nest near the ground, nest groupings rare 
groupings at a nests of group 
single site 7 members in 

relative close 
proximity 

Fru1t and Destroyed trees, Trees scarred by 
vegetable debris termite mounds. removing bark 
would be 
mdistmguishable Fruit and vegetable Fruit and vegetable 
from that left by debris would be debris would be 
many other indistingu ishable indistingu ishable 
primates from that left by from that left by 

None 

many other many other 
primates 

None 

primates 

Rare 

Sumatran orang
utans may use 
sticks to procure 
insects, honev and 
seeds 

Tools used m Tools used in Tools used in Tools used in 

agon1st1C 
behav1our, feca l 
deposits and other 
modif1cat1 on to the 
env~ronment due to 
feedmg or 
travelling w ould 
genera ll y be 
und1agnostic. 

agonistic 
behaviour, fecal 
deposits and other 
modification to 
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Unlike that of the long gone austalopiths, the short term or ephemeral archaeology 

of apes is available for study and this might be done to provide snapshots of their 

behaviour. The perceived difference in the intelligence of the orang-utan and 

chimpanzee would appear to be sign ificant. The orang-utan would show no 

evidence of social complexi ty nor, in most cases, technological or manipulative 

ability in food acquisition and processing. Explaining this difference in inferred 

behaviour would be very hard, as the information required would not be available. 

That is, there would be no observations at moments of complex social interactions, 

or moments of ingenuity or problem solving that leave no trace. To some extent 

resource availability might be used to explain lack of technology (although this 

wou ld not be possible for an extinct hominid without fine grained reconstruction 

of its palaeoenvironment). 

The study of great ape archaeology may be useful for understanding the behaviour 

of extind hominids. Sept's (1992) study of the archaeology of chimpanzees 

suggests alternatives to mainstream understanding of formation processes and 

therefore of the behaviour of Oldavai hominids. Here, however, the study is only 

used to highlight the misleading differences between the archaeology of living 

apes and also the gap that exists between these and the archaeology of modern 

humans. Two important points should become apparent from this exercise: 

1 If a model is to be used to describe Neanderthal behaviour (and cognitive ability) 

it shou ld come from living humans rather than living apes. 

2 The social intellect and ecological intelligence, used in manipulation of the 

envi ronment, that might be discerned from observing I iving orang-utans is not 

visible in their archaeological record. Orang-utans would therefore appear even 

less intellectually capable than chimpanzees via inferences from this record. 

If all knowledge of orang-utans came from their archaeology, as it does for extinct 

hominid species, a very different picture of their cognitive capacity and 

behavioural potential would be assumed. 
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Conclusion 

The question of Neanderthal cognition is fundamentally different to cogn1t1ve 

development in other primates. This is because it does not descr1be 

encephalisation, the usual correlate for primate intelligence, and also because 

there is no good evidence to suggest the Neanderthals had any less soph1st1 cated 

cognitive processes than modern humans. This assumption has been consistentl y 

made because the Upper Palaeolithic revolution roughly coincides with the 

disappearance of Neanderthals - or, more precisely, that suite of physical 

characteristics which has come to identify them . 

The view that Neanderthals were less intelligent can, however, be convincingly 

refuted on the basis of the archaeological record, as all the elements that 

characterise the Upper Palaeol ith ic can be found before the transi ti on, only to a 

lesser extent. This view should be regarded as unnecessary, firstly because it in 

itself offers no explanation for the transition and secondly that similar transi tions 

have occurred in modern human prehistory which have not required a neural 

explanation. 

Much of the debate derives from the initial assumptions made about cogni tion 

affecting the way the archaeological evidence is perceived. By placi ng 

Neanderthals and modern humans in the context of the wider question of primate 

intelligence it has been argued that this initial assumption should be> that 

Neanderthals were as cognitively capable as modern humans. While the 

limitations of the archaeological record are partly responsible for the apparent 

abruptness of the Middle to Upper Palaeolithic transition they may al so be 

responsi ble for misleading researchers about the cogni tive complexity of extmd 

hominoids, as they surely would do for living ones. 
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Chapter 5: Conclusion 

Assumption is the M other of all fuck ups. 

Penn in Under Siege Two (1995) 

Theories that explain the evolution of intelligence in primates have been constructed 

wi th the assumption that intel ligence has evolved via natural selection. Two general 

hypothesis exist, one emphasising the social role of intelligence, the other the 

ecological role speci fically in foraging strategy. Data from living hominoids do not 

support either hypothesis. It also suggests that behaviour is not always a good 

reflection of inte lligence. 

The ecologica l hypothesis is difficult to support with any primate data. It suffers from 

a confusion between describing evolution and explaining it: it is not suffic ient to 

identify patterns. Primates with larger brains may have more frugivorous diets, larger 

home ranges or more complex food acquisition strategies- all of which may requ ire 

significant intelligence to maintain - but it doesn't necessari ly supply the explanation 

for why this intelligence evolved in the first place. Variation in foraging strategy 

between species of great apes are indicative of a w ide range of intelligence yet in 

capt ivity all demonstrate a similar cognitive complex ity. Chi mpanzees for example, 

make tools and employ complex hunting strategies but show no cognitive superiority 

to orang-utans or bonobos who rarely do so. Indeed, many captive primates 

demonstrate skills in manipulating the environment but only a few use these in the 

wild. The capacity for this type of behaviour may be a by-product of intell igence that 

developed for other reasons. 

Most primates are social animals and constantly require social skills that enable them 

to be successful individuals w ithin a group. This is essentially the premise on which 

the social hypothesis rests. It is a strong argument and provides many explanat ions 
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for differential success in survival and reproduction, the crux of natural selection. 

However, it suffers from a lack of empirical evidence. Dunbar's attempt to provide 

such evidence using group size as a measure of social intellect has not been 

successful: for living hominoids there is no relationship between group size and 

neocortex ratio. The orang-utan provides an example of a non-social primate which 

demonstrates a sophisticated social intellect in captivity. This discrepancy in actual 

and potential behaviour suggests that intelligence in primates may not always be the 

result of adaptation and selection. 

Explanations for intel ligence remain firmly embedded in the adaptationist 

programme. Intelligence is a part or trait for which there is a tendency to isolate via 

atomising of the animal. An adaptive argument is then given to explain its existence. 

The arguments follow closely those Gould and Lewontin have outlined (1 979:586-

7). Two points rai sed by Gould and Lewontin particularly apply to the debate. (1) In 

the absence of a good adaptive argument a good adaptationist should "attribute 

failure to imperfect understanding of where an organism lives and what it does". This 

line of argument is used to explain cases that do not fit an hypothesis and m ight refer 

to lack of knowledge of ancestral species (eg. Dunbar 1 993; Gibson 1 986; Lethmate 

1 982). (2) If one adaptive argument fails, a good adaptationist should replace it with 

another: for primate intelligence we are offered two hypotheses from which to 

choose. There are also attempts to apply a combination of the two, that 1s, a 

combination of adaptive arguments (McGrew 1 993). 

Benefits conferred by increased intelligence may be used to some advantage. This 

does not mean that intelligence is adaptive. It may be the result of adaptive change 

of another aspect of the animal or due the random process of genetic drift. If 

intelligence in primates is related to total brain size, and the major constraint on 

brain size is body size, then a primate must reach a certain size in order to attain 

some level of intelligence, and conversely, a primate of a certain size must have 

some level of intelligence. If this hypothesis is correct, relative brain size, or EQ, is 

not a good indicator of intelligence. It may, however, be an indicator of intelligent 

behaviour. This perspective has implications for drawing inferences about the 
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behaviour of extinct primates and identi fying when the capacity for complex 

cognitive processes first appeared. 

There is some evidence that the intelligence of great apes is more human-like than 

that of other primates. On the other hand, gibbons seem to have monkey like 

intelligence, which is consistent with the size hypothesis. Chimpanzees for example, 

live in communities in which a form of cultural transmission may occur that is 

qualitatively different from that observed in monkeys. The social skills of 

chimpanzees indicates they have an awareness of internal states of their 

conspecifics. The existence of this capacity is supported by tests in the laboratory. 

These tests indicate the capacity may be shared by all other great apes. 

In the case of Neanderthal intelligence, over a century of scientific research has seen 

fluduating views regarding their cognitive complexity. These fluctuations result from 

different interpretations of the archaeological (and palaeontological) record rather 

than from its inevitable accumulation. Like primatologists, many archaeologists make 

the assumption that if intelligence exists, it must be utilised. Or that it had to be in 

the past. They suffer the same aversion to the non-adaptive argument and to a 

misplaced confidence in the archaeological record. This thesis has argued that the 

correct interpretation of the record cannot support the assumption that Neanderthals 

were any less intelligent than modern humans. By making an analogy with the 

archaeology of living apes it has also been demonstrated that archaeology in itself 

should not in fluence the initial assumption. In the absence of an understanding of 

primate intell igence, archaeology has led to the choice of the wrong nul l hypothesis. 

If it is assumed that the Neanderthal intellect was essentially modern, as the 

evidence suggests it should be, then their intelligence did not evolve via the 

advantages conferred by the artistic and technological innovations that occurred in 

the Upper Palaeolithic. This argument can also be made for modern humans if it is 

assumed that no biological changes have occurred since they first appeared, 

probably about 100 000 years ago. These changes are a case of cultural evolution. 

They do not correspond to genetic changes. While the behaviour of modern humans 
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in terms of thei r use of these innovations may have been selected over Neanderthal 

behaviour there is no good evidence to suggest that this is a good reflection of 

cognitive di fference. 

It has been through intensive long-term field studies over the last few decades that 

the complex intellect of great apes have been revealed. On ly recently have orang

utans been given similar cognitive status to chimps. There wi ll never be an 

opportunity for similar studies of Neanderthal society. However, I suggest that if 

there were, a significant intellect with a potential for innovation and complex 

social organisation would become apparent. 
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Appendix 

Table 4: A taxonomy of living hominoids 

Family Genus Species Subspecies 

Pongidae Pan troglodytes troglodytes 
schweinfurthii 
verus 

paniscus 

Gorilla gorilla gorilla 
beringei 
graueri 

Pongo pygmaeus pygmaeus 
abelii 

H ylobatidae Hylobates concolor concolor 
lu 
hainanus 
jingdongensis 
furvogaster 
luecogenys 
siki 
gabriellae 

syndactyl us syndactyl us 
continentis 

hoolock hoolock 
leuconedys 

moloch 

agi/is agilis 
unko 
albibarbis 

Jar vestitus 
Jar 
entelloides 

muelleri muelleri 
funereus 
abbotti 

pileatus 
klossii 

Hominidae Homo sapiens sapiens 

Notes: Gibbon taxonomy from M arshal l and Sugardjito (1986) and Groves (1993) . Subspecies of 

concolor g1bbon are of uncertain taxonomic status. Great Ape taxonomy from Groves (1986). 
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