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Preface

It took millions of years for the human mind to evolve. It is the
product of a long, gradual process with no predestined goal or
direction. During the final 2.5 million years of this process, our
ancestors left traces of their behaviour such as their stone tools,
food debris and paintings on cave walls. They only left written
records towards the very end of this period, starting a mere 5,000
years ago. Consequently to understand the evolution of the mind
we must look at our prehistory, for it was during that time that
the distinguishing features of the human mind arose, features such
as language and an advanced intelligence. To gain an under-
standing of the mind leads on to an appreciation of what it means
to be human. I hope, therefore, that The Prehistory of the Mind
will be of interest not just to archaeologists and psychologists, but
to any moderately inquisitive and reflective reader.

I have tried to write a book that makes the evidence from pre-
history accessible to readers who may never previously have heard
of an australopithecine or a handaxe. But this book also tries
to put forward a new theory for the evolution of the mind. The
academic audience who must judge this theory will need to see it
supported at a level of detail that is perhaps tedious for the general
reader. I cater for those scholars with extensive notes to provide
additional support for claims made within the text. These will also
be of value to students trying to get to grips with the complexities
of the archaeological record and human evolution.

Although the evolution of the mind was a slow, gradual
process, there were nevertheless key events which acted as turning
points for how the mind evolved. Similarly the evolution of this
book has been a gradual process, but one for which I can see
three defining events. Without these it would either not have been
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written, or, like the mind, have remained in a rather primitive
state. After having my initial interest in prehistoric cognition
stimulated by reading the work of the American archaeologist
Thomas Wynn, the first of these defining events was in 1988 while
I was a Research Fellow at Trinity Hall in Cambridge. At lunch
one day the Master of the college, Sir John Lyons, casually asked
me whether I had ever read The Modularity of Mind by Jerry
Fodor. I hadn’t, but did so immediately. And thus an idea about
the prehistory of the mind was sown within my mind, although
it remained there with little growth for the following six years.
Then - the second event — one evening in April 1994, after having
left Cambridge and joined the staff at Reading University, I had
dinner with Leda Cosmides, John Tooby and Michael Jochim in a
beach restaurant in Santa Barbara, California. Leda and John
bombarded me with their ideas about an evolutionary psychology,
and gave me a list of books to read, each of which became critical
to the development of my work. Finally, a few months later, I chatted
with a colleague of mine, Mark Lake, as we ate at a motorway
service station somewhere on the M6 in the middle of the night while
driving to my excavations in Scotland. We talked about archaeology,
the mind and computers and I realized that it was time to get the
prehistory of the mind out of my mind and on to paper.

The opportunity to do so was granted by my colleagues in the
Department of Archaeology at Reading University who allowed
me to take a period of research leave, between January and March
1995, during which the first draft of this book was written. I am
grateful to my Reading colleagues not only for this period of leave
but for having provided such a pleasant and stimulating environment
for developing my version of cognitive archaeology since joining
them in 1992. Richard Bradley, Dick Byrne and Clive Gamble
kindly read that draft and provided many perceptive criticisms
and words of encouragement.

While re-writing the book many people provided me with new
references, their unpublished papers and simply their time — often
no more than a few words in conversation which, unknown to
them, were of such value to me. Others have been most helpful in
my research on ancient minds during my time in Cambridge and
Reading. I would particularly like to thank: Leslie Aiello, Ofer
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Bar-Yosef, Pascal Boyer, Bob Chapman, Michael Corballis, Leda
Cosmides, Nyree Finlay, Bill Finlayson, Robert Foley, Chris
Knight, Alexander Marshack, Gilbert Marshall, Paul Mellars,
Richard Mithen, Steven Pinker, Camilla Powers, Colin Renfrew,
Chris Scarre, Rick Schulting, John Shea, Stephen Shennan, James
Steele, Chris Stringer and Thomas Wynn. Throughout that time,
Mark Lake has been a sounding board for my ideas and to him
I am particularly grateful. I also owe a debt to the editorial staff
at Thames and Hudson for their help during the final stages of
writing. And I would like to thank Margaret Mathews and Aaron
Watson for the line drawings.

Most of the writing for this book was undertaken on the dining
room table at home in the midst of the hurly-burly of my family
life. Consequently my biggest thanks must go to my wife, Sue, and
to my children for suffering the piles of books and my constant
tapping at the wordprocessor. It is indeed to my children, Hannah,
Nicholas and Heather, that I dedicate this book as thanks for
having such lively and thoroughly modern young minds.



1 Why ask an archaeologist
about the human mind?

he human mind is intangible, an abstraction. In spite of more

than a century of systematic study by psychologists and
philosophers, it eludes definition and adequate description, let
alone explanation. Stone tools, pieces of broken bone and carved
figurines — the stuff of archaeology — have other qualities. They
can be weighed and measured, illustrated in books and put on
display. They are nothing at all like the mind — except for the
profound sense of mystery that surrounds them. So why ask an
archaeologist about the human mind?

People are intrigued by various aspects of the mind. What is
intelligence? What is consciousness? How can the human mind
create art, undertake science and believe in religious ideologies
when not a trace of these are found in the chimpanzee, our clos-
est living relative?' Again one might wonder: how can archaeolo-
gists with their ancient artifacts help answer such questions?

Rather than approach an archaeologist, one is likely to turn to
a psychologist: it is the psychologist who studies the mind, often
by using ingenious laboratory experiments. Psychologists explore
the mental development of children, malfunctions of the brain and
whether chimpanzees can acquire language. From this research
they may offer answers to the types of questions posed above.

Or perhaps one would try a philosopher. The nature of the
mind and its relation to the brain — the mind-body problem — has
been a persistent issue in philosophy for over a century. Some
philosophers have looked for empirical evidence, others have
simply brought their considerable intellects to bear on the subject.

There are other specialists one might approach. Perhaps a
neurologist who can look at what actually goes on in the
brain; perhaps a primatologist with specialized knowledge of
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chimpanzees in natural, rather than laboratory, settings; perhaps
a biological anthropologist who examines fossils to study how the
brain has changed in size and shape during the course of human
evolution, or a social anthropologist who studies the nature of
thought in non-Western societies; perhaps a computer scientist
who creates artificial intelligence?

The list of whom we might turn to for answers about the
human mind is indeed long. Maybe it should be longer still with
the addition of artists, athletes and actors — those who use their
minds for particularly impressive feats of concentration and
imagination. Of course the sensible answer is that we should ask
all of these: almost all disciplines can contribute towards an under-
standing of the human mind.

But what has archaeology got to offer? More specifically, the
archaeology to be considered in this book, that of prehistoric
hunter-gatherers? This stretches from the first appearance of stone
tools 2.5 million years ago to the appearance of agriculture after
10,000 years ago. The answer is quite simple: we can only ever
understand the present by knowing the past. Archaeology may
therefore not only be able to contribute, it may hold the key to an
understanding of the modern mind.

Creationists believe that the mind sprang suddenly into exist-
ence fully formed. In their view it is a product of divine creation.?
They are wrong: the mind has a long evolutionary history and can
be explained without recourse to supernatural powers. The impor-
tance of understanding the evolutionary history of the mind is one
reason why many psychologists study the chimpanzee, our closest
living relative. Numerous studies have compared the chimpanzee
and human mind, notably with regard to linguistic capacities.
Yet such studies have ultimately proved unsatisfactory, because
while the chimpanzee is indeed our closest living relative, it is not
very close at all. We shared a common ancestor about 6 million
years ago. After that date the evolutionary lineages leading
to modern apes and humans diverged. A full 6 million years
of evolution therefore separates the minds of modern humans
and chimpanzees.

It is that period of 6 million years which holds the key to an
understanding of the modern mind. We need to look at the minds
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in which brain size increased. We can see that there were two
major spurts of brain enlargement, one between 2.0 and 1.5
million years ago, which seems to be related to the appearance of
Homo habilis, and a less pronounced one between 500,000 and
200,000 years ago. Archaeologists tentatively link the first spurt
to the development of toolmaking, but can find no major change
in the nature of the archaeological record correlating with the
second period of rapid brain expansion. Our ancestors continued
the same basic hunting and gathering lifestyle, with the same
limited range of stone and wooden tools.

The two really dramatic transformations in human behaviour
occurred long after the modern size of the brain had evolved. They
are both associated exclusively with Homo sapiens sapiens. The
first was a cultural explosion between 60,000 and 30,000 years
ago, when the first art, complex technology and religion appeared.
The second was the rise of farming 10,000 years ago, when people
for the first time began to plant crops and domesticate animals.
Although the Neanderthals (200,000-30,000 years ago) had
brains as large as ours today, their culture remained extremely
limited — no art, no complex technology and most probably
no religious behaviour. Now big brains are expensive organs,
requiring a lot of energy to maintain — 22 times as much as an
equivalent amount of muscle requires when at rest.* So here we
find a dilemma — what was all the new brain processing power
before the ‘cultural explosion’ being used for? What was happen-
ing to the mind as brain size expanded in the two major spurts
during human evolution? And what happened to it between these
spurts, and to the mind of Homo sapiens sapiens to cause the
cultural explosion of 60,000-30,000 years ago? When did
language and consciousness first arise? When did a modern form
of intelligence arise ~ what indeed is this intelligence and the
nature of the intelligence that preceded it? What are the relation-
ships of these, if any, to the size of the brain? To answer such ques-
tions we must reconstruct prehistoric minds from the evidence I
introduce in Chapter 2.

We will only be able to make sense of the evidence, however, if
we have some expectations about the types of minds that our
ancestors may have possessed. Otherwise we will simply be faced
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Two views of the mind
(after Cosmides & Tooby 1992)

The 'Standard Social Science’ model
a 'generalized mentality’
Biology

A content-free,
general-purpose learning

mechanism

Culture

According to psychologists Leda Cosmides and
John Tooby, social scientists tend to regard
the mind as a content-free, general-purpose
learning mechanism. At birth the mind is a
‘blank slate’ and our knowledge of the world
and the manner in which we think is acquired
from our culture. In this view of the mind,
our biology plays a limited role in the nature

The Evolutionary Psychology model
a "specialized mentality’
Biology

v. Multiple, content-rich, )

domain-specific

mental modules

Culture

Evolutionary psychologists argue that our
biological makeup has a major influence over
the way we think. They believe that the mind

is constituted by a series of specialized cognitive
processes, each dedicated to a specific type

of behaviour - like the blades of a Swiss

army knife. At birth these already contain

a substantial amount of knowledge about

of our minds. the world.

with a bewildering mass of data, not knowing which aspects of it
may be significant for our study. It is the task of Chapter 3 to begin
to set up these expectations. I am able to do so because psycholo-
gists have realized that we can understand the modern mind only
by understanding the process of evolution. Consequently while
archaeologists have been developing a ‘cognitive archaeology’,
psychologists have been developing an ‘evolutionary psychology’.
These two new sub-disciplines are in great need of each other.
Cognitive archaeology cannot develop unless archaeologists take
note of current thinking within psychology; evolutionary psycholo-
gists will not succeed unless they pay attention to the behaviour of
our human ancestors as reconstructed by archaeologists. It is my
task within this book to perform a union, the offspring of which
will be a more profound understanding of the mind than either
archaeology or psychology alone can achieve.

Chapter 3 will be concerned with outlining the developments
in psychology that need to be brought into contact with the
knowledge we have of past behaviour. One of the fundamental
arguments of the new evolutionary psychology is that it is wrong
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to view the mind as a general-purpose learning mechanism, like
some sort of powerful computer. This idea is dominant within the
social sciences, and is indeed a ‘common-sense’ view of the mind.
The evolutionary psychologists argue that we should replace it
with a view of the mind as a series of specialized ‘modules’, or
‘cognitive domains’ or ‘intelligences’, each of which is dedicated
to some specific type of behaviour’ (see Box p. 9) - such as
modules for acquiring language, or tool-using abilities, or engag-
ing in social interaction. As I will explain in the following chap-
ters, this new view of the mind does indeed hold a key to unlocking
the nature of both the prehistoric and modern mind - although in
a very different way from that in which the evolutionary psycholo-
gists currently believe. The contrast between a ‘generalized’ and
‘specialized’ mentality will emerge as a critical theme throughout
this book.

As we look at the new ideas of evolutionary psychology, we will
find another dilemma that requires resolution. If the mind is
indeed constituted by numerous specialized processes each dedi-
cated to a specific type of behaviour, how can we possibly account
for one of the most remarkable features of the modern mind: a
capacity for an almost unlimited imagination? How can this arise
from a series of isolated cognitive processes each dedicated to a
specific type of behaviour? The answer to this dilemma can only
be found by exposing the prehistory of the mind.

In Chapter 4 I will draw upon the ideas of evolutionary
psychology, supplemented by ideas from other fields, such as child
development and social anthropology, to suggest an evolutionary
scenario for the mind. This will provide the template for the
reconstruction of prehistoric minds in the following chapters. In
Chapter 5 we will begin that task by tackling the mind of the
common ancestor to apes and humans who lived 6 million years
ago. We have no fossil traces or archaeological remains of that
ancestor and will consequently make an assumption that the mind
of this ancestor was not fundamentally different from that of the
chimpanzee today. We will ask questions such as what do the tool-
using and foraging abilities of chimpanzees tell us about the chim-
panzee mind — and hopefully that of the 6-million-year-old
common ancestor?
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In the two chapters thereafter, we will reconstruct the minds
of our human ancestors prior to the appearance of Homo sapiens
sapiens — our own species — in the fossil record 100,000 years ago.
In Chapter 6 we will focus on the first member of the Homo
lineage, Homo habilis. As well as being the first identifiable
ancestor to make stone tools, Homo habilis was also the first to
have a diet with a relatively large quantity of meat. What do these
new types of behaviour tell us about the Homo habilis mind?
Did Homo bhabilis have a capacity for language? Did this
species possess a conscious awareness about the world similar to
ours today?

In Chapter 7 we will look at a group of human ancestors and
relatives whom I will refer to as the ‘Early Humans’. The best
known of these are Homo erectus and the Neanderthals. The Early
Humans existed between 1.8 million years ago and a mere 30,000
years ago. It will be when reconstructing the Early Human mind
that we face the problem of explaining what the new brain pro-
cessing power that appeared after 500,000 years ago was doing,
given that we see limited change in Early Human behaviour during
this period — which is why we can group all these ancestors
together as Early Humans.

The Neanderthals provide us with our greatest challenge, a
challenge I take up when I ask in Chapter 8 what it may have been
like to have the mind of a Neanderthal. Popularly thought to be
rather lacking in intelligence, we will see how in many ways
Neanderthals were very similar to us, such as in terms of their
brain size and their level of technical skill as evident from their
stone tools. Yet in other ways they were very different, such as in
their lack of art, ritual and tools made from anything but stone
and wood. This apparent contradiction in Neanderthal behaviour
- so modern in some ways, so primitive in others — provides vital
evidence for reconstructing the nature of the Neanderthal mind.
By doing so we will gain a clue as to the fundamental feature of
the modern mind - a clue that remains hidden from psychologists,
philosophers and indeed any scientist who ignores the evidence
from prehistory.

The climax of our enquiry then comes with Chapter 9, ‘The big
bang of human culture’. We will see that when the first modern
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humans, Homo sapiens saptens, appeared 100,000 years ago they
seem to have behaved in essentially the same manner as Early
Humans, such as Neanderthals. And then, between 60,000 and
30,000 years ago — with no apparent change in brain size, shape
or anatomy in general — the cultural explosion occurred. This
resulted in such a fundamental change in lifestyles that there
can be little doubt that it derived from a major change in the
nature of the mind. I will argue that this change was nothing
less than the emergence of the modern mind - the same mentality
that you and I possess today. Chapter 9 will be concerned with
describing the new mentality, while Chapter 10 will then suggest
how it arose.

In Chapter 11, my final chapter, I will move from considering
the prehistory of the mind to the evolution of the mind. Whereas
the course of the book tracks how the mind has changed during
the last 6 million years, in that final chapter I will adopt a truly
long-term perspective by beginning 65 million years ago with the
very first primates. By doing so we will be able to appreciate how
the modern mind is the product of a long, slow evolutionary
process — although a process that has a remarkable and hitherto
unrecognized pattern.

I complete my book with an epilogue which addresses the
origins of agriculture 10,000 years ago. This event transformed
human lifestyles and created new developmental contexts for
young minds — contexts within sedentary farming societies rather
than a mobile hunting and gathering existence. Yet I will show in
the course of this book that the most fundamental events which
defined the nature of the modern mind occurred much earlier in
prehistory. The origins of agriculture are indeed no more than an
epilogue to the prehistory of the mind.

In this book I intend to specify the ‘whats’, ‘whens’ and ‘whys’ for
the evolution of the mind. While following its course I will be
searching for — and will find - the cognitive foundations of art,
religion and science. By exposing these foundations it will become
clear how we share common roots with other species — even
though the mind of our closest living relative, the chimpanzee, is
indeed so fundamentally different from our own. I will thus
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provide the hard evidence to reject the creationist claim that the
mind is a product of supernatural intervention. At the end of this
prehistory I hope I will have furthered an understanding of how
the mind works. And I also hope to have demonstrated why one
should ask an archaeologist about the human mind.
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o find the origins of the modern mind we must look into the

darkness of prehistory. We must go back to a time before the
first civilizations, which began a mere 5,000 years ago. We must
go back further than the first domestication of plants and animals
10,000 years ago. We must flash past the first appearance of art
30,000 years ago and even that of our own species, Homo sapiens
sapiens, in the fossil record 100,000 years ago. Not even 2.5
million years ago, the time when the very first stone tools appear,
is adequate. Our starting point for the prehistory of the mind can
be no less than 6 million years ago. For at that time there lived an
ape whose descendants evolved in two separate directions. One
path led to the modern apes, the chimpanzees and gorillas, and the
other to modern humans. And consequently, this ancient ape is
referred to as the common ancestor.

Not only the common ancestor but also the missing link. It is
this species that links us to the living apes, and it remains missing
from the fossil record. We have not a single fossil fragment. But
we cannot doubt that the ‘missing link’ existed. Scientists are hard
on its heels. By measuring the differences in the genetic makeup of
modern apes and humans, and by estimating the rate at which
genetic mutations arise, they have tracked it down to living about
6 million years ago. And we can be confident that it lived in Africa,
for — just as Darwin declared — Africa does indeed seem to have
been the cradle of humankind. No other continent has yielded the
requisite ancestral human fossils.

Six million years is a vast span of time. In order to begin to
comprehend it, to grasp its salient pattern of events, it helps to
think of those events as constituting a play, the drama of our past.
A very special play, for no one wrote the script: 6 million years of
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improvisation. Our ancestors are the actors, their tools are the
props and the incessant changes of environment through which
they lived the changes of scenery. But as a play do not think of it
as a ‘whodunit’, in which action and ending are all. For we already
know the ending — we are living it. The Neanderthals and the other
Stone Age actors all died out leaving just one single survivor,
Homo sapiens sapiens.

Think of our past not as a novel by Agatha Christie or Jeffrey
Archer but as a Shakespearean drama. Think of it as a story in
which prior knowledge of the dénouement enriches enjoyment and
understanding. For we need not worry about what is going
to happen. Instead we can be concerned with why things happen -
the mental states of the actors. We don’t watch Macbeth to find
out whether or not he will murder Duncan, nor do we have a
sweepstake on whether Hamlet will live or die. Similarly, in
this book our interest is not so much with what our Stone Age
ancestors did or did not do, as with what their actions tell us about
their mentality.

So look upon this short chapter as the play’s programme notes.
Different producers — the writers of archaeological textbooks —
stress different versions even of the main events, which is why a few
comments on the alternative versions have been added. I have
divided the drama into four acts, and provide below a brief
summary of the action, as well as ‘biographical details’ for the
actors, and notes about the props and scene changes. These may be
read either now or used as a source of reference later in the book.
The changes of lighting I refer to reflect the variable quality and
quantity of our knowledge about each of these acts of prehistory.
And when I refer to ‘he’ or ‘his’, and ‘she’ or ‘her’ I am adopting
these on an arbitrary basis simply to avoid the inelegant he/she and
his/her. There is no implication that either of the sexes was neces-
sarily more important than the other at any time in our past.

Act1l
6—4.5 million years ago
A long scene of little action.
To be watched virtually in total darkness.
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Our play opens somewhere in Africa around 6 million years ago
and has a single actor, the ancestral ape. This actor has not one but
two stage names, common ancestor and missing link. Until some
fossil traces are found, its true identity — a scientific name — must
remain a blank. As we know nothing about the environment in
which this ancestral ape lived, and as it appears to have left no
stone tools, the stage for this whole act remains bare and silent.
Some producers would be inclined to add trees and provide a set
of simple tools, much like the termite sticks used by chimpanzees
today. But this risks over-interpretation. We must leave the stage
bare and have no action throughout this act. We are indeed virtu-
ally in total darkness.
Act2
4.5-1.8 million years ago
This has two scenes which together last just over 2.5 million years.
They should be lit only by a flickering candle.

Act 2 takes place in Africa, initially just in regions such as Chad,
Kenya, Ethiopia and Tanzania, and then the stage enlarges to
encompass South Africa for the second scene. The act begins 4.5
million years ago with the appearance of Australopithecus
ramidus, an actor only made known to the world in 1994. He is
the first of the so-called australopithecines (literally ‘southern
apes’). After about 300,000 years a second player appears, A.
anamensis — an even more recent arrival, having been found in
1995. Both of these actors are living in wooded environments and
are principally vegetarian. By 3.5 million years they have both
departed stage left and been replaced by a performer so famous
that she has been given a stage name, Lucy (because her discoverer
happened to be listening at the time to the Beatles’ song, ‘Lucy in
the Sky with Diamonds’). Her true identity is Australopithecus
afarensis. It seems most likely that she is descended from A.
ramidus, but she may well have evolved from A. anamensis, or
someone else altogether. Lucy is such an impressive character,
adept at both walking upright on two legs and climbing trees, that
the lack of props — tools - is hardly noticeable. She leaves the stage
after just 0.5 million years and the play enters another period of
silence until the second scene begins at 2.5 million years ago. But
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right at the very end of the first scene, we see some pieces of stone
scattered on the stage. These seem little different from naturally
cracked pieces of rock, but in fact they are the first props of the
play. Unfortunately we cannot see the actor who made them.

Scene 2 opens at 2.5 million years ago with a rush of actors on
to the stage. Most of these look similar to those of Scene 1,
although they come in a variety of shapes and sizes. These are
more australopithecines: they are Lucy’s children. In fact one of
these, which has a noticeably light build and is referred to as a
gracile australopithecine, is very similar to Lucy, although we see
him in South rather than East Africa. This is A. africanus, who
behaves rather like a modern baboon, although he spends more
time on two legs. The other australopithecines are physically much
more robust, with representatives in both East and South Africa.
These remind us of gorillas rather than baboons.

By 2 million years ago, after A. africanus has disappeared, a
new group of actors appear who are big-headed and seem rather
precocious. Indeed they are the first members of the Homo
lineage, and have brains 1.5 times larger than the australo-
pithecines. But, as with the australopithecines, they show consid-
erable variability in size and shape. Some commentators discern
just a single actor, Homo habilis, but it is likely that three are
present — Homo habilis, Homo rudolfensis and Homo ergaster.
Nevertheless, because they are so difficult to differentiate, we will
simply refer to them collectively as Homo babilis.

Homo habilis is definitely carrying tools, stone artifacts
described as the Oldowan industry. Perhaps the robust australo-
pithecines are as well, it is hard to tell. The anatomy of their hands
would certainly allow them to do so. We can see Homo babilis
butchering animals with his tools, but we cannot be confident as
to whether the carcasses had been hunted or just scavenged from
the kills of lions and leopards. As the scene comes to an end, the
behaviour of Homo habilis and his robust australopithecine
cousins appears to be diverging markedly, with the first becoming
more proficient in making tools and including more meat in his
diet, while the australopithecines seem to be chewing their way to
an even more robust morphology.
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Act3
1.8 million—-100,000 years ago
Two scenes, which have an exciting start at around 1.8-1.5 million
years ago, but which lapse into utter tedium. The lighting is still
poor, although it improves slightly for the second scene.

Act 3 opens with a grand announcement: ‘The Pleistocene begins’.
The ice sheets start to form in high latitudes. On to our stage at
1.8 million years ago strides a new figure, Homo erectus. She is
descended from Homo habilis (or maybe one of the other types of
Homo), who now leaves the action, and is taller and larger-
brained. The robust australopithecines hang around in the shad-
ows until 1 million years ago, but take no part in the events of this
act. The astonishing thing about the appearance of Homo erectus
is that her arrival seems to be practically simultaneous in three
parts of the world, East Africa, China and Java —and consequently
the stage has now had to expand to include the Near East, Eastern
and Southeast Asia. Gradually we see Homo erectus, or her dis-
carded tools, in all these areas. But it is difficult to tell exactly
when she arrived in particular places and quite what she is doing.

After more than a million years of Homo erectus — during which
there appears to have been no further expansion of the brain - we
begin to see some new performers on the stage. As with the earli-
est Homo, it is unclear how many species we actually have. Homo
erectus continues living in East Asia until a mere 300,000 years
ago, but elsewhere in Asia and in Africa we see actors with more
rounded skulls who are rather awkwardly referred to as archaic
Homo sapiens. These are likely to be descended from Homo erect-
us in their respective continents and mark a return to a period of
increasing brain size. By 500,000 years ago, the stage has become
further enlarged to include Europe. The actor here is called Homo
heidelbergensis, another descendent of Homo erectus who seems
to have a particularly large physique.

While the props of Act 2 continue to be used throughout this
act, some rather more impressive ones appear. Most notable are
symmetrical pear-shaped stone tools called handaxes. Soon after
these have first appeared in East Africa, at around 1.4 million
years ago, they become pervasive in almost all parts of the world
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except for south-east Asia, where no tools are discernible at all ~
some commentators think that they are made here from
perishable bamboo.

The second scene of this act, beginning around 200,000 years
ago, is traditionally referred to by archaeologists as the ‘Middle
Palaeolithic’, distinguishing it from the ‘Lower Palaeolithic’ of the
preceding scene. But the boundary between these is so blurred that
this distinction is gradually being phased out. Yet it is clear that by
this date there have been some significant changes in the props
being used by the actors. These have become rather more diverse,
and handaxes have become less prominent. New tools include
those made with a new technique called the Levallois method,
which produces carefully shaped flakes and points of stone.
Indeed, for the first time it looks as though performers in different
parts of the stage are each carrying a different range of tools. In
Africa alone we see a predominance of Levallois flakes in the
North, heavy-duty stone ‘picks’ in sub-Saharan regions, and long
thin flakes of stone in the South.

By 150,000 years ago a new actor has appeared in Europe and
the Near Fast, Homo neanderthalensis, popularly known as
Neanderthal man. He has a propensity to use tools made from the
Levallois technique and can be seen to hunt large game. Like the
other characters of this act, the Neanderthals are having to cope
with frequent and dramatic changes of scenery: this is the period
of the ice ages, and we watch ice sheets repeatedly advance and
then retreat across Europe, and with them a change in vegetation
from tundra to forest. Yet even with such changes, the action
seems rather monotonous. Indeed one distinguished commentator
on Acts 2 and 3, the archaeologist Glynn Isaac, described how ‘for
almost a million years, toolkits tended to involve the same essen-
tial ingredients seemingly being shuffled in restless, minor, direc-
tionless changes’. While some of these tools seem to be very finely
crafted, they are all made of either stone or wood. Although
unmodified pieces of bone and antler are used, no carving of these
materials takes place.

The curtain falls on another long act. It has lasted more than 1.5
million years, and although much of the Old World has now
become the stage, the props have become more diverse, brain size
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has reached its modern dimensions and a range of new actors have
appeared, one has nevertheless to describe it as tedious stuff. We
have now been watching this play for a fraction under 6 million
years, but there is still nothing that we can call art, religion or science.

Act 4
100,000 years ago—present day
A much shorter act, into which are squeezed three scenes
packed with more dramatic action than in all the rest of the play.

Scene 1 of Act 4 covers the period from 100,000 to around 60,000
years ago, although as we will see the boundary between Scenes 1
and 2 is rather blurred. But the start is clear cut: a new figure enters
- our own species, Homo sapiens sapiens. He is first seen in South
Africa and the Near East and joins a cast that continues to include
the Neanderthals and archaic Homo sapiens. Perhaps surprisingly
there is no major change in the props as a whole at this time: our
new actor continues making the same range of stone tools as his
forebears of the final scene of Act 3. Indeed in practically all
respects his behaviour is no different from theirs. But there are
hints of something new. In the Near East we see Homo sapiens
sapiens not only burying their dead within pits — as indeed are the
Neanderthals — but they are placing parts of animal carcasses on to
the bodies seemingly as grave goods. In South Africa they are using
lumps of red ochre, although it is unclear what they are doing with
these, and are grinding pieces of bone to make harpoons. These are
the very first tools made from materials other than wood or stone.

Scene 2 of this final act begins at around 60,000 years ago with
a remarkable event: in south-east Asia Homo sapiens sapiens
builds boats and then makes the very first crossing to Australia.
Quite soon we see new things happening in the Near East. Instead
of flakes being produced using the Levallois method, long thin
slivers of flint are removed that look like, and indeed are called,
blades. And then quite suddenly - at around 40,000 years ago —
the play becomes transformed in Europe, and in Africa. The props
have come to dominate the action. To mark such dramatic behav-
ioural change archaeologists use these props to define the start of
a new period of our past, known as the Upper Palaeolithic in
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Europe and Late Stone Age in Africa. A similar transformation
also occurs in Asia, but as we can only dimly make out that region,
it is unclear whether this occurs at the same time as in Europe and
Africa, or later, perhaps around 20,000 years ago.

In place of the small range of stone tools, the props are now
diverse and made from a whole host of new materials, including
bone and ivory. The actors are building the scenery themselves —
constructing dwellings and painting the walls. Some sit carving
animal and human figures from stone and ivory, others are sewing
clothes with bone needles. And on their bodies they wear beads
and pendants — whether those bodies are living or deceased. Who
are the actors? Well, Homo sapiens sapiens is clearly setting the
pace. We saw how she makes the sea crossing to Australia in the
very first few moments of this scene, and then enters Europe
40,000 years ago. For about 10,000 years after that the
Neanderthals of Europe may be trying to mimic the new types of
blade tools that Homo sapiens sapiens is making and the necklaces
of beads she is wearing. But the Neanderthals soon fade away, as
have done all the other actors in the play. Homo sapiens sapiens
is now left alone on the world stage.

The pace of the action slowly accelerates. Europe is ablaze with
the colour of cave art between 30,000 and 12,000 years ago, even
though the landscapes have become deeply frozen in the midst of
the last ice age. As the ice sheets begin to retreat the stage becomes
yet larger, with the addition of North and South America. The
scenery shows dramatic fluctuations from periods of warm/wet
climate to cold/dry climate as the ice age comes to an end, signing
off with a period of rapid global warming at 10,000 years ago. This
marks the end of the Pleistocene, when the actor is ushered into the
warm world of the Holocene and the final scene of the play.

As soon as the third scene of Act 4 begins, we see people in the
Near East planting crops, and then domesticating animals. Events
now flash past at bewildering speed. People create towns, and then
cities. A succession of empires rise and fall and the props become
ever more dominant, diverse and complex: in no more than an
instant carts have become cars and writing tablets word pro-
cessors. After almost 6 million years of relative inaction, we find
it difficult to make sense of this final, hectic scene.
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The actors...

A. ramidus and
A. anamensis

A ramidus is the oldest known human ancestor, dating to 4.5 million
years ago. It is defined by 17 fossil specimens found in the Middle Awash
area of Ethiopia in 1994, which display more ape-like features than any
other human ancestor. The body of A ramidus may have been similar to
that of a chimpanzee. It has been suggested that these fossils should
in fact be placed within a new genus, Ardipithecus. The abundance of
fossil wood, seeds and monkeys from the sediments in which the fossils
were found suggests that A ramidus lived in a forested environment.

A anamensis is defined by nine fossil specimens from Kanapoi,
Kenya, which were discovered in 1995. This species appears to have
lived between 4.2 and 3.9 million years ago and is also thought to have
occupied wooded or bushland habitats. It appears to have been rather
larger than A ramidus, but the absence of postcranial skeletal fragments
makes a comparison between the two species difficult. They are likely
to have overlapped in date and their relationship with A. afarensis
remains unclear.

Gracile

australopithecines
A afarensis and
A africanus

These two species are jointly referred to as the ‘gracile australopithecines’
and lived between 4 and 2.5 million years ago. A afarensis is best
known from the nearly half complete fossil skeleton nicknamed "Lucy.
This was found in the Hadar area of Ethiopia, where numerous other
specimens of A afarensis have also been recovered. A afarensis is
likely to have been 1-1.5 m (3ft 3 in~5 ft) tall and weighed 30-75 kg
(66-165 Ib), with a brain size of 400-500 cc. it had a light build with
long arms relative to its legs and curved fingers and toes. These features
suggest that A afarensis may have been neither fully bipedal, nor fully
arboreal. A trail of footprints dating to 3.5 million years ago found at
Laetoli, Tanzania, are likely to have been made by A afarensis.

The fossils of A. africanus are found in southern Africa. This species
was about the same size as A afarensis and had the same brain capacity.
it appears to have been adapted for bipedal locomotion. Contrasts are
found in the shape of the skull, with that of A. africonus having a higher
forehead and less prominent brow ridges. With regard to dentition,

A africanus had smaller incisor-like canines and larger molars than
A afarensis.

Robust
australopithecines
P. boisei and

P. robustus

The australopithecines which evolved particularly robust features have
been placed into a separate genus named Paranthropus. In southern
Africa these are referred to as P. robustus and weighed between 40
and 80 kg (90 and 175 Ib}. This suggests that like modern gorillas the
males were considerably larger than the females. The East African
form, P. boisei, had an even greater range of size, and may have been a
little taller at 1.4 m {4 ft 6 in).

The anatomical features of the robust australopithecines indicate a
diet involving the processing of much plant food and the generation of
considerable force between the teeth. The most notable features are
the thick lower jaws, the very large molars and the sagittal crest of
bone on the cranium which provided the attachment for powerful
chewing muscles. After having appeared in the fossil record 2.5 million
years ago, Peranthropus species survived until 1 million years ago.

The earliest Homo
H. habilis,

H. rudolfensis
and H. ergaster

At around 2 million years ago, new types of fossils appear which have
been assigned to the genus Homo. These show considerable variation in
size and form and consequently are likely to represent several species.
They are ali characterized by a larger brain size than the australopithecines,
reaching between 500 and 800 cc. The most important localities for these
finds are Oiduvai Gorge, Tanzania, and Koobi Fora, Kenya, where the
best-preserved specimen of H. habilis, KNM-ER 1470, was recovered. H.
habilis appears to have had a body that was more austraiopithecine in
character but a human-like face and dentition, while H. rudol/fensis had
a human-like body but retained facial and dentai features of the australo-
pithecines. By 1.6 million years ago the fossils of these early Homo
species are no lenger feund, appearing to have been replaced by H. erectus,
which probably evoived from a further type of early Homo, H. ergaster.
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The first fossils of H. erectus are found in the Koobi Fora region of Africa
and in Java at 1.8 million years ago. H. erectus is thought to have
evolved from early Homo in Africa and to have then rapidly dispersed
into Asia. A mandible of H. erectus has also been recovered from Dmanisi
in Georgia, where it is thought to date to c. 1.4 million years old.

H. erectus had a larger brain size than the earliest Homo, 750-1250 cc,
with prominent brow ridges and a robust skeleton. The skulls of Asian
H. erectus, such as those from the cave of Zhoukoudian which were
once known as ‘Peking man’, are more heavily buttressed with ridges
of bone than those of Africa. The most spectacular H. erectus fossil is
that of an almost complete skeleton of a 12-year-old boy dated to 1.6
million years old from Nariokotome, Kenya, which provides evidence for
a rapid rate of child development. This appears characteristic of early
humans. He has the physique characteristic of humans living in tropical
environments. H. erectus survived until around 300,000 years ago.

Archaic H. sapiens/
H. heidelbergensis

Specimens of archaic H. sapiens are found in Africa and Asia from
between c. 400,000 and 100,000 years ago. Important specimens come
from the sites of Broken Hill, Florisbad and Omo in Africa, and Dali
and Maba in East Asia. This is an ill-defined species but is distinguished
from H. erectus by a larger brain size, 1100-1400 cc, and a cranium
which is higher and more rounded. Little is known about the rest of
the skeleton, but it is thought to have been as robust and muscular as
that of H. erectus.

H. heidelbergensis is the name used for the first humans in Europe
and is a descendant of H. erectus. Very few remains are known, just a
jawbone from Mauer in Germany and part of a leg bone from
Boxgrove in England, both dating to around 500,000 years ago. Both
of these specimens suggest that H. heidelbergensis was a large and
robust species. Human fossils from Atapuerca in Spain, recently dated
to at least 780,000 years old, may also belong to H. heidelbergensis.

The Neanderthals
H. neanderthalensis

H. neanderthalensis is believed to have evolved from H. heidelbergensis
by 150,000 years ago. Well-defined Neanderthal features are present on
specimens from Pontnewydd Cave, North Wales, dating to 220,000 years
ago. The ‘classic’ Neanderthals are found at sites in Europe and the Near
East between 115,000 and 30,000 years ago, notably Saint Césaire in
France {33,000}, and Tabun (110,000) and Kebara {63,000} in the Near
East. H. neanderthalensis is distinguished from H. erectus by a larger
brain size of 12001750 cc, larger noses and reduced brow ridges. Their
bodies were very strongly built, being stout and muscular with short
legs and large barrel-like chests. Many of their anatomical features are
adaptations to living in glacial environments. Neanderthal bodies seem
to have suffered a high degree of physical injuries and degenerative
diseases that are likely to refiect a physically demanding lifestyle.

Anatomically modern
humans
H. sapiens sapiens

The earliest anatomically modern humans (AMHs} are found in the
Near East, in the caves of Qafzeh and Skhil, and in South Africa at
Border Cave and Klasies River Mouth at about 100,000 years ago.
Fossil specimens from Jebel Irhoud in North Africa are also likely to
be H. sapiens sapiens. AMHs are believed to be descended from
archaic H. sapiens in Africa. The fragmentary specimens from Klasies
River Mouth show some archaic features and may represent a transi-
tional form. AMHs are distinguished from both archaic H. sapiens and
H. neanderthalensis by a less robust physique, the reduction and
often absence of brow ridges, a more rounded skull, and smaller teeth.
The brain size at between 1200 and 1700 cc is the same as, or slightly
smaller, than that of H. neanderthalensis.

Soon after, 100,000 years ago AMHs are likely to have dispersed
throughout Africa and into East Asia. They colonized Australia soon
after 60,000 years ago, and first entered Europe 40,000 years ago.
After 30,000 H. sapiens sapiens is the only surviving member of the
Homo lineage.

v 1)V




24

The drama of our past

The drama of our past 25

The first stone tools

The props...

The very first stone tools date to between 3 and 2 million years ago
and are often difficult to distinguish from naturally occurring rocks.
These artifacts have been grouped together and termed the Omo
industrial complex, after the Omo area of Ethiopia. The artifacts from
this area come from the Shungura formation which has sediments
spanning the period between 3 and 1 million years ago. The earliest
of these consist of flaked and smashed up quartz pebbles. Similar
artifacts thought to date to 2.7 million years ago have been found at
Kada Gona, Ethiopia. A further early site is that of Lokalalei (GaJh 5)
found near the base of the Kalochoro member of the Nachukui
formation of West Turkana, Kenya, where the artifacts are dated

to 2.36 million years ago.

Between 2 and 1.5 million years ago, the stone tools found in
East and South Africa consist of flakes removed from pebbles, and
the remaining "core’. These are referred to as the Oldowan industry,
named after the artifacts from Bed | at Olduvai Gorge. These
artifacts come in various shapes and sizes and are characterized
as heavy duty tools, light duty tools, utilized pieces and débitage.
Olduvai Gorge remains the most important site for Oldowan
stone tools. This is a 100-m-deep (330-ft) gash stretching for
50 km (30 miles) in the Serengeti Plain, Tanzania, created by a river
cutting through sediments laid down during the last 1.8 million
years. It has an extensive series of archaeological sites found in
four main beds containing artifacts and fossils, numerous of which
were excavated by Mary Leakey. There are several other locations
in East Africa of similar importance to Olduvai Gorge. Most notable
is the area of Koobi Fora, Kenya, where extensive fieldwork by
Glynn Isaac yielded many early sites.
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Handaxes and
Levaliois flakes

Handaxes are a type of artifact made by the bifacial flaking of a stone
nodule or a large flake. This means that flakes are alternately removed
from either side of the artifact. Handaxes are typically pear shaped,
while similar tools with a straight edge, rather than a pointed or
curved tip, are called cleavers. When handaxes/cleavers are found at
relatively high frequencies within stone artifact assemblages, those
assemblages are referred to as Acheulian. The bifacial technigue is first
found in Bed It at Olduvai Gorge, and when present the stone industry
is referred to as the Developed Oldowan. The earliest true handaxes are
known from Konso-Gardula in Ethiopia where they date to 1.4 million
years ago. They also abruptly appear in the archaeological record at

¢ 1.4 million years ago at the sites of Olorgesailie and Kesem-Kebana.
Handaxes are found at sites throughout Europe, West and South Asia
during Act 3; often they are found in very large numbers. For instance
at Olorgesailie in Tanzania, many thousands of handaxes have been
found in 16 artifact assemblages around the edge of an ancient fake
basin. A notable site in Europe is Boxgrove in southern England, dated
to 500,000 years ago, where perfectly preserved scatters of knapping
debris from the manufacture of handaxes have been excavated. The
only part of the Old World where early humans do not appear to have
made handaxes is Southeast Asia. They are also very rare in China.

In the regions that they are found, they are not ubiquitous and are
absent from many sites at which tools remain similar to Oldowan or
Developed Oldowan technology. Such sites include Verteszolls in
Hungary, Bilzingsleben in Germany and the lowest levels at the
stratified sites of Ubeidiya, Israel, and Swanscombe, England.

The Levallois method is a technique for removing flakes and stone
points of predetermined size by careful preparation of the core. it first
appears in the archaeological record 250,000 years ago and is widely
found in Africa, the Near East and in Europe. Many of the assemblages
from North Africa, such as in the cave of Haua Fteah, and the Near
East, such as in the caves of Taban and Kebara, are dominated by this
method. In some assemblages, such as at Pontnewydd in North Wales,
the Levallois technique is found together with handaxes.

R s .
Wooden artifacts

Artifacts made from wood are extremely rare in the archaeological record, 1
but the few which survive indicate that they were being made by Early
Humans. Pointed sticks, which were probably spears, have been recovered Jig]
from the sites of Clacton-on-Sea and Lehringen and a polished wooden

plank has been found at Gesher Benot Ya'aqov in Israel. it is most likely 3
that the working of wood to make artifacts stretches back to the

common ancestor, 6 million years ago.

Long thin slivers of flint are referred to as blades rather than flakes, and
are usually removed from cores which have been carefully prepared, often
into a prismatic shape. The earliest blades are found in the industries
termed the Pre-Aurignacian from the cave of Haua Fteah, North Africa,
and the Amudian from the Near East, both dating to before 100,000
years ago. But it is not until 40,000 years ago that blade production
begins on a systematic scale, after which it becomes the dominant stone
working technigue throughout the Old World. Blade cores come in various
sizes, with the smaller ones referred to as bladelet or micro-blade cores.
Blades themselves are often chipped into specific shapes, such as projec-
tile points, endscrapers and burins {chisel-fike engraving tools).
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Bone artifacts

|

Aithough there is evidence of bones being used as tools as much as 500,000
years ago, the first worked artifacts - harpoons made by grinding bones -
are only found 90,000 years ago at Katanda in Zaire. These harpoons remain
as unique finds for it is not unti! after 40,000 years ago that another arti-
fact of worked bone is known. After this date bone artifacts are found in
all regions of the Old World. For instance, 39,000 years ago arrowheads
were made from grinding bone at Border Cave, while in the Near East and
Europe bone was carved to make tools such as points and awls. From around
20,000 years ago bone was used to make harpoons, particularly in the
societies living in Europe towards the end of the last ice age. Bone needles
are first found at 18,000 years ago. The first architecture used the bones
of mammoths for dwellings in Russia and Siberia over 20,000 years ago.

T

Objects of art and
personal adornment

Although fragments of red ochre have been found at sites which date to

250,000 years ago, the first objects of art appear 40,000 years ago. The >
most impressive and abundant of these are in Europe, where beads, neck- JESt
laces and pendants were made from ivory, animal and human figures were IS

carved and a wide array of abstract and naturalistic images were painted
and engraved on cave walls. In Africa slabs of stone painted with animal
figures are found dating to 27,500 years ago, while ostrich egg shell
beads date back to 39,000 years ago. In East Asia the first beads are dated
to 18,000-13,000 years ago from the cave of Zhoukoudian, while a deco-
rated piece of red deer antler dated to 13,000 years ago has come from
Longgupo Cave in China. Engravings made into soft mud on cave walls in
Australia have been dated to 23,000-15,000 years ago, while it is likely
that some of the rock art stretches back to a date of 40,000 years ago. At
Mandu Mandu rockshelter a collection of 20 shell beads has been found
dated to 34,000-30,000 years ago.

Computers and other
modern props

The first computer, Charles Babbage's analytical engine, was designed in
1834. Less than 160 years later the global computer network called the
Internet had been established. These developments took place no more
than 90,000 years after the first piece of bone was carved. This contrasts
with the more than 2 million years that it took to get from the production
of the first stone tool to the carving of that piece of bone. This difference
reflects the remarkably rapid rate of technological inngvation and change
that was hinted at 90,000 years ago, began in earnest 40,000 years ago
and continues apace today. Notable landmarks during that 40,000 years
were the first use of ceramic technology 26,000 years ago for making clay
figurines, which had become widespread for making pots by 8,000 years
ago. The first plants and animals were domesticated 10,000 years ago. The
first writing began 5,000 years ago, and metal smelting 4,000 years ago. It
took only 20,000 years to get from the bow and arrow to the atomic
bomb, and 6,000 years from the first wheeled vehicles to spacecraft.
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Act 3: The colonization of Europe and Asia

[777] Extent of occupation by australopithecines
ond corly Homo in Act 2
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Fossil apes from the period 10-5 million
years ago are known from Africa, Europe
and Asia and it remains unclear where the
common ancestor of 6 million years ago
actually lived. But it is most likely to have
been East Africa, in light of the diversity of
australopithecine fossils from that region
and the ape-like features of the earliest of
these. Fossils of australopithecines and
carliest Homo are found from cave deposits
in South Africa and from open sites in East
Africa. The most important sites in South
Africa are Makapansgat, Sterkfontein and
Swartkrans, all of which provide a diverse
array of animal fossils. It is unlikely that
these human ancestors actually occupied

the caves and their remains were either
washed in, or taken in by carnivores. Of
these caves Sterkfontein has H. habilis
fossils and a stratified sequence of early
stone tools. The fossils and early stone tools
from East Africa are found eroding from
exposed sediments, notably at Hadar,
Middle Awash, Olduvai Gorge, Koobi Fora
and Omo. Their discovery and dating have
been possible due to the faulting and
erosion that has occurred in the African
Rift Valley which has exposed ancient
sediments, and the lenses of volcanic
tuffs between these, which can be dated
by a variety of radiometric methods.
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Limits of ice
sheets

H. erectus fossils from Mojokerto and
Sangiran on Java have been controversially
dated to 1.6-1.8 million years ago, making
them almost 1 million years older than
previously thought. A tooth possibly dating
to 1.9 million years ago and claimed to be
carly Homo has been found at Longgupo
Cave in central China. If these new dates are
correct, they imply that H. erectus dispersed
from Africa very rapidly, or that an carlier
species of Homo had left Africa, and the
origins of H. erectus may in fact be in Asia
itself. There have been claims for Oldowan-
like stone tools from the Riwat area of
Pakistan dating to 2 million years old, but
it remains unclear whether or not these are
true artifacts. A human jawbone attributed
to H. erectus has been recovered from
Dmanisi in Georgia. This was found above
sediments which have been dated to 1.8
million years ago. It was associated with
Oldowan-like stone tools, and most likely
dates to between 1.5 and 1 million years

ago. As such it may be similar in date to the
carliest occupations at Ubeidiya in western
Asia. The earliest archacological sites from
East Asia come from the Nihewan basin in
China, which are likely to date to between
0.75 and 1 million years ago. With these
carly fossils and sites in Asia, the absence
of well-dated sites in Europe earlier than
500,000 years ago remains a puzzle. Sites
such as Vallonet in France are daimed to
date carlier than 1 miilion years ago, but, as
at Riwat, it is unclear that the stone ‘tools’
are not simply naturally fractured pieces

of rock. The earliest dates for human fossils
come from Gran Dolina, Atapuerca in Spain
where they are dated to 780,000 years ago,
although some confirmation for these dates
is required. At and soon after 500,000 years
ago there are several archacological sites

in Europe. Most notable is Boxgrove in
southern England, where handaxes and

a part of an early human leg bone have
been found.
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The Pleistocene climate as recorded in deep sea core
V28-238 taken in the Pacific Ocean
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Changes of scenery during Acts 3 and 4

Acts 3 and 4 of prehistory cover the
geological periods knawn as the Middie and
Upper Picistocene. During these the planet
experienced a long and complex sequence
of climatic changes, dominated by swings
from glacial to interglacial phases. We see
this alternation most clearly in cores taken
from marine sediments. These can be
analyzed to provide a record of changes in
the ratio of two isotopes of oxygen, which
in turn are directly retated to climatic
fluctuations from glacial to interglacial
stages. These cares, which first became
available in the 1970s, show that there
have been eight cycles from glacial to
interglacial during the Middie and Upper
Pleistocene. Moreover, there have been
numerous smaller oscillations, with marked
periods of cold, called stadials, during
interglacial periods and conversely periods
of warmth, called interstadials, during
cold glacial periods.

These climatic oscillations provide us with
a chronological structure for the Pleistocene
as each climatic stage has a number with
glacial periods denoted by even, and warm
periods by odd, numbers. Moreover, the
Auctuations within a climatic phase are
denoted by subscripts of letters. For instance,
stage 5 is the whaole period of the last
interglacial {128,000~ 71,000 years ago},
which is divided up into 5 substages referred
to as 5a-5¢, with the latter marking the
highest sea level, Other particularly
important oxygen isotope stages are stage
12 (which is thought to be the Anglian
glaciation which covered northem Europe
478,000-423,000 years ago}, and stage 2
{which denotes the last glaciation,
24,000-13,000 years ago).

Cold phases
As global temperatures fell
maore water became locked up in
ice sheets which expanded across
high latitudes. In the low latitudes
climates became drier. The falling sea
tevels exposed large areas of landmass

migratory herds of reindeer. Areas
such as the Near East suffered
drought conditions.

3 The architecture of
the modern mind

'What can be learnt from the modern mind today that will
help us in our quest for the minds of our earliest ancestors?

It helps to start our enquiry briefly not with minds, but with
bodies." If we want to find out how people looked or behaved in
the past we may go to a museum and look at exhibits of human
fossils or stone tools. If it is a good museum there may be a
reconstruction, perhaps a hairy Neanderthal crouching at the
entrance to a cave cooking food or sharpening a spear. But there
is a much easier way to start learning about the past, even about
the most ancient of human ancestors. And that is to sit in the bath.
As the water cools, you get goose bumps. Your skin reacts in this
fashion because our Stone Age ancestors were much hairier than
we are today. When they got cold they also got goose bumps,
which made their hair stand on end and trap a layer of warm air
against their skin. We have (largely) lost the hairy bodies today,
but the goose bumps remain. They provide a clue to the way we
used to look many millennia ago.

In fact our bodies are a Stone Age detective’s paradise.
Watching how a gymnast can swing like a gibbon provides a clue
that this is what our arms and shoulders were once designed to do.
The extent of heart disease in modern Western populations pro-
vides a clue that our high fat diet is not what our bodies were
designed to consume.” Is it the same with our minds? Can the
nature of the modern mind betray the nature of the Stone Age
mind? Can we find clues in the way we think today to the way that
our ancestors thought thousands, even millions, of years ago? We
can indeed - although the clues are perhaps not as readily appar-
ent as those concerning our anatomy. In fact we can find more
than just clues, for the modern mind has an architecture built up
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by millions of years of evolution. We can start to reconstruct the
prehistory of the mind by exposing that architecture, and then
taking it apart.

The mind as a sponge, the mind as a computer

Exposing the architecture of the modern mind is the task of
psychologists. But we have all engaged in this activity from time
to time: we are all expert mind users. We constantly and compul-
sively peer into our own minds and wonder what is going on in
the minds of others. Sometimes we think we know. Now this is a
risky business because we may begin to delude ourselves. Look at
the world and it seems to be flat. Look at the mind and it seems to
be ... well let us start by looking at what the mind does seem to
be. And let us start by looking at some of the most fertile and
extraordinary minds in existence: those of young children.

Watching my own children develop has in many ways been as
helpful to my search for the prehistory of the mind as the
academic papers and books that I have read during the last
decade. When Nicholas, my son, was almost three years old we
were playing with his toy zoo and I asked if he wanted to put the
seal into the lake. His eyes glanced at the animal and then he
looked at me in silence for a moment. ‘Yes’, he said, ‘but actually
it’s a walrus’. He was right. I may have got them confused, but my
son had meticulous knowledge of his animals. He needed telling
just once and the differences between armadillos, aardvarks and
anteaters would become embedded in his mind. As with the minds
of all children, his seemed to be like a sponge soaking up knowl-
edge. New facts and ideas were sucked into an endless array of
empty pores. Moreover, young minds in different parts of the
world will soak up different things; they will acquire different
cultures. And cultures, so anthropologists tell us, are not just lists
of facts about the world, but specific ways of thinking and under-
standing: the sponge-mind is one that soaks up the processes of
thought itself.?

The idea that the mind is an empty sponge waiting to be filled
is one that pervades both our everyday thinking, and much of
academia. The process of acquiring knowledge is about filling up
the pores and remembering is about squeezing the sponge. The
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idea of an IQ test is based on the notion that some sponges are
better than others with regard to mopping up and wringing out.
The evolution of the human mind appears to be no more than the
gradual enlargement of the sponge within our heads.

But this analogy doesn’t help us think about how minds solve
problems, how they learn. This is more than simply amassing and
then regurgitating facts; it is about comparing and combining bits
of information. Sponges cannot do this, but computers can. The
mind as a computer is perhaps an even more persuasive idea than
the mind as a sponge. We can think of the mind as taking in data,
processing it, solving the problem, and making our bodies perform
the output. The brain is the hardware, the mind is the software.*
But what programs are running?

Usually we think of the mind as running a single, powerful
general-purpose program. We normally give this program the
simple name of ‘learning’, and say no more. So as the child begins
to soak up knowledge it will also start running the general-
purpose learning program. One day the child will start entering
data about the sounds it hears coming from people’s mouths and
their actions which follow — the program runs and the child will
learn the meaning of words. Another day the input data will be the
shape of marks it sees on paper and the adjacent pictures of objects
—the child learns to read. Another day the input data may be about
numbers on a page, or about balancing on a two-wheeled object
and this remarkably flexible computer program we call ‘learning’
enables the child to understand mathematics or ride a bicycle. The
same program just keeps on running, even into adulthood.

If the mind is a computer, how should we think of the minds of
our prehistoric ancestors? Easy. Different types of minds are like
computers with different memory capacities and processing chips.
During the last decade we have seen a dramatic increase in the
power and speed of computers and this almost begs to be used as
an analogy for the prehistory of the mind. Not long ago I took my
children to the Science Museum in London and we looked at the
reconstruction of Charles Babbage’s analytical engine, the first
computer. It is many, many times larger and slower than the tiny
laptop computer on which I am writing this book. I wondered
whether Babbage’s analytical engine and my laptop are analogous
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to the Neanderthal and the modern mind. Or is a better analogy
simply that of having a different amount of memory in your PC?

The mind as a sponge and the mind as a computer. Both ideas
are very appealing. Both seem to describe a little of how the mind
works. How can the mind seem to be such different types of things
at once? It seems so easy to say what the mind is like, and so hard
to say what the mind actually is.

But are sponges and computers really good analogies for the
mind? The mind doesn’t just accumulate information and then
regurgitate it. Nor is it indiscriminate in the knowledge it soaks
up. My children - like all children - have soaked up thousands of
words effortlessly, but their suction seems to lose its power when
it comes to multiplication tables. Nor does the mind simply solve
problems in the way a computer does. The mind does something
else: it creates. It thinks of things which are not ‘out there’, in the
world. Things which could not be out there in the world. The mind
thinks, it creates, it imagines. This cannot happen within a
computer. Computers just do what programs tell them to do; they
cannot be truly creative in the way that appears compulsive for a
four-year-old child.’ Maybe when we think of the mind as either a
sponge or a computer program we are joining the psychological
equivalent of the flat-earth society.

In reality what I found provocative when my son declared that
‘actually it was a walrus’ was not that he was right, but that in a
fundamental way he was wrong. How could he possibly have
thought that it was a walrus? It was no more than a little piece of
moulded orange plastic. A walrus is blubbery and wet, fat and smelly.
That little piece of plastic was all these things — but only in his mind.

The ideas of Thomas Wynn and Jean Piaget

My own interest in the origins of the human mind was first
sparked not by my children, but by a remarkable paper I read as
an undergraduate. In 1979 an American archaeologist by the
name of Thomas Wynn had published an article which claimed
that by 300,000 years ago the modern mind was already in place.®
Recall that this is within Act 3 of the play that is our past, before
Neanderthals, let alone anatomically modern humans, had
appeared on the stage. The evidence that Thomas Wynn used for
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his claim were the fine symmetrical handaxes made by Homo erect-
us and archaic Homo sapiens during the first scene of Act 3.

How did he reach this conclusion? He began by using an idea
that has been hotly debated by academics for many years: that the
phases of mental development in the child reflect the phases of
cognitive evolution of our human ancestors. In jargon, this is
referred to as the idea that ‘ontogeny recapitulates phylogeny’.”
This is a ‘big idea’, and one to which I will return later in this chap-
ter and the next. Think of it as implying that the mind of, say,
Homo erectus or perhaps a chimpanzee today may have structural
similarities to that of a young child, although obviously they will
possess a vastly different content. To use this idea, Tom Wynn
needed to know what the minds of young children were like; he
needed to know the phases of mental development. Not surpris-
ingly he looked to the work of the child psychologist Jean Piaget,
by far the most influential figure at that time.

Piaget was a psychologist who firmly believed that the mind is
like a computer. According to his theories, the mind runs a small
set of general-purpose programs which control the entry of new
information into the mind, and which serve to restructure the
mind so that it passes through a series of developmental phases.?
He called the last of these phases, reached when the child is about
12 years old, formal operational intelligence. In this phase the
mind can think about hypothetical objects and events. This type
of thinking is absolutely essential for the manufacture of a stone
tool like a handaxe. One must form a mental image of what the
finished tool is to look like before starting to remove flakes from
the stone nodule. Each strike follows from a hypothesis as to its
effect on the shape of the tool. As a consequence, Tom Wynn felt
confident in attributing formal operational intelligence, and hence
a fundamentally modern mind, to the makers of handaxes.

To a student of archaeology, this was an absolutely stunning
conclusion. Here was someone who could actually read the mind of
an extinct human ancestor from the stone tools discarded and lost in
prehistory. But could the prehistory of the mind really have been over
so soon in the course of human evolution? Did the appearance of art,
bone tools and global colonization, the events of Act 4, require no new
cognitive underpinnings? This seemed implausible to say the least.
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A scrutiny of Tom Wynn’s work showed that he had been fault-
less in using Piaget’s ideas. To make a handaxe which was
simultaneously symmetrical in three dimensions certainly seemed
to involve the types of mental processes that Piaget argued were
characteristic of formal operational intelligence. So maybe it was
Piaget’s ideas that were wrong. This has indeed been the message
from many psychologists during the last decade: the mind does not
run general-purpose programs, and nor is it like a sponge, indis-
criminately soaking up whatever information is around.
Psychologists have introduced a new type of analogy for the mind:
it is like a Swiss army knife. A Swiss army knife? One of those
chunky knives with lots of specialized devices, like little scissors
and saws and tweezers. Each of these is designed for coping with
a very specific type of problem. When the knife is closed up, one
wouldn’t dream that such a multitude of specialized devices exist.
Perhaps our minds are closed to us. But if the mind is a Swiss army
knife, how many devices are there? What problems are these
designed to solve? How did they get there? And is this analogy any
better at helping us understand imagination and creative thought?

Many psychologists since 1980 have addressed such questions.
They have adopted terms such as ‘modules’, ‘cognitive domains’
and ‘intelligences’ to describe each of the specialized devices.
There are lots of disagreements about the number and nature of
the specialized devices, but by scrutinizing their work we will be
more successful at exposing the architecture of the mind than
when we idly ponder the mind as we play with children. And that
architecture looks fundamentally different from the one suggested
by Piaget. So now we must follow how this Swiss-army-knife view
of the mind has arisen and how it has developed during the last
few years.’

Fodor's two-tier architecture for the mind
Our starting point is with two big books published in 1983. In fact
the first of these books is a small slim volume, but it has some big
ideas about the architecture of the mind, and gives some major
clues to its past: The Modularity of Mind, by Jerry Fodor.”

Jerry Fodor is a psycho-linguist with very clear ideas about the
architecture of the mind. He proposes that it should be split into
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two parts, which he calls perception, or input systems, and cogni-
tion, or the central systems. Their respective architectures are very
different; input systems are like the blades on a Swiss army knife
and he describes these as a series of discrete and independent
‘modules’, such as sight, hearing and touch. He includes language
as one of these input systems. In contrast the central systems have
no architecture at all, or at least their architecture will always
remain hidden from us. This is where those mysterious processes
happen, known as ‘thought’, ‘problem solving’ and ‘imagination’.
It is where ‘intelligence’ resides.

Fodor argues that each input system is based on independent
brain processes. For instance, those we use for hearing are utterly
different from those we use for sight, or for language: they are like
different blades within the Swiss army knife that just happen to be
contained within the same case. This modularity of input systems
is attested by numerous lines of evidence which include their
apparent association with specific parts of the brain, the
characteristic patterns of development in the child, and their pro-
pensity to exhibit specific patterns of breakdown. Fodor also
stresses how the input systems operate very quickly and are
mandatory: one cannot help to hear, or to see, when given the
appropriate stimuli.

While few would contest these features of the input systems,
further features proposed by Fodor are more open to controversy.
First is the notion that input systems do not have direct access to
the information being acquired by other input systems. Hence
what I am seeing at this moment is not influenced by what I am
hearing. Fodor uses the term ‘encapsulated’ to describe this feature
of the input systems. A second feature is that the input systems
have only limited information from the central systems. This, for
Fodor, is a crucial architectural feature, for it means that the
knowledge possessed by any individual has a limited, perhaps even
marginal, influence on the way they perceive the world. A neat
example he uses to illustrate this is optical illusions: these persist
even when we know that what we are seeing is untrue.

The idea that cognition only marginally influences perception
runs counter to the relativist ideas of the social sciences. Recall
that when we were thinking about the mind as a sponge, young

P
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children were supposed to soak up the knowledge of their culture.
Well, to the majority of social scientists that knowledge also includes
how to perceive the world. Fodor is saying that this is wrong: the
nature of perception is already hard-wired into the mind at birth.
Fodor hates relativism almost as much as he hates fibreglass power-
boats, which I assume means he hates it quite a lot."

According to Fodor, input systems are encapsulated, manda-
tory, fast operating and hard-wired. He calls them stupid. As such
they contrast with cognition, the ‘smart’ central system. Fodor
argues that we know almost nothing about how the central systems
work, other than that they have a series of features which are the
opposite of the input systems: they operate slowly, are unencapsu-
lated and domain neutral; in other words, the processes of thought
and problem solving turn on the integration of information from
all input systems, in addition to that which is being internally
generated. Unlike the input systems, the processes of the central
systems cannot be related to specific parts of the brain.

The fundamental character of cognition is that it is holistic, the
exact opposite of the input systems, which are all dedicated to deal-
ing with one specific type of information alone. And this is what
Fodor sees as the most puzzling feature of cognition: ‘its non
encapsulation, its creativity, its holism and its passion for the
analogical’.”? Fodor feels defeated by the central systems, declar-
ing they are impossible to study. For him, ‘thought’, ‘problem solv-
ing’, ‘imagination’ and ‘intelligence’ are unresolvable.

In summary, Fodor believes the mind has a two-tier architec-
ture, the lower one is like a Swiss army knife, the upper one is like
... well we can’t say for we have nothing else like it in the world.

At first sight the combination of input and central systems
appears to provide a rather odd architecture for the mind, a
dramatic and unsightly clash of styles. But Fodor argues that the
architect of the modern mind — the processes of human evolution
— has in fact come up with a most ingenious design. It is well-nigh
perfect for allowing us to adapt to the world around us. Perception
has been built to detect what is right in the world: in situations of
danger or opportunity a person needs to react quickly and with-
out thinking. According to Fodor ‘it is, no doubt, important to
attend to the eternally beautiful and true. But it is more important
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not to be eaten.’” At other times, however, one survives by
contemplating the nature of the world in a slow, reflective manner,
integrating many different types and sources of information. Only
by this can one come to recognize the regularities and structure of
the world. ‘Nature has contrived to have it both ways,” Fodor
argues, ‘to get the best out of fast dumb systems and slow contem-
plative ones, by simply refusing to choose between them.”"

Gardner's theory of multiple intelligences

In the same year that Fodor’s book was published, another one
appeared: Frames of Mind: The Theory of Multiple Intelligences,
by Howard Gardner.”* In some ways this contrasts dramatically
with Fodor’s work. Gardner is as much concerned with practical
matters in terms of devising education policies for schools, as with
purely philosophical issues concerning the mind. He also draws on
information from more than just psychology and linguistics to
bear on the mind, bringing in data from disciplines such as social
anthropology and educational studies.

Gardner proposes a very different type of architecture for the
mind; he does away with the distinction between input and central
systems and instead focuses on the notion of intelligence — which
to Fodor is unresolvable. He questions whether there is a single,
generalized intellectual capacity — the size of one’s sponge, or
speed of one’s computer — and replaces it with no less than seven
different types of intelligence. He claims that these are based in
different parts of the brain, having their own dedicated and inde-
pendent neurological processes. So here too we have a Swiss-
army-knife architecture for the mind, with each blade now
described as an intelligence.

To identify the multiple intelligences of the mind Gardner uses
a stringent set of criteria. For instance, he feels that there should
be evidence that the core capacity may become isolated by brain
damage, either in terms of losing the capacity (while all others
remain unimpaired), or losing all other capacities yet remaining
competent in the proposed intelligence. He also feels that one
should be able to see a distinct developmental history in the child
for the intelligence, and that it ought to be developed to different
degrees in different individuals. By using such criteria, Gardner
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arrives at his set of seven intelligences: his blades for the Swiss
army knife of the modern mind.

Gardner’s seven intelligences are: linguistic, musical, logical-
mathematical, spatial, bodily-kinesthetic and two forms of per-
sonal intelligence, one for looking in at one’s own mind, and one
for looking outward towards others. The function of each intelli-
gence is largely defined by its name. Logical-mathematical is
perhaps the closest to what we generally mean when we invoke the
word intelligence, as it is ultimately about logical and scientific
thought. The awkwardly named bodily-kinesthetic intelligence is
about the co-ordination of one’s body movements, as exemplified
by sportsmen and dancers. Now each of these intelligences meets
the criteria that Gardner puts forward. For instance, language
certainly seems to rely on its own unique brain processes; and we
all probably know children that seem to have particularly
advanced levels of musical or logical-mathematical intelligence.

So Gardner suggests that the architecture of the mind is consti-
tuted by a series of relatively autonomous intelligences. Not only
does he suggest this, but the case is very powerfully made. In doing
50, he seems to depart quite radically from the type of architecture
proposed by Fodor. Gardner’s intelligences are very different from
Fodor’s modules. The former have a developmental history ~ their
character is heavily influenced by the cultural context of the indi-
vidual. The blades of Gardner’s Swiss army knife are concerned with
thinking and problem solving, not just with the acquisition of
information as undertaken by a Fodorian module. There is one more
fundamental difference. But, ironically, this brings the ideas of Fodor
and Gardner much closer together than they initially appear.

While Fodor’s modules are absolutely independent from each
other, Gardner continuously stresses how interaction between the
multiple intelligences is fundamental to the workings of the mind.
Gardner emphasizes that ‘in the normal course of events, the intel-
ligences actually interact with, and build upon, one another.”* It is
a characteristic feature of human development, he argues, that
young infants have a capacity to build connections between
domains. And his book is full of examples of the intelligences work-
ing together to create the patterns of behaviour and the cultural
achievements of humankind. Indeed it is difficult to conceive of
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musical intelligence, for instance, not being intimately linked with
intricate body movements deriving from bodily-kinesthetic intelli-
gence, or linguistic intelligence being used independently from per-
sonal intelligence. So Gardner’s position is that, in spite of the
independent core processes of each intelligence, ‘in normal human
intercourse one typically encounters complexes of intelligences
functioning together smoothly, even seamlessly, in order to execute
intricate human activities.””” And the wisest individuals, he suggests,
are those who are most able at building connections across
domains, as exemplified in the use of metaphors and analogies.

The word ‘analogy’ immediately takes us back to think of how
Fodor described the central systems: they have ‘a passion for
analogical thought’. Could it be that Fodor could see no modu-
larity in the central systems simply because the intelligences or
modules within it function so smoothly together that one is
unaware that any modularity exists?*

Interlude: Fodor versus Gardner

Let us pause for a moment in this spin through recent thought in
psychology to assess how far we have come in exposing the archi-
tecture of the mind. Fodor has given us a two-tier architecture, and
the role of each tier appears to be of evolutionary interest: one can
imagine a mind working with just the input systems, but not with
just a central system. Insects and amoebas need input systems, but
they don’t require the processes of the central systems. So perhaps
the latter have been added on sometime during evolution. Gardner
has given us a Swiss-army-knife model for the processes of thought
which, if the multiple intelligences can truly function together
sufficiently smoothly and seamlessly, appears not substantially
different from the manner in which Fodor characterized the
central systems. So, perhaps the mind is not just a single Swiss
army knife, but in fact two knives: one for input systems, in which
the blades remain truly independent, and one for thought, in which
the blades are somehow working together for most of the time.
But if that is true, why are there separate blades for thought in the
first place? Why not have a general-purpose learning/thinking/-
problem-solving program? Or in other words, a general intelli-
gence? And what confidence can we have that Gardner has
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identified the correct number and types of blades on the knife?
Gardner himself admits that someone else looking at the mind
might find a different range of intelligences. To answer these ques-
tions we had better think about who put this Swiss army
knife/knives of the mind together — that is, about the architect of
the mind: the processes of evolution. To do this we must return to
our study of recent thought in psychology and meet a gang of
psychologists who have been shouting the loudest during the
1990s: the evolutionary psychologists.

Enter the evolutionary psychologists

The leaders of the gang of evolutionary psychologists are Leda
Cosmides and John Tooby, two charming people with razor-sharp
minds.” During the late 1980s and early 1990s they published a
succession of papers culminating in a long essay, entitled “The
psychological foundations of culture’, published in The Adapted
Mind, a 1992 book they edited with Jerome Barkow.® By adopt-
ing an explicitly evolutionary approach, their work has challenged
many of the conventional notions about the mind — the mind as a
sponge, the mind as a general-purpose computer program. In fact
it was Leda Cosmides whom I saw a few months ago starting a
lecture by holding up a Swiss army knife and declaring it to be the
mind.? Pll refer to Cosmides and Tooby as C&T.

The reason that they parade under the banner of evolutionary
psychology is that the gang argue that we can only understand the
nature of the modern mind by viewing it as a product of biologi-
cal evolution. The starting point for this argument is that the mind
is a complex, functional structure that could not have arisen by
chance. If we are willing to ignore the possibility of divine inter-
vention, the only known process by which such complexity can
have arisen is evolution by natural selection.? In this regard C&T
treat the mind as one treats any other organ of the body - it is an
evolved mechanism which has been constructed and adjusted in
response to the selective pressures faced by our species during its
evolutionary history. More specifically, they argue that the human
mind evolved under the selective pressures faced by our human
ancestors as they lived by hunting and gathering in Pleistocene
environments — the central Acts and Scenes of our prehistory. As
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that lifestyle ended no more than a fraction of time ago in evolu-
tionary terms, our minds remain adapted to that way of life.

As a consequence of this, C&T argue that the mind consists of
a Swiss army knife with a great many, highly specialized blades; in
other terms, it is composed of multiple mental modules. Each of
these blades/modules has been designed by natural selection to
cope with one specific adaptive problem faced by hunter-gather-
ers during our past. Just as Gardner argued, the mind has more
than a capacity for ‘general intelligence’ ~ there are multiple
specialized types of intelligence, or ways of thinking. As with
Gardner’s intelligences, it is likely that each module has its own
specific form of memory and reasoning process.” But the modules
of C&T’s mind are very different from the intelligences of
Gardner. In fact they are far more like Fodor’s input processes:
they are hard-wired into the mind at birth and universal among all
people. Whereas the character of Gardner’s multiple intelligences
were open to influence by the cultural context in which young
minds developed, this is not the case with C&T’s modules.

These modules have a critically important feature that we have
not come across yet: they are ‘content rich’. In other words, the
modules not only provide sets of rules for solving problems, but
they provide much of the information that one needs to do so. This
knowledge reflects the structure of the real world — or at least that
of the Pleistocene in which the mind evolved. This information
about real-world structure, together with a multitude of rules for
solving problems, each contained in its own mental module, is
already in a child’s mind at birth. Some modules are sparked into
action immediately — modules for eye contact with the mother, for
example - while others need a little time before they get busy, such
as the modules for language acquisition.

Now before we look at the types of modules that C&T believe
to be within their mind, it is important to understand why they
believe the mind is like a Swiss army knife, rather than like a
sponge, or a general-purpose computer, or something else. They
have three major arguments.

First they suggest that because each type of problem faced by
our hunter-gatherer ancestors had a unique form, trying to solve
all of them using a single reasoning device would have led to many
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errors. Consequently, any human who had specialized mental
modules dedicated to specific types of problems would have
avoided errors and solved them more successfully. That person
would have had a selective advantage and his/her genes would
have spread in the population, encoding the construction of Swiss
army knives in the minds of his/her offspring.

The criteria for choosing sexual partners can illustrate the
value of mental modules. If a man is choosing who to have sex
with he should avoid someone who is biologically related. But if
he is choosing someone to share food with, then he should not
avoid kin. Someone using a simple reasoning rule that stated,
‘always be friendly to kin’, or ‘always ignore kin’ would not have
as much reproductive success as someone with a set of mental
rules, each dedicated to a particular problem.

The second argument used by C&T to support the notion of
content-rich mental modules is that young children rapidly learn
so much about so many complex subjects that it is simply
unbelievable that this could happen unless their minds were pre-
programmed to do so. This argument was originally known as the
‘poverty of the stimulus’ and was used by Noam Chomsky with
regard to language. How is it possible, he asked, for children to
acquire the many and complex rules of grammar from the limited
series of utterances they hear from their parents’ lips? How could
a generalized learning program in the mind possibly deduce these
rules, memorize them and then allow a four-year-old child to use
them to near perfection? Well, quite simply it couldn’t. Chomsky
argued that the mind contains a genetically fixed ‘language
acquisition device’ dedicated to learning language, which comes
already geared up with a blueprint for grammatical rules. Fodor
and Gardner concurred with this viewpoint, which is why both
had language as a specialized feature of the mind.

C&T generalize the ‘poverty of the stimulus’ argument to all
domains of life. How can a child learn the meaning of facial
expressions, or the behaviour of physical objects, or how to attrib-
ute beliefs and intentions to other people, unless that child was
helped by content-rich mental modules dedicated to these tasks.

Their third argument is known as the frame problem and is
about the difficulty of making decisions. It is the same argument
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that Fodor used when explaining why stupid input systems exist.
Imagine that a prehistoric hunter turned a corner and was
suddenly faced with a lion. What should he do? If he had no more
than a general-purpose learning program, the time taken to evalu-
ate the intentions of the lion and weigh up the pros and cons of
running or staying put might well be too great. He would, as
Fodor noted, very probably have been eaten.

The problem with general-purpose learning rules, according to
C&T, is that there are no bounds as to what information should be
excluded from making a decision, and as to which alternative
courses of action should be ignored. Every single possibility should
be examined. Our prehistoric ancestors would have quietly starved
as they tried to decide where and what to hunt. But if one of the
hunters had a specialized mental module for making hunting deci-
sions, which prescribed the types of information to consider and
how to process them, he would have prospered. This would, no
doubt, have increased his reproductive success, and soon the
community would be populated with his offspring, each with this
specialized mental module for making hunting decisions.*

Now these are powerful arguments. If it is legitimate to think
of the mind as a product of natural selection, the case for a Swiss-
army-knife design seems overwhelming. So what sort of blades
should we find on the knife? This takes us to perhaps the most
significant aspect of C8&T’s arguments: they suggest that we can
actually predict what devices should exist within the knife. We do
not need to be like Gardner and rely on hunches and guesses. At
least, we can predict the blades if we know the types of problems
that our prehistoric hunter-gatherers had regularly to face and
solve. C&T think that they do and suggest that the mind is teem-
ing with a multitude of modules. These include:

A face recognition module, a spatial relations module, a rigid objects
mechanics module, a tool-use module, a fear module, a social-
exchange module, an emotion-perception module, a kin oriented
motivation module, an effort allocation and recalibration module,
a child care module, a social inference module, a friendship module,
a semantic-inference module, a friendship module, a grammar
acquisition module, a communication-pragmatics module, a theory
of mind module, and so on!*
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This extensive and incomplete list of possible modules is perhaps
not that different from what Gardner was suggesting. For from
such lists one can readily group modules together, such as those
about social interaction, or those about physical objects. C&T
have called these groupings ‘faculties’. As such, these faculties
seem similar to Gardner’s notion of an intelligence. But the funda-
mental difference from Gardner’s ideas is that his intelligences are
arbitrary — no more than his hunches as to what goes on in the
mind. C&T, on the other hand, predict what modules should be
present by drawing on the fact that the mind is a product of evolu-
tion during the Pleistocene in which natural selection can be
assumed to have played a dominant role. Moreover, Gardner’s
intelligences are moulded by the cultural context of development.
C&T’s are immune to the outside world. But so many modules?
Can we really have so many independent psychological processes
in our minds? I wonder if such ideas are what Fodor feared when
he warned of ‘modularity theory gone mad’.*

Interlude: Hunter-gatherers and Cambridge dons versus
the evolutionary psychologists

Let us break from the psychologists and see how the idea of the
modern human mind as the Swiss army knife of a prehistoric
hunter-gatherer fares with our experience of the world. Pretty
poorly is the answer.

To begin with, consider the idea that the modern mind evolved
as a means of solving the problems faced by Stone Age hunter-
gatherers in Pleistocene environments. The logical arguments for
this are overwhelming: how could it be otherwise? But how then
can we account for those things that the modern mind is very good
at doing, but which we can be confident that Stone Age hunter-
gatherers never attempted, such as reading books and developing
cures for cancer. For some of these we may use modules which
originally evolved for different, but related, tasks. So modules
intended for the acquisition of spoken language might well be co-
opted when we learn to read and write. And perhaps we can learn
to do geometry because we can use C&T’s ‘spatial relations
module’, not now for finding our way around a landscape, but for
finding our way around the sides of a triangle.
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Other types of non-hunter-gatherer-like thoughts and behav-
iour may well use some general-purpose learning rules such as
associative learning and trial-and-error learning. I group all these
together under the title of general intelligence. Even C&T admit
that some general-purpose learning rules must exist within the
mind. But, if their arguments are correct, these could only solve
simple problems. Anything more difficult requires some dedi-
cated, or co-opted, specialized mental processes.

Consider mathematics. Children certainly have a far more diffi-
cult time learning the rules of algebra than they do the rules of
language. This certainly suggests that the mind is pre-adapted for
learning language but not for mathematics. So perhaps we learn
mathematics by using the rules within general intelligence. But
could this account for those adults, and indeed children, who are
outstanding at mathematics?

Consider the case of a mathematician by the name of Andrew
Wiles. In June 1993 he announced that he had a proof for what is
known as Fermat’s last theorem.” Fermat was a 17th-century
mathematician who jotted in the margin of a notebook that he had
proved that the equation x"+y"=z" has no integer solution when n
is greater than 2 and x, y and z are not zero. But he forgot to leave
us the proof itself, which ever since has been one of the Holy Grails
of mathematics. Wiles claimed he had it: more than a thousand
pages of equations utterly unintelligible to the vast majority of
people in the world. But someone understood them, and told poor
Andrew Wiles that he had got it wrong! One year later a revised
proof was submitted, which has been acclaimed as one of the
greatest achievements in 20th-century mathematics. Now, if
minds are just adapted for solving the problems of hunting and
gathering how could this proof have been devised? How indeed
could Fermat have thought of a last theorem, or even a first theo-
rem? Could Fermat and Wiles have been using no more than a
second-hand cognitive process which had been evolved for
another task? Or maybe a general-purpose learning ability? Both
of these seem implausible.

Of course it is not just the ability of modern humans to do pure
mathematics that poses this problem to Cosmides and Tooby’s
ideas about the mind. When I first read their work I was a very
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junior Research Fellow at a Cambridge college, Trinity Hall. Once
a week all the Fellows would gather for dinner at High Table. And
there T would sit, fresh out of my Ph.D., surrounded by some
of the great intellects in the country. People like Sir Roy Calne,
the transplant surgeon {and talented artist); Professor John
Polkinghorne, who had not only been a professor of mathemati-
cal physics but had also been ordained as an Anglican priest; and
the distinguished linguist, Sir John Lyons, the Master of the
college. On special occasions the honorary Fellows of the college
would dine, including the famous physicist Professor Stephen
Hawking. Could these surgeons, linguists and theoretical physi-
cists be expanding the boundaries of human knowledge in such
diverse and complex fields by using minds which were adapted for
no more than a hunter-gatherer existence?

Perhaps we should look at modern hunter-gatherers for a
moment and consider how their minds seem to work. The Inuit,
Kalahari Bushmen and Australian Aborigines are not relics of the
Stone Age. They are just as modern as you and I. They simply have
a lifestyle that happens to be the closest analogy for that of the
Pleistocene. Indeed by having to hunt and gather for their food,
these modern people share many of the adaptive problems faced
by Pleistocene hunter-gatherers. Yet there is a vast gulf between
the manner in which they appear to think about their activities,
and how they should do so according to C&T.

One of C&T’s fundamental arguments is that specific types
of problems need specific ways to solve them. A girl choosing
fruit using the same reasoning devices she uses for choosing a mate
is likely to end up with severe stomach ache because she will
choose unripe fruit — fruit which seems to have good muscle tone.
Yet as soon as we look at modern hunter-gatherers this seems
to be precisely what they do: not get stomach ache from eating
unripe fruit, but reason about the natural world as if it were a
social being.

Nurit Bird-David has lived with people following a traditional
hunting and gathering lifestyle in tropical forests, such as the
Mbuti of Zaire. She found that all these groups share a common
view of their environment: they conceive of the ‘forest as parent’,
it is a ‘giving environment, in the same way as one’s close kin are

s
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2 During the mythological creation period of the Inuit, animals and humans lived
together and easily metamorphosed into each other. This picture is from a drawing by
Davidialuk Alasuag and shows a polar bear dressed Inuit-style cordially greeting a
male hunter.

giving’.* Similarly the Inuit of the Canadian Arctic ‘typically view
their world as imbued with human qualities of will and purpose’.”’
Modern hunter-gatherers do not live in landscapes composed
merely of animals, plants, rocks and caves. Their landscapes are
socially constructed. Among the Aborigines of Australia the wells
in the landscape are where their ancestors had dug in the ground,
the trees are where digging sticks had been placed, and deposits of
red ochre where they had shed blood.”

This propensity to think of the natural world in social terms _is
perhaps most evident in the ubiquitous use of anthropomorphic
thinking — attributing animals with humanlike minds. Consider
the Inuit and the polar bear. This animal is highly sought after and
is ‘killed with passion, butchered with care and eaten with
delight>.*' But it is also treated in some respects as if it is another
male hunter. When a bear is killed the same restrictions apply to
activities that can be undertaken as when someone dies in the
camp. The polar bear is thought of as a human ancestor, 2 kins-
man, a feared and respected adversary (see Figure 2). In the
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mythology of the Inuit there was a time when humans and polar
bears could easily change from one kind to another. This idea —
that in the past humans and non-human animals could be trans-
formed into each other ~ is indeed a pervasive feature of the minds
of hunter-gatherers. It is the basis of totemic thought, the study of
which is a foundation stone of social anthropology.”

In general all modern hunter-gatherers appear to do precisely
what C&T say they should not do: they think of their natural
world as if it were a social being. They do not use a different
‘blade’ for thinking about such different entities. This has been
nicely summed up by the anthropologist Tim Ingold. He writes:
‘For them [modern hunter-gatherers] there are not two worlds of
persons (society) and things (nature), but just one world — one
environment — saturated with personal powers and embracing
both human beings, the animals and plants on which they depend,
and the landscape in which they live and move.” The social
anthropologist/philosopher Ernest Gellner goes even further.
Writing about non-Western, ‘traditional’ societies he concludes
that ‘the conflation and confusion of functions, aims and criteria,
is the normal, original condition of mankind.’*

The overwhelming impression from the descriptions of modern
hunter-gatherers is that all domains of their lives are so intimately
connected that the notion that they think about these with separ-
ate reasoning devices seems implausible. Killing and eating
animals appears to be as much about constructing and mediating
social relationships as it is about getting food.” Hunter-gatherers
have to build huts within their settlements for shelter, but the act
of placing a hut at one location rather than another makes an
important social statement.* Similarly everything that is worn on
the body acts both to keep the person warm but also to send social
messages about identity and how that person wants to be treated.”
When designing the shape of an arrowhead, hunters take into
account the physical properties of the raw material, the functional
requirements of the arrowhead, such as whether it should pierce
vital organs or slash arteries, and also how the shape can send
social messages about either personal identity or group affilia-
tion.” In a nutshell, any one action of a modern hunter-gatherer
does not address one single adaptive problem. It simultaneously
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and intentionally impinges on a whole host of problems. If — and
it is a very big if — these modern hunter-gatherers are indeed a good
analogy for those of the Pleistocene, how could selective pressures
have existed to produce a Swiss army knife for the mind?

I have not been lucky enough to sit with Inuit or Kalahari
Bushmen at their meal times. But I have sat with Cambridge dons
at a High Table and there seems to be little difference in their
behaviour. For while the food provided nutrition, it was also used
for sending social messages. It was expensive, excessive and
exotic, especially when guests were invited to the college:
conspicuous consumption acting to bond the group of Fellows
together and to establish their prestige. The seating arrangements
in the dining hall were as much socially inspired as those of hunter-
gatherers when they seat themselves around a fire: the Fellows’
High Table literally on a podium, looking down to where the
undergraduates would sit. The Master seated in the centre. I
remember the many frowns I received from Senior Fellows when
I accidentally sat in a place that did not befit my rank. And also
the scowls when I forgot to pass the port — similar (but less seri-
ous) to those received by a young hunter if he forgets to divide his
kill. The gowns that Fellows wear are of course their tribal dress,
the different colours and designs used to establish social rank.
Cambridge dons and Kalahari Bushmen, they are all the same.
They all have the architecture of the modern mind — which seems
to be something fundamentally different from a collection of
specialized devices each for solving a unique adaptive problem.

Now one doesn’t need to look at exotic human cultures to
recognize that what C&T are telling us about the mind runs
counter to how people actually seem to think. Let us return to chil-
dren. Give a child a kitten and she will believe it has a mind like
her own: anthropomorphizing appears to be compulsive. Give a
child a doll and she will start talking to it, feeding it and changing
its nappy. That inert lump of moulded plastic never smiles at her,
but she seems to use the same mental process for interacting with
it as she uses for interacting with real people.

Now sit with children and watch cartoons on the television.
Immediately one enters a world in which every single rule which
could have been imposed on their minds by evolution appears to
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be violated. You will see talking animals, objects that can change
shape and come to life, people that can fly. This surreal world is
understood effortlessly by young minds. How could this be if the
evolutionary psychologists are correct and the child’s mind is
composed of content-rich mental modules reflecting the structure
of the real world? Surely, if that is the case, they should be
confused, bewildered, terrified by their cartoons?

So we are left with a paradox. The evolutionary psychologists
make a very powerful argument that the mind should be like a
Swiss army knife. It should be constituted by multiple, content-
rich mental modules, each adapted to solve a specific problem
faced by Pleistocene hunter-gatherers. One cannot fault the logic
of their argument. I find it compelling. But as soon as we think
about Cambridge dons, Australian Aborigines, or young children
this idea seems almost absurd. For me it is the human passion for
analogy and metaphor which provides the greatest challenge to
Cosmides and Tooby’s view of the mind. Simply by being able to
invoke the analogy that the mind is like a Swiss army knife, Leda
Cosmides appears to be falsifying the claim that is being made.

How can we resolve this paradox? I think we should start by
looking once again at children’s minds, but this time with a little
help from another group of experts: the developmental (rather
than evolutionary) psychologists.

Child development and the four domains

of intuitive knowledge

Are children really born with content-rich mental modules that
reflect the structure of the real (Pleistocene) world, as C&T would
have us believe? The answer from developmental psychology is
overwhelmingly in their favour. Young children seem to have intui-
tive knowledge about the world in at least four domains of behav-
iour: about language, psychology, physics and biology. And their
intuitive knowledge within each of these appears to be directly
related to a hunting and gathering lifestyle long, long ago in pre-
history. We have already considered language, so now let us turn
to the evidence for these other types of intuitive knowledge, start-
ing with that of psychology.
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Intuitive psychology

By the time children reach the age of three years old they attribute
mental states to other people when attempting to explain their
actions. In particular, they understand that other people have
beliefs and desires and that these play a causal role in behaviour.
As Andrew Whiten mentions in the introduction to his edited
book, Natural Theories of Mind (1991), this has been variously
described as an ‘intuitive psychology’, a ‘belief-desire psychology’,
a ‘folk psychology’ and a ‘theory of mind’.** The basic concepts of
belief and desire that children use, whatever their cultural back-
ground, could not be constructed from the evidence available to
them during the earliest stages of their development. Consequently
these concepts appear to derive from an innate psychological
structure — a content-rich mental module which creates mandatory
interpretations of human behaviour in mentalistic terms.

The study of this intuitive psychology has been one of the most
dynamic fields of enquiry in child development during the last
decade. Most interest has focused on what is known as the ‘theory
of mind’ module: an ability to ‘read’ other people’s minds, described
for example in the work of Alan Leslie. One of the most interesting
proposals is that the condition of autism, in which children have
severe difficulties engaging in social interaction, appears to arise
from an impairment of this one module. Autistic children seem to
be unaware of what other people are thinking, indeed they seem to
be unaware that other people may have thoughts in their minds at
all. Simon Baron-Cohen has described their condition as ‘mind-
blindness’. Yet autistic children appear to be quite normal in other
aspects of thought. It is as if one blade of their mental Swiss army
knife has broken off, or got stuck and won’t open. All the other
blades carry on as normal — or maybe are enhanced as in the cases
of people with severe impairments in some areas of mental activity
who display prodigious talents in others, the idiots savants.*

An evolutionary rationale for a theory-of-mind module was
proposed 20 years ago by Nicholas Humphrey." In fact it was
Humphrey who delivered evolutionary psychology into the aca-
demic world; the current gang have simply picked up as nursemaids
during its kindergarten years. In a seminal academic paper entitled
“The social function of intellect’, Nicholas Humphrey argued that
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when individuals are living within a group, and entering into a
diverse set of co-operative, competitive and mutualistic relation-
ships, individuals with an ability to predict the behaviour of others
will achieve the greatest reproductive success. Moreover powers
of social forethought and understanding — what he termed a social
intelligence — are essential for maintaining social cohesion so that
practical knowledge, such as about toolmaking and foraging, can
be passed around. In other words, there will be selective pressures
for abilities to read the contents of other people’s minds. We use a
clever trick for this: it is called consciousness. We are going to look
at Humpbhrey’s ideas in more detail in Chapter 5, when we will
also start to come to grips with the idea of consciousness. Here we
should simply note that we can both identify selective pressures for
a theory of mind module and find evidence in developmental
psychology for its existence. C&T seem to be bang on the mark.

Intuitive biology
Similar evidence exists for an intuitive understanding of biology.
Research in child development has shown that children appear to
be born with an understanding that living things and inanimate
objects are fundamentally different. Children as young as three
seem to have a compulsion to attribute an ‘essence’ to different
types of living things and to recognize that a change in manifest
appearance does not reflect a change in kind.* For instance, Frank
Keil has shown that children can understand that if a horse is put
into striped pyjamas, this does not turn it into a zebra. Similarly if
a dog is born mute and with only three legs, it is nevertheless a
dog, which is a barking quadruped.” Just as the experience of
young children appears inadequate to account for how they
acquire language, so too does their experience of the world seem
inadequate to account for their understanding of living things.
We are all familiar with this notion of species essence. It is
because of this notion that we demand that a severely brain-
damaged person should have the same rights as a university
professor, or a physically disabled person the same rights as
an Olympic sportsman. They are all ‘human’, whatever their
intellectual and physical abilities. Similarly many people
feel uncomfortable about the idea of genetic engineering
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because it often seems to be about combining the essences of
two different species.

Another reason for believing in an intuitive biological knowl-
edge is that all cultures share the same set of notions concerning
the classification of the natural world, just as all languages share
the same grammatical structure. This has been documented by
Scott Atran in his book on the Cognitive Foundations of Natural
History (1990).* He describes how all known cultures appear to
entertain notions of (1) biological species of vertebrates and flower-
ing plants; (2) sequential patterns of naming , e.g. ‘oak’, ‘shingle
oak’, ‘spotted shingle oak’; (3) taxa constructed by an apprecia-
tion of overall patterns of morphological regularity; (4) over-
arching animal ‘life-form’ groupings that closely match those of
modern zoological classes such as ‘fish’ and ‘bird’; and (5) over-
arching plant ‘life-form’ groupings that have ecological signifi-
cance, such as ‘tree’, and ‘grass’, although these have no place in
modern botanical taxonomy.

The universality and complexity of the hierarchical classifica-
tions of the natural world that people adopt are most parsimoni-
ously (and perhaps only) explained by a shared, content-rich
mental module for ‘intuitive biology’. It is simply impossible that
people could generalize from the limited evidence available to
them during development to the complex taxonomies universally
adopted, unless they possessed a ‘blueprint’ for the structures of
the living world hard-wired into their minds.

There are further similarities between biological knowledge and
that of psychology and language. For instance, just as people seem
to be unable to restrain themselves from thinking about other
people’s actions in terms of a ‘belief-desire’ psychology, so too do
people seem unable to prevent themselves imposing a complex
taxonomic classification on the world, even when it is of little
utilitarian value. The anthropologist Brent Berlin has shown, for
example, that among the Tzeltal Maya of Mexico and the Aguarana
Jivar of Peru more than a third of named plants have no social or
economic uses, nor are they poisonous or pests.* But they are never-
theless named and grouped according to perceived similarities.

Another similarity with notions of beliefs and desires is the ease
with which biological information is transmitted. Scott Atran has
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described how the structure, scope and depth of taxonomic
knowledge are comparable in different societies, regardless of the
effort put into transmitting that knowledge. The Hanunéo of the
Philippines, for example, have detailed botanical knowledge,
which they frequently discuss and pontificate about. The
Zafimaniry of Madagascar, living in a similar environment and
with a similar subsistence organization, have an equally detailed
botanical knowledge. But they pass this information on quite
informally, with neither instruction nor commentary.

A critical component of this information refers not to the
taxonomy of animals and plants, but to their behaviour. There are
several cases of cognitive pathologies in which people either lose
an intuitive understanding of animal behaviour, or appear to have
one enhanced as they lose other types of knowledge. One of the
best examples is provided by the clinical neurologist Oliver Sacks,
who has described the case of Temple Grandin. She is autistic and
cannot decipher even the simplest social exchange between
humans. Yet her intuitive understanding of animal behaviour is
daunting. Sacks describes his impression of her after spending
some time with Temple on her farm:

I was struck by the enormous difference, the gulf, between Temple’s
immediate, intuitive recognition of animal moods and signs and her
extraordinary difficulties understanding human beings, their codes
and signals, the way they conduct themselves. One cannot say that
she is devoid of feeling or has a fundamental lack of sympathy. On
the contrary, her sense of animals’ moods and feelings is so strong
that these almost take possession of her, overwhelm her at times.*

So we have good evidence that the mind has a specialized
device for learning about the natural world. I become particularly
convinced about this when I see children showing such effortless
ease and enjoyment when learning about animals in their games —
this reflects their intuitive biology at work. Could such intuitive
biology be accounted for by selective pressures on prehistoric
hunter-gatherers, as C&T would have us believe? Quite clearly it
could. Of all lifestyles, that of hunting and gathering requires the
most detailed knowledge of the natural world. This is quite clear
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when looking at modern hunter-gatherers: they are compulsive
and expert naturalists, able to interpret the tiniest clues in their
environments as_to their implications for the location and behav-
iour of animals.” Their success as hunter-gatherers, often in mar-
ginal environments, depends far more on their understanding of
natural history than on their technology, or the amount of labour
they put into their lives. We can well imagine that in the evolu-
tionary environment of modern humans, those individuals born
with content-rich mental modules to facilitate the acquisition of
this knowledge would have had a substantial selective advantage.

Intuitive physics

The evidence from developmental psychology appears conclusive:
the ease with which children learn about language, other minds
and biology appears to derive from a cognitive foundation of
innate content-rich mental modules. Such modules appear to be
universally shared by all humans. This finding also applies to a
fourth cognitive domain: intuitive physics. From a very early age
children understand that physical objects are subject to a different
set of rules from those which govern mental concepts and living
things. It appears impossible for them to have acquired such
knowledge from their limited experience of the world.

This has been demonstrated by the psychologist Elizabeth
Spelke. She has undertaken sets of experiments with young chil-
dren to demonstrate that they have an intuitive knowledge about
the properties of physical objects. Concepts of solidity, gravity and
inertia appear to be hard-wired into the child’s mind. While the
life experiences of a young child are dominated by that of people,
they nevertheless understand that objects have fundamentally
different properties. They cannot, for instance, cause ‘action at a
distance’, as a stranger can do when he or she enters a room.

Children understand that the appropriate way to classify physi-
cal objects is very different from that needed for living things. The
notion of essence is entirely absent from their thought about arti-
facts. Whereas a dog is a dog is a dog, even if it has three legs, they
appreciate that a crate can be something to store things in, or to
sit on, or to use as a table or a bed. Unlike living things, the iden-
tity of an object depends upon context. It has no essence. It is
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subject neither to hierarchical classifications nor to ideas about
growth and movement.”

From an evolutionary point of view the benefit of possessing
content-rich mental modules for understanding physical objects is
readily apparent. If one risked using ideas appropriate to living
things to think about inert objects, life would be full of mistakes.
By having an intuitive knowledge of physics one can rapidly draw
on culturally transmitted knowledge about those particular objects
required for one’s lifestyle ~ perhaps the stone tools needed by pre-
historic hunter-gatherers — without having first to learn about how
physical objects differ from living things and mental concepts.

Developing minds: the rise and fall of a
Swiss-army-knife mentality

In this tussle between our everyday experience of the world and the
academic ideas of evolutionary psychologists, the latter seem to
have won this second round hands down. There is a mass of ever-
accumulating data from developmental psychology that children
are indeed born with a great deal of information about the world
hard-wired into their minds. This knowledge appears to fall into
four cognitive domains: language, psychology, biology and physics.
For each of these one can imagine strong selective pressures for the
evolution of content-rich mental modules — for the specialized
blades on the Swiss army knife which appears to be the mind.

Nevertheless this cannot be a complete account of the mind.
Recall for a moment the way in which a child will play with an inert
doll, investing it with the attributes of a living being. A critical
feature of that child’s mind is not simply that she is able to apply
the evolutionarily inappropriate rules of psychology, biology and
language to play with her inert physical object, but that she is
utterly compelled to do so. This compulsion, and the effortless ease
with which it is achieved, appears to be just as strong as that to
acquire language or a belief-desire psychology.® It too must reflect
a fundamental feature of the evolved architecture of her mind.

So now let us now climb back into the ring for round three with
C&T. And my boxing gloves are going to be a pair of develop-
mental psychologists who have looked at how children’s minds
change during their first few years of life. As we look at their ideas
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we must remember.that compelling idea introduced earlier in this
chapter, that the stages in the development of a child’s mind reflect
the stages of cognitive evolution in our ancestors: the idea that
‘ontogeny recapitulates phylogeny’.

The very young infant: from a generalized to a
domain-specific mentality

The conclusive evidence we have seen for content-rich mental
modules has predominantly come from children aged two and
three. What about their minds before and after this period?

The developmental psychologist Patricia Greenfield has
suggested that up until the age of two, the child’s mind is not like
a Swiss army knife at all; in fact it is like that general-purpose
learning program that we met earlier in this chapter.’’ She argues
that the capacities for language and object manipulation displayed
by the young infant rely on the same cognitive processes: it is only
afterwards that modularization occurs.

To make this argument, Greenfield stresses the similarity
between the hierarchical organization of object combination and
of speech by very young children. With regard to objects, elements
are combined to make constructions, while in language, phonemes
are constructed to make words. It is only after the age of two that
the language explosion occurs; prior to that the child seems to
acquire rudiments of language by using learning rules which are
not restricted to language alone. The mind is running a simple,
general-purpose computer program — it has a general intelligence.
Greenfield argues that in this respect the mind of a two-year-old
child is similar to that of a chimpanzee, which she also sees as
using general-purpose learning processes for manipulating physi-
cal objects and symbols — an idea we will explore in Chapter S.
Among humans, it is only after the age of two that the content-
rich mental modules containing knowledge about language,
physics, psychology and biology overwhelm the general-purpose
learning rules.

So we seem to have a strange metamorphosis of the mind from
a computer program to a Swiss army knife. Is this metamorphosis
like that of a tadpole to a frog, the end of the affair, or is it like
that of a caterpillar to a chrysalis — implying that the final, and
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most startling, change is yet to happen? Annette Karmiloff-Smith
believes it is the latter and that the final stage of mental develop-
ment is like the emergence of a butterfly.”

The child: from a domain-specific to a

cognitively fluid mentality

In her book Beyond Modularity (1992) Karmiloff-Smith concurs
with Greenfield that modularization is a product of development.
Now for Karmiloff-Smith, the modules which develop are to some
extent variable in different cultural contexts — an idea that is
anathema to the evolutionary psychologists, but which aligns her
work with the ideas of Howard Gardner. She fully accepts the role
of intuitive knowledge about language, psychology, biology and
physics, which has indeed been conclusively demonstrated by the
work of people such as Noam Chomsky, Alan Leslie, Scott Atran
and Elizabeth Spelke as we saw above. But for Karmiloff-Smith,
these simply provide the kick-start for the development of cogni-
tive domains. Some of the domains/faculties/intelligences that she
believes develop in the mind are the same as those which the evolu-
tionary psychologists would accept, such as language and physics.
And they are constituted in the same manner: whereas C&T group
mental modules into faculties, Karmiloff-Smith divides domains
into micro-domains. So within the faculty/domain of language,
pronoun acquisition would be described as either a module or a
micro-domain, depending on whose book one is reading.

But fundamental to the ideas of Karmiloff-Smith is that the
cultural context in which a child develops also plays a role in
determining the type of domains that arise. This is due to the
plasticity of early brain development. She suggests that ‘with time
brain circuits are progressively selected for different domain-
specific computations’.”* And consequently, although Pleistocene
hunter-gatherers may not have been great mathematicians — their
lives did not require it — children today may nevertheless develop
a specialized cognitive domain of mathematics. The kick-start to
this may lie in one of the modules of intuitive physics or some
other aspect of intuitive knowledge that children are born with. In
the appropriate cultural conditions this may become elaborated
into a fully developed domain of mathematical knowledge, as

N
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indeed has been explored by the psychologist David Geary.* The
mind is still a Swiss army knife; but the types of blades present may
vary from person to person. A man who uses a Swiss army knife
to go fishing needs a different assortment of blades from one who
goes camping.

So Karmiloff-Smith agrees with C&T that the mind of a young
child is a Swiss army knife. But for Karmiloff-Smith, this is just a
stage prior to the emergence of the butterfly. For she argues that
soon after modularization has occurred, the modules begin work-
ing together. She uses a very awkward term for this: ‘representa-
tional redescription’ {(RR). But what she means is quite simple. The
consequence of RR is that in the mind there arise ‘multiple repre-
sentations of similar knowledge’ and consequently ‘knowledge
becomes applicable beyond the special purpose goals for which it is
normally used and perceptual links across domains can be forged’.*
In other words, thoughts can arise which combine knowledge
which had previously been ‘trapped’ within a specific domain.

A very similar idea has been independently proposed by the
developmental psychologists Susan Carey and Elizabeth Spelke.
They have argued that the emergence of ‘mapping across domains’
is a fundamental feature of cognitive development, and one which
accounts for cultural diversity: ‘Although infants the world over
share a set of initial systems of knowledge, these systems are
spontaneously overturned over the course of development and
learning, as children and adults construct, explore and adopt
mappings across knowledge systems.”

Accounting for creativity

With these ideas of Karmiloff-Smith, Carey and Spelke we are
immediately drawn back to those attributes of the mind that Jerry
Fodor and Howard Gardner had found most impressive, and
believed to be a fundamental part of its architecture. Recall how
Fodor characterized the most puzzling features of the mind as ‘its
non-encapsulation, its holism, and its passion for the analogical’.
Recall how Gardner had described how ‘one typically encounters
complexes of intelligences functioning together smoothly, even
seamlessly, in order to execute intricate human activities.” Gardner
had suggested that the wisest of human beings are those who are
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most able at building connections across domains — or mappings
- as exemplified in the use of analogy and metaphor.

Indeed this seems to be the essence of human creativity. In her
book The Creative Mind (1990), Margaret Boden explores how
we can account for creative thought and concludes that this arises
from what she describes as the transformation of conceptual
spaces.’” Now for Boden, a conceptual space is much like a cogni-
tive domain, intelligence or faculty that we have been discussing,.
Transformation of one of these involves the introduction of new
knowledge, or new ways of processing the knowledge that is
already contained within the domains. In her book she describes
how Arthur Koestler had accounted for human creativity, way
back in 1964. He had argued that this arises from ‘the sudden,
interlocking of two previously unrelated skills or matrices of
thought’.* A matrix of thought sounds suspiciously like one of
Gardner’s intelligences or C&T’s faculties.

The evidence for thought which requires knowledge from
multiple cognitive domains is so overwhelming, and this is clearly
such a critical feature of mental architecture, that even some
evolutionary psychologists have explored how it can be accounted
for. There have been two proposals. The first was in fact made 20
years ago by Paul Rozin, who joins Nicholas Humphrey as one of
the midwives of evolutionary psychology. Rozin developed ideas
very similar to those of C&T.*” He argued that the processes of
evolution should result in a host of modules within the mind,
which he described as ‘adaptive specializations’ (C&T’s technical
term, coined 20 years later, was ‘Darwinian Algorithms’). But the
critical question that he asked is how can behavioural flexibility
evolve? C&T suggest that this comes from simply adding more
and more specialized devices to the Swiss army knife. Rozin, on
the other hand, argued that some form of accessibility between
mental modules/domains is the critical feature in both child
development and evolution: the ‘hallmark for the evolution of
intelligence ... is that a capacity first appears in a narrow context
and later becomes extended into other domains.”® That statement
could easily switch places with that by Karmiloff-Smith written
almost two decades later: knowledge becomes applicable beyond
the special purpose goals for which it is normally used.’
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All of these arguments by Fodor, Gardner, Karmiloff-Smith,
Carey, Spelke and Rozin appear to do away with a strictly modu-
lar architecture for the fully developed modern mind. This lack of
modularity appears essential to creative thought. But the cognitive
scientist Dan Sperber has argued that we can have it both ways -
a strictly modular but also a highly creative modern mind.*' He has
argued that during the course of evolution the mind has simply
evolved another, and rather special, module. This he calls the
‘module of metarepresentation’ (MMR). This name is almost as
awkward as Karmiloff-Smith’s term representational redescrip-
tion and indeed there is a fundamental similarity in their ideas: the
multiple representations of knowledge within the human mind.
Whereas the other modules of the mind contain concepts and
representations of things, such as those about dogs and what dogs
do, Sperber suggests that this new module only holds ‘concepts of
concepts’ and ‘representations of representations’.

Sperber explains himself by using an example not about dogs
but about cats. Now somewhere deep within our minds, we have
a concept of ‘cat’ which is linked to our intuitive knowledge about
living things. This conceptual cat cannot bark, because that is not
in the cat essence. As we are told something new about cats it
initially enters our minds into the MMR. From there, anything
about cats that is compatible with our existing concept of cats is
combined with, and may slightly change, that concept. So the
MMR is like a clearing house, through which new ideas must
pass before they can find a home. But even when they have
found their home, they are free to come back and visit the clear-
ing house whenever they like. Some new ideas, such as that cats
might bark, do not have a proper home to go to. And consequently
they just stay in the clearing house. Now in this clearing house
all sorts of mischief can occur. Ideas from different modules,
and those which have no home to go to, can get together in some
peculiar ways. For instance, knowledge about dogs can get
mixed up with knowledge about physical objects and with knowl-
edge about beliefs and desires, so that when a child is given a toy
dog — an inert lump of stuffed material — he or she makes it
behave like a dog, while also giving it human-like beliefs, desires
and intentions.
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How could this clearing house have evolved? Or if this clear-
ing house is not really present, how could evolution have drilled
holes between the walls of our cognitive domains to let knowledge
flow between them or to get replicated in different parts of the
mind, as Gardner, Karmiloff-Smith and Rozin suggest? To find
some kind of an answer we need to know the Prehistory of the
Mind. For this crossing-over between domains is after all exactly
what C&T argued should not happen in evolution, since it can
lead to all sorts of behavioural mistakes. I might go for lunch and
see a bowl of plastic bananas. Rather than checking whether or
not these yellow objects conform to what I know about edible
things (i.e. that they are not made of plastic) I might just bite into
them. And all because of some mischief in my mental clearing
house that led knowledge of inert physical objects and of (once)
living things to get mixed up.

I’'m back from lunch and there was not a plastic banana in
sight. Actually there was never a risk of eating one as the mind
doesn’t seem to make mistakes like that. We can create wild and
wacky concepts, but often (not always) we seem very able at sepa-
rating these from the real world. Yet the ability to think of such
concepts has certainly evolved, and psychologists can offer no
answers as to why this is the case. The only psychologists to have
thought seriously about evolutionary issues, C&T, have no
explanation as to how or why the multitude of mental modules
they believe exist in the mind can lead to such ideas. For they are
committed to the idea of the mind as a Swiss army knife.

In this chapter we have seen that the mind is more than simply a
Swiss army knife. It may not be an indiscriminate sponge or a
computer with a single all-purpose program, as earlier theorists
would have it, but nor is it solely a Swiss army knife. It is too
creative and unpredictable for that. So perhaps the ideas of
Karmiloff-Smith, Carey, Spelke and Sperber about a kind of clear-
ing house can be reconciled with those of Cosmides and Tooby, if
seen in an evolutionary context. It is the task of the next chapter
to propose just such a framework.

4 A new proposal for the
mind's evolution

he ‘guides’ who took us around the modern mind in the previ-

ous chapter were interested in how the mind works today, and
how it develops during childhood. But my interest is with evolu-
tionary history. Since I am trained as an archaeologist I can hardly
help trying to identify evolutionary phases whenever faced with a
complex structure — whether that structure is a building of stone
or the modern mind. Let me give you a taste of how we need to
approach the mind by briefly recounting my own experience of an
archaeological excavation.

During my summer vacations when a student I worked on the
excavation of the medieval Benedictine Abbey of San Vincenzo in
Molise, Italy.! T supervised the investigation of a particularly
complex building, known as the ‘South Church’. This involved
exposing, recording and interpreting a large series of walls, floors
and tombs: the remnants from a remarkable palimpsest of build-
ings. How could the walls and other remains be made to yield up
the secrets of the building’s history — its architectural phases and
their dates? Much of archaeology entails the painstaking scraping-
away of the past, layer by layer. It also requires the study of
complex intercuttings of certain walls by others, to deduce which
are earlier, which later. Those walls must then be dated by refer-
ence perhaps to the different types of pottery found in the floor
deposits that abut them. All these techniques of archaeological
detection are then brought together to recreate as best one can the
architectural phases of the building. In the case of the South
Church, we deduced that there had been five phases in all, span-
ning the first 1,000 years AD and culminating in an elaborate
multi-storey building housing many of the precious relics of the
Abbey. The transitions between each phase had involved the
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demolishing and constructing of walls, the laying of new floors,
the addition of new storeys, and the blocking of doors.

When I look at the evidence about the modern mind provided
by the psychologists in the previous chapter, I am reminded of our
work at the South Church at San Vincenzo - or indeed any modern
church or cathedral. The task of this chapter is the task that we
faced after having amassed the information from the South
Church excavations: identifying a series of architectural phases.

In this short chapter I will propose an evolutionary history for
the mind in terms of three architectural phases. This will provide
the framework for the rest of my study — the archaeological data
we are going to explore in later chapters will be used to evaluate,
refine, develop and date this framework. Without a provisional
framework we would be simply swamped with data, knowing
neither what we should be looking for nor what it might mean. In
order to propose these phases I will draw on the theories outlined
in the previous chapter. I will also draw on one of the biggest ideas
in biology, one that has been significant in studies of evolution
since the time of Aristotle, although the last two decades has seen
it lose its once pre-eminent position: recapitulation, or ‘ontogeny
follows phylogeny’.

I briefly introduced this idea in the previous chapter. In essence
recapitulation proposes that the sequence of developmental stages
that a juvenile of a species goes through, its ontogeny, reflects the
sequence of adult forms of its ancestors, its phylogeny. Ernest
Haeckel stated this idea in his biogenetic law of 1866: ‘ontogeny
is the short and rapid recapitulation of phylogeny’.? Haeckel had
thought that during the course of evolution the rate of develop-
ment had accelerated, and consequently ancestral adult forms
had been pushed back, or ‘telescoped into’, the juvenile stages
of descendants.

The origin and history of this idea have been traced in the semi-
nal book by Stephen Jay Gould entitled Ontogeny and Phylogeny
(1977). He explains that parallels between development and
evolution pervade the biological world and that for many scien-
tists of the 19th and early 20th centuries recapitulation appeared
to be the key for understanding the past. Gould quotes the biolo-
gist E. Conklin writing in 1928: ‘recapitulation promised to reveal
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not only the animal ancestry of man and the line of his descent but
also the method of origin of his mental, social and ethical facul-
ties.” Jean Piaget, the most influential developmental psychologist
of the 1960s and 1970s, was sympathetic to the idea of parallels
between ontogeny and phylogeny, although he did not adopt an
explicit position regarding recapitulation. But as I noted in the pre-
vious chapter, the archaeologist Thomas Wynn was drawn to the
notion of recapitulation as a means to infer the intelligence of our
ancestors by relying on the developmental phases for the mind as
proposed by Piaget. Indeed the psychologist Kathleen Gibson has
recently written that ‘ontogenetic perspectives have become the
rule, rather than the exception, among serious scholars of cogni-
tive and linguistic evolution.™

Today biologists take a rather more liberal view of the relation-
ship between ontogeny and phylogeny than that adopted by
Haeckel. As Stephen Jay Gould explains, while there is evidence
for the accelerated development of some traits, just as Haeckel
proposed, and hence the pushing of ancestral adult forms into the
juvenile stages of descendants, there is also evidence for the
converse: the slowing-up of the development of other traits so that
certain juvenile features of ancestors appear in the adult descend-
ants. This is referred to as neoteny, and is thought to be as
common as recapitulation. It is most dramatically illustrated by
the manner in which juvenile chimpanzees have a striking resem-
blance to adult humans — a similarity that is lost as chimpanzees
mature. Consequently if there is any value in the notion of
recapitulation, it will be found in the study of individual organs,
rather than organisms as a whole.

Gould devotes much of his book to neoteny, demonstrating
that this is of critical importance for understanding human evolu-
tion. But as both Kathleen Gibson and the psycho-linguist Andrew
Lock have argued, while neoteny may help explain the morpho-
logical development of modern humans, this cannot account for
the development of intelligence and knowledge.® These do not
remain infantile during development, as does the shape of the
skull, for instance. And so, if there are parallels between the
development and the evolution of the mind, recapitulation rather
than neoteny is a more likely scenario.?
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I am going hesitantly to adopt the notion of recapitulation and
propose a series of architectural phases for the evolution of the
mind. My hesitation is for two reasons. First, as Gould describes
in The Mismeasure of Man (1981), the idea of recapitulation ‘pro-
vided an irresistible criterion’” for late-19th-century and 20th-
century scientists to rank human groups as higher or lower. It
provided pseudo-scientific support for racist and sexist ideas. So,
although these ideas reflect a misunderstanding and misuse of
recapitulation, one must always use it with great caution. The
second reason for my hesitation is that I have no theoretical
conviction that recapitulation of the evolution of the mind during
development necessarily occurs. If it does, I am sure that it is likely
to be manifest in some broad parallels rather than any strict corre-
spondence of phylogenetic and ontogenetic stages.

Whether or not recapitulation of the mind is correct, it provides
a means to establish the framework of hypothetical architectural
phases which is needed to continue with my study.® Indeed it
would seem a missed opportunity verging on academic negligence
if  were to ignore the idea of recapitulation. After all, I am already
in possession of information about the development of the mind
in the child, as described in the previous chapter, and by the end
of my study I also intend to have information about the evolution
of the mind acquired from the materials of the archaeological and
fossil records. So by adopting the notion of recapitulation an intri-
guing prospect looms: will we see the developmental stages of the
minds of children today paralleled in the evolution of human
ancestral minds?

In the previous chapter we looked at the work of several
developmental psychologists, notably Patricia Greenfield, Annette
Karmiloff-Smith, Susan Carey and Elizabeth Spelke. It will be
largely by drawing on their work that I will suggest the architec-
tural phases for the evolution of the mind. I say largely because
I believe that there were also clues provided by all the psycholo-
gists whose work we considered in that chapter, clues which in
fact support the proposed phases as drawn from studies of
child development.
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Three phases for the evolution of the mind

Let me now simply state the three broad architectural phases for
the evolution of the mind that will serve as the framework for
interpreting the archaeological and fossil data in later chapters,
prior to elaborating on these in the rest of this chapter.

Phase 1. Minds dominated by a domain of general intelligence -
a suite of general-purpose learning and decision-making rules.
Phase 2. Minds in which general intelligence has been supple-
mented by multiple specialized intelligences, each devoted to a
specific domain of behaviour, and each working in isolation from
the others.

Phase 3. Minds in which the multiple specialized intelligences
appear to be working together, with a flow of knowledge and ideas
between behavioural domains.

The correspondence between these and the development processes
described in the previous chapter should be clear. The first is paral-
leled by the domain-general learning processes identified as critical
to the very young infant; the second parallels the modularization
of the mind with the development of domain-specific thought and
knowledge; and the third parallels what Karmiloff-Smith describes
as ‘representational redescription’ and Carey and Spelke describe
as ‘mapping across domains’ ~ when knowledge becomes available
for use in multiple domains of activity.”

These three broad phases are suggested as no more than a
hypothetical framework for guiding the rest of my study. I want to
spend the remainder of this chapter elaborating on this frame-
work. There are further clues yet to be extracted from the observa-
tions about the modern mind made by the psychologists we
considered in the previous chapter.

It is also important to clarify the relationship between develop-
ment and evolution. As Stephen Jay Gould stressed in Ontogeny
and Phylogeny, when we talk about evolution, we are normally
just talking about the evolution of the adult forms of past species.
But just as with any individual today, an australopithecine or
member of an early Homo species went through a period of
development, possibly with his/her mind going through a series of
substantial changes. There is, therefore, considerable potentiai for
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confusion between the development and evolution of the mind.
Let me try to clarify the relationship by pursuing an analogy of the
mind as a cathedral.

The mind as a cathedral

We can think of the mind of each individual as a new cathedral
being built as he or she develops from an infant to a mature adult.
It is built according to an architectural plan encoded in the genetic
constitution of that individual, as inherited from his/her parents,
and under the influence of the particular environment in which
he/she develops. As we all vary in our genetic constitution and/or
developmental environment, we all have a unique mind. But as
members of the same species, we share substantial similarities in
the architectural plans that we inherit and the minds we develop.

This situation has been the same for all our ancestors. But the
architectural plans have been constantly tinkered with by evolu-
tion. Random changes were brought about by genetic mutations.
Most of these changes had no effect on the mind. A few had nega-
tive effects: these ‘damaged’ plans did not survive for long in the
gene pool because the individuals with such minds were out-
competed by other individuals for resources and for mates. Some
other mutations resulted in beneficial effects, enabling individuals
to compete more successfully and pass on to the next generation
these ‘improved’ architectural plans. Of course, while these muta-
tions were happening, the environment was also changing. Our
ancestors constantly faced new types of problems, requiring new
types of thought processes for their solution - different types of
buildings are appropriate in different types of environment.

With the joint effects of variation caused by random genetic
mutations, inheritance, differential reproductive success, and
constant environmental change, the suite of architectural plans
evolved. In other words, it was shaped by natural selection.® The
architectural plans may have been continually tinkered with, but no
plan was ever started again from scratch. Evolution does not have
the option of returning to the drawing board and beginning anew;
it can only ever modify what has gone before. This is, of course, why
we can only understand the modern mind by understanding the pre-
history of the mind. It is why ontogeny may contain clues to
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phylogeny. It is why we can look at the cathedral of the modern
mind and find clues to the architecture of past minds.

We also know that even though two cathedrals may have
shared the same architectural plan, they will not have looked
exactly the same due to the unique environments in which
they were built. Different types of stone, topographic settings
and workforces would have been available. It is impossible
to separate the influence of the building environment and
the architectural plan on the finished cathedral, claiming for
instance that a particular feature is due to one or the other.
Similarly when trying to understand the character of a modern
mind, it is impossible to separate the effects of genes and the
developmental environment.

In the last chapter we looked at several different modern cathe-
drals — the minds of young children and mature adults, the minds
of Cambridge dons and Kalahari Bushmen, the minds of brilliant
mathematicians and those who suffer from cognitive pathologies
such as autism. We were guided by various psychologists, each
trying to identify the common and significant features of modern
minds, but each stressing different features. To my mind they all
rather neglected the importance of architectural joints and how
buildings change in design and function throughout their long
histories. This, of course, was not their concern: their interest was
in how the modern mind works today. But my concern is with
architectural history, so let me now return to those three phases I
stated above and elaborate these by pursuing my analogy of the
mind as a cathedral (see Box p. 72).

Phase 1
Minds dominated by a central nave of generalized intelligence.

The minds of the first proposed phase have no more than a single
nave in which all the services take place; these are the processes
of thought. Information is delivered to this nave via a series
of input modules — earlier versions of those that Jerry Fodor
described when looking at the modern mind. The nave does
not contain the complex central systems that Fodor saw within
the mind. It is a nave of general intelligence, which has few
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The mind as a cathedral

N.B. These are schematic, metaphorical illustrations. They carry no implications for the
spatial location of cognitive processes within the brain.

Phase 3: Two possible architectural plans for Phase 3 minds.

These represent minds of people living by hunting and gathering. For those with other
lifestyles, it is likely that other types of specialized intelligences will develop, although
social and finguistic intelligence are likely to be universal.

Phase 2
Minds with a ‘nave’
of general intelligence
and multiple ‘chapels’ of
specialized intelligences.
It remains unciear how
that of language is
related to the other
cognitive domains.

As we can assume that
all minds of this phase
were of people living by
hunting and gathering,
the three ‘chapels’

are social, technical

and natural history
intelligence.

Phase 1

Minds with a ‘nave’ of general
intelligence. The ‘doors’
represent the passage of
information from modules
concerned with perception.

General
inteHigence

——ad

Evolutionary time
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traces surviving in the modern mind. Two of our guides — Patricia
Greenfield and Annette Karmiloff-Smith - found traces of
this type of intelligence in the minds of young children. Two
other guides, John Tooby and Leda Cosmides, acknowledged that
traces of this nave might be somewhere in the modern mind, but
were not interested in searching for them, believing that general
intelligence plays a limited role in the modern mind. Of course, if
I had chosen another guide — Jean Piaget —~ he would have seen
little else but this nave in all the minds we visited. This general
intelligence would have been constituted by a suite of general-
purpose learning and decision-making rules. Their essential
features are that they can be used to modify behaviour in the light
of experience in any behavioural domain. But they can only
produce relatively simple behaviour — the rate of learning would
be slow, errors would be frequent and complex behaviour patterns
could not be acquired.

Phase 2
Minds in which isolated chapels of specialized
intelligences are built.

Minds of this second proposed phase are distinguished by the
construction of a series of ‘chapels’ of specialized intelligences, as
Howard Gardner called them, alternatively known as cognitive
domains or faculties, as described by Leda Cosmides and John
Tooby. Just as the greater number of side chapels in Romanesque
cathedrals of the 12th century reflect the increasing complexity of
church ritual at that time, so too do these chapels reflect the
increasing complexity of mental activity.

The nave of general intelligence remains as an essential feature
of the architectural design. But the services of thought within the
nave are now overshadowed by those of greater complexity being
undertaken in each of the chapels. Bundles of closely related
mental modules relating to one specific domain of behaviour are
found within each specialized intelligence. Some of the modules
may in fact have been present in Phase 1, where they would have
been scattered around the nave rather than being grouped together
in the appropriate isolated specialized intelligence.
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Each specialized intelligence looks after a specific domain of
behaviour and is essential to the functioning of the mind as a
whole. All knowledge about the domain is contained within that
chapel and cannot be found anywhere else within the mind.
Learning within these behavioural domains is now rapid and with
a minimum of errors. Complex behavioural patterns can be
acquired, and these can be easily modified due to new experience
relating to that specific behavioural domain. So in Phase 2 we have
minds with multiple specialized intelligences, or chapels of the
mind. How many chapels were there, and what domains of behav-
iour were they dedicated to?

We know that the architectural plans for these minds evolved,
and the minds themselves developed, while people were living as
hunter-gatherers. And we saw in the last chapter that the modern
mind still has modules that provide us with an intuitive knowledge
of biology, physics and psychology. These modules are likely to be
the surviving foundations of the chapels/intelligences which were
once built in the minds of this second phase. Consequently there
are likely to have been at least three dominant chapels/intelli-
gences in the second phase:

1. The traces of an intuitive psychology imply a chapel of social
intelligence, used for interacting with other human individuals,
and including modules for ‘mind reading’.

2. Similarly the traces of an intuitive biology within the modern
mind suggest that there was once a chapel of natural history
intelligence — a bundle of modules concerned with understanding
the natural world, an understanding essential to life as a hunter-
gatherer.

3. Intuitive physics may be the surviving foundations of a chapel
of technical intelligence that once existed in the minds of some of
our early ancestors, housing the mental modules for the manufac-

ture and manipulation of stone and wooden artifacts, including.

those for throwing such artifacts."

A critical design feature of these chapels is that their walls are
thick and almost impenetrable to sound from elsewhere in the
cathedral. There is no access between the chapels. In other words,
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knowledge about different behavioural domains cannot be
combined together. Moreover, the modules used for thinking
within each intelligence are largely restricted to that intelligence
alone. There may be some exceptions: on some occasions modules
may indeed be used in an inappropriate domain of behaviour — a
module evolved for social interaction being used for interacting
with animals — but when this happens the module cannot work
effectively. We may think of this as the sounds emanating from one
chapel being heard in a heavily muffled and indistinct form else-
where in the cathedral.

Minds in this second proposed phase of cognitive evolution use
the chapels for thinking complex thoughts about toolmaking,
natural history and social interaction. But when a single thought
is required which could benefit from knowledge or modules from
more than one chapel — such as thoughts about designing a tool
for hunting a specific animal — the mind must rely on general intel-
ligence. Consequently, thought and behaviour at ‘domain-inter-
faces’ would appear far simpler than that within a single domain.
Nevertheless, the nave remains an essential part of the building,
for without it the structure would simply collapse.

There may be a fourth chapel within the cathedrals of this
phase: that of linguistic intelligence. As we saw in the previous
chapter, this is also constituted by a bundle of mental modules. But
could linguistic intelligence ever have been isolated from the other
intelligences of the mind? Unlike them it serves no function in itself
— people do not talk about grammar for its own sake. And we saw
in the previous chapter how Jerry Fodor characterized language as
one of the ‘input’ processes rather than as a feature of the central
systems. So at present, while we recognize that a chapel of linguis-
tic intelligence may have existed, we cannot specify its architec-
tural relationship to general intelligence and the other specialized
intelligences. This will have to wait until we have acquired further
evidence later in this book.

The previous chapter gave us a large number of clues to the
existence of this evolutionary phase of the modern mind, which
partly reflects my choice of guides. One of the biggest clues came from
the study of child development. Annette Karmiloff-Smith describes
how, after having passed through a phase in which thought is
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dominated by general intelligence, children develop ‘domain-
specific’ thought processes. Because of the highly variable environ-
ments in which children develop today, the numbers and types
of domains are quite variable — they are not those which are
necessarily appropriate to a hunter-gatherer way of life.
They are, however, built upon, or in Karmiloff-Smith’s term ‘kick
started’ by, the surviving foundations of the Phase 2 specialized
intelligences.

Phase 3
Minds in which the chapels have been connected, resulting
in a ‘cognitive fluidity’.

The minds of the third phase share a new architectural feature:
direct access between the chapels. With this feature, knowledge
once trapped within different chapels can now be integrated
together. It is not quite clear how this direct access was achieved.
Some of our guides described how they could see knowledge cross-
ing between domains/intelligences, as if passing through doors and
windows which had been inserted in the chapel walls. But one of
our guides, Dan Sperber, thought he could see a ‘superchapel’ - his
module of metarepresentation. In this superchapel, knowledge
from specialized intelligences is replicated in much the same way
that Karmiloff-Smith argued that knowledge becomes replicated
in different parts of the mind during development. Clearly we need
more evidence before the specific architectural design of Phase 3
minds can be described; all we know at present is that the combin-
ing of thoughts and knowledge of the different specialized intelli-
gences is possible and that this has significant consequences for the
nature of the mind.

As occurred in Phase 1, a ‘single service’ of thought can be
conducted. But these single services of Phase 3 draw upon and
harmonize the previously isolated services practised perhaps for
millennia within each of the chapels of Phase 2. For instance,
Howard Gardner stresses how in the modern mind complexes of
intelligences function smoothly and seamlessly together; Paul
Rozin, Annette Karmiloff-Smith, Susan Carey and Elizabeth
Spelke have written about the importance of knowledge being used
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in multiple domains of thought. Moreover, the single service now
has a complexity that was previously absent: for this single service
is what Jerry Fodor described as the central system of the mind.

Experience gained in one behavioural domain can now influ-
ence that in another. Indeed, distinct behavioural domains no
longer exist. And brand new ways of thinking, subjects to think
about and ways to behave arise. The mind acquires not only the
ability but a positive passion for metaphor or analogy.

The differences between the Phase 2 and Phase 3 minds are
analogous to those between Romanesque and the succeeding
Gothic cathedrals of stone. In Gothic architecture sound and light
emanating from different parts of the cathedral can flow freely
around the building unimpeded by the thick heavy walls and low
vaults one finds in Romanesque architecture. In a Gothic design,
sound, space and light interact to produce a sense of almost limit-
less space. Similarly, in the Phase 3 mental architecture, thoughts
and knowledge generated by specialized intelligences can now flow
freely around the mind - or perhaps just around the superchapel.
As both Arthur Koestler and Margaret Boden recognized, when
thoughts originating in different domains can engage together, the
result is an almost limitless capacity for imagination. So we should
refer to these Phase 3 minds as having a ‘cognitive fluidity’.

Why the tinkering of evolution led to the ability to combine
thoughts and knowledge from specialized intelligences, and indeed
why the specialized intelligences were constructed in the first place,
remains unclear. But this is not important at this stage in our
enquiry. All we need at present is a basic architectural history.

How should we date the different phases of our architectural
history? When in the course of human evolution did the architec-
tural plans encode information for the construction of no more
than a central nave? When were chapels first built? Were they built
simultaneously, or introduced piecemeal so that there was a grad-
ual change from Phase 1 to Phase 2 buildings? How did the chapel
of linguistic intelligence fit in? When was the direct access between
chapels first created? How was this direct access achieved, by the
construction of a superchapel, or simply a series of doors and
windows?
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These questions are similar to those a medieval archaeologist
might ask when devising a programme of excavations to refine an
architectural history. They are the questions we need to answer
when we turn to examine the archaeological and fossil evidence
for the evolution of the mind in later chapters. But a good archae-
ologist never rushes to dig holes. First he or she searches for
further clues in the modern world. He or she looks around the
landscape to find a building dating to an early period and not sub-
jected to later construction work which might have destroyed the
original design. Indeed a few years after digging at San Vincenzo
I was able to accompany the director of those excavations to
southern Albania, where we saw intact 9th-century monastic
buildings. These had been constructed with architectural plans
similar to those used for the buildings at San Vincenzo, but which
we had struggled to reconstruct from no more than wall fragments
and foundations.

So for one more chapter we must remain in the modern world.
But the landscape we must now explore is not occupied by
churches and abbeys; it is one populated by chimpanzees. We must
try to expose the architecture of the chimpanzee mind, because
this is likely to share features with that of the common ancestor of
6 million years ago. In this sense we can now raise the curtain on
Act 1 of our prehistory.

5 Apes, monkeys and the
mind of the missing link

At 1 of our prehistory begins 6 million years ago. But, as we saw

in Chapter 2, the stage is bare and our actor, the missing link,
is absent. There are no bones or artifacts to inspect which might
give clues to past behaviour and past mental activity. How then can
we reconstruct the mind of this distant ancestor? To what architec-
tural phase should we assign her mind? Phase 1, with no more than
a general intelligence? Or perhaps Phase 2, with one or more
specialized cognitive domains working alongside, but blocked off
from each other and a general intelligence? How can we use the
mind of the missing link to help in understanding the prehistory of
the mind? These are all challenging questions to answer.

Our only hope is to take a look at that great ape from whom
our forebears diverged on the ancestral family tree 6 million years
ago: the chimpanzee.

There is a long history in science of using the chimpanzee as an
analogy for our earliest human ancestor.! This assumes that there
has been minimal cognitive evolution during the last 6 million
years along the ape line. We can indeed be confident that there has
not been significant evolution in terms of brain processing power,
for the brain size of the chimpanzee at about 450 cc is not signifi-
cantly less than that of the australopithecines and a figure that
seems reasonable for the missing link. Similarly, as we go back in
time from H. erectus, to H. habilis, to A. afarensis and A. ramidus,
anatomy becomes increasingly ape-like in character — more and
more like that of living chimpanzees. And if we look at the
archaeological record that chimpanzees leave behind them, it is
practically indistinguishable from that of our earliest ancestors
because it hardly exists at all. There are no more than a few stone
flakes (unintentionally created when hammering nuts), which can
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barely be distinguished from flakes created by natural processes.
Such flakes are likely to have been lost within the litter of nature.

So we will follow convention and assume that the mind of the
chimpanzee is a good approximation for the mind of the missing
link. What does the behaviour of chimpanzees tell us about the
architecture of their minds? Let us start with a type of behaviour
which was once thought to be uniquely human ~ the manufacture
and use of tools — and ask whether chimpanzees have a chapel of
technical intelligence.

Technical intelligence: Chimp the toolmaker?
Fifty years ago it was generally believed that humans were the only
species to make and use tools, summed up in the epithet ‘Man the
toolmaker’. Then in the late 1950s Jane Goodall began to study
wild chimpanzees at Gombe in Tanzania and soon described how
the chimpanzees stripped leaves off sticks to use as probes for ants
and to make fishing sticks for termites.? Since that time many other
observations of chimpanzee tool manufacture and use have been
made by researchers such as by Bill McGrew and Christophe and
Hedwige Boesch. We now know that a wide range of tools are
made, and used for a variety of tasks, by chimpanzees.’ In addi-
tion to catching insects, small sticks are used for acquiring honey,
removing nuts from their shells, picking bits of brain from skulls
and cleaning eye orbits. Leaves are crushed together to form a
sponge to gather up ants or water. Leaves are also used by chim-
panzees to clean the cranial cavities of prey, and to clean them-
selves. They even use leaves as a plate — a plate to catch their own
faeces which are then inspected for undigested food items. In the
forests of West Africa, chimpanzees use hammers and anvils to
crack open nuts (see Figure 3). In sum, chimpanzees appear adept
at manufacturing and manipulating physical objects. Does this
imply that they have specialized cognitive processes dedicated to
such tasks - does their mental architecture have a chapel of tech-
nical intelligence? Or do chimpanzees simply rely on the processes
of general intelligence, such as trial-and-error learning, for making
and using tools?

As a first stab at answering this question we might consider
how complex chimpanzee tool behaviour appears to be: the more
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3 A chimpanzee using a stone hammer and anvil to crack open nuts.

complex it is, the more likely it is to arise from specialized cogni-
tive processes. Bill McGrew, author of the most comprehensive
study of chimpanzee material culture,* firmly believes that chim-
panzee tool use is of considerable complexity. Indeed, in an
(in)famous article written in 1987, he directly compared the tool-
kits of chimpanzees to those of Tasmanian Aborigines and con-
cluded that they were at an equivalent level of complexity. For this
comparison McGrew chose to measure complexity by counting
‘technounits’, each of which is simply an individual component
of a tool, whatever material that component is made from and
however it is used. So a hoe used by, say, a peasant farmer,
comprising a shaft, a blade and a binding, has three technounits,
while the suite of computerized robots operated by a modern car
worker has perhaps three million technounits.

When McGrew measured the technounits in the tools of the
Tasmanian Aborigines and those of the Tanzanian chimpanzees he
found that the mean number of technounits per tool was not sub-
stantially different. All chimpanzee tools and most of the
Aboriginal tools were made from a single component. The most
complex Aboriginal tool, a baited hide, had only four technounits.
All other tools, such as spears, stone missiles, ropes, hides and
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baskets, appeared to be directly comparable in their technounit
complexity to the termite sticks and leaf sponges of the chim-
panzees. Consequently if the modern mind, as possessed by
Tasmanian Aborigines, has an intuitive physics, then we should
also attribute this to the chimpanzee mind.

McGrew’s conclusion, however, is unhelpful. The tools of the
peasant farmer may have several million fewer components than
those of the factory worker, but they may require far greater skill
and knowledge to be used effectively. Once the computers and
robots are in place, pressing a button can build a car, but to till the
ground a hoe needs to be manipulated with care.

Counting technounits as a measure of tool complexity can also
be seen to be of limited value when we consider how the tools are
made. One requires a tool to make a sharpened stick. This may
simply be a flake of stone, but nevertheless that flake must be found
or, more likely, struck from a nodule. A termite probe can be made
by simply tearing off the leaves and biting the stick to an appropri-
ate length. When Aborigines make tools their physical actions are
unique to toolmaking: there is nothing comparable in other
domains of human behaviour to the chipping of stone or the whit-
tling of a stick. When chimpanzees make tools they simply use the
same set of actions which are employed in feeding: removing twigs
from bushes, stripping leaves, biting them into shorter pieces.’

McGrew did in fact address manufacturing complexity in his
comparison of Aboriginal and chimpanzee tools, and again argued
that the similarities ourweigh the differences. But I find some of
his examples unconvincing. For instance, Aborigines regularly use
a production principle of ‘replication’ when making their tools.
This is the combining of several identical elements, as in a bunch
of tied-up grass. McGrew argued that chimpanzees also use this
principle — but the only example he could find was that of a leaf
sponge, a crushed mass of essentially identical leaves.

Aborigines also regularly use ‘conjunction’, which is the joining
of two or more technounits together. But only one single example
of conjunction by a chimpanzee has ever been witnessed. This was
on 16 January 1991, when Testuro Matsuzawa observed Kai, an
old female chimpanzee, take two stones for nutcracking, one for
the hammer and one for the anvil.* To steady the anvil she placed
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another stone below it to act as a wedge. Until there are other
examples, ’'m not convinced that this is sufficient evidence that
chimpanzees employ conjunction in their toolmaking — something
that is present in practically every single tool made by humans.

The gist of my argument should now have become clear: we
cannot attribute chimpanzees with specialized cognitive processes
dedicated to the manipulation and transformation of physical
objects i.e. a technical intelligence. Further confirmation of this
can be found when we look at the distribution of tool use among
different chimpanzee groups — although this evidence is normally
used to argue the exact converse. Chimpanzees appear to have
cultural traditions regarding tool use.” Only the chimpanzees of
the Tai forest in West Africa extract bone marrow with sticks; the
chimpanzees of Mahale in Tanzania do not use tools to probe for
ants, although they feed upon these insects. Similarly those of the
Tai forest do not go ant fishing, although they do go ant eating.
Unlike chimpanzees of Gombe, the Mahale and Tai chimpanzees
do not use tools for personal hygiene.

These differences cannot be explained on genetic or ecological
grounds alone: chimpanzee tool use appears to be largely based on
tradition. This finding has been like a blast of trumpets for those
who have wanted to minimize the differences between chimpanzee
and human behaviour. For it seems to say that chimpanzees are
like humans: animals with culture. But I interpret this finding
rather differently. Human cultural traditions rarely impinge on the
use of simple tools for simple tasks, especially when they dramat-
ically increase the efficiency with which that task is completed (as
is the case with using sticks for termite fishing). All human groups
use knives, for instance. Human cultural traditions are usually
about different ways of doing the same task, rather than whether
that task is undertaken or not. To take a trivial example,
Frenchmen used to wear berets and Englishmen bowlers, but they
both wore hats. Chimpanzee tool-use traditions appear funda-
mentally different from human cultural traditions. The failure of
Tai chimpanzees to use termite sticks is most likely to arise simply
from the fact that no individual within that group has ever thought
of doing such a thing, or discovered it accidentally, or managed to
learn it from another chimp before that chimp forgot how to do
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it, or passed away with his great tool-use secret. This is not
cultural behaviour; it is simply not being very good at thinking
about making and using physical objects. It is the absence of a
technical intelligence.

This conclusion can be strengthened when we actually look at
the pattern of learning about tool use. Recall that the intuitive
physics and technical intelligence within the human mind facili-
tate rapid and efficient learning about the world of objects. Now
if we see chimpanzees struggling to learn about the simplest object
manipulation tasks, this may indicate that their minds lack such
intuitive knowledge. And this is precisely what we do see.

We commonly think of chimpanzees as very rapid learners — a
species that has mastered the art of imitation. Indeed we
commonly use the verb ‘to ape’ as another way of saying ‘to
imitate’. But this is far from the truth: chimpanzees do not seem
to be very good at imitating behaviour at all. In fact, some primat-
ologists argue that chimpanzees cannot imitate — all that happens
is that their attention is drawn to certain objects and then learn-
ing takes place on a trial-and-error basis.? So if one chimpanzee
sees another poking sticks in a hole and licking the termites off,
and then starts to do something similar, this is unlikely to be imita-
tion in terms of understanding both the goal of the action and the
means to achieve it. It is more likely that his attention was simply
drawn to sticks and holes. This is perhaps why in more than
30 years of observation of chimpanzee tool use there have been
no technological advances: each generation of chimpanzees
appears to struggle to attain the technical level attained by the
previous generation.

Unfortunately we lack systematic studies of how techniques
such as termite fishing and ant dipping are acquired by chim-
panzees, although there are various reports of juveniles watching
their mothers at work and ‘playing’ with sticks.” Christophe and
Hedwige Boesch, however, have made a detailed study of the
acquisition of the nutcracking technique as used by the chim-
panzees in the Tai forest of West Africa. For you, me or most
young children this technique is easy. A nut is placed on an anvil
and struck with a hammer. Yet juvenile chimpanzees appear to
have great difficulty in learning to do this. They do not fully
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acquire the skill before adulthood and require four years of prac-
tice before any net benefits are achieved. Juveniles seem to spend a
lot of time hitting hammers directly against anvils without putting
a nut between them, or bringing nuts to anvils without hammers.

Here is a summary of the evidence about toolmaking and using
by chimpanzees. Their tools are very simple. They are made by
using physical actions common to other domains of behaviour.
They are used for a limited range of tasks, and chimpanzees
appear to be rather poor at thinking about new ways to use tools.
They are slow at adopting the tool-use methods currently prac-
tised within their group. Now these attributes do not constitute
the type of behavioural repertoire that we would expect if the
chimpanzee mind had a technical intelligence devoted to manipu-
lating and transforming physical objects. They are much more like
those we would expect from the use of a general intelligence — pro-
cesses such as trial and error and associative learning — which are
not specifically designed for making and using tools.

Natural history intelligence: mental maps
and hunting behaviour
Chimpanzee tool use is predominantly about getting food. So we
must now turn to foraging and ask whether the chimpanzee mind
has a natural history intelligence in terms of a suite of cognitive
processes dedicated to acquiring and processing information
about resources, such as plants, animals and raw materials.
Chimpanzees certainly appear to be very adept at making for-
aging decisions, for they display goal-directed movements towards
particular food patches. Such behaviour is likely to derive from a
detailed knowledge about the spatial distribution of resources - a
continually updated mental map — and knowledge of the ripening
cycles of many plants. Some of the most detailed observations of
chimpanzee foraging behaviour have been made by Richard
Wrangham." He studied the Gombe chimpanzees of Tanzania and
concluded that they have an intimate knowledge of their environ-
ment, being excellent botanists and able to discriminate between
subtle visual clues of species type or plant condition. By using such
botanical knowledge and a mental map chimpanzees were able to
move directly to patches with ripe plant material.
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Wrangham could find no evidence, however, that chimpanzees
could find food patches about which they had no prior knowledge.
To do so would have necessitated the development of hypotheses
for food distribution — an insightful and complex use of knowl-
edge to create a new idea about the world, which is one of the hall-
marks of a specialized intelligence. Chimpanzees appear to rely on
noticing and remembering sufficient information about the
environment on their daily travels.

The possession of mental maps in chimpanzees has been
demonstrated by formally testing their ability to find and remem-
ber the location of objects hidden in enclosures.”? But the most
interesting study has been undertaken by Christophe and Hedwige
Boesch regarding the transport of hammers and nuts to anvils in
the West African Tai forest.” By monitoring the movement of
hammerstones, weighing them and measuring the distance between
trees, the Boeschs inferred that the chimpanzees have a sponta-
neous means of measuring the distance between two locations in
the forest — a means as accurate as the Boeschs’ own measuring
ropes, even when there are intervening obstacles such as fallen trees
and rivers. They claim that chimpanzees are able to abstract and
compare distances between sets of paired locations, identify the
shortest of these, and include the influence of the weight of the
hammer to be transported when deciding where to aim for. This
mental feat is all the more impressive when one recognizes that
mental maps need continual updating to account not only for the
movement of hammers, but also the activity of other nutcracking
chimps. Indeed one of the reasons for the few sub-optimal deci-
sions appears to be that a hammerstone had been expected in one
location, but had already been moved by other individuals.

It is most likely that this well-developed mental mapping exhib-
ited by Tai chimpanzees derives from the need to exploit patchy
resources under conditions of poor visibility. This has indeed been
proposed as a general explanation for the evolution of intelligence
among primates'* — before intelligence was thought of as a Swiss
army knife of specialized devices.

These observations by Wrangham and the Boeschs leave us in
a rather equivocal position regarding the possibility of a special-
ized domain of natural history intelligence. Certain elements of
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this appear to be present: the interest and ability to build up a large
database of natural history knowledge and the processing of this
to make efficient foraging decisions. Yet this is effectively no more
than rote memory — there does not seem to be a creative or insight-
ful use of that knowledge. And we must remember that many
animals, particularly birds, construct very elaborate mental maps
for the distribution of resources.” We need to look for further evi-
dence regarding chimpanzee interaction with the natural world,
which we can find by considering a rather more challenging type
of foraging behaviour — hunting.

In 1989 the Boeschs published a detailed study of the hunting
behaviour of the Tai chimpanzees in which they undertook a
comparison with hunting by the chimpanzees of Gombe and
Mabhale.* The Tai chimpanzees appear to be very proficient
hunters; on over 50 per cent of their hunting events clear hunting
intentions were apparent within the group before any prey had
been seen or heard. In contrast, all the hunts by the Gombe and
Mahale chimpanzees appear to be opportunistic.

The Tai chimpanzees concentrate on one type of prey, colobus
monkeys, while those of Gombe and Mahale regularly hunt bush-
pigs, bushbuck and blue duiker. This difference can be explained
on ecological grounds alone, as young duiker are rare in the Tai
forest and bushpigs live in relatively large groups and are difficult
to hunt.

With regard to hunting success, this is considerably higher
among the Tai chimpanzees. It appears to reflect the fact that they
hunt in larger groups within which there is a relatively high degree
of co-operation. When the Gombe chimpanzees hunt in groups
they tend to chase the prey in different directions, which serves to
confuse it. In contrast the Tai chimpanzees disperse under the prey,
often out of sight of each other, but all remain focused on the
same victim. As the hunt progresses they reunite when cornering
their victim.

Why do the Tai chimpanzees show this greater degree of inten-
tionality and co-operation in their hunting activity? The Boeschs
argue that it reflects the challenge of hunting in a thickly forested
environment in which visibility is limited to about 20 metres (65
feet). There is, however, an alternative to this argument. In the Tai
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forest the chimpanzee hunters rely on acoustic clues to locate their
prey. The Boeschs give several examples of this, such as how a
hunting group will alter their direction when they hear the grunt-
ing of forest hogs. In more open environments, such as in Gombe
and Mabhale, a chimpanzee will need to have as much, if not
greater, reliance on visual clues, such as the sight of the animal and
its tracks left on the ground. Now, visual clues may be inherently
more difficult for a chimpanzee to use. This is certainly the case
with vervet monkeys, who seem unable to understand the danger
implied when they see the signs that their predators are nearby,
such as the trail left by a python or the carcass from a recent leop-
ard kill.” If chimpanzees are also relatively poor at drawing infer-
ences from visual clues — as appears to be the case'® — then hunting
in relatively open environments may be more difficult than in
those environments in which acoustic clues are dominant.

My suspicion that hunting by Tai chimpanzees may appear
more complex than it really is finds a little support in a curious
anecdote provided by the Boeschs. They describe an incident in
which a group of infants and juveniles had caught a very young
blue duiker and were playing with it. An adult female joined the
play session, during which the animal was killed by their rough
behaviour. Yet throughout, the adult males showed no interest and
the carcass of the animal was abandoned without being eaten.
This appears rather bizarre in view of the excitement shown by the
males whenever a small colobus monkey was killed. It would be
very difficult to imagine a human hunter ignoring such an oppor-
tunistic kill; it is not the sort of behaviour one expects if a special-
ized domain of natural history intelligence is present.

To summarize, the cognitive basis for the chimpanzee’s interac-
tion with the natural world is difficult to assess. On the one hand
there is the acquisition of large amounts of information, and the
processing of it to make efficient foraging decisions. On the other
hand there appears to be a marked absence of a creative use of
such knowledge; foraging behaviour appears to be characterized
by a significant degree of inflexibility. And there is severe doubt
that chimpanzees are proficient at reading the mass of visual clues
available in the environment. The most reasonable conclusion is
to attribute the chimpanzee mind with some micro-domains
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enabling the construction of mental maps, but not a fully devel-
oped natural history intelligence.

Social intelligence: Machiavellian behaviour and the
role of consciousness

Now let us turn to the cognitive basis of social interaction. In
1988 a remarkable collection of papers was published in a
book entitled Machiavellian Intelligence: Social Expertise and
the Evolution of Intellect in Monkeys, Apes and Humans.”
Edited by Dick Byrne and Andrew Whiten, some of the papers
had been originally published more than 30 years ago. They
all contributed to making one major argument: that there is
something very special about the cognitive processes used for
social interaction. These processes lead to social behaviour which
is fundamentally more complex than that found in any other
domain of activity. In effect they argued that monkeys and apes
have a discrete domain of social intelligence, constituted by a
whole bundle of mental modules. The term Machiavellian seemed
particularly apposite since cunning, deception and the construc-
tion of alliances and friendships are pervasive in the social life of
many primates.

One of the key papers re-published in that volume was ‘The
social function of intellect’ by Nicholas Humphrey that I briefly
referred to in Chapter 3. That had set out the problems that group
living poses to primates and the need for specialized cognitive pro-
cesses to compete successfully within the social milieu. Picking up
on this argument, Byrne and Whiten described the tangled social
web in which chimpanzees, and many other primates, live. Such
animals need to:

balance a diverse range of competitive and co-operative options.
Individuals may compete not only over mates, but (for example)
over feeding resources, sleeping sites, location in the group (which
may affect not only feeding, but predator avoidance), allies, groom-
ing partners, playmates and access to infants, and they may co-
operate with each other not only in mating, but in (for example)
grooming and support in agnostic encounters.”
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It sounds a lot harder than pulling a few leaves off a twig to make
a termite stick or building up a mental map of plant distribution.
One of the best accounts of this tangled social web within which
chimpanzees live is Franz de Waal’s marvellous description of the
chimpanzee politics he witnessed during his observations of a
colony at the Burgers’ zoo, Arnhem.” He provides a story of ambi-
tion, social manipulation, sexual privileges and power takeovers
that would put any aspiring politician to shame — and it was all
done by (Machiavellian-minded) chimpanzees. For instance, de
Waal describes a two-month-long power struggle between the two
eldest males, Yeroen and Luit. This began with Yeroen as the domi-
nant male and proceeded through a series of aggressive encounters,
bluff displays and reconciliation gestures to the social isolation and
eventual dethronement of Yeroen. To achieve this, Luit carefully
nurtured the support of the females within the group, who began
as Yeroen’s supporters. When Yeroen was present, Luit ignored the
females; but when Yeroen was out of sight he paid them attention
and played with their children. And before an intimidation display
against Yeroen, Luit systematically groomed each female in turn as
if to arouse their support. Luit’s eventual success depended upon a
coalition he developed with another male, Nikkie. During conflicts
with Yeroen, Luit relied upon Nikkie to fight off Yeroen’s support-
ers, the females. Nikkie had much to gain by this. He began with
very low status in the group, being ignored by the females, yet he
became second-in-command in the hierarchy above the females
and Yeroen once Luit became leader. As soon as this happened,
Luit’s social attitudes changed. Rather than being the source of
conflict he became the champion of peace and stability. When
females were fighting he broke up the contests without taking sides
and hit anyone who continued fighting. In other situations Luit
prevented the escalation of conflict within the group by supporting
the weaker participant in a conflict. He would chase away Nikkie,
for instance, when Nikkie attacked Amber, one of the females.
After a few months as the dominant male, Luit was himself toppled
from power by Nikkie. And this was only achieved by Nikkie
developing a powerful coalition with none other than Yeroen.
The two centrepieces of social intelligence are the possession of
extensive social knowledge about other individuals, in terms of
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knowing who allies and friends are, and the ability to infer the
mental states of those individuals. When we watch chimpanzees
engage in deception of others, we can be confident that both are
working together smoothly. Dick Byrne and Andrew Whiten have
given many examples of deception used by apes.”? Here are three
of them. Female gorillas have been seen to engineer situations
carefully in which they and a young male become separate from
the bulk of the group, especially the dominant male. They then
copulate, suppressing the cries that normally go with this act.
Male chimpanzees are just as cunning. When courting females in
the presence of a higher-ranking competitor, they have been seen
to place a hand over their erect penis so that it remains visible to
the female but hidden from the viewpoint of the other male.
Deception is as useful for stealing food as it is for stealing sex.
Another incident Byrne and Whiten relate is one in which a high-
ranking individual left an area in which another individual had
been concealing food items. He left as if suspecting nothing, but
then peeped from behind a tree until the food was exposed. And
then he stole it.

David Premack has explored the character of the ‘theory of
mind’ that chimpanzees possess by laboratory experiments.? In
one experiment a chimpanzee called Sarah was instrumental in
allowing one of her carers to acquire food items because she had
control of the button which opened the door to the cabinet in
which the food was placed. Behind this door the cabinet was
divided into two halves, one stocked with good food items such as
cakes, and the other with bad food items such as rubber snakes
and even a cup of faeces about which the carer had gestured to
Sarah her utter disgust. In the experiment the carer entered the
room and Sarah pressed the button which opened the cabinet door
so that the carer reached in and took something from the side with
the good food items. This was repeated many times. Then Sarah
was allowed to watch an ‘intruder’, a human unknown to Sarah,
prise open the cabinet and switch the locations of the good and
bad food items. The next time the carer entered Sarah knew about
the switch and she should also have known that the carer did not
know. If the door was opened the carer would place her hand in a
very inappropriate place. Yet Sarah pressed the button as usual.
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Premack uses this experiment to argue that the chimpanzee’s
theory of mind is rather less sophisticated than that of humans.
For Sarah appeared unable to hold within her mind a representa-
tion of her own knowledge, as well as that of the carer’s which was
different from her own. Premack argues that attributing knowl-
edge which is different from one’s own to another individual is
beyond the mind capabilities of a chimpanzee. Yet isn’t this pre-
cisely what chimpanzees are doing in the cases of deception? The
naughty chimp with the erect penis is surely holding representa-
tions of his own, the dominant male’s and the female’s knowledge
of his sexually excited state in his mind all at the same moment. I
suspect that the reason that Sarah seemed unable to do this was
because her carer was not another chimpanzee. Reading the minds
of other chimpanzees may be difficult but attainable; crossing the
species boundary and reading the mental state of a human may
simply be impossible for chimpanzees.

This returns us to the notion - discussed in Chapter 3 — that the
theory of mind module within the domain of social intelligence is
likely to have evolved to facilitate interaction with other members
of one’s social group. The essence of a theory of mind is that it
allows an individual to predict the behaviour of another. Social life
is about building and testing hypotheses — unlike decision making
in chimpanzee foraging activity, which is simply rote memory.
Nicholas Humphrey argues that this is the biological function of
consciousness.” In effect we explore our own mind and use it as
the best model we have for the mind of another individual. We
reflect on how we would feel and behave in a particular context
and assume that another individual will do likewise. This is a very
powerful argument for the evolution of reflexive consciousness: it
is elegant, makes common sense and conforms to all we under-
stand about evolution. It persuades me that chimpanzees have a
conscious awareness of their own minds. But if Humphrey is
correct, this conscious awareness should extend only to their
thoughts about social interaction. If consciousness is a trick to
predict the behaviour of others, there is no evolutionary reason
why chimpanzees should have a conscious awareness about their
(limited) thoughts about toolmaking or foraging. Yet our own
conscious awareness seems to cover our thoughts about all

Apes, monkeys and the mind of the missing link 93

domains of activity. We will see as this prehistory of the mind
unfolds that the broadening of conscious awareness has a very
critical role to play in creating the modern mind.

Our next task is to look at the would-be Dr Doolittles, those
who have tried to talk with the animals.

A linguistic capacity? Chatting with chimps

Chimpanzees cannot talk to us because they do not have the vocal
apparatus to do so. But do they have the cognitive basis for
language? If we could plug a chimpanzee into a pair of vocal cords,
would the chimpanzee have much to say? Well we cannot do this,
but the next best thing has been to teach chimpanzees the use of
sign language.

In the 1960s Beatrice Gardner and her husband and research
colleague Allen Gardner trained a chimpanzee called Washoe to
use sign language.”” Washoe lived in a caravan next to their house
and whenever in his presence they signed to him and to each other.
Washoe learnt to sign back. Within three years he had acquired at
least 85 signs and could hold a ‘conversation’ with humans and
make requests. ‘Gimme tickle, gimme, gimme tickle’ is not the
most profound and articulate request ever made, although it may
have been one of the most sincere. Washoe’s most acclaimed state-
ment during his time as the star performer of the chimpanzee
world occurred when he saw a swan and signed water and then
bird in quick succession. A swan is indeed a water-bird.

During the same decade David Premack embarked on a series
of language experiments with Sarah, whom we met just a moment
ago.” Premack used plastic chips of different colours and shapes,
each of which was represented by a different object. Using these,
he argued that Sarah could be seen to understand abstract con-
cepts such as ‘same’, ‘different’, ‘colour of’ and ‘name of’.

In the early 1970s a long-term research programme was begun
at the Yerkes Language Research Centre in the U.S. by Duane
Rumbaugh and Sue Savage-Rumbaugh.?” They used symbols on
a computer keyboard to represent words. They claimed to demon-
strate that chimpanzees were able to classify objects by semantic
class, such as “fruit’ or ‘tool’. More importantly, they argued that
their experiments demonstrated a correspondence between what
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chimpanzees intend to say and what they actually do say. The use
of symbols by chimpanzees, they argued, is not simply a series of
tricks or conditioned routines, but involves an understanding of
the significance of utterances in much the same way as humans.

The validity of these experiments and results did not go unchal-
lenged. At Columbia University a study was made of the ‘linguis-
tic’ capacity of a chimpanzee called Nim Chimpsky by Herbert
Terrace.” He concluded that the claims made by the Gardners, by
Premack and by Rumbaugh’s group were false. They had, he
argued, all inadvertently exaggerated the linguistic abilities of
their chimpanzee students by adopting a poor methodology that
did not preclude simple associative learning or even random
signing. In the academics’ desire to see evidence for a linguistic
ability they over-interpreted their data; any movement that could
conceivably be a sign was recorded as one. So was Washoe’s
‘water-bird’ just a chance association of two words that happened
to make a meaningful combination in the context of when they
were uttered?

In 1979 Terrace and his colleagues published an academic
paper which posed a question: can an ape create a sentence? They
gave a simple answer. No. In a series of academic papers during
the early 1990s Sue Savage-Rumbaugh and her colleagues have
been giving the opposite answer. Yes, they have argued, chim-
panzees can create a sentence. Or at least the new star performer
of the chimpanzee world can. This is a pygmy chimpanzee or
bonobo who goes by the name of Kanzi.”

Kanzi was not formally taught to use symbols in the manner of
previous apes. He was simply encouraged to use them by being
placed in a learning environment that had as many similarities
with a natural situation as was possible. Consequently Kanzi and
his siblings were reared in a 55-acre forest and much of their
communication was related to normal chimpanzee-type activities,
such as looking for food.

Kanzi’s learning process involved understanding a spoken word
and its referent, and then learning the symbol for it on a computer
keyboard. By the age of six Kanzi could identify 150 different
symbols upon hearing the spoken word. He could also understand
the meanings of sentences when different words were strung

.
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together to make novel requests not previously encountered. When
he was eight, Kanzi’s linguistic abilities were formally compared
with those of a two-year-old girl called Alia. She was the daughter
of one of Kanzi’s carers and had developed in a similar environ-
ment. Their linguistic abilities appeared to be markedly similar.

Sue Savage-Rumbaugh and her colleagues have laid great stress
on what appears to be Kanzi’s ability to use rules of grammar. He
appeared to adopt some of the grammatical rules used by his
carers. For instance, there seemed to be a progressive ordering of
words in two-word phrases away from a random combination
towards the order used in English, in which an action word pre-
cedes an object word. So Kanzi became more prone to say ‘bite
ball’ and ‘hide peanut’ and rather less prone to say ‘ball bite’ and
‘peanut hide’.

They also claim that Kanzi has ‘invented’ his own rules of
grammar. For example, Kanzi frequently makes two-word
combinations of action words. A statistical analysis of these utter-
ances demonstrated that certain words, such as ‘chase’, ‘tickle’
and ‘hide’, were more likely to be in the first position, while other
words were more likely to come second, such as “slap’ and ‘bite’.
Savage-Rumbaugh and her colleagues argued that this ordering
reflects the sequence in which events occur: the first word tends to
be an invitation to play, while the second describes the content of
the play that follows. In such cases, Kanzi combines words with
grammatical rules. He creates sentences.

But they are not very good sentences. In fact they are awful,
whether compared with those of William Shakespeare or any
three-year-old child. Savage-Rumbaugh and her colleagues
acknowledge that Kanzi’s range of vocabulary and use of
grammatical rules is not as advanced as that of a three-year-old.
But they do not recognize the yawning gulf that in fact exists. The
gulf has been stressed by the linguist Steven Pinker.” By the age of
three a child frequently strings ten words together by the use of
complex grammatical rules. By the age of six a child will have a
vocabulary of about 13,000 words. Young children are constant
commentators on the world around them and on what others say.
Almost the entire sample of Kanzi’s utterances are demands for
things; his comments on the world are extremely rare.
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Indeed the whole pattern of acquiring language is so radically
different between apes and humans that it is difficult to imagine
how ape language could ever have been thought of as anything
other than a very weak analogy for that of humans. A much
stronger analogy appears to be bird song. As the biologist Peter
Marler once described, there are several important points of
similarity between the way that children acquire language and
young birds acquire their song.* Both learn the correct pattern of
vocalization from adults. Both have a crirical period during which
the learning of language/song is at a premium. The ‘subsong’ of
young birds appears to be analogous to the babbling of young chil-
dren. There is also a similarity in terms of the brain structures
which enable language/song to be learnt. In both birds and
humans these are found in the cerebral cortex, while in primates
vocalizations are controlled by other parts of the brain, such as the
brain stem.*

The similarities between acquisition of language by children
and that of song by young birds are as striking as the differences
from ‘language’ acquisition by chimpanzees. Song plays a much
more important role in the life of birds than does vocalization in
the life of non-human primates; it is possibly as important as the
role of language among humans. We should therefore perhaps
expect that both birds and humans will have specialized cognitive
processes designed for the rapid acquisition of complex
song/language, traits that may be less developed, perhaps even
absent among non-human primates. Convergent evolution has
meant that these bird-song and human-language modules are
strongly analogous. It is perhaps not surprising that the most
impressive non-human linguist is not an ape, but an African Grey
parrot called Alex.”

Steven Pinker’s description of chimpanzee linguists as ‘highly
trained animal acts’ may be a bit harsh. But we do not appear to
be witnessing in these language acquisition experiments the release
of some latent linguistic ability, trapped in the animals’ minds by
the absence of vocal cords. We simply see clever chimps at work,
using aspects of general intelligence such as associative learning to
understand the links between a set of signs and their referents, and
how to combine those signs to gain rewards. Using a general-

Apes, monkeys and the mind of the missing link 97

purpose learning rule for language acquisition can take a chim-
panzee only so far when learning vocabulary and grammar: that
distance appears to be similar to the ‘language’ of a two-year-old
human child. And recall, as we saw in the previous chapter, that
up to the age of two human children may also be using general-
ized learning rules for language — the language explosion only
occurs after that age, with specialized language modules coming
into operation. But no such thing happens in the chimpanzee
mind. There is no linguistic intelligence.

Brick walls or open windows? Thought at domain
interfaces in the chimpanzee mind

We have tried to establish the cognitive processes that lie behind
tool use, foraging, social behaviour and ‘language’ acquisition by
chimpanzees. How is the architectural plan of the chimpanzee
mind shaping up?

There appear to be three main features (see Figure 4). The first is
a general intelligence, which includes modules for trial and error
learning, and associative learning. These are used for a wide range
of tasks: making foraging decisions, learning about tool use, acquir-
ing an understanding of symbolic meanings. We should not mini-
mize the importance of this general intelligence: chimpanzees are
without doubt clever chimps. Secondly, there is a specialized domain
of social intelligence. This enables a chimpanzee’s interaction with
the social world to be an order of magnitude greater in complexity
than its interaction with the non-social world, involving aspects such
as hypothesis formation which are evidently lacking from foraging
behaviour and tool use. Thirdly, there is a small set of mental
modules concerned with building up large mental databases about
resource distribution, an incipient natural history intelligence.

This proposed suite of features for the mental architecture of the
chimpanzee has been identified by looking at toolmaking, foraging,
linguistic and social behaviour in isolation from each other. It can
be strengthened when we look at the interfaces between them.

Consider that between toolmaking and foraging. This seems to
be so fluid that differentiating between them is impossible. The Tai
chimpanzees seem very proficient at choosing hammerstones of
the appropriate weight for cracking the specific type of nuts they
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have acquired.* Similarly they manufacture sticks of appropriate
size for the job in hand: small sticks for extracting bone marrow
and nuts, longer and thinner sticks for ant dipping and getting
honey.** The Gombe chimpanzees select stems and grass blades of
an appropriate size for termite fishing and bite them to optimize
their length or rejuvenate the stiffness of the ends. Bill McGrew has
described how Kate, a rehabilitated chimpanzee in the Gambia,
used four tools in succession to acquire honey from a bees nest in
a hollow tree.* Each tool appeared to be very well chosen for the
particular stage that she had reached in this delicate task.
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In general, chimpanzees appear very good at making and
choosing tools which are just right for the job in hand. This is
indeed what we should expect if both toolmaking and foraging are
using the same mental processes, general intelligence.

Now consider the interface between social behaviour and tool-
making. This seems quite the opposite, characterized by an
awkwardness and what appears to be many missed opportunities.
Consider the social interactions between mothers and their infants
in the context of using hammers and anvils to open nuts in the Tai
forest.”” It is not surprising, in view of the nutritional value of nuts
but the difficulty of nutcracking, that mothers help their infants
acquire the skill. They may leave a hammer on an anvil, or nuts
close by an anvil. Moreover, active teaching appears to have been
observed. The Boeschs report two instances in which mothers saw
their infants having difficulty in cracking nuts and provided
demonstrations of how to solve the problem. In one case the
correct positioning of a nut on an anvil prior to striking was
demonstrated, while in the other the proper way to grip a
hammerstone was shown to an infant who immediately seemed to
adopt the grip with some success.

What is remarkable, however, is that such active teaching, or
even passive encouragement, should be so rare. The two instances
that the Boeschs describe constitute less that 0.2 per cent of almost
1,000 maternal interventions in nutcracking seen during 4,137
minutes of observation. Why don’t they do more of it? The time
and effort juveniles invest in cracking nuts is substantial, as is the
nutritional benefit once the skill is attained. We have seen evidence
that chimpanzees are able to imagine what is going on inside the
mind of another chimpanzee, so should not a mother be able to
appreciate the problems her offspring is facing when trying to use
tools? It would seem to make very great evolutionary sense for
mothers to provide their offspring with more instruction. But they
don’t. It seems a missed opportunity. It appears that this capacity
for imagining the thoughts of another individual does not extend
to thoughts about toolmaking but is restricted to those of the
social domain alone.

Nor do chimpanzees use material culture in their social strat-
egies. We have seen these to be Machiavellian in character:






100 Apes, monkeys and the mind of the missing link

deception, cunning, ambition are rife. Chimpanzees seem to use
any means possible to gain social advantage — but in fact they
don’t. For they do not employ material culture to this end. No
chimpanzee has ever been seen wearing or using material items to
send social messages about status and aspiration. Imagine if our
politicians acted with the same self-restraint in their competitive
posturing: no pin-striped suits and no old school ties. Material
culture is critical to the Machiavellian social antics of modern
humans, but is strangely absent from those of chimpanzees. If
social status is so important to them, why not use tools to main-
tain it? Why not display the head of a little monkey that one had
killed, or use leaves to exaggerate the size of one’s chest? The fail-
ure of chimpanzees to act in this way seems another missed oppor-
tunity at this awkward cognitive interface between social
behaviour and tool use.

There seems to be a brick wall between social and teol behav-
iour — the relationship between these lacks the fluidity that exists
between foraging and tool use. We can explain this brick wall by
the very different types of cognitive processes used by chimpanzees
to interact with physical objects (general intelligence) and those
used for social interaction (social intelligence). In short they seem
unable to integrate their thoughts about toolmaking with their
thoughts about social interaction. They may be able to read each
other’s minds, but not when a mind is ‘thinking’ about tool use. I
suspect that this is because they have no mental awareness of their
own knowledge and cognition concerning making and using tools.
These are not part of their conscious awareness.

The existence of this brick wall between general and social
intelligence is not to say that there is no relationship between social
and toolmaking behaviour at all. Clearly there is, because the
patterns of social behaviour provide the means by which knowl-
edge about tool use is maintained within a group. As the Boeschs
have noted, it is probably no coincidence that the Tai chimpanzees
have both the most complex patterns of tool use and the greatest
degree of social complexity among chimpanzee groups.* The food
sharing that occurs from mothers to juveniles is probably essential
in order to allow the juveniles time and energy to invest in learn-
ing the nutcracking technique. The intensity of social life in
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chimpanzee groups is also essential for maintaining the tool-use
traditions, which require constant watching of other individuals
and hence unsolicited opportunities for being stimulated to use
tools. The critical point is that the relatively higher frequency of
tool use among chimpanzees living in socially complex groups is
simply a passive reflection of that social complexity; the tools are
not playing an active role within social strategies.

I suspect that the same relationship holds between social and
foraging behaviour, especially hunting patterns. There are indeed
‘traditions’ regarding animal exploitation that do not appear to
have an ecological explanation. There are some striking culinary
preferences: ‘Tai chimpanzees keep the rump or the ribcage for
last, consistently share the brain, and always swallow their leaf
wadges. By contrast, Gombe chimpanzees keep the brain, which
they rarely share, for last, spit out their leaf wadges, suck the blood
of their prey, and eat with delight the fecal content of the large
intestine.”® Butchery differences are interesting: Tai chimpanzees
tend to kill their prey by disembowelling them, while Gombe
chimpanzees smash the heads of their prey against tree trunks or
rocks, or tear them apart by their limbs. Like tool traditions, these
appear to play a passive role in social interaction; they are noth-
ing like the culinary and butchery traditions between human
groups, which have an active role in defining social identity.

More generally, the exploitation of resources appears to have
no direct social implications. Food sharing among chimpanzees is
tolerated theft rather than the provisioning of individuals to build
up social obligations, as among humans. Even among the Tai
chimpanzees, food sharing is essentially a passive reflection of
social structure, rather than an-active means to manipulate social
relationships. The apparent effectiveness of Tai chimpanzees at
hunting is a consequence of large group size, a high degree of
mother-juvenile sharing, and an abundance of acoustic clues,
rather than evidence for a natural history intelligence.

Further evidence to support the proposed mental architecture
for the chimpanzee is what happens to chimpanzees when they are
taken into captivity and come under the influence of socially
complex, tool proficient, linguistically talented humans. We do
not see any fundamental change in the complexity of chimpanzee
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social behaviour. The social strategies they adopt in captivity are
essentially the ones they adopt in the wild. But just look at what
happens to their toolmaking and using capacities. These become
highly elaborated, with chimpanzees even learning to flake stone
nodules. Indeed many primates suddenly become proficient tool
users in captivity when provided with appropriate stimulus. And
the same happens with chimpanzees’ “linguistic abilities’ —a capac-
ity for using symbols suddenly emerges. Now recall from the pre-
vious two chapters that one of the fundamental attributes of a
specialized intelligence built upon intuitive knowledge is that the
behavioural skills need only minimal stimulus from the social and
natural environment to develop. If chimpanzees had a ‘technical
intelligence’ we would expect to see them performing very little
better with tools in the laboratory than in the wild; on the other
hand, if they are simply clever chimps in terms of having general
intelligence, the more stimulus and encouragement they receive,
the better tool and language users they are likely to become. This
seems to be precisely what we observe. Social behaviour, on the
other hand, is already built upon a base of specialized cognitive
processes and is not significantly influenced by an increased inten-
sity of social interaction when in captivity.

The origins of social intelligence
Let me summarize the arguments of this chapter. We wanted to
interpret the action of Act 1 of our prehistory in this chapter, but
the theatre was in darkness and our actor was missing. To
compensate for this we have considered the behaviour of the
chimpanzee, assuming that the chimpanzee mind has a similar
architecture to that of the common ancestor of 6 million years ago.
We watched the chimpanzee make and use tools, learn to use
symbols in the laboratory, go foraging and hunting and engage in
complex social strategies. Our interpretation of this behaviour is
that the chimpanzee mind has a powerful general intelligence, a
specialized domain of social intelligence, and a number of mental
modules which are used for building up a large database about
resource distributions. If we return to the analogy of the mind as
a cathedral and our proposed architectural history for the mind,
it can be suggested that the mind of the 6-million-year-old
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ancestor is at the interface between Phase 1 and Phase 2. We now
know that the chapels were not built simultaneously; the first
erected was the chapel of social intelligence.

When did a specialized domain of social intelligence first
appear in the primate mind? To answer this we must first look to
another common ancestor, ancestral to ourselves, chimpanzees
and monkeys. This common ancestor appears to have lived about
35 million years ago and is likely to have possessed a mind simi-
lar to that of the monkeys which live today.*

Robert Seyfarth and Dorothy Cheney drew on years of field
observations and experiments to ‘look inside’ the monkey mind in
their 1990 book How Monkeys See the World. They found a rather
less powerful general intelligence than the one we found inside the
chimpanzee mind; one that did not lead monkeys to use tools in the
wild, although it enabled them to learn tool use when given suffi-
cient stimulus in laboratory contexts. Cheney and Seyfarth also
found evidence for a specialized domain of social intelligence in the
monkey mind which, as in that of chimpanzees, was closed off
from general intelligence. Monkeys seem able to solve problems in
the social world far more effectively than problems in the non-
social world, even when those problems appear essentially the
same. They can, for instance, rank the social status of their
conspecifics, but cannot rank the amount of water in a series of
containers. And they have a thirst for social knowledge, but an
indifference to that about the non-social world.* But the social
intelligence of monkeys appears less complex and powerful than
that of chimpanzees. Monkeys appear unable to work out what
other monkeys are thinking, or indeed that they may be thinking
at all: they have no theory of mind module. And place a monkey
in front of a mirror and he gets upset at the other monkey who has
suddenly entered the room: unlike chimpanzees and gorillas, they
cannot recognize themselves and have no concept of self.*

Now let us look at yet another common ancestor. We will
venture even further back in time to look at the common ancestor
to humans, apes, monkeys and lemurs. This common ancestor
lived as much as 55 million years ago, and probably had a mind
much like that of modern lemurs. Dick Byrne and Andrew Whiten
have suggested that this mind has a general intelligence, but lacks



104 Apes, monkeys and the mind of the missing link

any cognitive processes specialized for social behaviour.”® The
interaction that lemurs have with their social worlds appears to be
no more complex than that with the non-social world.

To summarize, a specialized domain of social intelligence first
appeared in the course of human evolution after 55 million years ago.
This gradually increased in complexity with the addition of further
mental modules, such as that for a theory of mind between 35 and 6
million years ago. As this domain of social intelligence increased in
complexity, so too did the capacity for general intelligence. And
mental modules first appeared relating to foraging activity, enabling
the mind to construct large databases of resource distribution.

Act 2 of our prehistory is now almost upon us. The programme notes
have told us that actors will now appear, and a candle will be lit to
watch them by. Time has flown. It is now 4.5 million years ago. Has
there been any new building work in the cathedral of the mind?

6 The mind of the first
stone toolmaker

he first scene of the second act begins 4.5 million years ago
and has three actors, A. ramidus, A. anamensis and A. afaren-
sis. As I noted in Chapter 2, we can learn a certain amount about
their behaviour from the few fossil fragments of these species that
survive, but we have no direct evidence of their toolmaking — if
indeed they made tools at all — and foraging activities. With the
start of scene two at 2.5 million years ago there is a rush of actors
on to the stage: first the later australopithecines and then by 2
million years ago the earliest members of the Homo lineage. The
fossil fragments of these show significant anatomical and thus
behavioural developments, such as the appearance of more effec-
tive bipedalism — habitual walking on two legs — a behavioural
event to which I will return later in this book. Moreover we can
see our ancestors setting off in two different evolutionary direc-
tions. The australopithecines went down a route of ever-increas-
ing robusticity as specialized plant-grinding machines, while early
Homo took a more cerebral route of increasing brain size. It is the
mind of the earliest Homo which is the subject of this chapter.
There are likely to have been several species of early Homo at
this time, but I will use the shorthand in this chapter of referring
to one single species, H. habilis. Although the fossil remains of H.
habilis are sparse, they are more substantial than those of the
gracile australopithecines living prior to 2 million years ago, and
we thus have more opportunities to make inferences about behav-
iour and mental activity. Moreover we now have direct evidence
for foraging and toolmaking in the form of scatters of stone tools
and the debris from their manufacture, as well as scatters of bone
fragments of the animals that were exploited. It is only in a very
few cases, however, that we can confidently attribute these



106 The mind of the first stone toolmaker

archaeological remains to H. babilis. Many of the stone tools may
have been made by the australopithecines, who may also have
been responsible for some of the scatters of animal bone frag-
ments. But I will follow convention in this chapter by assuming
that the majority of the archaeological remains do indeed derive
from the activity of H. babslis. My aim is to reconstruct the archi-
tecture of the mind of H. habilis. I must start with the hardest
evidence available, Oldowan stone tools, and ask whether there
was a specialized domain of technical intelligence.

Technical intelligence: do the first stone tools mark a
cognitive breakthrough?

Oldowan artifacts are named after the site of Olduvai Gorge in
East Africa, where they have been found eroding from sediments.
Numerous other locations in East and South Africa have yielded
similar artifacts. They are principally made from basalt and
quartzite' and come in a range of shapes and sizes. Some are flakes
removed from nodules, others are the remnant nodules them-
selves, referred to as cores. A few of the flakes have had smaller
flakes removed from them. Are these artifacts indicative of special-
ized cognitive processes of a kind that seem absent from the mind
of the common ancestor 6 million years ago? In the 4 million years
that have elapsed since that ancestor, has evolution created a tech-
nical intelligence?

We need to start by asking how different these stone artifacts are
from the tools made from plant material used by chimpanzees. By
definition they are different: they are made from stone. Some archae-
ologists have felt that that is the end of the matter and that in all
other respects the Oldowan and chimpanzee technologies are essen-
tially the same.? But this misses two important differences, which
have considerable implications for the mental processes underlying
tool manufacture. First, although the function of Oldowan artifacts
remains unclear, there is little doubt that some were made to make
other tools — such as the production of a stone flake to sharpen a
stick.? The making of a tool to make another tool is unknown among
chimpanzees. It involves holding in one’s mind the qualities of two
contrasting types of raw material, such as stone and wood, and an
understanding of how one can impinge on the other.
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5 The production of a simple Oldowan chopper and the resultant flakes.

A second point is that when a chimpanzee makes a termite
stick, the bits that must be removed from the twig are strongly
dictated by the nature of the material and the future task them-
selves — you cannot poke a stick down a hole when it has got leaves
on, and it is clear where these should be detached. But H. habilss
had a more difficult task when removing bits from stone nodules.
Just hitting a nodule in a random fashion is either unlikely to make
any impact at all, or it will shatter the rock into many tiny pieces.
To detach the type of flakes one finds in the sites of Olduvai Gorge,
one needs to recognize acute angles on the nodules, to select so-
called striking platforms and to employ good hand-eye co-ordina-
tion to strike the nodule in the correct place, in the right direction
and with the appropriate amount of force' (see Figure 5).
Members of H. habilis were working stone nodules in a funda-
mentally different manner from the way chimpanzees work their
raw materials. They could indeed locate appropriate angles and
adjust the force and direction of their striking actions.

In 1989 Tom Wynn and Bill McGrew, both of whom we have
already met in this prehistory, suggested that a chimpanzee could
make Oldowan-like stone tools. This has now been tested. And
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they can’t. Or at least that linguistic star of the chimpanzee world,
Kanzi, is unable to do so. And if he can’t it seems unlikely that
other chimpanzees can. Nicholas Toth, the foremost expert on
Oldowan technology, and his colleagues motivated Kanzi to want
sharp-edged cutting tools, tempting him with treats locked in a
box tied with string. Kanzi was shown the principles of producing
stone flakes and provided with rocks. He did indeed learn to
produce stone flakes, cut the string and win his reward. But he
didn’t win Nicholas Toth’s vote as a modern Oldowan toolmaker.
For Kanzi has never developed the concept of searching for acute
angles, using flake scars as striking platforms or controlling the
amount of force in percussion. His failure to do this does not
reflect a lack of adequate manual dexterity, for Kanzi has learnt to
do things like tie shoelaces and undo buttons. And it seems
implausible, although a possibility, that he may learn the
Oldowan-type flaking strategies with more practice.’

Now if Kanzi cannot produce Oldowan-like artifacts, what
implications does this have for the minds of those who did 2
million years ago? There are two possibilities. The first is that a
more powerful general intelligence had evolved so that the tech-
niques of Oldowan technology could gradually be learnt, with
presumably many trials and a lot of error. Alternatively, special-
ized cognitive processes dedicated to the manipulation and trans-
formation of stone nodules had appeared — an intuitive physics in
the mind of H. habilis. Perhaps even a technical intelligence.

If this is the case, then our best bet for when it appeared is in
the short interval between Scenes 1 and 2 of this second act of pre-
history. Recall that just at the end of the first scene, between 3 and
2 million years ago, there were props scattered on the stage
although we could see no actors to use them. Well these props are
the tools of the Omo industrial tradition, which precedes the
Oldowan. They are only found in a few places in East Africa,
notably at Omo itself and at the site of Lokalalei in West Turkana.?
These ‘tools’ are little more than smashed nodules, requiring less
technical skill to make than those of the Oldowan. Indeed, they
look like the sort of stone flakes that Kanzi can produce. So
perhaps we are witnessing a greater need for stone flakes within
the behavioural repertoire of the forebears of H. habilis prior to 2
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million years ago, which then provided the selective pressures for
the specialized cognitive mechanisms we see expressed in the
Oldowan technology.

We should tread very carefully here, however, for while
Oldowan stone todls appear beyond the cognitive capacities of
chimpanzees, they are nevertheless extremely simple artifacts by
human standards. As Nicholas Toth has shown, the aim of
Oldowan artifact makers appears to have been simply to produce
flakes with sharp edges, and nodules which could be held in the
hand while having sufficient mass for tasks such as breaking open
bones for marrow. In the 1970s archaeologists spent much time
dividing Oldowan artifacts into different ‘types’, like polyhedrons,
spheroids and choppers. These are easily thought of as equivalent
to our ‘types’ of tools today, such as hammers, saws and
screwdrivers. But we now know that this was too complex a
classification. Oldowan artifacts in fact show a continuous pattern
of variability. The form of the artifact can be explained simply by
the character of the original nodule, the number of flakes removed
and the sequence in which they were detached. We can see no
evidence for an intentional imposition of form.” We should also
note that although working stone is technically more demanding
than stripping leaves off twigs, the Oldowan toolmakers, mainly
using stone such as basalt and quartzite, appear to have been
unable to work more intractable rocks such as cherts.? For this we
must wait until the next act of our prehistory.

We must conclude, therefore, on a rather equivocal note. On
the one hand the making of Oldowan stone tools requires an
understanding of fracture dynamics that appears beyond the
capacity of the chimpanzee mind. On the other hand the stasis in
Oldowan technology, the absence of imposed form and the prefer-
ence for the easier raw materials prevent us attributing H. babilis
with a technical intelligence beyond that of a few micro-domains.

Natural history intelligence: the rise of the meat eaters?

While Oldowan stone tools are likely to have been used for a vari-
ety of purposes, their main function was probably the processing
of animal carcasses. The sharp flakes were most likely used to cut
hide and tendons, and to remove pieces of meat. The heavy
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nodules were probably employed to smash apart joints, or to
break open bones to remove marrow.” This takes us, therefore, to
a second aspect of H. habilis lifestyles for which we might expect
specialized cognitive processes to have evolved: interaction with
the natural world. In the previous chapters we saw that chim-
panzees are capable of building up substantial mental databases of
resource distribution. I attributed this to the presence of dedicated
mental modules for this task. But the lack of hypothesis building
and the creative use of knowledge about resource distribution
suggested that attributing chimpanzees with a domain of natural
history intelligence was unwarranted. Is there any evidence that it
had evolved by the time of H. habilis?

To answer this we must focus on the one major difference from
the behaviour of the chimpanzee/common ancestor that we can be
confident about — members of H. habilis were consuming larger
quantities of meat. We know this because many archaeological
sites dating between 2 and 1.5 million years ago have large
numbers of fragments of animal bones intermingled with stone
artifacts. These dense accumulations are normally assumed to
have derived from meal times — Mary Leakey described these sites
as ‘living floors’.

During the 1980s a vast amount of attention was paid to these
bone fragments, engendering a vociferous and acrimonious debate
as to how they should be interpreted. The fragments are those found
at sites such as HAS at Koobi Fora, a 1.6-million-year-old scatter of
stone artifacts and animal bones, dominated by those of a
hippopotamus.® Or those at FLK 22, Olduvai Gorge where 40,172
bone fragments and 2,647 stone artifacts were found and have been
studied in immense detail — this is one of the most intensively stud-
ied sites from any period or region in the whole world." The prob-
lem with these bone fragments is that they are usually extremely
small, and it is often not clear from what type of bone they derived,
let alone the types of animal to which they belonged. When these
animals can be identified, it is clear that H. habilis exploited a wide
range of species, including zebras, antelopes and wildebeest.

The debates about H. habilis lifestyles were initiated by the
publications of the late Glynn Isaac.”? He proposed that these
dense artifact and bone scatters represented ‘home bases’ — places
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abilities
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Pair bonding, male investment
in child rearing

Food sharing, division of labour, organization
of movements around a home base

Increased consumption of meat obtaineq
\ by hunting or scavenging

6 Glynn Isaac’s home base and food sharing hypothesis as a stack of cards. If Isaac’s
conclusion that early Homo was consuming a large quantity of meat is wrong, then
all his other ideas concerning social behaviour and cognition come tumbling down.
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where H. habilis shared food and the care of infants. Food shar-
ing was the critical feature. Isaac suggested that the wide range of
species typically represented on these sites implied that members
of H. habilis were transporting foodstuffs from different types of
ecological zones in the landscape to a central place. Food sharing
was the basis for a pyramid of inferences — some would say a house
of cards — culminating in the presence of prolonged infant depend-
ency and linguistic communication (see Figure 6). The home base
model was published in the late 1970s and transformed the field
of Palaeolithic archaeology, shifting it away from mere descrip-
tions of stone artifacts and subjective guesses as to what they
might mean." For a few years it became widely accepted. And then
in 1981 Lewis Binford published one of the truly significant
archaeological books of the last 30 years, Bones: Ancient Men and
Modern Myths,'* which further transformed the study of the earli-
est archaeological sites.

During the 1980s Lewis Binford was the big-punching heavy-
weight of Palaeolithic archaeology. He took on all comers about
how the stone tools and bone fragments of the archaeological
record should be interpreted. His strength in debate came from a
knowledge about how the archaeological record is formed - the
processes of decay and change that affect the items that hunter-
gatherers leave behind them in the millennia until they are found
by archaeologists. He had acquired this knowledge in the Arctic
and the Australian desert where he lived with modern hunter-
gatherers, making meticulous records of their activities, what is
thrown away and how this would look to an archaeologist.

Binford argued that there was no evidence for the transport and
consumption of large quantities of meat. Instead, he suggested that
members of H. habilis acquired just tiny morsels of meat, if indeed
any at all. They were not merely scavengers, but ‘marginal scav-
engers’. They did no more than take the tit-bit leftovers at the bottom
of the hierarchy of meat eaters on the African savannah, trailing in
after the lions, the hyenas and the vultures had had their fill (see
Figures 7 and 8). Take away the large meat packages, and Isaac’s
home bases and his pyramid of inferences come tumbling down.

Following Binford’s first onslaught against Isaac’s model in
1981 a lengthy debate ensued, often with Isaac’s students rather
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7, 8 Glynn Isaac’s and Lewis Binford's contrasting models for early Homo lifestyles. In
the upper figure we see early Homo living in large social groups and using specific
nodes in the landscape as home bases for the sharing of food. At these home bases
co-operative behaviour involving the division of labour is planned. In the lower figure
we see Lewis Binford's interpretation of the same evidence in which individuals, or at
most small groups, scavenge morsels of meat and marrow from carcasses, trailing in
after other predators and scavengers.
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than himself arguing the case for hunting or scavenging from
freshly killed carcasses by H. habilis and hence the maintenance
of large meat parcels in the diet.”* New models were proposed,
supplementing the home base and marginal scavenging hypoth-
eses. Binford himself developed the theme of marginal scavenging
into a ‘routed’ foraging model in which the movements of for-
agers were constrained around a series of fixed points in the land-
scape, such as trees used for shade.' Richard Potts suggested that
members of H. habilis were creating caches of unworked stone
nodules or artifacts at strategic points in the landscape to minimize
search time for stone when a carcass had been located.'” Robert
Blumenschine suggested that members of H. habilis concentrated
their activities in woodland near water sources, since this provided
a scavenging niche not being exploited by other species.!

Yet in spite of the intensity of research, our understanding of
H. habilis subsistence patterns remains limited, with no consensus
about the extent of hunting and scavenging, the use of central
places or of routed foraging. Two factors explain this lack of
consensus. First, the archaeological record is probably just too
poorly preserved to make inferences about H. habilis lifestyles
with regard to day-to-day activities.” Second — and rather more
optimistically - the true answer to the H. habilis lifestyle is prob-
ably that it was marked by diversity; a flexibility between hunting
and scavenging, and between food sharing and feed-as-you-go,
to suit the particular ecological circumstances of the moment.
H. habilis is likely to have been behaviourally flexible, a non-spe-
cialized forager. The only type of animal exploitation that appears
absent from the Olduvai assemblages is the marginal, scrounging
type of scavenging.”

It is indeed most likely that meat eating was a regular part of
the diet of H. habilis.*' In addition to the animal bones, sometimes
showing butchery cutmarks from the stone tools found at
archaeological sites, the relatively large brain of H. habilss implies
the consumption of a high-quality diet, measured in terms of
calorific intake per unit of food. The brain is a highly expensive
organ in terms of the quantity of energy it consumes. As the
anthropologists Leslie Aiello and Peter Wheeler have argued, to
compensate for the amount of energy used by an enlarged brain,
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the requirements of another part of the body must be reduced to
maintain a stable basal metabolic rate.” They argue that this has
to be the gut; as the brain gets bigger, the gut has to get smaller.
And the only way for the gut to get smaller is by increasing the
quality of the diet, such as by the consumption of greater quan-
tities of meat as opposed to plant foods. So the fact that H. habilis
has a brain size significantly larger than the australopithecines
suggests that meat had become a larger part of the diet — whether
or not the intellectual challenge of finding animal carcasses pro-
vided a selective pressure for brain enlargement. Indeed, as will be
argued below, the need to live within larger groups was probably
a far more important selective pressure in this regard.

Behavioural flexibility involving meat eating implies cognitive
complexity. Does this in its turn imply the existence of a specialized
natural history intelligence? What new cognitive capacities would
regular meat eating have required from the mind of H. habilis¢

In view of the prevalence of tooth and gnaw marks on the bones
from early archaeological sites, animal carcasses appear to have
been competed for by several carnivores and scavengers, and many
of these competitors would have been a threat to the members of
H. habilis. Knowledge of carnivore behaviour and distribution
would therefore appear to have been critical to early Homo:
competing carnivores may have provided both a threat and an
indication of a possible scavenging opportunity. In this light it
would seem improbable that H. habilis could have exploited the
carcass niche if it had not mastered the art of using inanimate visual
clues, such as animal footprints and tracks. In contrast to monkeys,
chimpanzees and the 6-million-year-old common ancestor, mem-
bers of H. habilis are likely to have been able to read the visual
clues indicating that a carnivore was in the vicinity.

On a more general level, the switch to a higher meat diet may
have required a more sophisticated ability to predict resource loca-
tions than that needed by the predominantly vegetarian australo-
pithecine forebears. Random searching for animals or carcasses, or
even for the visual clues which indicate carcass location, is unlikely
to have been feasible within such predator-rich environments.
Unlike plant foods, animals are mobile and carcasses can disappear
within a relatively short space of time, eaten by carnivores ranging
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from hyenas to vultures.?* Simply building up an information store
and mental map of their distribution — as we saw chimpanzees can
do for plant and hammerstone distributions — would be inad-
equate. Members of H. habilis are likely to have needed one further
cognitive trick — the ability to use their natural history knowledge
to develop hypotheses about carcass/animal location.

The evidence that members of H. habilis were engaging in pre-
diction about resource distribution comes from the recovery of
stone nodules away from their raw material source and incomplete
sets of knapping debris at archaeological sites. These reflect the
transport of unworked nodules and stone artifacts across the land-
scape. Such artifacts were not carried for great distances ~ 10 km
appears to be the very maximum and transport distances are usually
much shorter.?* Indeed the predominant pattern remains one of
extremely local use of raw materials. Yet the fact that some items
were transported, possibly to create caches, indicates that H. habilis
had mental maps of raw material distribution, and could anticipate
the future use of artifacts for subsistence activities.* There appear
to be three important differences between H. habilis artifact trans-
port, and that of hammerstones by Tai forest chimpanzees. First, H.
habilis artifact transport occurs over a larger spatial scale than the
transport of hammerstones by chimpanzees. Second, chimpanzees
transport stone to fixed locations {nut trees), whereas the carcass
destinations for H. habilis artifacts were continually changing.
Third, it is as likely that members of H. habilis transported the
foodstuffs that needed processing to the tools {rather than just the
other way around), and very often both tools and foodstuffs were
transported from separate sources to a third location.

So far in this section the evidence from the archaeological
record has been in favour of a considerable development of mental
modules for interaction with the natural world. But there is some
conflicting evidence, guarding against the inference of an evolved
natural history intelligence. For one thing, much of H. habilis
activity appears to be constrained to a narrow range of environ-
ments in comparison to the humans who appear in the fossil
record after 1.8 million years ago. At a coarse spatial scale, it
appears unlikely that any Homo prior to H. erectus moved out of
their African evolutionary environment. Even within the region
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of East Africa the activity of H. habilis was focused in a narrow
range of microenvironments, as compared with the wide range of
environments exploited by H. erectus, let alone modern humans.
Much of the activity of H. habilis appears to have been ‘tied’ to
the edges of permanent water sources.”

This tethering to natural features for the foci of activities
appears to be reflected in the ‘stacking’ of archaeological sites in
Olduvat Gorge. Sites such as FLK North I and MNK Main-II
consist of vertical distributions of artifacts through several strati-
graphic layers.?® Hominids appear to have repeatedly returned to
such locations in spite of fairly substantial changes in fauna,
climate and landscape. The diversity of the faunal remains on the
sites, with regard to body size and habitat preference, suggests that
members of H. habilis did range quite widely into a variety of
microenvironments when procuring animal parts. The fact that
these were repeatedly transported to the same type of environ-
mental context implies the absence of the behavioural flexibility
indicative of a full natural history intelligence.”

Let me summarize the evidence we have for the mind of H.
habilis regarding interaction with the natural world. We can start
from the basis of an ability to construct large mental databases
and maps for resource characteristics and distributions, as this
was found in the mind of the common ancestor in the previous
chapter. This now appears to be supplemented with abilities to
develop hypotheses concerning resource location and to use in-
animate visual clues. On the other hand, members of H. habilis
remained within a rather narrow environmental setting, and
within that appear to be tethered to natural features for much of
their activity. We seem to have reached a similar conclusion to that
concerning technical intelligence: evolution has been at work
laying further foundations for a chapel of natural history intelli-
gence, but the walls are yet to be completed and general intelli-
gence continued to play a dominant role in thought about the
natural world.

A burgeoning social intelligence: safety in numbers
In the last chapter we saw that the common ancestor to modern
humans and the chimpanzee at 6 million years ago already had a
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discrete domain of social intelligence. How, if at all, had the nature
of social intelligence changed by the time of H. habilis?

To address this question we must begin with a short digression
and think about the problems of group living, soap operas and
brain size. As a general rule the more people that one chooses to
live with, the more complex life becomes: there is a wider choice
of possible partners with whom to share food or sex, and each of
those partners will have a greater number and more diverse rela-
tionships with other members of the group. It is a considerable
challenge to keep track of who is friends with whom, who are
enemies, and who bear grudges or desires, and then to try to decide
with whom to make friends without upsetting your other friends.
We have all had some experience of this. In fact we seem to quite
enjoy the social manoeuvrings that become paramount as groups
enlarge, especially if we are bystanders. Why else are soap operas
so popular? As a new character enters the script we watch the
havoc caused to existing social relationships. Somebody often gets
heartache, while someone else gets a headache.

It is therefore not surprising to find that among living primate
species there is a strong positive relationship between group size
and brain size — species which tend to have a terrestrial lifestyle in
large groups also tend to have bigger brains. They need the brain
processing power to keep track of the increased number of social
relationships that arise as groups increase in size. This was dis-
covered by the anthropologist Robin Dunbar who consequently
argued that among living primates brain size is a direct measure of
social intelligence.* Dick Byrne concurs with this result by finding
a strong positive relationship between brain size and the frequency
of deception in social strategies — the more complex the social
scene, the more devious you are going to need to be to win more
friends without winning more enemies.”

Now a critical question for reconstructing the prehistory of the
mind is whether these relationships hold for extinct primates, like
the australopithecines and H. babilis. The reason that they may
not is that, as we have seen, the mind of H. habilis had a greater
number of mental modules for making tools and interacting with
the natural world than in any living primate and these must take
up some brain processing power. Nevertheless, those domains
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seem only to have just got off the ground by 2 million years ago
and so the relationship that exists for living primates between
brain size and group size may also be applicable for H. babilis.

Robin Dunbar used the cranial volume of the fossil skulls of H.
babilis to estimate brain size. He then plugged these figures into
an equation he had derived from living primates relating brain size
to group size, to predict that australopithecines would have been
living in groups with a mean size of 67 individuals, and a member
of H. habilis with its larger brain size would usually have had
about 82 other members of H. habilis for company. These
compare with a predicted group size for chimpanzees of 60 indi-
viduals. The group sizes are for something that Dunbar refers to
as the ‘cognitive group’, that is the number of individuals of whom
one has social knowledge, as opposed to with whom one might
live on a daily basis.

There is good circumstantial evidence that H. habilis would
have been living in larger groups than his ancestors. If we again
look at modern primates, there appear to be two ecological situa-
tions in which primates choose to live in larger groups, and suffer
the accompanying social challenges.’”” One of these is when they
face a high risk from predators. In that case it is better to be with
some friends because then you can work together to fend off an
attack, or failing that you might hope that the attacker will eat one
of your friends rather than yourself. Now we know that our earli-
est ancestors did become the prey of carnivores — we have skulls
pierced with the teeth marks of leopards to prove it.** And we
know that their predilection for morsels of meat from carcasses
may have been pitting them against hyenas. At just 1.5 m (under
5 ft) tall and 50 kg (110 lbs) in weight at most,* and with no more
than a few lumps of stone to throw, they were not particularly well
equipped for hand-to-hyena combat. So group living seems a
necessity for H. habilis.

The other ecological condition which favours group living is
when food comes in large parcels that are irregularly distributed
around the landscape. Finding these may not be easy, but once
found there is plenty of food to be had. So it is often beneficial to
live within a relatively large group, search for food packages indi-
vidually or in pairs, but then share food with other group
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members. On the next day it may be someone else who is the lucky
one and finds the food. This scenario is likely to apply to H. habilis
searching for carcasses on the savannahs of East Africa 2 million
years ago. Indeed the archaeologist Mark Lake has demonstrated
the plausibility of such an idea by building a computer simulation
model of H. habilis searching for carcasses and seeing how well
different individuals get on when they are lonely introverts or
social extroverts.” The gregarious loudmouths consistently win
the prize of the smelly rotting carcass.

We have therefore good ecological criteria for believing that H.
habilis would be choosing to live in relatively large groups, and
their large brain size implies that they had the social intelligence
to do so. In other words the enlarged brain of the H. habilis
suggests that the domain of social intelligence has become yet
more powerful and complex. What might the new elements have
been? We can only speculate, but one possibility is that they could
cope with more ‘orders of intentionality’ than could their chim-
panzee-like ancestors.

‘Orders of intentionality’ is a term that the philosopher Daniel
Dennett introduced to help us think about how social intelligence
works.* If I believe you to know something, then I can cope with one
‘order of intentionality’. If I believe that you believe that I know
something, then I can cope with two orders of intentionality. If I
believe that you believe that my wife believes that I know something,
then I can cope with three orders of intentionality. We modern
humans regularly encounter three orders of intentionality - or at
least we do if we believe soap operas, which often revolve around
beliefs of what others believe a third party believes, and which often
turn out to be false beliefs. Five orders of intentionality seem to be
our limit. Daniel Dennett demonstrated this quite effectively when
he asked if ‘you wonder whether I realize how hard it is for you to
be sure that you understand whether I mean to be saying that you
recognize that I can believe you to want me to explain that most of
us can keep track of only about five or six orders of intentionality
under the best of conditions’.*” Under the best of conditions chim-
panzees are likely to manage just two orders of intentionality.
Perhaps the new architectural features in the chapel of social intelli-
gence had increased this to three or four in early Homo.
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Incipient language? Investigating brain casts

and social grooming

In the preceding passage I suggested that members of H. habilis
had probably been ‘gregarious loudmouths’. All sorts of animals
can become loudmouths in a metaphorical sense when they want
to threaten another animal or show off to the opposite sex.
Peacocks are loudmouths with their tails, so too are gorillas when
they beat their chest and sticklebacks when their stomachs go red.
Members of H. habilis were surely loudmouths in this sense ~ dis-
playing to impress the opposite sex, or to assert their authority
with the group. But were they literally loudmouths, with plenty of
words to speak? Did they have a capacity for language?

In the last chapter we could try and chat to chimps, whether by
gestures or with computer keyboards. But now we have no more
than H. habilis fossil bones and stone tools to interrogate. Looking
more closely at stone tools is not going to be of any help. Language
is a modularized cognitive capacity, reliant on its own unique
neural processes. In contrast, as we saw in Chapter 3, the object
manipulation and vocalizations of very young children prior to
their development of language, as well as those of chimpanzees,
derive from ‘general intelligence’ rather than language modules.
When we see a child making a hierarchically structured object we
can infer that this child also makes hierarchically structured vocal-
izations, even if we can only see those objects. But fully developed
language relies on mental modules specialized for language alone;
we cannot infer the existence of these in the mind of H. habilis
from the character of the physical objects being made.*

Can we infer a linguistic capacity from the shape of the brain
itself? The neural processes which provide the capacity for
language appear to be concentrated in specific areas of the brain,
principally in the left hemisphere. Within this area, two regions
appear to be particularly important: Broca’s area and Wernicke’s
area® (see Figure 9). People who have suffered damage to either of
these lose some of their linguistic capacity. Damage to Broca’s area
appears mainly to affect the use of grammar, while that to
Wernicke’s area affects comprehension. Damage to the connecting
tissue between these areas, or to the tissue that connects these
areas to the rest of the brain, can also result in severe language
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Broca's areo

Wernicke's area

9 A side view of the brain showing the locations of Broca‘s area and Wernicke’s area.
These are thought to be associated with the production and the comprehension
of language.

defects. But the relationships between specific parts of the brain
and specific features of language are complex and little under-
stood; all that we can be truly confident about is that certain areas
of the brain are important for language.

So what do the brains of H. habilis look like? Can we see a
development of Broca’s and Wernicke’s areas? The closest we can
get to looking at their brains is to look at casts of the insides of
their fossilized skulls.** We must hope that the humps and bumps
on these casts reflect the humps and bumps of the brain of H.
habilis. A risky business to say the least. Remember that these
fossils have remained within the ground for as much as 2 million
years, often becoming fossilized under the massive weight of over-
lying sediments. Humps and bumps on these casts are perhaps as
likely to reflect the squashes and strains of the fossilization pro-
cesses as much as the structure of the brain.

The fossil skull of a 2-million-year-old H. babilis specimen
from Koobi Fora, referred to as KNM-ER 1470, is particularly
well preserved. This has been examined by Phillip Tobias, one of
the foremost authorities on the evolution of the brain. He is confi-
dent that a significant development of Broca’s area can be seen,
which has been confirmed by the work of another leading specialist,
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Dean Falk. In contrast, no such development of Broca’s area can
be seen in the brains of the australopithecines.*

Another clue to the presence of a linguistic intelligence may
come not from the shape of the brain, but simply from its size. The
two people who have thought about this in most detail have
reached rather opposing conclusions.

The neuroscientist Terrence Deacon has argued that the
enlargement of the brain that occurs with the first members of the
Homo lineage involved a disproportionate increase of the part of
the brain known as the pre-frontal cortex.*? By drawing on exten-
sive studies of the neural circuits involved in primate vocalizations
and human language, Deacon argued that this relative enlarge-
ment of the pre-frontal cortex would have led to a reorganization
of connections within the brain which would have favoured the
development of a linguistic capacity — although whether that was
sufficiently developed 2 million years ago to be termed language
remains unclear.

The anthropologist Robin Dunbar looked at the size of the
brain of H. habilis from a very different perspective.* Recall that
we have already referred to his work regarding the relationship
between brain size and group size — living within a larger group
requires more brain-processing power to keep up with the ever-
changing sets of social relationships. When living in groups,
primates have to transfer information between each other and the
principal way they do this is by grooming each others’ bodies —
picking out all the fleas and the lice. Who one chooses to groom,
how long one grooms, and who you let watch while you do it,
function as much to send social messages as to get rid of parasites.
In the Burgers’ zoo chimpanzee group that we looked at in the pre-
vious chapter grooming between males reached a peak when their
relationships were unstable. Grooming sessions among the males
lasted nine times as long in periods when there was an oestrous
female in the group; de Waal suggests that the grooming may
amount to ‘sexual bargaining’.

Dunbar found that as group size increases, so too does the
amount of time that primates spend grooming. This is not because
there are more lice about but because one has to invest more and
more time in social communication. But grooming is time consum-
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ing, and there are other things to do such as finding food to eat.
Dunbar reckons that the longest any primate can afford to groom
others is about 30 per cent of its time budget. Once above that
limit, the individual may be a mastermind at social relationships,
but be very hungry and lack the energy to exploit this knowledge
to his or her social advantage.

So what can be done when group size is so large that even
spending 30 per cent of one’s time grooming leaves one ignorant
of many important social relationships within the group?
Well, maybe another means for transferring social information
could be used — or in evolutionary terms would be selected for.
Dunbar suggests that that other means is language. He argues
that language evolved to provide a means for exchanging social
information within large and socially complex groups, initially as
a supplement to grooming, and then as a replacement for it.
Language can do this because it is a much more efficient way of
transferring information. An ambidextrous chimp may be able to
groom two of his mates at once, but an articulate human can chat
away to whoever is listening.

We will explore this social origin theory of language more
thoroughly in the next chapter, but here we must ask whether
H. bhabilis could have achieved the transfer of sufficient
social information by grooming alone. Dunbar fed his estimates
for the group size of H. habilis into his equation relating group
size to grooming time, derived from his study of living primates.
He found that early H. habilis just manages to dip under the
30 per cent threshold, with a social grooming time requirement
of 23 per cent. With such a high percentage of time required
for grooming it is likely that those individuals who could reduce
their grooming time by inferring social information from the
vocalizations of others, or who could begin to embed social
information into their own vocalizations, may have gained some
selective advantage.

The anthropologist Leslie Aiello suggests that these vocaliza-
tions may have been analogous to the chattering observed in
Gelada baboons today and functioned to spread feelings of mutual
content and well-being.* Perhaps they may also have been analo-
gous to the purring of a cat when it is stroked. Or perhaps it is the
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sighs of pleasure when we stroke each other. These oohs, aahs, and
ouches are social communication: do some more of this please, a
little less of that. Dunbar has in fact argued that in our more inti-
mate moments we return to our ancient means of social
communication - physical grooming — although we now lack the
body hair and (hopefully) the lice and the fleas.

Opening a crack in the cathedral door

Some cathedrals and churches are easier to get into than others.
One of the churches I recently visited was in the small town of
Angles in France. The main doors were locked and we had to
search for a small side entrance. When inside it was initially so
dark that we could hardly see our way around. Visiting that
church was like trying to visit the mind of Homo habilis. With
such a poorly preserved archaeological record, and no living
species to provide an adequate analogy, finding a way into this
prehistoric mind has been very difficult. The Oldowan stone tools
have perhaps been able to prise apart a crack in the cathedral door.
But peeping through this has been like the first few moments in the
church at Angles, it all looks very dark and gloomy: it is hard to
see what the basic architectural design actually is, let alone appre-
ciate any of the details.

When my eyes grew accustomed to the lack of light in the
church at Angles I was startled by the simplicity of the building;
there was just a simple nave with bare stone walls and plain
wooden pews. A few candles were burning in a small chapel. For
some reason | had expected it to be more elaborate — architec-
turally more complex with ornate decorations. I feel the same
about what | have managed to see of the mind of H. habilis. The
first appearance of stone tools sounds such a grand event in
human prehistory — indeed it is the starting point for the discipline
of archaeology — that we expect it to be marked by some major
cognitive event. But the mind of H. habilis at 2 million years ago
seems to have been little more than an elaborate version of the
mind of the common ancestor of 6 million years ago, with no
fundamental changes in design (see Figure 10). Let me quickly
summarize what we have seen in the mind of H. habilis.
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Our socially precocious ancestor

The toolmaking and foraging behaviour of H. babilis is certainly
more complex than that of chimpanzees and what we expect of
the common ancestor. Both the production of stone tools and the
regular exploitation of animal carcasses are likely to have required
specialized cognitive processes of a type absent from the chim-
panzee mind. H. habilis appears to have been able to understand
the fracture dynamics of stone and to have constructed hypoth-
eses about resource distributions, both of which are likely to be
beyond the capacity of general intelligence that dominates the
toolmaking and foraging behaviour of the chimpanzee. Yet these
specialized cognitive processes in the mind of H. habilis do not
appear to be embedded within a matrix of other specialized pro-
cesses relating to the same domain of activity. General intelligence
appears to have continued to play an important role in condi-
tioning toolmaking and foraging behaviour of H. bhabilis. And as
a consequence, the making of stone artifacts and the exploitation
of animal carcasses appear to be thoroughly integrated. They seem
to be part of a single stream of activity, just as we recognized for
the tool-using and foraging behaviour of the chimpanzee.

Social intelligence has become more complex and powerful
than that within the mind of the chimpanzee. But it remains just
as isolated from the thoughts about toolmaking and foraging as in
the chimpanzee mind. There is no evidence that H. habilis used
tools in social strategies. As noted above, the form of Oldowan
artifacts appears to reflect no more than the character of the
original nodule and the number of flakes removed. There is no
imposition of social information on to the tools, as is pervasive
among modern humans. Similarly, there are no examples in the
archaeological record of spatial structure on archaeological sites
which might reflect a social use of space. Material culture was not
used in social strategies, even though we must conclude that those
social strategies were even more complex and Machiavellian than
we see among chimpanzees today.

Yet this increased social complexity is likely to have had a
passive influence over the foraging and technical behaviour of H.
habilis. As we saw in the previous chapter, the complexity of the
tool-using and hunting behaviour of the Tai chimpanzees, as
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10 The mind of early Homo. The drawing depicts the H. habilis skull known as KNM-ER
1470. This was discovered in 1972 at Koobi Fora, Kenya, and dates to 1.9 million
years ago.

compared with those of Gombe, can partly be attributed to their
larger group size and more intense social relationships. These
provide greater opportunities for social learning and the cultural
transmission of behavioural patterns. From this perspective, much
of the increase in behavioural complexity of H. habilis over that
of the common ancestor, in terms of the manufacture of stone
tools and the exploitation of animal carcasses, might simply be
accounted for as a spin-off from increased social complexity. The
frequent use of the term ‘food sharing’ when discussing the behav-
iour of early Homo is probably misleading. It is more appropriate






128 The mind of the first stone toolmaker

to view this as ‘tolerated theft’. In terms of the play that is our past,
the extra power and complexity of social intelligence appears to
be the most important feature to explain the action of the second
scene of Act 2.

In summary, the architectural plans inherited by members of H.
habilis encoded the construction of a mental cathedral that
appears to have had the same basic design as that encoded in the
mind of the common ancestor 6 million years ago. The nave was
larger, the chapel of social intelligence more elaborate, the walls of
the chapels of technical and natural history intelligence a little
higher and incorporating more modules. But those chapels
remained incomplete.

7 The multiple intelligences of the
Early Human mind

At 3 of prehistory, from 1.8 million to 100,000 years ago, is the
most puzzling period of our past. The quality of the
archaeological record is substantially improved over that of Act 2,
often enabling detailed and accurate reconstructions of past
behaviour to be made. But when we study that behaviour, it
frequently seems almost bizarre in its nature. It appears funda-
mentally different from what went before and from what comes
afterwards in that rush towards the present day in Act 4.

While we still have much to learn about our ancestors of Act
2, discussed in the previous chapter, we can nevertheless accept
that their ways of life were fine-tuned adaptations to the African
woodland and savannahs between 4.5 and 1.8 million years ago.
Because their lifestyles are so alien to us, it seems clear how they
should be studied: once we have reconstructed the behaviour of
the earliest Homo, for instance, we try to understand it as if we
were an ecologist trying to understand the behaviour of any other
primate species. We can also feel confident about how we should
approach the performance of Act 4, especially in the second and
third scenes after 60,000 years ago. During that period the pace of
cultural change is so fast that it feels familiar, because this is pre-
cisely what we are accustomed to in our own short lives. And for
the majority of these scenes we have a single type of human impro-
vising the script — ourselves, H. sapiens sapiens. So we try to be
more like an anthropologist than an ecologist when explaining
human behaviour in Act 4.

Between these two periods we find the no-man’s land of Act 3,
where neither ecologist nor anthropologist can tread with confi-
dence. Indeed this also applies to much of the first scene of Act 4,
particularly when we are looking at the behaviour of the final
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Neanderthals. During these periods some features of the actors’
behaviour seem so familiar to us that we could readily believe that
they have the modern mind; but in other ways their behaviour
appears as alien as that of the earliest Homo on the African savan-
nah. Act 3 is indeed a period full of puzzles — we will come across
eight of them within this chapter. Each actor seems to be like the
man that Charles Colton was thinking about when he wrote early
in the last century that ‘Man is an embodied paradox, a bundle of
contradictions’.! The task of the next two chapters is to unravel
this bundle to see what type of mind is hidden inside.

Let us begin by reminding ourselves of the salient points of the
third act.

Act 3 has an exciting start: the appearance of H. erectus 1.8
million years ago, followed by new types of stone tools, handaxes,
1.4 million years ago. Through the course of this act we watch how
H. erectus diversifies and evolves into a range of new human ances-
tors. While the size of the brain appears to have remained stable
between 1.8 and 0.5 million years ago — as H. erectus and her
immediate descendants colonized much of the Old World - this
period is brought to a close by a return to a period of rapidly
expanding brain size, similar to that which had happened 2 million
years ago, and which ends at around 200,000 years ago with the
brain at an equivalent size to that of Modern Humans today. The
new larger-brained actors after 500,000 years ago are classified as
types of archaic H. sapiens in Africa and China, while in Europe
the scant fossil remains are referred to as H. beidelbergensis. This
last species then seems to give rise to H. neanderthalensis — the
Neanderthals — found in Europe and the Near East after about
150,000 years ago and which survives in Europe until as late as
30,000 years ago. For this chapter I am going to group all of these
actors together and refer to them as ‘Early Humans’ to distinguish
them from H. sapiens sapiens appearing at the start of Act 4, whom
I will refer to as ‘Modern Humans’.

While these evolutionary events were occurring, the scenery
was going through a hectic series of changes. This period of our
past is dominated by a succession of global environmental changes
as the planet went through at least eight major glacial-interglacial
cycles. If we look at Europe, we can see the landscapes repeatedly
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changing from ice-covered tundras, to thick forests and back
again, with accompanying changes in animal fauna. And even
within one climatic phase, there were a host of shorter-term
climatic fluctuations — successions of years, or even individual
years, when the climate was abnormally cold or warm, wet or dry.

So with regard to the evolution of human anatomy and climatic
change, Act 3 is teeming with action. But the props that the actors
are using do not seem to match this tempo of change. After the
initial appearance of the handaxe at 1.4 million years ago, we have
a single major technical innovation at around 250,000 years ago
with the appearance of a new production technique called the
Levallois method. But other than this there seem to be hardly any
changes in material culture. Indeed many of the props seem little
different from those used by H. habilis on the African savannah in
Act 2. As a whole, the archaeological record between 1.4 million
and 100,000 years ago seems to revolve around an almost limit-
less number of minor variations on a small set of technical and
economic themes.

By the start of Act 3, over 4 million years have passed since the
time of the common ancestor. This has taken us to a mind with
two dominant features: a bundle of mental modules dedicated to
social interaction alone, which can be characterized as a discrete
social intelligence, and a suite of generalized learning and prob-
lem-solving rules which are used irrespective of the behavioural
domain and are referred to as general intelligence. Supplementing
these are a number of specialized mental modules which relate to
understanding physical objects and the natural world, although
these appear to be relatively few in number. We must now see what
happens to this mind during the next act of prehistory.

As I have just indicated, there are several different types of
human ancestors during this act, each of whom is likely to have
had a slightly different type of mental architecture. I say ‘slightly’
because I am going to start with the premise that the similarities
between their mental architectures are more significant than the
differences. My aim in this chapter is to try to reconstruct the
architecture for a generic Early Human mind, drawing freely on
data from the different types of Early Humans of this act. Indeed
I will also step into the start of Act 4, when looking at the
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behaviour of the last of the Neanderthals — behaviour that appears
to be no different from that of Act 3, but which can be recon-
structed in rather more detail. Only at the end of this chapter will
I try to draw some distinctions between the mental architectures
of H. erectus and H. neanderthalensis, thereby exploring the
evolution of the mind during the course of Act 3.

This act is full of behavioural paradoxes, if not plain contra-
dictions. A theme running through this chapter will be how Early
Humans appear to be so much like Modern Humans in some
respects, yet so remarkably different in others. I believe that these
puzzles and paradoxes are in fact the key to reconstructing the
architecture of the Early Human mind. In order to proceed, we
must consider the evidence for each of the four cognitive domains
I defined in Chapter 4 — technical, natural history, social and
linguistic intelligence — as well as considering how these interacted,
if at all. So let us start once again with technical intelligence and
the evidence from stone tools.

Technical intelligence: imposing symmetry and form

We must begin by recognizing a quite dramatic increase in techni-
cal skill over that possessed by H. habilis in Act 2. The most
characteristic artifact produced by Early Humans was the
handaxe. Even a brief look at handaxes indicates a number of
significant differences from those artifacts produced within the
Oldowan tradition. They often display high degrees of symmetry,
sometimes simultaneously in three dimensions, and indicate that
the knapper was imposing form on to the artifact, rather than just
creating sharp edges as with an Oldowan chopper.

To achieve such symmetry and form, longer knapping
sequences were required. These can be appreciated from the refit-
ting of knapping debris from sites such as Boxgrove in southern
England, where handaxes were made 500,000 years ago.? To make
a handaxe, great care must be paid to the initial selection of the
stone nodule with regard to its shape, quality and likely fracture
dynamics. Manufacture involves roughing out the handaxe using
a stone hammer followed by final shaping, often with a ‘soft’
hammer made of bone or wood (see Figure 11). Flakes are
removed from alternate sides of the artifact in turn, which is why
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11 The production of a symmetrical handaxe involves three major stages. Beginning
with either a large flake or a nodule (1), a hard hammer of stone is used to achieve the
basic shape by detaching flokes from alternate sides of the artifact (2). The hondaxe
is finished by using a ‘soft’ hammer, of either bone, antler or wood, to remove
‘thinning’ flakes (3} and to achieve the final form of the artifact.

the technique is often described as bifacial knapping, and the arti-
facts as bifaces. A soft hammer can detach flakes with shallow
scars to create an artifact that is relatively thin. Prior to the
removal of each thinning flake, the edge of the artifact may be
ground for a few moments or have small flakes removed, in
preparation for a strike.

The difficulty in achieving a symmetrical handaxe of a speci-
fied form has been stressed by Jacques Pelegrin, who has many
years’ experience at replicating handaxes. He has explained how
the goal of the knapper is not simply to obtain a sharp cutting edge
but to extricate an artifact of a specific form independent from the
starting shape of that nodule. Planning ahead is essential if symme-
try is to be achieved, and maintained as the piece is developed. The
knapper needs to assess both what is desirable and what is pos-
sible, and achieve such ends by blows of a specific force and
direction at specific points on the artifact. Each nodule worked by
a knapper will have its own unique characteristics and challenges.
Consequently to produce standardized forms, the knapper needs
to exploit and adapt his or her toolmaking knowledge, rather than
just follow a fixed set of rules in a rote fashion.’ This final point is
particularly important since many collections of handaxes from
single sites are of very similar shape and size. If we assume that the
original nodules are unlikely to have been exactly the same shape,
then we have a fine example of the imposition of a specified form.*

Many of the above comments regarding the technical difficulty
in producing handaxes also apply to the use of the Levallois
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method - the archetypal knapping technique used by the
Neanderthals. Indeed, the Levallois method may involve even
greater technical skill than that required to make handaxes.’ The
essence of the method is the removal of a flake, the size and shape
of which is predetermined by the preparation of the core. The core
is created with two distinct surfaces. One of these is domed, with
flake scars to guide the removal of a flake. The other surface is the
striking platform. If flake removal is to be successful, the angle
between these two surfaces, the angle at which the core is struck
and the force used must all be precisely right. Otherwise the
detached flake may plunge over the side of the core, or deviate to
one side or the other.

A modern-day flintknapper and archaeologist has recently
remarked that ‘even today, there are few students of lithic tech-
nology that ever achieve a Neanderthal’s level of expertise in pro-
ducing good Levallois cores or flakes, while the number of
contemporary flint knappers that have successfully mastered the
technique for producing good Levallois points probably number
less than a score’.* He goes on to argue that the production of a
blade from a prismatic core ~ as is characteristic of the Upper
Palaeolithic period beginning 40,000 years ago in Act 4 — is
‘incomparably easier’ than the manufacture of a Levallois point
(see Figure 12).

The Neanderthal stone technology from the Near East illus-
trates the technical sophistication of the Levallois technique.
Consider, for instance, the demanding process by which Levallois
points were produced at Kebara Cave between 64,000 and 48,000
years ago.” After the cortex of the core had been removed, flakes
were struck from the core to create a convex profile in both the
longitudinal and transverse directions. Following this, a special
type of striking platform was created, referred to as a chapeau de
gendarme. This has a central protrusion which aligns with the axis
of the ‘Y’ form on the main ridge on the dorsal side of the core
created by the initial preparation. This combination then acts to
guide the removal of a flake so that the desired symmetrical point
is obtained. The Kebara Neanderthals removed several Levallois
flakes from each core before restoring its convexity to enable a
further sequence of Levallois points to be removed. These points
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12 To make a Levallois point one must remove flakes from the surface of a core to leave
a series of ridges on a domed surface (1-3) which will then guide the removal of the
final pointed flake. A striking platform is prepared perpendicular to the domed surface
of the core (4) and the Levallois point removed by a single blow (5).

were most frequently used just as they came off the core; no
further shaping was required.

As with the making of handaxes, it is critical to appreciate that
Levallois flakes cannot be successfully removed by a mechanical
adherence to a set of rules. Each nodule of stone has unique prop-
erties and a unique ‘pathway’ through the nodule must be found.
Nathan Schlanger has described this when exploring the knapping
actions undertaken 250,000 years ago by the Early Human who
made ‘Marjories core’, a Levallois core from the site of
Maastricht-Belvédére in the Netherlands that has had many of the
waste flakes refitted.® Schlanger stresses how the knapper needed
to have used both visual and tactile clues from the core, to have
constantly monitored its changing shape, and to have continually
adjusted his or her plans for how the core should develop.’

The technical intelligence of Early Humans is also apparent
from the range of raw materials that they worked. Some of the
earliest handaxes indicate an ability to work raw materials with
less predictable patterns of fracture than those of the Oldowan.
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Consider, for instance, the collection of artifacts containing
handaxes stratified immediately above the Oldowan at
Sterkfontein in South Africa.”® In this we see the introduction of a
new raw material, diabase, and much better use of the difficult
rock types, such as quartzite and chert. Indeed, throughout the
Old World we find bifacial and Levallois flaking methods being
applied successfully to relatively intractable materials."

Moreover we can see a clear preference in some sites for
making particular types of artifacts from particular types of raw
materials. For instance, at Gesher Benot in Israel, a site more than
500,000 years old, basalt was preferentially used for handaxes,
while limestone was used for choppers. Similarly, at the site of
Terra Amata in southern France, one of the earliest occupations in
Europe, limestone was used for choppers and bifaces, while flint
and quartz were used for the small tools.!

Puzzling over technical conservatism

We have seen evidence for an advanced technical intelligence
among Early Humans. There can be little doubt that in terms of
understanding the fracture dynamics of stone, and putting that
understanding into practice to make stone artifacts conforming to
a series of preconceived mental templates, Early Humans
possessed equivalent abilities to the Modern Humans of Act 4.
But, when we consider other features of Early Human technology,
we see types of behaviour that are in dramatic contrast to those of
Modern Humans. There are indeed four puzzles about Early
Human technology.

Puzzle 1. Why did Early Humans ignore bone, antler and ivory as
raw materials? Although there is evidence that Early Humans used
pieces of unworked bone, such as for hammers when making
handaxes, there are no carved artifacts made from bone, antler or
ivory. A few pieces have scratches on the surfaces, or even chips
removed from their edges — although it is often difficult to dis-
tinguish these from carnivore gnawing. But there is nothing
remotely requiring the type of technical skill that is so readily
apparent from stone tools. If Early Humans had been working
materials such as ivory and bone, we would surely have some of
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the results in the enormous collections of bones which are found
intermingled with the stone artifacts made by Neanderthals from
sites such as Combe Grenal in France and Tabiin in the Near East.
Both of these have long sequences of occupation horizons with
many thousands of stone tools and animal bones. Consequently
we cannot invoke poor preservation to explain the absence of
carved bone artifacts. Nor can we explain it by invoking anatomi-
cal constraints in terms of Early Humans’ lack of manual dexter-
ity. Even though the anatomy of the Neanderthal hand differed
slightly from that of H. sapiens sapiens,” Neanderthals seem to
display equivalent sophistication to Modern Humans in their
manipulation of stone artifacts during manufacture. Moreover,
Early Humans made simple wooden artifacts, such as the sharp-
ened sticks from Clacton in Britain and Lehringen in Germany,
and a ‘polished plank’ from Gesher Benot in Israel, which required
similar motor movements to working bone. And finally we cannot
explain the absence of bone, antler and ivory artifacts by suggest-
ing that they would have been of little value to Early Humans.
These raw materials have physical properties, such as an ability to
sustain impacts without fracturing, which give them advantages
over stone when making projectiles for hunting large ungulates,™
an activity which we will see was a central element of Early
Human lifestyles. So why did they ignore such raw materials?

Puzzle 2. Why did Early Humans not make tools designed for
specific purposes? Microscopic analysis of the edges of stone tools
has shown that the stone artifacts of Early Humans were typically
used for a wide range of tasks. Moreover there appears to be no
relationship between the form of a tool and its likely function.”
Handaxes, or simple flakes, appear to have been used as general-
purpose tools, such as for woodworking, chopping plant material,
cutting animal hides and removing meat. The generalized nature
of Early Human tools is particularly noticeable for spear points.
These show hardly any variability in size and shape across the Old
World, although many different types of animals were hunted. As
we will see in Chapter 9, Modern Humans of the Upper
Palaeolithic — 40,000-10,000 years ago — made an immense diver-
sity of spear and projectile points, indicating that specific types of
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weapons were made to hunt specific types of game.’ Early
Humans do not appear to have done this. In fact nor did the
earliest Modern Humans in the first scene of Act 4.

Puzzle 3. Why did Early Humans not make multi-component
tools? There is nothing to suggest that H. erectus hafted any stone
artifacts. Neanderthals appear to have been the first to do this with
the stone points they made using the Levallois method. Those
points found in the caves of the Near East have breakage and wear
patterns consistent with hafting and their use as spear points."”
Hafting involves making a shaft, ensuring the end is the appropri-
ate size and shape, acquiring the binding and resin and then using
these to achieve a secure attachment. It is a time-consuming busi-
ness, but transforms the effectiveness of hunting weapons. From
the evidence of the fracture patterns of the Levallois points from
the Near East, it is clear that Early Humans had mastered the tech-
nique. The odd thing, however, is that these hafted tools remained
so few in number and with so few components. If one stone flake
can be attached, why not create artifacts with multiple components
which, in view of their dominance among later hunter-gatherers,
appear to have been considerably more efficient? So if Early
Humans had mastered the art of combining different types of raw
materials to make composite artifacts, why did they stop at making
such simple tools? The most complex tool that Neanderthals made
is unlikely to have had more than two or three parts.

Puzzle 4. Why did Early Human stone tools show such limited
degrees of variation across time and space? Perhaps the most start-
ling feature of the stone technology of Early Humans is its limited
degree of variability. In Chapter 2 I quoted the archaeologist Glynn
Isaac who remarked on the ‘shuffling of the same essential ingredi-
ents’ of Early Human technology for more than a million years of
‘minor, directionless change’. Other prominent archaeologists have
also stressed this puzzling aspect of Early Human technology. For
instance, Lewis Binford has written how we have collections of
handaxes ‘from many different environments in Africa, western
Europe, the Near East and India, and, except for possible minor
variations that can be understood in terms of the types of raw
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materials available for those artifacts’ production and distribution
... no patterned differentiations convincingly covary with grossly
different environments.””® Large-scale statistical analyses of
handaxe shape have supported such views."” Similarly with regard
to the period after 200,000 years ago, Richard Klein, one of the
authorities on the behaviour of archaic H. sapiens in South Africa,
has described how their toolkits have little to distinguish them from
those of the Neanderthals living in the Near East and Europe.” Why
was there no degree of variability in technology to match that of
environment? Why was there such limited innovation?

One possible solution to these puzzles is simply that Early Humans
had no need for tools made from organic materials other than
wood, or with specialized functions, or of many component parts.
But this solution can easily be seen to be inadequate: when we
consider the interaction between Early Humans and their natural
environment, we see that many Early Humans appear to have been
under considerable adaptive stress that could have been alleviated
by such tools. So before finding the solution to these puzzles we
must consider the nature of this interaction with the environment,
and in so doing examine a second cognitive domain of the Early
Human mind: natural history intelligence.

Natural history intelligence:

expanding minds, expanding territories

Natural history intelligence is an amalgam of at least three sub-
domains of thought: that about animals, that about plants and
that about the geography of the landscape, such as the distribu-
tion of water sources and caves. As a whole it is about under-
standing the geography of the landscape, the rhythms of the
seasons, and the habits of potential game. It is about using current
observations of the natural world to predict the future: the mean-
ing of cloud formations, of animal footprints, of the arrival and
departure of birds in the spring and autumn.

Were Early Humans natural historians par excellence like
modern hunter-gatherers? In the previous chapter we arrived at a
rather equivocal situation for the earliest members of the Homo
lineage. We concluded that their success as hunters, gatherers and
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scavengers on the savannah of East Africa implied an ability to use
natural history clues, such as footprints, and the ability to develop
hypotheses about resource distribution. These abilities are likely
to have gone far beyond those of the 6-million-year-old common
ancestor we considered in Chapter 5. But we nevertheless
characterized these abilities as a small cluster of micro-domains,
too limited in number and scope to deserve the title of a natural
history intelligence.

The most obvious indication that we should now be prepared to
use this title for a component of the Early Human mind is the colo-
nization of landscapes outside Africa. Recall from Chapter 2 that H.
erectus or his descendants had begun living in south-east Asia and
perhaps China by 1.8 million years ago, western Asia by 1.0 m.y.a.,
and Europe perhaps by 0.78 m.y.a. and certainly by 0.5 m.y.a.

While these new environments varied greatly from one another,
they were all substantially more seasonal than the low latitudes of
Africa. If the earliest Homo had mastered low-latitude savannah
environments, Early Humans had the capacity to learn about a
much wider range of new environments, most notably those of the
high latitudes with their very different landscapes, resources and
climates. The increased technical intelligence discussed above, and
the developments in social organization and language that we will
consider below, may well have facilitated the exploitation of new
environments. But ultimately the Early Humans would have needed
to understand the habits of new types of game, the distribution of
new plants and a new set of environmental clues. Consequently the
presence of Early Humans from Pontnewydd Cave, North Wales,
in the far north-west corner of the Old World to the Cape of South
Africa implies a sophisticated natural history intelligence.

Yet Early Humans remained absent from several regions of the
Old World, and made no entry into Australasia or the Americas.
Clive Gamble, one of the foremost authorities on Early Human
behaviour, has recently reviewed the evidence for global coloniza-
tion and concluded that Early Humans were unable to cope with
very dry and very cold environments.* These appear to have been
too challenging, even if Early Humans had a well-developed
natural history intelligence and were able to make artifacts such
as handaxes.

The multiple intelligences of the Early Human mind 141

The manner in which Early Humans exploited these diverse
environments, particularly in the first scene of Act 3, remains
unclear. We only rarely find the animal bones which derived from
Early Human hunting and scavenging activity, and those we have
are often very poorly preserved.”” But the evidence we do have
suggests that Early Humans had been eclectic and flexible for-
agers, using a mixture of plant gathering, scavenging and hunting.
In the second scene of Act 3 and the first scene of Act 4, the period
between 200,000 and c. 60,000 years ago, the interaction between
Early Humans and the natural world becomes a little clearer. So
let us now explore the natural history intelligence of Early
Humans by considering one specific actor in one specific part of
the Old World: the Neanderthals of western Europe.

The Neanderthals: surviving against the odds

If the stone tools of the Neanderthals are impressive, then so too
is the fact that these Early Humans lived successfully in the particu-
larly challenging glaciated landscapes of Europe. The demands of
living in such high latitudes, predominantly open tundra, cannot
be underestimated.

The faunal remains from caves and open sites indicate very
diverse animal communities. Among the herbivores were mammoth
and woolly rhino, bison, deer and horse, reindeer, ibex and
chamois. The carnivore element included species that today are only
found in very different environments, such as cave bear, hyena, lion
and wolf.? In general the animal communities appear to have been
substantially more diverse than any in the modern world.

With this diversity of game, it might initially appear that
Neanderthals were living in a Garden of Eden; but far from it.
Acquiring the necessities of life — food, shelter, warmth — would
have been immensely challenging. The animal and plant resources
may have been diverse, but they are not likely to have been abun-
dant. Each animal would have been linked into a complex food-
web resulting in frequent and unpredictable fluctuations in its
numbers. And with the frequent environmental changes, whether
these were from an advance or a retreat of the ice sheets, or even
a few years of relative warmth or cold, the composition and links
of these foodwebs would have been constantly changing. Even
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within a single year, the availability of plants and game would
have shown dramatic variations over the seasons, with a marked
deterioration during the winter months.*

The problems that Neanderthals faced in such environments
were further exacerbated by their technology, or rather their lack
of it. As I have discussed, Neanderthals appear to have mastered
very complex sequences of stone tool production. Yet in spite of
this technical proficiency, the range of tools appears remarkably
narrow, and to have made a limited contribution to coping with
the glaciated landscapes.

It is important here to appreciate the type of technology that
modern hunter-gatherers such as the Inuit (Eskimo) use to survive
in glaciated landscapes. These modern hunter-gatherers are as
reliant upon a highly complex technology as they are upon their
detailed knowledge of the natural world and an extensive series of
social alliances between groups.” They have tools with multiple
components and various complex facilities, including those for
storing foodstuffs to cope with seasonal shortages.? To make their
tools they use a wide array of raw materials, notably bone and
ivory. Many of their tools are ‘dedicated’ to very specific tasks
(see Box p. 143). As I noted above, there is no evidence that
Neanderthals, or indeed any Early Humans, had such technol-
ogies. This reliance of Modern Humans on a complex and diverse
technology to exploit glaciated landscapes makes the technologi-
cally-simple Neanderthal achievement particularly impressive — an
achievement that lasted over 200,000 years.

That life was never easy for the Neanderthals is demonstrated
by the fact that they died so young: 70-80 per cent of individuals
were dead by the age of 40. Not only were Neanderthals living on
the edge of the Old World, they were quite literally living on the
edge of life itself. A very high proportion of Neanderthals suffered
from stress fractures, and degenerative diseases. In fact they show
a very similar pattern of physical injuries to rodeo riders today.? It
would indeed be difficult to think of any group of people more in
need of a wide variety of tools, or ones dedicated to specific tasks.

So how did they survive? As the environmental conditions
would not have favoured substantial plant gathering, Neanderthals
must have been reliant upon exploiting game, particularly during
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Tool complexity of Inuit hunter-gatherers

The most complex tool Early Humans appear to have made was
a short thrusting spear created from a stone point hafted on

to a wooden shaft. In contrast modern Inuit hunter-gatherers
routinely make and use tools with many components, and which
are ‘dedicated' to killing specific types of animals in specific
circt ces. The anthropologist Wendell Oswalt has made

a study of Inuit technology and shown that tools for killing
terrestrial mammals, such as caribou, similar to the reindeer 3
hunted by the Neanderthals, typically have several components
and are made from several raw materials such as stone points,
antler foreshafts and wooden shafts. It is likely that the bone

Reconstruction of o

artifacts from the earliest Upper Palacolithic sites after 40,000 hafted Levollois
years ago came from tools of equivalent complexity. The most point as made by
complex tools used by the Inuit were for marine hunting, such as Neanderthals,
this harpoon for sealing employed by the Angmagsalik hunters of

Greentand. This was carried on the side of a kayak and launched

when a seal came into sight. Wendell Oswalt (1973, 137-8}

describes its component parts:

The stone point (1) was attached to the toggle head

of bone (2) with a peg (3), and the distal end of the
ivory foreshaft (4) fitted into a hole at the base of the
harpoon head. The proximal end of the foreshaft fitted
into a hole in the top of the bone socketpiece (5) and
was held in place by thongs (6) which passed through

a hole in the foreshaft and through two holes in the
wooden shaft (7). At the base of the shaft was a bone
counterweight (8) held with pegs {9). The harpoon line
(10} was attached to the harpoon head through two
holes (11), and it extended through two holes in a bone
clasp (12). A third hole in the clasp was fitted over a
bone peg {13) wedged into the shaft. The line continued

The floats {15, 16} were held by a single line {17) which
ended in a toggle bar (18) where it was attached to a
line leading from the harpoon head. The double floats
consisted of two blown-up sealskins which were bound
together at the middle, presumably with a thong, and
had thongs which closed the opening at the head end
of each (19, 20). A section of wood (21) which served
to join the floats at the front was forked at the ventrat
surface in order to fit over a strap across the rear
decking of the kayak... The harpoon was launched with
a throwing-board (22) and was readied for throwing by
fitting the two bone pegs {23, 24) in the shaft through
matching holes in the throwing-board. The throwing-
board consisted of a strip of wood with a bone inset

at the distal end (25) held in place with a series of
bone pegs (26).

on to another bone clasp (14} to which the end was tied.
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the harsh winter months. The collections of animal bones from
Neanderthal occupations in the caves of western Europe typically
represent many different species, but are dominated by large
herbivores such as red deer, reindeer, horse and bison. These bones
have been subject to intense debate concerning whether they
reflect opportunistic scavenging by Neanderthals or well-planned
game hunting.?

The most important bone collections are those from the cave site
of Combe Grenal in south-west France. These have been studied by
Phillip Chase, who looked at the types of bones present, examining
whether they would once have provided large quantities of meat or
just tit-bit morsels from scavenged carcasses. He also examined the
location of cutmarks from stone tools on the bones, which can indi-
cate how the animals were butchered and thus how they were
acquired. Chase concluded that the Neanderthals at Combe Grenal
were proficient hunters of reindeer and red deer. The method by
which bovids and horse were exploited is more equivocal and is
likely to have been a mix of hunting and scavenging.”” Other cave
sites, such as Grotta di Sant’Agostino in western Italy, have also
yielded conclusive evidence that Neanderthals were hunters, in that
case of red and fallow deer.”® This hunting activity is likely to have
been undertaken with short thrusting spears, requiring that the
hunters got close to their prey, perhaps by stranding the animals in
marshes or rivers.”

Neanderthals also scavenged animals which had either been
killed by other predators, or died natural deaths, as demonstrated at
the site of Guattari in western Italy.’ Clive Gamble has stressed the
likely importance of scavenging during the winter months when
game would have been scarce and Neanderthals may have been
dependent upon locating and then thawing frozen carcasses, a food
niche not open to other predators.” Indeed, it is most likely that
hunting and scavenging were alternative tactics open to Neanderthals
which they chose to employ in the appropriate circumstances.

We have seen, therefore, that Neanderthals survived in Europe
by employing a mixture of scavenging and hunting. The Early
Humans in the Levant (Neanderthals) and those in South Africa
{archaic H. Sapiens) employed a similar mix of subsistence tactics,
adapted to their particular resource characteristics.* How could
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Early Humans have achieved such effective patterns of sub-
sistence, particularly in the harsh glaciated landscapes of Europe,
in view of their limited technological repertoire?

There appear to be three answers. The first is that they lived in
large groups, which mitigated the dangers of a failure in the food
supply for any single individual or subgroup of foragers. We will
consider the evidence for this below. A second reason is that they
worked very hard. The Neanderthal short lifespan partly reflects
physically demanding lives.” Their lower limbs were particularly
robust in character, which, together with other postcranial
anatomical features and a high frequency of stress fractures, indi-
cates that Neanderthals were habitually engaged in prolonged peri-
ods of locomotion involving strength and endurance.’ Their large
nasal apertures and projecting noses are likely to have been partly
to get rid of excess body heat during prolonged bouts of activity.

But simply having lots of friends and working hard would not
have been enough. The third, and most important, answer to their
technologically-challenged survival must be within their minds.
The circumstantial evidence is conclusive: Neanderthals (and
other Early Humans) must have possessed a sophisticated under-
standing of their environment and the animals within it; they had
an advanced natural history intelligence.

Natural history intelligence would have been essential for build-
ing mental maps of their environment — maps at a vastly greater
geographical scale than those used by chimpanzees that we consid-
ered in Chapter 5. One of the critical features of these mental maps
would have been the location of rockshelters and caves. These were
needed for shelter and warmth. Neanderthal clothing is likely to
have been rather unsophisticated, as they lacked the technology to
make sewn garments — bone needles are first found at 18,000 years
ago, well into Act 4. The evidence for Neanderthal occupation in
caves is often marked by extensive layers of ash and evidence of
burning. These have traditionally been interpreted as ‘home bases’,
but a novel idea is that they may have principally served as ‘de-
frosting chambers’ for carcasses® Whatever the role of caves,
Neanderthals’ mental maps of the location of caves and rockshel-
ters, and an ability to infer the presence of resident carnivores,
would have been essential for survival.
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A natural history intelligence would also have been essential
for hunting. Neanderthals would have needed to get close to game
for an effective use of their short thrusting spears. For this they had
to understand animal behaviour and how to entice prey into dis-
advantaged situations: planning is essential to effective hunting,
and knowledge of animal behaviour is essential to effective plan-
ning. Neanderthals could only have been successful at hunting
large game if they had mastered the use of visual clues such as
hoofprints and faeces, and possessed an intimate knowledge of the
habits of their game. Successful scavenging behaviour would also
have relied on a natural history intelligence, perhaps even more so
than for the earliest Homo on the African savannah. The predic-
tion of carcass location, rather than random searching, would
have been a necessity. This would require not only a knowledge of
animal behaviour, including the hunting patterns of predators
whose prey might be scavenged, but also of the physical processes
that lead to the movement, burial and exposure of carcasses.

In summary, a well-developed natural history intelligence
appears to have been essential for Early Human lifestyles as
inferred from the archaeological record. And surely it must have
been a natural history intelligence as sophisticated as that of
modern hunter-gatherers, who have the advantage of highly
complex, multi-component tools. Indeed, without the use of
complex tools, Early Humans are likely to have relied even more
heavily on a natural history intelligence than do Modern Humans.
They literally must have thought their way through the hazards of
living by hunting and gathering in glaciated landscapes.

Yet even this well-developed natural history intelligence may
have been inadequate when the environments in northern Europe
became very harsh during the height of one of the later ice ages of
the Pleistocene period. At those times Neanderthals employed a
further strategy for survival: they left. Similarly Neanderthals seem
to have been unable to cope with the thickly forested woodland of
north-west Europe at 125,000 years ago, a period of climatic
warmth squeezed in between two periods of cold tundra environ-
ments and expanded ice sheets.” We should also note that while
Early Humans were effective big-game hunters, they do not appear
to have systematically exploited small game, birds and fish. Even
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their big-game hunting appears to have been restricted to the killing
of individuals or at least small groups of animals. It is only with
behaviourally modern hunter-gatherers beginning in Act 4 that we
find systematic mass slaughters. So as with their manufacture of
tools, in some ways Early Humans appear to be very modern, and
in others they seem to be very distant human ancestors.

Solving the puzzle of Early Human technology

Having established that Neanderthals - as our representatives of
Early Humans — possessed both a technical intelligence, as mani-
fest in their stone tools, and a natural history intelligence, as mani-
fest in their hunting activities and indeed their mere survival in
ice-age Europe, we must return to our four puzzles about Early
Human technology. As will become apparent, there is I think a
simple solution to these enigmas: a barrier between the technical
and natural history intelligences within the Early Human mind -
a barrier like that of a thick wall dividing two chapels in a
medieval cathedral. Let us consider each of the puzzles in turn.

The first was the absence of artifacts made from bone, antler
or ivory. This can only be explained by recognizing that Early
Humans could not think of using such materials for tools: these
materials were once parts of animals and animals were thought
about in the domain of natural history intelligence. The concep-
tual leap required to think about parts of animals, using cognitive
processes which had evolved in the domain of inert, physical
objects, appears to have been too great for Early Humans.

Do the few examples of minimally scratched and chipped bone
by Early Humans indicate that this cognitive barrier was occasion-
ally overcome? Perhaps they do, for the fact that they were
chipped suggests that they may have been thought of as stone. For
instance, Paola Villa has described a piece of elephant bone from
the site of Castel di Guido in Italy, at least 130,000 years old,
which has a series of scars from where it had been struck as if it
were a nodule of stone. She interprets the piece as an attempt to
make a handaxe out of bone.* Alternatively the scratching and
chipping of bone may simply reflect the use of general intelligence
— which could never achieve artifacts of any complexity, or
develop working methods appropriate to these raw materials.
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Indeed, general intelligence is likely to have supplied the cognitive
processes for the working of wood as a raw material.

A cognitive barrier preventing the integration of knowledge
about animal behaviour and toolmaking also appears to explain
the second puzzle, the absence of artifacts dedicated to specific
activities. As we saw above, Early Humans relied on general-
purpose tools — they did not design specific tools for specific tasks.
To do so would have required an integration of technical and
natural history intelligence. For instance, if one wishes to design a
projectile to kill one type of animal, say a red deer, in a particular
situation then one must think about the animal’s anatomy, pattern
of movement and hide thickness, while also thinking about the
raw material and how to work it. We have seen that Early Humans
could think in complex ways about these things, but they do not
seem to have been able to think about them in this manner at the
same time. When activity at the domain interface of toolmaking
and hunting was required, this was undertaken by general intelli-
gence and resulted in behavioural simplicity.

This also explains the third puzzle: the absence of tools with
multiple components. Among modern hunter-gatherers these are
principally produced with specific types of prey in mind. The most
complex tools, for example, are found among groups such as the
Inuit and are used for hunting marine mammals (see above)."
Each of the components is designed for solving a specific problem
concerned with locating, killing and retrieving an animal. If
animals and tools cannot be thought about in such an integrated
fashion, it seems unlikely that tools with more than a few compo-
nents would ever be produced.

This same cognitive constraint might be invoked to explain
the fourth puzzling feature about Early Human technology: its
remarkable conservatism across time and space. There can be little
doubt that the behaviour of Early Humans varied across the inhab-
ited part of the Old World as they encountered different types of
resources, competed with different types of carnivores and coped
with different climatic regimes. They had an advanced natural
history intelligence which enabled them to adapt to new resources.
If the chimpanzees of Gombe and the Tai forest can have such
different feeding patterns as we saw in Chapter 5, we should expect
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no less of Early Humans. Yet, when viewed at this scale, technol-
ogy shows minimal variation. The making of stone tools simply
does not appear to be fully integrated with subsistence behaviour
and the reason must be that thought about stone tools was
inaccessible to thought about natural history. As archaeologists we
are left with a million years of technical monotony that mask a
million years of socially and economically flexible behaviour.

This is not to argue that there was no relationship between the
types of environments exploited by Early Humans and the types of
tools they made. Different environments provided different types of
raw materials. If only small nodules were available, or the stone was
of poor quality, Early Humans were restricted in the types of stone
artifacts they could make. Moreover, access to raw material sources
was influenced by the manner in which people moved around the
landscape, and the extent of vegetation and snow cover. When
access appears to have been restricted, such as in France when snow
cover was particularly thick or in west-central Italy when wide-
ranging scavenging behaviour resulted in infrequent visits to raw
material sources, we see Early Humans using their raw materials
more conservatively. For instance, we see repeated re-sharpening of
artifacts, or the adoption of knapping methods which could remove
a relatively large number of flakes from a single nodule of stone.*
But this variability in technology is no more than a passive reflec-
tion of past environments and the manner in which they were
exploited, requiring only general intelligence to make simple
cost/benefit decisions about raw material use.”

Now let us consider social intelligence.

Social intelligence: expanding minds,

expanding social networks

The social intelligence of Early Humans is both the easiest and the
most difficult of our cognitive domains to assess. The easy part is
that we can simply assert that H. erectus, Neanderthals and other
Early Humans are likely to have possessed a complex social intel-
ligence given its existence in non-human primates and the earliest
Homo, as we have seen in Chapters 5 and 6. If chimpanzees have
a theory of mind and engage in cunning Machiavellian social
tactics, there can be little doubt that Early Humans were at least
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as socially intelligent. We can indeed find substantial evidence for
the existence of a domain of social intelligence — perhaps one as
complex as that of Modern Humans — within the Early Human
mind. This evidence comes not from the tools and animal bones
they left behind, but from their anatomy and from the environ-
ments within which they lived.

The most significant piece of evidence is the size of the Early
Human brain, and the implications this has for the average size of
social groups — which, as I discussed in the previous chapter, is a
proxy measure for the degree of social intelligence. Recall how the
biological anthropologist Robin Dunbar demonstrated a strong
correlation between brain size and the average group size for living
non-human primates.* Using estimates for the brain size of Early
Humans, and extrapolating from this relationship, Leslie Aiello and
Robin Dunbar predict that H. erectus would have lived in groups
with a mean size of 111, archaic H. sapiens in groups of 131, and
Neanderthals in groups of 144, not significantly different from the
group size for Modern Humans of about 150.* These are not pre-
dictions for the day-to-day groups within which Early Humans
lived, but for the number of individuals about whom any one
person had social knowledge. There are many problems with this
study which make me cautious about the specific figures. Aiello and
Dunbarg, for example, ignore the complex technical and foraging
behaviour of Early Humans, which must have used some brain-
processing power and contributed to brain expansion. Yet Dunbar
provides some supporting evidence for these predictions in terms of
the group sizes of Modern Humans in recently documented hunter-
gatherer societies.* In view of such inferences we have good reason
to expect that Early Humans, especially those after 200,000 years
ago, were as socially intelligent as Modern Humans.

Living in large groups — though probably not as large as
Dunbar suggests — would appear to make ecological sense for
Early Humans. In many regions of the world they are likely to
have been at risk from carnivores, a danger alleviated, as we saw
in the last chapter, by group living. Even so, we know of several
cases in which Early Humans seem to have fallen victim to carni-
vores.”” The character of the food supply would also have encour-
aged the formation of large groups. Food is likely to have come
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predominantly in °‘large packages’ in the shape of animal
carcasses, either hunted or scavenged. This would have been espe-
cially true in the glaciated tundra-like environments of Europe.
One ‘large package’ could have fed many mouths, thus encour-
aging Early Humans to live within large groups.** Moreover the
chances of finding and killing an animal on one’s own or in a small
group would have been minimal.*

While in most circumstances the appropriate social strategy
would have been to live in large social groups, in some environ-
ments Early Humans would have found it more advantageous to
live in relatively small groups. There are many disincentives to
group living, such as competition for resources and aggressive
encounters between group members, the frequency of which are
likely to have increased with the size of the group.*” It is most likely
that when Early Humans in Europe were living in relatively
wooded environments, such as during warmer interludes between
the advances of the ice sheets, they would have formed much
smaller groups. Thick vegetation provides a means to evade and
escape potential predators, and plant resources are more evenly
distributed and provide food in smaller packages than animal
carcasses. Consequently we should expect Early Humans to have
constantly altered their group size in accordance with environ-
mental conditions. This would require an adjustment of social
relationships between individuals. The capacity for such social
flexibility is at the heart of social intelligence.

Early Human skeletal remains may provide one further glimpse
of complex social relations. Neanderthals clearly took care of their
sick and elderly — those who could only make a limited contribu-
tion, if any, to the welfare of the group. A classic example of this
is the Neanderthal from Shanidar Cave in Iraq who appears to
have lived for several years in spite of having suffered head injuries
and a crushing of the right side of his body, possibly from a cave
rock fall, and blindness in his left eye. It is unlikely that he could
have moved very far at all and yet he lived for several years with
these severe injuries, no doubt being cared for by other members
of his social group.*”
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Social intelligence: the contradictory evidence from
archaeology

The anatomical and environmental evidence I have so far consid-
ered supports the idea that Early Humans frequently lived in large
groups and had an advanced level of social intelligence. Yet as
soon as we turn to the archaeological evidence we find some more
puzzles. If we accept ~ as we must — that the brain size of Early
Humans implies a high degree of social intelligence, resulting in
Machiavellian social tactics adopted by individuals often living in
large groups, then four more aspects of the archaeological record
are very odd indeed:

Puzzle 5. Why do the settlements of Early Humans imply uni-
versally small groups? Archaeologists attempt to make inferences
concerning past group size and social organization from the
spatial extent of archaeological sites and the distribution of arti-
facts and features within the sites.” This is not an easy task when
dealing with the sites of Act 3: poor preservation and the limited
extent of many excavations make it very difficult to assess the
original area of an occupation. Nevertheless, the leading author-
ities on the archaeological record of Early Humans have all agreed
that such data indicate that they were living in very small groups
as compared with Modern Humans. For example, Lewis Binford
describes groups of Neanderthals as ‘uniformly small’,” while
Paul Mellars suggests that ‘communities ... were generally small
... and largely lacking in any clear social structure or definition of
individual social or economic roles’.* Randall White has described
Neanderthal social organization as ‘internally un- or weakly
differentiated’.” Similarly Olga Soffer, the leading authority on the
archaeology of the Central Russian Plain, argues that
Neanderthals lived in ‘small sized groups’ and that there was an
‘absence of social differentiation’.’¢ As is evident, there is a
dramatic contrast between these views about group size among
Early Humans gained from the archaeological record, and those
of the biological anthropologists such as Robin Dunbar gained by
looking at Early Human brain size.
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Puzzle 6. Why do distributions of artifacts on sites suggest
limited social interaction? It is not only the size of Early Human
occupation sites that is very different from those of Modern
Humans. They also show very different distributions of artifacts
and bone fragments. Rather than being found in patterned
arrangements, such as around hearths or huts, artifacts and bones
are found in seemingly randomly distributed piles of knapping and
butchery debris.*” It is as if each individual or small group were
operating with no desire to observe and interact with other group
members — quite the opposite of what is expected from high social
intelligence. Indeed, Clive Gamble interprets the lack of spatial
structure as reflecting an episodic behavioural pattern — a 15-
minute culture.”® But an essential feature of the advanced social
intelligence implied by Early Human brain size is a long time depth
to social relationships.

Puzzle 7. Why is there an absence of items of personal decoration?
A characteristic feature of all Modern Humans, whether they are
prehistoric hunter-gatherers or 20th-century business people, is
that they use material culture to transmit social information. As I
have noted already, this is an essential part of our complex social
behaviour - it is unimaginable how sufficient social information
could be passed between people living in large social groups with-
out the help of material culture. Yet we have no evidence that
Early Humans were doing this: no beads, pendants or necklaces,
or paintings on cave walls. There are a few pieces of bone that are
claimed to have been pierced by Neanderthals, but it is likely that
the piercing was done by the canines of carnivores. And a few
pieces of red ochre found in Early Human sites in South Africa
may imply body painting.” Yet if they do, then the absence of any
actual artifact for body decoration in more than 1.5 million years
of prehistory becomes even more bizarre.

Puzzle 8. Why is there no evidence for ritualized burial among
Early Humans? This is a puzzle because while there is clear
evidence that Neanderthals were burying some individuals in pits,
there is no evidence of graveside ritual accompanying such acts,
nor of the placing of artifacts within the pits/graves along with the
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dead, as is characteristic of Modern Humans. Isolated burials of
Neanderthals have been found in several caves, such as Teshik
Tash, La Ferrassie and Kebara. It was once believed that a ‘flower
burial’ had occurred in Shanidar Cave, high pollen frequencies in
the soil seeming to indicate that the body of a deceased
Neanderthal had been covered with a wreath of flowers. But this
pollen is now believed to have been blown into the cave, or even
brought in on workmen’s boots.*

The significance of these Neanderthal burials remains unclear.
They may simply represent an hygienic disposal of corpses so as
not to attract scavenging carnivores. Alternatively the act of
burial, and the resulting existence of a grave within an occupied
cave, may reflect the importance of ancestors in on-going social
relations. And it is this which makes the absence of any ritual and
grave-goods so puzzling.

Solving the enigma of social intelligence

In summary, the evidence for the social intelligence of Early
Humans leaves us with a paradox. The brain size of Early Humans
and the environmental evidence appear conclusively to show
an advanced level of social intelligence; the archaeology shows
the exact converse — it implies that Early Humans lived in
small groups apparently with little or no social structure. A resolu-
tion to this paradox is quite simple: archaeologists are making a
major mistake in their interpretation of the data. They are assum-
ing that the Early Human mind was just like the modern mind -
that there was a cognitive fluidity between social, technical and
natural history intelligences. We can only make sense of the
archaeological record, and solve the puzzles we have found,
by recognizing that these were isolated from each other. Just
as there was a cognitive barrier between technical and natural
history intelligence, so too were there barriers between these and
social intelligence.

This provides a ready solution to why the character of Early
Human sites appears to suggest a simple social behaviour, while
brain size implies a sophisticated social intelligence. If technical
intelligence was not integrated with social intelligence, there is no
reason to expect that social activity and technical activity took
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13, 14 Modern and Early Human spatial behaviour compared. In the upper figure we
see how Early Humans undertook activities such as social interaction, making stone
tools and butchering carcasses in spatially discrete locations. Among Modern Humans
of the Upper Palaeolithic, for whom the boundaries between different types of
activities were much more blurred, each activity was undertaken within the same
spatial area. The result for archaeologists are two very different types of archaeo-
logical record.
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place at the same place in the landscape. We know that it did for
Modern Humans, epitomized by the manufacture or repair of
tools while people were seated around a hearth and engaged in
conversation. Because of this intimacy between technical and
social activities, the artifact distributions of Modern Humans may
well reflect the size of social groups and their social structure. But
the artifact scatters left by Early Humans have no such implica-
tions. They show no more than where tools were made and used:
the complex social behaviour and large social aggregations of
Early Humans took place elsewhere in the landscape, perhaps no
more than a few metres away — and are archaeologically invisible
to us today (see Figures 13 and 14). Similarly, the butchering and
sharing of food is as much a social as an economic activity among
modern hunter-gatherers today, and consequently the distribution
of butchery remains provides information about social behaviour.
But if social and natural history intelligence were not linked, the
animal bones from the sites of Early Humans will provide no
information about past social behaviour.

Food sharing is nonetheless likely to have been prevalent in
Early Human society because food sources would often have come
in large packages — animal carcasses. Moreover, the relatively large
brain size of Early Humans, particularly Neanderthals and archaic
H. sapiens, suggests that nursing mothers would have required a
high-quality diet to meet the feeding demands of the infant. The
provisioning of females with meat appears a very likely scenario -
itis difficult to imagine how a nine-months pregnant Neanderthal,
or one with a young infant, could have survived without some pro-
visioning of food by either other females or perhaps her sexual
partner. Yet the articulation of food within a social relationship
could have been handled by general intelligence.

As we will see in the next chapter, the provisioning of pregnant
or nursing mothers with food may be the behavioural context for
a selective pressure for an integration of social and natural history
intelligence. But this comes later in human evolution. The provi-
sioning and sharing of food among Early Humans appear to have
been handled by general intelligence in view of the absence of
spatial patterning in artifact and bone distributions on sites. I
therefore suspect that the formalized rules for food sharing found
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in many modern hunter-gatherer groups were lacking among
Early Humans. These often involve very strict rules which define
which part of a carcass should go to which relative.® The carcass
is itself interpreted as a map of social relations within the group —
the distribution of meat provides a means to reinforce those social
relationships. Food sharing among Early Humans was probably a
rather simpler affair. Similarly I doubst if feasting took place of the
kind seen in the Potlatches of the North-West Coast Indians of
America or the pig feasts among New Guinea Highlanders. In
these ritualized feasts, food is used as a medium for social inter-
action rather than to appease hunger.

General intelligence is also likely to have been adequate to
build the links between interaction with the social and natural
environments required for co-ordinating group hunting. It seems
improbable that either hunting or scavenging could have been
successful without some degree of social co-operation, either in
these activities themselves, or in terms of sharing information.
But we must be careful not to exaggerate the extent of social co-
operation required here: we can see co-operative hunting and infor-
mation-sharing in many different types of animals, including lions
and chimpanzees, as I described in Chapter §.

The most persuasive piece of evidence for a cognitive barrier
between social and technical intelligence is the absence of any arti-
facts used for body decoration, such as beads and pendants. The
manufacture of these objects involves a type of thinking equiva-
lent to that for making specialized hunting weapons, as I described
above. One needs to keep in mind the social purposes of these arti-
facts — such as to communicate social status or group affiliation -
while performing the technical acts themselves. If social and tech-
nical intelligence are closed to each other, the opportunities for
making such artifacts is lost. Due to this cognitive barrier, any
body decoration by Early Humans would need to have been
undertaken by using general intelligence alone. This in its turn
would have meant that such body decoration sent only very simple
social messages, or perhaps merely drew attention to parts of the
body. Indeed it is this sort of behaviour that probably explains the
pieces of red ochre found at an extremely small number of Early
Human archaeological sites.
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In summary, the relationship between the technical and social
intelligence of Early Humans appears to mirror that between tech-
nical and natural history intelligence. Just as tools were not made
for specific forms of interaction with the natural world, nor were
they made for specific patterns of social interaction. Just as the
limited variation in technology provides a very poor reflection of
the diversity of hunting and gathering behaviour, so too does the
limited variability in settlement size provide a poor reflection of
social variability and complexity.

A further similarity, however, is that past patterns of social
behaviour may be passively reflected in Early Human technology.
For instance, it is apparent that those European Early Humans
before 100,000 years ago who were living in small social groups
in wooded environments did not make complex artifacts such as
handaxes and lacked strong toolmaking traditions. A good exam-
ple of these are the Early Humans who made the tools classified
as the Clactonian industry in southern England, dating to before
250,000 years ago and lacking any handaxes. In contrast, those
who probably lived on tundra-like environments in large groups
had very strong traditions, such as in the shapes of handaxes
which seem to have been copied from generation to generation.
Those who lived in southern England both before and after those
who made Clactonian tools used the same raw materials to
produce very fine handaxes. The Clactonian toolmakers simply
had fewer other toolmakers to observe, and did so less frequently.
Consequently there was little stimulus to enable the intuitive
physics within their minds to mature into a technical intelligence,
as happened when Early Humans lived in large social groups on
open tundras.®

We must now turn to language.

A social language
There are three features of the fossil crania of Early Humans
which can be used to draw inferences concerning linguistic capac-
ities: brain size, neural structure as inferred from the shape of the
brain, and the character of the vocal tract.

With regard to brain size, the most important point is also the
simplest: the brain sizes of the majority of H. erectus, and all
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archaic H. sapiens and Neanderthals, fall within the range of that
of Modern Humans. Indeed the mean brain size of Neanderthals
is rather larger than that of anatomically Modern Humans.® Now,
recall that in the previous chapter I introduced the ideas of Robin
Dunbar that related brain size to group size, and group size to the
amount of social grooming required to maintain social cohesion.
He suggested that the maximum percentage of time a primate can
devote to grooming without interfering with other activities (such
as foraging) is about 30 per cent. By the time of archaic H. sapi-
ens, c. 250,000 years ago, the predicted grooming time had risen
to almost 40 per cent. Leslie Aiello and Robin Dunbar have argued
that to alleviate this, the use of language with a significant social
content would have been essential.*

On such evidence Aiello and Dunbar concluded that the basis
of the language capacity appeared early in the evolution of the
genus Homo, at least by 250,000 years ago. A critical feature of
their argument is that the subject matter of the earliest language
was social interaction; it was in effect a ‘social language’. There
was thus a co-evolution of increasing group size/social intelligence
and a capacity for language. Evidence for this may indeed be
found in the structure of the brain. The prefrontal cortex is not
only the area of the brain responsible for many aspects of
language, but also that where the ability to reflect on one’s own
and other people’s mental states, which I have argued is a central
fact of social intelligence, are found.® The general-purpose char-
acter of language as we know it today and its symbolic features
evolved, Aiello and Dunbar argued, at a later date — although how
much later is left unclear in their work. On a far more intuitive
basis, it is indeed difficult to imagine how an Early Human could
have had a brain size equivalent to that of ourselves today, but
lacked a linguistic capacity.

Further support for a linguistic capacity can be found by look-
ing at the shape of the Early Human brain, as reconstructed from
the bumps on the insides of their crania. We saw in Chapter 6 that
H. habilis appears to have had a well-developed Broca’s area,
which is conventionally associated with speech. Broca’s area also
appears well formed on the H. erectus cranium of KNM-WT
15000,% a particularly well-preserved 12-year-old boy dating to
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1.6 million years ago and found at East Turkana in Kenya. With
regard to more recent Early Humans, palaeoneurologists have
argued that the brain shape is practically identical to that of
Modern Humans. Ralph Holloway, in particular, has argued that
both Broca’s and Wernicke’s areas can be identified on
Neanderthal brain casts and that they show no difference from
their appearance on the brains of Modern Humans.*’

A third source of evidence for a linguistic capacity is the nature
of the vocal tract of Early Humans. There has been a long history
of efforts at reconstructing the vocal tract, particularly for the
Neanderthals.* Since it is principally composed of soft tissue — the
larynx and pharynx - one must rely on consistent relationships
between the organization of soft tissue and those parts of the
cranium that can survive in an archaeological context. The most
recent reconstructions imply that the Neanderthal vocal tract
would not have differed significantly from that of Modern
Humans: Neanderthals would have had essentially modern
powers of vocalization and speech.

This has received support from the discovery of a hyoid bone,
surviving in a Neanderthal skeleton buried in Kebara Cave in
Israel and dated to 63,000 years ago.” The hyoid is a bone that
can provide detailed information about the structure of the vocal
tract. Its movement affects the position and movement of the
larynx, to which it is attached. That found at Kebara, lying in an
undisturbed position with the mandible and cervical vertebra, is
virtually identical to that of a Modern Human with regard to its
shape, muscular attachments and apparent positioning. This
implies that the morphology of the vocal tract of this Neanderthal
was not significantly different from that of Modern Humans.
If the cognitive capacity for language was present, there appears
no reason why the full range of human sounds could not have
been produced.

Of course the ‘if’ in the last statement is a rather big ‘if’. On
purely logical grounds, however, it would be a little odd if
Neanderthals had the vocal structures but not the cognitive capac-
ity for speech. The structure of the human vocal tract differs mark-
edly from other animals in having a single rather than a two-tube
system. As a result adult humans carry with them the possibility of
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fatal choking by food becoming lodged in the pharynx. The selec-
tive disadvantage of this is overridden by the selective benefits of
the wide range of vocalizations — and thus articulate speech — that
can be made with this particular structure.™ It would be evolution-
arily bizarre indeed if Neanderthals were exposed to the possibil-
ity of choking, without being able to complain about their food.

All the fossil evidence I have briefly reviewed is ambiguous and
open to different interpretations. Yet during the last few years the
argument that both archaic H. sapiens and Neanderthals had the
brain capacity, neural structure and vocal apparatus for an
advanced form of vocalization, which should be called language,
is compelling.

If humans began using language to talk about their social rela-
tionships, did they also start to use it to talk about toolmaking,
plant gathering and hunting before the end of Act 32 In other
words, had language become transformed to have the general-
purpose functions which are familiar to us today — a means to
communicate information irrespective of the behavioural domain?
It might indeed be argued that it would have been too difficult to
have acquired, say, the Levallois method for flake production
without verbal instruction. Or that the co-operation implied by
hunting and scavenging could not have been achieved without
talking about game movements. Countering such arguments, one
might point out that H. erectus, the earliest of Early Humans,
appears to have been a very proficient toolmaker and forager even
though his/her linguistic capacity is likely to have been rather
limited. Moreover, if language was used within the technical and
natural history domains of behaviour as frequently and effectively
as in the social domain, we would expect a greater integration
between behaviour in these domains. Communication by spoken
language is, after all, the means by which Dan Sperber proposed
that the metarepresentational module would evolve, as was
described in Chapter 3.

Consequently, I am in sympathy with the suggestion from
Robin Dunbar that language first evolved to handle social
information, and I believe that it remained exclusively a ‘social
language’ for the whole of Act 3.









8 Trying to think like a Neanderthal

Before we look at what happened to the mind at the start of Act

4 with the appearance of the first Modern Humans, we must
ask an important question: what would it have been like to have
had the mind of an Early Human such as a Neanderthal?

To address this question we must return to the issue of
consciousness. In this book I am following Nicholas Humphrey’s
argument that consciousness evolved as a cognitive trick to allow
an individual to predict the social behaviour of other members of
his or her group. Humphrey suggested that it evolved to enable us
to use our minds as models for those of other people. At some
stage in our evolutionary past we became able to interrogate our
own thoughts and feelings, asking ourselves how we would
behave in some imagined situation. In other words, consciousness
evolved as part of social intelligence.

This has significant consequences for how the stream of sub-
jective states of awareness and sentience which would have been
experienced by Neanderthals contrasts with that inside our minds
today. In the Neanderthal mind social intelligence was isolated
from that concerning toolmaking and interaction with the natu-
ral world. With regard to our cathedral-of-the-mind analogy,
consciousness was firmly trapped within the thick and heavy
chapel walls of social intelligence — it could not be ‘heard’ in the
rest of the cathedral except in a heavily muffled form. As a conse-
quence, we must conclude that Neanderthals had no conscious
awareness of the cognitive processes they used in the domains of
technical and natural history intelligence.

Now, before pursuing this proposal I must enter the caveat that
consciousness is a multifaceted phenomenon that no one really
understands. Whether Daniel Dennett did indeed explain
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consciousness in his 1991 book Consciousness Explained is a
moot point. Some suggest that he merely explained it away. There
appear to be at least two different types of consciousness.' There
is the type that we refer to as ‘sensation’, such as our awareness of
itches on our body, colour and sounds. Nicholas Humphrey calls
this a ‘lower order’ of consciousness than that which relates to
reasoning and reflection about one’s own mental states. It is this
higher order of ‘reflexive consciousness’ which I suspect was lack-
ing from the Neanderthal mind in connection with toolmaking
and interaction with the natural world, although it was present
with regard to their thoughts about the social world.

I believe that Early Humans experienced the type of conscious-
ness when making their stone tools that we experience when
driving a car while engaged in conversation with a passenger. We
finish the journey with no memory of the roundabouts, traffic
lights and other hazards we negotiated and appear to have passed
safely through these without thinking about driving at all. As
Daniel Dennett has remarked, while this type of driving is often
described as a classic case of ‘unconscious perception and intelli-
gent action’, it is in fact a case of ‘rolling consciousness with swift
memory loss’.2

When Early Humans engaged in their toolmaking and foraging
they may well have experienced this type of ‘rolling conscious-
ness’. It resulted from the heavy ‘muffling’ of consciousness when
it is ‘heard’ from outside the chapel of social intelligence. In other
words, when the mental modules that create consciousness were
applied in domains different from those they had evolved to serve,
they could not work effectively. This left Neanderthals with a
rolling, fleeting, ephemeral consciousness about their own knowl-
edge and thoughts concerning toolmaking and foraging. There
was no introspection.

This argument is perhaps easier to accept when dealing with
the 6-million-year-old common ancestor and the 2-million-year-
old H. habilis than it is with the Neanderthals. Neither of the
former had particularly advanced thought processes for toolmak-
ing and natural history, and consequently consciousness about
these does not appear as a major issue. But with the Neanderthals,
or indeed any type of Early Human, it is a struggle to imagine what

o
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it could possibly have been like to be such a skilled toolmaker or
natural historian, but not be aware of the depth of one’s knowl-
edge or the cognitive processes that one uses. We find it extremely
difficult to imagine making a tool without at the same time think-
ing in detail what the tool will be used for and then utilizing those
thoughts in designing the artifact. Similarly when choosing what
clothes (i.e. material artifacts) to wear in the morning, we auto-
matically think about the social contexts within which we will find
ourselves that day.

We have to struggle so hard to imagine what it may have been
like to have had a Swiss-army-knife-type mentality that the
plausibility of such a mentality is called into question. How could
a Swiss-army-knife-like mind possibly have existed? But in
moments of such doubt we can remind ourselves that we have
many complex cognitive processes going on inside our minds
about which we have no awareness. Indeed, we are probably
aware of only a tiny fraction of what goes on inside our minds.
For example, we have no conscious awareness of those processes
we use to comprehend and generate linguistic utterances. We are
not aware of the great number of linguistic rules we use in our
everyday speech, or of the many thousands of words that we know
the meaning of. Generating grammatically correct, meaningful
utterances is perhaps the most complex thing we do — the number
of cognitive processes we use is likely to be far in excess of those
needed by Neanderthals to make their stone tools — and we do it
with no conscious awareness of what is going on inside our minds.

Daniel Dennett has stressed the importance of other types of
unconscious thought. To prove their existence he gives the exam-
ple of knocking your coffee cup over your desk: ‘In a flash, you
jump up from the chair, narrowly avoiding the coffee that drips
over the edge. You were not conscious of thinking that the desk
top would not absorb the coffee, or that coffee, a liquid obeying
the law of gravity, would spill over the edge, but such unconscious
thoughts must have occurred — for had the cup contained table
salt, or the desk been covered with a towel, you would not have
leaped up’.?

A different example of unconscious thought is perhaps the
most persuasive argument that Early Humans could have made
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their stone tools and gone foraging with limited, if any, conscious
awareness of the thought processes and knowledge that they were
using. Some unfortunate people suffer sudden loss of functions in
their higher brain stem which results in ‘petit mal’ seizures. These
involve a loss of conscious experience. Yet the sufferers are still
able to continue with their activities, whether they be simply walk-
ing, or even driving cars or playing pianos. They continue with
these goal-directed activities, which involve selective responses to
environmental stimuli, with no conscious awareness of their
thought processes. When acting in this way their behaviour takes
on a rather mechanical nature — something to which we will return
in a later chapter — but they nevertheless continue to perform their
complex activities.*

I am not suggesting that the Early Human mind was equivalent
to someone today suffering a petit mal seizure. I simply use this
example as a further demonstration that the absence of conscious
awareness about one’s thought processes would not mean that
those thought processes were not occurring and could not lead to
complex forms of behaviour. If people can drive cars and play
pianos without conscious awareness, then the possibility of
Neanderthals making stone tools and foraging without conscious
awareness becomes more plausible.

Plausible, perhaps, but still practically impossible to imagine.
Yet this difficulty in imagining what it may have been like to have
thought as a Neanderthal may simply reflect a constraint on our
own type of thinking put in place by evolution. At the heart of
Nicholas Humphrey’s ideas about the evolution of consciousness
is the notion that it enables us to use our own minds as a model
for the minds of other people. Thinking that other people think in
the same way as us appears to have been of immense evolutionary
value. But the corollary of this is that we find it inherently diffi-
cult to think that another human (of whatever species) thinks in a
manner that is fundamentally different from our own.

We are perhaps not in quite as bad a position as was the
philosopher Thomas Nagel when he famously asked, writing in
1974, ‘what is it like to be a bat?’. We are, after all, much closer
in evolutionary terms to Neanderthals than to bats. Nagel didn’t
want to know what it would be like for him to be a bat, but what
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it is like for a bat to be a bat. ‘If I try to imagine this’, he wrote, ‘I
am restricted to the resources of my own mind, and those
resources are inadequate to the task. I cannot perform it either by
imagining additions to my present experience, or by imagining
segments gradually subtracted from it, or by imagining some
combination of additions, subtractions, and modifications’.*

All we can ever achieve, then, is perhaps a fleeting experience of
how a Neanderthal may once have thought as, for example, we
concentrate on some task and block out the rest of the world from
our minds. But this experience lasts no more than an instant. As
with Nagel and his bats, we are unable to know what it was like
for a Neanderthal to have been a Neanderthal. Evolution has
guarded against this possibility and we are left struggling with the
idea of a Swiss-army-knife mentality for Early Humans.

But to help us with this struggle we have the archaeological
record, the empirical evidence, perhaps worth more than all the
theorizing by philosophers and psychologists. It is indeed the often
bizarre nature of this record that is the most compelling argument
for a fundamentally different type of human mind. So much of
Early Human behaviour looks modern, epitomized by the techni-
cal skill apparent from stone tools. But so much else looks posi-
tively weird: the monotony of industrial traditions, the absence of
tools made from bone and ivory, the absence of art. All of this is
epitomized by the ‘type’ artifact of Early Humans, the handaxe.
As the archaeologist Thomas Wynn has recently stated, ‘it would
be difficult to over-emphasize just how strange the handaxe is
when compared to the products of modern culture.” It seems to
me that the only way to explain the archaeological record of Early
Humans is by invoking a fundamentally different type of mind
from that which Modern Humans possess.

9 The big bang of human culture:
the origins of art and religion

here was a cultural explosion in the fourth and final act of our
past. This happened in the time period 60,000-30,000 years
ago, which marks the blurred start of the second scene of Act 4.
The start of the act itself is marked by the entry of the final, and
sole surviving, actor, H. sapiens sapiens at 100,000 years ago. This
new actor appears immediately to have adopted certain forms of
behaviour never previously seen in the play. Most notable are the
making of bone artifacts in southern Africa, and the placing of
parts of animals into human burials in the Near East — the only
two areas of the world where 100,000-year-old H. sapiens sapiens
fossils are known. But other than these glimpses of something new,
the props of H. sapiens sapiens in the first scene of Act 4 are almost
identical to those of the Early Humans. I will therefore refer to
these first H. sapiens sapiens as Early Modern Humans. The
cultural explosion only occurs after they have been on the stage
for at least 40,000 years. And consequently it is the start of Scene
2, and not the first appearance of H. sapiens sapiens, which
archaeologists denote as one of the major turning points in prehis-
tory, referring to it in an ungainly phrase as the ‘Middle/Upper
Palaeolithic transition’.

In this chapter I want to look at the behaviour of H. sapiens
sapiens in the first two scenes of Act 4 — immediately before and
after this transition — and ask how their minds were different from
those of Early Humans. But I want to take the two scenes in
reverse order, beginning with the dramatic cultural changes which
happened after 60,000 years ago, notably the origin of art.

Now recall that by the start of Act 4 the cathedral of the
modern mind is almost complete. The four chapels of technical,
natural history, social and linguistic intelligence, the traces of
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which we saw when we looked at the modern mind in Chapter 3,
are in place. But the walls of these chapels are solid; the chapels
are closed to each other, trapping within them the thoughts and
knowledge of each specialized intelligence — except for the flows
between the chapels of linguistic and social intelligence. To consti-
tute the modern mind, the thoughts and knowledge located in all
these chapels must be allowed to flow freely around the cathedral
— or perhaps within one ‘superchapel’ - harmonizing with each
other to create ways of thought that could never have existed
within one chapel alone.

Archaeologists have often described the Middle/Upper
Palaeolithic transition as a cultural explosion. Recall from
Chapter 2 that it is at, or soon after, this transition that Australia
was colonized, that bone tools became widespread (after having
made their very first appearance in Act 4 Scene 1), and wall paint-
ings were created. Scene 2 of Act 4 is a frenzy of activity, with more
innovation than in the previous 6 million years of human evolu-
tion. As the start of this scene is so often described as a cultural
explosion, it seems obvious to ask whether this noise is an explo-
sion at all; perhaps it is the sound of doors and windows being
inserted into the chapel walls, or even the noise of a ‘superchapel’
being constructed. In other words, the start of the final phase of
our architectural history of the mind.

It is quite easy to think of the Middle/Upper Palaeolithic transition
as a cultural explosion, or a big bang — the origins of the universe
of human culture. Indeed a ‘big bang’ is the shorthand description
I will use in this chapter. Yet if we look a little more closely at the
boundary between Scenes 1 and 2 we see that there is not so much
a single big bang as a whole series of cultural sparks that occur at
slightly different times in different parts of the world between
60,000 and 30,000 years ago. The colonization of Australia, for
instance, seems to reflect a cultural spark which happened
between 60,000 and 50,000 years ago, yet at this time all
remained relatively quiet elsewhere in the world. In the Near East
a cultural spark happened between 50,000 and 45,000 years ago
when the Levallois technology was replaced by that of blade cores.
The cultural spark in Europe seems not to have been until 40,000
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17 The modern hunter-gatherer mind.

years ago with the appearance of the first objects of art. Indeed, it
is perhaps only after 30,000 years ago that we can be confident
that the hectic pace of cultural change had begun in earnest
throughout the globe. Some archaeologists go so far as to deny
that there is such a thing as a major transition at all, and view the
cultural changes as no more than the result of a long process of
gradual change. They suggest that the new types of artifacts that
appear in the archaeological record during Act 4 reflect better
preservation and recovery rather than new forms of behaviour.!
But I disagree.
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As with the majority of archaeologists I believe something
fundamental occurs at the Middle/Upper Palaeolithic transition,
even if at slightly different times in different parts of the world.
There have been several ideas previously put forward as to what
this fundamental thing might be. These include notions about the
‘re-structuring of social relations’;? the appearance of economic
specialization,’ a technological ‘invention’ similar to that which
caused the transition to agriculture 30,000 years later,* and the
origin of language.’ I think that these are all wrong;: either they are
merely consequences rather than causes of the transition, or they
fail to recognize the complexity of social and economic life of the
Early Humans.

My explanation of the big bang of human culture is that this is
when the final major re-design of the mind took place. It is when
the doors and windows were inserted in the chapel walls, or
perhaps when a new ‘superchapel’ was constructed. The modern
mind might thus be represented as in Figure 17. With these new
design features the specialized intelligences of the Early Human
mind no longer had to work in isolation. Indeed, I believe that
during the last two decades of research the explanation for the
Middle/Upper Palaeolithic transition has been found — not by
archaeologists but by the cognitive scientists whose work we
examined in Chapter 3.

Recall how Jerry Fodor finds the ‘passion for the analogical’ to
be a central feature of the distinctly non-modular central processes
of the mind and how Howard Gardner believes that in the modern
mind multiple intelligences function ‘together smoothly, even
seamlessly, in order to execute complex human activities’. We saw
how Paul Rozin concluded that the ‘hallmark for the evolution of
intelligence ... is that a capacity first appears in a narrow context
and later becomes extended into other domains’ and Dan Sperber
had reached a similar idea with his notion of a metarepresenta-
tional module, the evolution of which would create no less than a
‘cultural explosion’. Also recall the ideas of Annette Karmiloff-
Smith regarding how the human mind ‘re-represents knowledge’,
so that ‘knowledge thereby becomes applicable beyond the
special-purpose goals for which it is normally used and representa-
tional links across different domains can be forged’, which is so
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similar to the notion of ‘mapping across knowledge systems’ as
proposed by Susan Carey and Elizabeth Spelke, and the ideas of
Margaret Boden regarding how creativity arises from the ‘trans-
formation of conceptual spaces’.®

None of these cognitive scientists was writing about the
Middle/Upper Palaeolithic transition. Nor were they necessarily
writing about the same aspects of the modern mind: some were
addressing child development while others were discussing cogni-
tive evolution, or simply how we think as we go about our daily
lives. But their ideas share a common theme: that in both develop-
ment and evolution the human mind undergoes (or has under-
gone) a transformation from being constituted by a series of
relatively independent cognitive domains to one in which ideas,
ways of thinking and knowledge flow freely between such
domains. Although they did not know it, Gardner, Rozin, Boden
and the others were providing the answer to the Middle/Upper
Palaeolithic transition.

At least I think they were. It is the purpose of this chapter and
the next to evaluate this proposition. I will begin by asking
whether such developments can explain the new types of behav-
iour we see early on in Act 4, when people continued to live by
hunting and gathering during the period we call the Upper
Palaeolithic. In the Epilogue I will take us a little bit closer to the
present day and lifestyles that are familiar to us by considering the
origin of agriculture.

We must start with the event of Act 4 that at last brings some
colour to the play: the appearance of art.

What is art?

We cannot discuss the origin of art unless we agree what we are
talking about. Art is another of those words pervading this book
which defy easy definition, words like mind, language and intelli-
gence. As with those words, the definition of art is culturally
specific. Indeed many societies who create splendid rock paintings
do not have a word for art in their language.” The communities of
the Upper Palaeolithic are likely to have had a very different
concept of art (if one at all) from that which is the most popular
today: non-utilitarian objects to be placed on pedestals in galleries.
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Yet these prehistoric hunter-gatherers were producing artifacts
which we regard as priceless today, and which are very readily
placed on pedestals in our own galleries and museums. Let us for
a moment consider the earliest pieces of art known to us, before
generalizing about their essential qualities.

In the debris left from Act 3 a few pieces of scratched stone and
bone have been found which some have claimed to be of symbolic
significance, such as a bone from Bilzingsleben in Germany with
incised parallel lines.® I doubt if there is any justification for such
claims, and these objects should be excluded from our admittedly
ill-defined category of art. The majority can be explained as by-
products of other activities, such as cutting plant material on a
bone support — but there may be some exceptions to which I will
return below.

Membership of the elite group of artifacts that we call ‘art’
must go to those which are either representational or provide
evidence for being part of a symbolic code, such as by the rep-
etition of the same motifs. The earliest phase of the Upper
Palaeolithic provides us with examples of both.

In terms of representational art we can do no better than start
with the ivory statuette from Hohlenstein-Stadel in southern
Germany, some 30,000-33,000 years old (see Figure 18). This is a
figure of a man with a lion’s head carved from the tusk of a
mammoth, a remarkable combination of technical expertise and
powerful imagery. It was found shattered in tiny pieces and meticu-
lously restored to provide us with the earliest work of art known.’
Also from southern Germany at this time we have a series
of animal figures carved in ivory, including felines and
herbivores such as mammoth, horse and bison. Some of
these have incised markings on their bodies.*

Contemporary with this representational art, we find
images which appear to be part of a symbolic code being
created in south-west France (see Figure 19). These are
predominantly ‘V’-shaped signs engraved on to lime-
stone blocks in the caves of the Dordogne. Although

18 The lion/man ivory statuette from Hohlenstein-Stadel, southern
Germany, c. 30,000-33,000 years old. Height 28 cm.
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19 (Right) Engraved symbols on a small boulder, 60 cm wide, from Abri CeIIie‘r,
Dordogne, France, c. 30,000-25,000 years old. Images such as these are repeated in
other sites in south-west France during this period, including Abri Blanchord, Abri de
Castanet and La Ferrassie, as illustrated on the left.

they have been traditionally described as images of vulvas, archae-
ologists now discount the idea that they have any simple repre-
sentational status. The critical feature is that the motifs, which
have the same form, are repeatedly engraved."

Along with these pieces of art, the period between 40,000 and
30,000 years ago saw the first production of items for personal
decoration such as beads, pendants and perforated animal teeth. At
the site of La Souquette in south-west France ivory beads were
carved to mimic sea shells.”? At the same time as, or soon after, these
items were being produced the first caves in south-west Europe were
being painted with images of animals, signs and anthrop.orr}orphxc
figures, a tradition which would culminate in the paintings of
Lascaux at around 17,000 years ago.” Indeed some of the paint-
ings in Chauvet Cave in the Ardéche region of France, a cave
discovered as recently as 18 December 1994, have been dated as
being 30,000 years old. The 300 or more paintings of animals in
this cave — including rhinoceroses, lions, reindeer, horses and an
owl — are quite remarkable. Many of them are highly naturalistic
and demonstrate an impressive knowledge of animal anatomy a_nd
outstanding artistic skill. The cave is perhaps on a par with
Lascaux, and certainly with Altamira in Spain, with regard. to the
spectacular nature of its art." Although this is the very first art
known to humankind, there is nothing primitive about it.
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While the production of art was most prolific in Europe, it was
a worldwide phenomenon by, or soon after, 30,000 years ago. In
southern Africa the painted slabs from Apollo Cave are well dated
to 27,500 years ago while wall engravings in Australia date back
beyond 15,000 and perhaps to 40,000 years ago.!* Art remains rare,
or even absent in several regions of the world until 20,000 years
ago. But that is just 20,000 years after its first appearance in Europe
—an almost insignificant amount of time when set against the more
than 1.5 million years that Early Humans lived without art.

The variability in the intensity with which art was produced
can be attributed to variation in economic and social organization,
which in turn can be largely attributed to environmental condi-
tions. The archaeological record shows us that Stone Age art is not
a product of comfortable circumstances — when people have time
on their hands; it was most often created when people were living
in conditions of severe stress. The florescence of Palaeolithic art in
Europe occurred at a time when environmental conditions were
extremely harsh around the height of the last ice age.' Yet there is
unlikely to have been a human population living under more adap-
tive stress than the Neanderthals of western Europe. But they pro-
duced no art. They lacked the capacity to do so.

There can be little doubt that by 30,000 years ago this capac-
ity was a universal attribute of the modern human mind. What
does it entail? While the definition of a visual symbol is notori-
ously difficult, at least five properties are critical:

1. The form of the symbol may be arbitrary to its referent. This is
one of the fundamental features of language, but also applies to
visual symbols. For instance, the symbol 2’ does not look like two
of anything.”

2. A symbol is created with the intention of communication.’

3. There may be considerable space/time displacement between
the symbol and its referent. So, for example, I might draw a picture
about something that happened long in the past, or what I imag-
ine may happen some time in the future.

4. The specific meaning of a symbol may vary between individu-
als and indeed cultures. This often depends upon their knowledge
and experience. A Nazi swastika has a different meaning to a
young child, than to a Jew whose family was lost in the Holocaust.
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The swastika is in fact an ancient symbol, found in cultures as far
apart as Mexico and Tibet.

5. The same symbol may tolerate some degree of variability, either
deliberately or unintentionally imposed. For instance, we are able
to read different people’s handwriting although the specific forms
of the letters are variable.

These properties of visual symbols become particularly apparent
when we consider the art created by recent hunter-gatherers, such
as the Aboriginal communities of Australia. The last decade has
seen a tremendous development in our understanding of this art.”
We now know that even the simplest of images, such as a circle,
can have many different referents. Among the Walpiri of the
Central Australian Desert, for example, a circle can represent an
almost unlimited number of referents: campsites, fires, mountains,
waterholes, women’s breasts, eggs, fruit and other items. The
intended meaning of the circle in any one composition can only be
identified by the associated motifs. Such simple geometric motifs
may have a wider range of possible meanings than complex natu-
ralistic images® (see Box p. 180).

Naturalistic images, perhaps of animals or ancestral beings,
can also have complex and multiple meanings. An Aboriginal
child, lacking in knowledge about the Dreamtime (the mythical
past/present), may initially interpret images in a literal fashion. To
a child, images of fish, for instance, are about fishing which is an
economically important activity for many Aboriginal groups.
Such literal interpretations can be described as the ‘outside’ mean-
ings of the art — they are learned in the context of daily life and are
in the public domain. As the child matures and acquires knowl-
edge about the ancestral world, the same image will be interpreted
in a more metaphorical sense, often relating to the actions of the
Ancestral Beings. There may be various levels of these, each
requiring additional knowledge about the ancestral past, which
may be restricted to certain classes of individuals. Consequently
these are described as ‘inside’ meanings. For example, the child
may gradually learn how fish are a potent symbol of spiritual
transformation of both birth and death. They are good to paint
not just because they are good to eat, but also because they are
good to think. The metaphorical meanings of fish images,
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Complex meanings in simple designs
of hunter-gatherer art

The_comptex and multiple meanings that may be found in the simplest geometric
designs found in Palaeolithic art can be illustrated with an example from the art of
the Australian Ab_origines. The social anthropologist Howard Morphy has described
how many of their paintings have a basic geometric template underlying the design.
Fach part of the template may encode a series of meanings. for instance, consider the
image below which has two ‘loci', (a) and (b).

@ ()

At locus (a), the following meanings are encoded: ‘well’, ‘lake’, ‘vagina'.

At locu; (b) the meanings ‘digging stick’, ‘river’ and 'penis’ are encoded. Consequently
threg dlffgrcnt interpretations of this image would be a river flowing into a lake, 3
digging stick being. used to dig a well, and a penis going into a vagina. All three ;)f
these are 'corrgct' interpretations, but each is appropriate in a different social context,
Moreover, the interpretations may be connected within a single mythic sequence:

A kangaroo ancestor was digging a well
with a digging stick. When he finished, a
female wallaby bent down to drink the
fresh water, and the kangaroo seized his
opportunity to have sexual intercourse
with her. The semen flowed out of her
body and into the waterhole. Today a river
flows into the lake at that place and the
kangaroo's penis was transformed into a
digging stick which can be seen as a great
log beside the lake.

If such simple geometric_ designs can ‘encode’ such complex meanings, and by doing so
express the tra_nsformatlonal aspects of Ancestral Beings, one can only wonder at the
types of meanings encoded in the geometric designs from the Palaeolithic period.

/
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concerning birth and death, do not replace the literal interpreta-
tion concerning the practice of fishing, they are complementary.
As a result, many images have different meanings to different
people, depending on their access to knowledge about the ances-
tral past.”

Whatever meaning is attributed to an image, that image is most
likely to be displaced in time and space from the inspiration for the
image. The waterhole referred to by a circle may be far away, while
the Ancestral Being has no clear location in either time or space.

We can find many of these features in the rock art tradition of
other modern hunter-gatherers, such as the San of southern
Africa.” Indeed, we cannot doubt that the images created in the
Upper Palaeolithic also had complex symbolic and multiple mean-
ings involving those five properties listed above. Archaeologists
are more likely to have success at reconstructing the ‘outside’
meanings of this art, rather than the ‘inside’ meanings which
require access to the lost mythological world of the prehistoric
mind — a world to which I will return at the end of this chapter
when I consider the origins of religious ideas.

Cognitive fluidity and the origins of art

Having considered some of the properties of visual symbols, let us
consider what mental attributes are involved in creating and read-
ing them. There are at least three:

1. The making of a visual image involves the planning and execu-
tion of a preconceived mental template.

2. Intentional communication with reference to some displaced
event or object.

3. The attribution of meaning to a visual image not associated
with its referent.

From what we established in the previous chapter — and as I
will explain below — it is likely that Early Humans were compe-
tent in each of these cognitive processes. They are likely to have
existed in as complex and as advanced a state as in the Modern
Human mind. So why no art? The answer would appear to be that
although they possessed these processes, they were found in differ-
ent cognitive domains. They were inaccessible to each other and
the origin of art only occurred following a marked increase in the
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connections between cognitive domains. So where in the Early
Human mind were these processes located?

The making of marks on objects is something that happens
unintentionally in the course of activities by many animals — marks
such as hoofprints, scratches on trees and gnawmarks on bones.
Some non-human animals also create marks intentionally: chim-
panzees have created striking paintings in laboratories, although
these do not appear to have symbolic meanings and are not
created in the wild.” I would interpret such ‘artistic achievements’
in the same manner as the ‘linguistic’ achievements of chim-
panzees — as the product of a generalized learning capacity. The
earliest members of the Homo lineage we encountered in Chapter
6 were making marks with stone tools on bones in the process of
butchery. We also have the series of artifacts made by Early
Humans which have incised lines on them, such as a fossil
nummulite from Tata in Hungary, which appears to have a line
intentionally engraved perpendicular to a natural crack to make a
cross and is thought to be 100,000 years old, and the marked bone
from Bilzingsleben™ in Germany (see Figure 20). Although it has
yet to be demonstrated, I am sympathetic to the idea that some of
these lines may have been intentionally created, and I will return
to how they should be interpreted shortly. Similarly, the few pieces
of red ochre from Early Human sites in southern Africa — no more
than a dozen from the period prior to 100,000 years ago® — may
suggest that archaic H. sapiens were marking their bodies. But
there is no reason to believe that this is equivalent to the symbolic
behaviour involved in producing objects of art. What we need to
find in the mind of Early Humans is a capacity to intentionally
create marks or objects of a preconceived form.

This can indeed be found - in the domain of technical intelli-
gence. We have seen that Early Humans were regularly imposing
form on to their stone artifacts. Handaxes and Levallois flakes
required the extraction of objects of a preconceived form from
nodules of stone. In view of such technical intelligence, the failure
to make three-dimensional objects of art cannot reflect difficulties
in conceiving of objects ‘within’ a block of stone or wory, or the
mental planning and manual dexterity to ‘extract’ them. The cogni-
tive processes located in the domain of technical intelligence used

v
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20 Fragment of a rib of a large mammal from Bilzingsleben, Germany. On its surface
there is a series of parallel lines, each engraved by the repeated application of a stone
tool probably by a Neanderthal. Length 28.6 cm, width 3.6 cm.

for making stone artifacts appear to have been sufficient to produce
a figurine from an ivory tusk. But they were not used for such ends.

With regard to the second of the three critical cognitive capac-
ities for art, intentional communication, this was established in the
previous chapter as a critical feature of Early Human social intel-
ligence. Indeed, Early Humans were probably as dependent on
intentional communication as are modern humans today. Among
the last of the Early Humans this capacity became manifest in
spoken language; in the earlier ones it was probably restricted to
vocalizations too simple to be described as language, as well as
gesture. In Chapter § we saw that both monkeys and apes also
engage in intentional communication, suggesting that this capac-
ity has had a long evolutionary history: there can be little doubt
that not only Early Humans, but also the common ancestor and
the earliest Homo were engaging in frequent, intentional
communication.

The third element of a capacity for art is an ability to actribute
meaning to inanimate objects or marks displaced from their refer-
ents.* Can this ability be found within one of the cognitive
domains of Early Humans? It certainly can: the capacity to attrib-
ute meaning to the unintentionally made tracks and trails qf
potential prey is a critical component of natural hist.ory intelli-
gence. As [ have argued in previous chapters, the ability to draw
inferences from marks such as footprints most likely reaches back
to when earliest Homo, or indeed australopithecines, began hunt-
ing and scavenging on the African savannah. These inferences
often include the type, age, sex, state of health and current behav-
iour of the animal which made them.

The unintentionally made marks left by animals share a
number of properties with the intentionally made ‘marks’ or
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had evolved for other tasks to create the wonderful paintings in
Chauvet Cave.

But before we leave the origins of art we must return to those
scratched pieces of bone and ivory made by Early Humans, such as
from Bilzingsleben and Tata. If - and it is a big if — these lines were
intentionally made, how can they be accounted for? I suggest that
they reflect the maximum amount of symbolic communication that
can be achieved by relying on general intelligence alone. Early
Humans may have been able to associate marks with meanings by
using their capacities for associative learning alone. But relying on
this would have severely constrained the complexity of the marks
and meanings. There is a similarity between the simplicity of the
toolmaking capacities of chimpanzees as compared with those of
Early Humans, and the simplicity of Early Human intentional mark-
ings as compared with those of Modern Humans. Chimpanzees rely
on general intelligence for toolmaking, just as Early Humans relied
on general intelligence for ‘symbolic’ communication. As a result,
chimpanzees and Early Humans appear to ‘underachieve’ in these
activities in light of their accomplishments in behavioural domains
for which they have specialized intelligences.

Humans as animals, animals as humans:
anthropomorphism and totemism
The new flow of knowledge and thought processes between cogni-
tive domains of the modern mind can be readily seen not only in
the existence of art, but also in its contents. Consider once again
the image in Figure 18. This figure has a lion’s head and human
body. We cannot prove, but equally cannot doubt, that it repre-
sents a being in the mythology of the Upper Palaeolithic groups of
southern Germany. Whether it is an image of an animal that has
taken on certain human attributes - reflecting anthropomorphic
thinking — or a human who is descended from a lion — reflecting
totemic thought — we do not know. But, whichever of these is
correct (and the answer is probably both), the ability to conceive
of such a being requires a fluidity between social and natural
history intelligences.

Images like this pervade not only the art of Upper Palaeolithic
groups, but that of almost all hunter-gatherer societies, and indeed
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21 The sorcerer from Trois-Fréres, Ariége, Fronce, as drawn by Henri Breuil. Height 75 cm.

those living by agriculture, trade and industry.” We have many
spectacular examples from prehistory. In the art of the Upper
Palaeolithic they include the ‘sorcerer’ from Trois-Fréres — a
painted figure that has an upright posture, legs and hands that
look human, but the back and ears of a herbivore, the antlers of a
reindeer, the tail of a horse, and a phallus positioned like that of a
feline (see Figure 21) — as well as a bird-headed man from Lascaux
and a female figurine from Grimaldi Cave paired back to back
with a carnivore.* Indeed one of the paintings in the newly discov-
ered Chauvet Cave, some of which are dated to 30,000 years old,
is a figure with the head and torso of a bison and the legs of a
human. Similarly the prehistoric hunter-gatherers who lived 7000
years ago in the forests of Europe after the ice had retreated made
monumental carvings of fish/humans at the site of Lepenski Vir on
the Danube.” As I noted in Chapter 3, among the modern hunter-
gatherers described by anthropologists, animals are frequently
attributed with human-type minds.

Anthropomorphic thinking is something that pervades our own
everyday lives. We indulge in anthropomorphic thinking in our
relations with pets by attributing to them feelings, purposes and
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intentions. This may indeed be reasonable with regard to dogs and
cats, but with a moment’s reflection it seems far-fetched with regard
to pets such as goldfish. We seem unable to help anthropo-
morphizing animals — some claim that it is built into us by both
nature and nurture ~ and while this gives us considerable pleasure,
it is a problem that plagues the study of animal behaviour, for it is
unlikely that animals really do have human-like minds.”
Anthropomorphism is a seamless integration between social and
natural history intelligence (see Box p. 189). The very first pieces of
Palaeolithic art indicate that it stretches back to the cultural explo-
sion of 40,000 years ago. But I doubt if it goes back any further.

Totemism is the other side of the human/animal coin. Rather
than attributing animals with human characteristics, it involves
embedding human individuals and groups within the natural
world, epitomized by tracing descent from a non-human species.
The study of totemism — and attempts to define it — formed the
core of social anthropology as it developed during the 19th
century. Between 1910 and 1950 major works on totemism were
produced by the pioneers of social anthropology including Frazer,
Durkheim, Pitt-Rivers, Radcliffe-Brown and Malinowski. Such
works provided the foundations for Lévi-Strauss’ The Savage
Mind. This in turn has been followed as from the 1970s by a
renewed surge of interest in totemism.*

In the light of this long history of study, it is not surprising that
totemism has been defined and interpreted in a variety of ways.
Lévi-Strauss’ position is perhaps the most widely known: animals
are not just good to eat but also ‘good to think’. He viewed totem-
ism as the practice of humanity brooding on itself and its place in
nature. To his mind, the ‘study of natural species provided non-
literate and prescientific groups with a ready-to-hand means of
conceptualizing relations between human groups’.*

Whether or not this is a correct interpretation, we may simply
note three features of totemism that are particularly relevant for an
understanding of the evolution of the modern mind. First, when
broadly defined, totemism is universal among human groups who
live by a hunting-gathering lifestyle; second, it requires a cognitive
fluidity between thinking about animals and people; and third, on
the basis of archaeological evidence it is likely to have been pervasive
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Anthropomorphism and totemism as a
product of cognitive fluidity
The Modern Human Mind

Natural history intelligence

in human society since the start of the Upper Palaeolithic. The
evidence we can invoke here includes that of imagery in Palaeolithic
art and that from burials, such as at the 7800-year-old cemetery at
Oleneostrovski Mogilnik in Karelia where we find two clusters of
graves, one associated with effigies of a snake, and the other with
effigies of an elk.* In contrast, we have no reason to believe that
Early Human society was structured on a totemic basis.

We must also note here that it is not just other living things
which are thought of as possessing human qualities. Hunter-gath-
erers do not just live in a landscape of animals and plants, rocks,
hills and caves. Their landscapes are socially constructed and full
of meaning. Once again the Aboriginal communities of Australia
provide a good example. The wells in their landscape are where
ancestral beings dug in the ground, the trees where they had placed
their digging sticks and the deposits of red ochre where they had
bled.*® John Pfeiffer has argued that the encompassing of the
features of the landscape in a web of myths and stories is of great
utility to the Aborigines, for it helps them to remember enormous
quantities of geographic information.

Whether or not this is the case, when we look at a region such
as that of southwest France in which we find both a range of topo-
graphic features universally attributed with social and symbolic
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meanings by modern hunter-gatherers,” and caves and rockshel-
ters covered with paintings, we can be in no doubt that the Upper
Palaeolithic hunters were also living in a landscape full of symbolic
meanings.

It is useful to recall here the words of Tim Ingold that I quoted
in Chapter 3: ‘For them [modern hunter-gatherers] there are not
two worlds of persons (society) and things (nature), but just one
world — one environment — saturated with personal powers and
embracing both human beings, the animals and plants on which
they depend, and the landscape in which they live and move.”** The
anthropomorphic images and painting of caves and rockshelters
that begin after 40,000 years ago suggests that the earliest Upper
Palaeolithic hunter-gatherers had a similar attitude to the social
and natural worlds: they were one and the same. One consequence,
of benefit to us today, is that they expressed this view within their
art, creating some of the most powerful and beautiful images ever
made. But this collapse of the cognitive barrier between the social
and natural worlds also had significant consequences for their own
behaviour, for it fundamentally changed their interaction with the
natural world. It is to this that we must now turn.

A new proficiency at hunting:

special strategies, special tools

The hunter-gatherers of the Upper Palaeolithic were hunting the
same types of animals as the Early Humans. In Europe, for
instance, reindeer, red deer, bison and horse continued as the main-
stay of their economies, while in southern Africa animals such as
eland, cape buffalo and seals remained the most important prey.
What differed, however, is the manner in which these animals were
hunted. Modern Humans appear to have been considerably more
proficient at predicting game movements and planning complex
hunting strategies.

This is readily apparent from Europe. Almost all the sites of
Early Humans have a mix of animal species, suggesting that these
were hunted as individuals on an opportunistic basis. The site of
Combe Grenal in southwest France is typical in this regard. Each
occupation level usually contains a few individuals of each of the
types of large game being hunted. As the climate grew colder,
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animals such as reindeer become more prevalent in the occupation
deposits, while red deer increase during periods of relative warmth.
The Neanderthals were simply hunting whatever animals were
available — although as I indicated in the last chapter, we should
certainly not minimize their achievement at exploiting such game.

The first Modern Humans in Europe hunted in a very different
fashion. Although they continued to kill individual animals, or at
most small groups, they began to specialize on specific animals at
specific sites.” Consequently many sites are dominated by one
species alone, very often reindeer. Indeed certain sites seem to have
been selected for ambush hunting, indicating that Modern
Humans were much better at predicting the movements of animals
than Early Humans. This becomes very apparent when we look at
hunting methods in the period c. 18,000 years ago, when the last
ice age was at its peak. At about this time, Modern Humans
shifted from hunting individual and small groups of animals to
slaughtering mass herds of reindeer and red deer. These are likely
to have been attacked at critical points on their annual migration
routes, when the animals were constrained in narrow valleys or
crossing rivers.*

The same contrast between Early and Modern Humans can be
seen in other parts of the Old World. In northern Spain, for exam-
ple, animals such as ibex began to be hunted for the first time.
This is significant because, as the archaeologist Lawrence Straus
has written, ibex hunting required ‘elaborate strategies, tactics,
weapons and ... logistical camps’. By ‘logistical camps’ he refers to
sites specifically located for ibex hunting.® Similarly on the
Russian Plain, Olga Soffer has described how the first Upper
Palaeolithic hunters were locating sites for exploiting specific
animals at specific times of the year. She suggests that they were
taking greater account of the seasonal and long-term fluctuations
in animal numbers and behaviour patterns.* The same can be seen
in southern Africa. For instance, Richard Klein has suggested that
a new awareness of the seasonal variation in seal numbers had
arisen, and was being used to plan hunting trips to the coast. This
replaced a more opportunistic pattern of hunting and scavenging.”

In general, the Modern Humans of the Upper Palaeolithic
appear to have had a significantly greater ability both to predict
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the movements of animals and to use that knowledge in their hunt-
ing strategies. How were they managing to do this? The answer
lies in what has already been a major theme of this chapter:
anthropomorphic thinking. This is universal among all modern
hunters and its significance is that it can substantially improve pre-
diction of an animal’s behaviour. Even though a deer or a horse
may not think about its foraging and mobility patterns in the same
way as Modern Humans, imagining that it does can act as an
excellent predictor for where the animal will feed and the direc-
tion in which it may move.

This has been recognized in several studies of living hunter-
gatherers, such as among the G/Wi and the !Kung of the Kalahari,
the Valley Bisa of Zambia and the Nunamiut of the Canadian
Arctic. Anthropomorphizing animals by attributing to them
human personalities and characters provides as effective a pre-
dictor for their behaviour as viewing them with all the under-
standing of ecological knowledge possessed by Western
scientists.* The anthropologist Mary Douglas sees the similarity
in the categories used for understanding the natural and social
worlds as primarily being of practical value in terms of under-
standing and predicting the ways of animals. She suggests that this
is of far more importance than using the natural world for
addressing profound metaphysical problems about the human
condition, as proposed by Lévi-Strauss.*

Anthropomorphic thinking, therefore, has clear utilitarian
benefits. Yet the new powers of prediction would have been of
limited value had Modern Humans not also been able to develop
new types of hunting weapons. And we do indeed see a striking
elaboration of technology at the start of the Upper Palaeolithic. In
Europe, Modern Humans could make all those types of tools
which Neanderthals, with their Swiss-army-knife mentality, could
not even think about: tools which required an integration of tech-
nical and natural history intelligences.

For example, we see many new types of weapons made from
bone and antler, notably harpoons and spearthrowers.
Experimental studies using replica artifacts have shown that these
were very effective at piercing animal hides and organs.* We see
many new types of stone projectile points, and find associations
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22 Systematic blade production in the Upper Palaeolithic was a means to produce
standardized ‘blanks' that could be easily modified for use in a wide range of multi-
component tools.
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between specific types of points and specific types of animals.”” We
can see evidence for complex, multi-component tools being made,
such as in the presence of microliths — small blades of flint used as
points and barbs. Lying at the heart of these new technological
innovations was the switch to ‘blade technology’, which provided
standardized ‘blanks’, each of which could be turned into part of
a highly specialized tool (see Figure 22).

It is not simply the introduction of new tools at the start of the
Upper Palaeolithic which is important. It is how these were then
constantly modified and changed. Throughout the Upper
Palaeolithic we can see the processes of innovation and experi-
mentation at work, resulting in a constant stream of new hunting
weapons appropriate to the prevailing environmental conditions
and building on the knowledge of previous generations. As the
environments became very harsh at the height of the last ice age
18,000 years ago, large points were manufactured, specialized for
ensuring that large game would be despatched on the tundra. As
the climate began to ameliorate, and a wider range of game
became available, hunting technology became more diverse, with
an emphasis on multi-component tools.*® Lawrence Straus has
appositely described this as a Palaeolithic arms race.*” Such behav-
iour, geared to maintaining if not maximizing hunting efficiency,
is markedly different from the monotony of the hunting tools of
Early Humans during the equally variable environments that they
exploited. It could only have arisen owing to a new connection
between natural history and technical intelligence.

The design of hunting weapons is perhaps the best example of
this new type of thinking, but it also resulted in a wide range of
other technological developments. For instance, by 18,000 years
ago people in North Africa were using grinding stones for pre-
paring plant material. Such artifacts required integrated thought
about the characteristics of both stone and plant material.*® The
elaboration in the range of scraping and engraving tools used for
such tasks as cleaning hides and carving bone required thought
about the nature of animal products during the process of tool
manufacture. And perhaps most impressive of all is the develop-
ment of facilities for trapping animals, such as small game or fish,
and the technology for storing food, whether it be reindeer meat
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during the Upper Palaeolithic or hazelnuts once forests had spread
across Europe after the end of the last ice age 10,000 years ago.’!
The design and use of all these involve an integration of natural
history and technical knowledge, resulting in a constant innova-
tion of new technology.

Art as stored information

Many of the new bone and antler tools of the Upper Palaeolithic
carried elaborate designs engraved on to their surfaces, or were
even carved into animal figures themselves, such as the
spearthrower from Mas d’Azil (see Figure 23). Indeed it is very
difficult to draw any division between what is a piece of ‘art’ and
what is a ‘tool’, and such artifacts epitomize the absence of any
boundaries between different domains of activity. Many of the art
objects can indeed be thought of as a brand new type of tool: a
tool for storing information and for helping to retrieve informa-
tion stored in the mind.
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23 Antler spearthrower from Mas d’Azil, Ariége, France. This depicts an ibex that is
either giving birth, or excreting a large turd on which two birds are perched. Tota

length 29.6 cm.
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The simplest tools of this new type are pieces of bone with
incised parallel lines. The most complex have many hundreds of
marks made by a number of different tools, creating a complex
pattern on the face of the artifact, such as on the Tai plaque from
eastern France (see Figure 24).* The interpretation of these has
always been controversial. When first discovered they were
described as ‘tailles de chasse’ ~ hunting tallies recording the
number of animals killed. A range of other interpretations have
since been made, for example that they record the number of
people attending social gatherings and lunar calendars.”

Detailed microscopic study of such artifacts by Alexander
Marshack and Francesco D’Errico has confirmed that on several
of them the marks come in such regular patterns that they appear
to be a system of notation.* These artifacts are likely to have acted
as a form of visual recording device, most probably about environ-
mental events. They look very similar to notched and engraved
artifacts made by modern hunter-gatherers which are known to
have been mnemonic aids and recording devices, such as the calen-
dar sticks made from ivory by the Yakut people of Siberia.**

Like the engraved pieces of bone, cave paintings also appear to
have been used to store information about the natural world, or
at least facilitate its recall by acting as a mnemonic device. Indeed,
these paintings have been described as the ‘tribal encyclopedia’ by
John Pfeiffer.® I myself have suggested that much of the animal
imagery within this art served to help recall information about the
natural world stored within the mind.” For instance, I have argued
that the manner in which many of the animals were painted makes
direct reference to the ways in which information was acquired
about their movements and behaviour. In some images, while the
animals were painted in profile, their hooves were painted in plan,
as if hoofprints were being depicted to facilitate the memorizing
and recall of tracks seen while in the environment, or even the
teaching of children. Similarly the choice of imagery itself was
selective towards those animals which provide knowledge about
forthcoming environmental events. The bird imagery is particu-
larly telling, dominated as it is by ducks and geese, which are likely
to have been migratory. Modern hunters in glaciated environments
keep a very close lookout for the annual arrival and departure of
such birds, since such information gives a clue as to when the big

The big bang of human culture: the origins of art and religion 197

freeze of the winter, or the spring thaw, will happen. Some of the
most evocative images of this type are ivory carvings of geese in
flight found at the Siberian site of Mal’ta, where the hunters had
relied on mammoths for food but no doubt eagerly watched for the
passing of migrating birds indicating the arrival of spring.®

The way in which Upper Palaeolithic cave paintings may have
functioned to help store information about the natural world is
perhaps analogous to the way in which Wopkaimin hunter-horti-
culturalists of New Guinea use the bones from the animals they
hunt. These bones are placed on the rear walls of their houses
where they are described as ‘trophy arrays’. But they are carefully
arranged to act as a mental map for the surrounding environment
to facilitate the recall of information about that environment and
animal behaviour. They thus play an important role in decision-
making about use of resources and improving the predictions
about animal location and behaviour.” There is clear patterning in
the arrangement of animal figures in the cave paintings of the
Upper Palaeolithic.® Michael and Anne Eastham have suggested
that the paintings and engravings in the caves of the Ardéche
region of France served as a model or a map for the specific terrain
around the caves.*

In summary, although the specific roles that prehistoric artifacts
may have played in the management of information about the
natural world remain unclear, there can be little doubt that many
of them served to store, transmit and retrieve information. Major
benefits of this will have been enhanced abilities to track long-term
change, to monitor seasonal fluctuations and to devise hunting
plans. Many of the paintings, carvings and engravings of Modern
Humans were tools with which to think about the natural world.
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24 Engraved bone plaque from Grotte du Tai, Drome, France. Length, 8.8 cm.
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Sending social messages: objects of personal adornment
Beads, pendants and other items of personal decoration first appear
at the start of the Upper Palaeolithic. They too arise from the new
cognitive fluidity of the mind - an integration between technical
and social intelligence. Such artifacts are initially found in abun-
dance in occupation deposits of caves in south-west France, and are
particularly important during the very harsh climatic conditions at
around 18,000 years ago.® They are often found in burials, most
dramatically on the 28,000-year-old burials at Sungir in Russia (see
Box p. 199). Describing beads and pendants as ‘decoration’ risks
belittling their importance. They would have functioned to send
social messages, such as about one’s status, group affiliation and
relationships with other individuals, just as they do in our own soci-
ety today. And of course these messages need not have been ‘true’;
beads and pendants provide new opportunities for deception in the
kind of social tactics that we saw are prevalent even among chim-
panzees. To have produced such artifacts required not only special-
ized social and technical intelligences — as possessed by Early
Humans - but also an ability to integrate these.

It is likely that all types of artifacts, including those that might
appear to be mundane tools for hunting or even processing animal
hides, became imbued with social information at the start of the
Upper Palaeolithic.® In effect the ‘goal posts’ of social behaviour
were moved; whereas for Early Humans the domains of hunting,
toolmaking and socializing were quite separate, these were now so
integrated that it is impossible to characterize any single aspect of
Modern Human behaviour as being located in just one of these
domains. Indeed, as Ernest Gellner stated: ‘the conflation and
confusion of aims and criteria is the normal and original condition
of mankind.’*

The rise of religion

Many of the new behaviours I have been describing, such as the
anthropomorphic images in the cave paintings and the burial of
people with grave goods, suggest that these Upper Palaeolithic
people were the first to have beliefs in supernatural beings and
possibly an afterlife. We are indeed seeing here the first appearance
of religious ideologies. This can be explained by the collapse of the
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Sending social information by material culture:
the Sungir burials

The burials at Sungir, Russia, have been
dated to 28,000 years old. They consist
of the graves of a 60-year-old man,

and a joint burial of a male and a female
adolescent. Each of these individuals
were decorated with thousands of ivory
beads, which had probably been attached
to clothing. The archaeologist Randall
White has studied these graves and
provides the following descriptions:

The man was adorned with 2936 beads
and fragments arranged in strands found
on all parts of his body including his
head, which was apparently covered
with a beaded cap that also bore several
fox teeth. His forearms and biceps were
each decorated with a series of polished
mammoth-ivory bracelets (25 in all),
some showing traces of black paint....
Around the man’s neck he wore a small
flat schist pendant, painted red, but
with a smal! biack dot on one side....

The supposed small boy was covered
with strands of beads - 4903 of them -
that were roughly 2/3 the size of the
man's beads, although of exactly the
same form. Unlike the man, however,
he had around his waist - apparently the
remains of a decorated belt - more than
250 canine teeth of the polar fox. On his

chest was a carved ivory pendant in the
form of an animal. At his throat was
an ivory pin, apparently the closure
of a cloak of some sort. Under his left
shoulder was a large ivory sculpture of
a mammoth. At his left side lay a medial
segment of a highly polished, very robust
human femur, the medutlary cavity of
which was packed with red ochre. At his
right side ... was a massive ivory lance,
made from a straightened woolly
mammoth tusk.... Near it is a carved
ivory disc which sits upright in the soil.

The supposed girl had 5274 beads and
fragments (also roughly 2/3 the size of
the man’s beads) covering her body. She
also wore a beaded cap and had an ivory
pin at her throat, but her burial contains
no fox teeth whatsoever. Nor does she
have a pendant on her chest. However,
placed at each of her sides there was a
number of small ivory 'lances’, more
appropriate to her body size than that
accompanying the boy. Also at her side
are two pierced antfer batons, one of
them decorated with rows of drilled dots.
Finally, she was accompanied by a series
of three ivory disks with a central hole
and lattice work, like that adjacent to the
supposed boy's burial.

(White 1993, 289-292)
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barriers that had existed between the multiple intelligences of the
Early Human mind.

Just as we did with art, we must first reach some agreement on
quite what we mean by the notion of religion. While it is difficult
to identify features universal to all religions, there are nevertheless
a series of recurrent ideas. The importance of these has been stressed
by the social anthropologist Pascal Boyer in his 1994 book The
Naturalness of Religious Ideas. Boyer explains that a belief in non-
physical beings is the most common feature of religions; it may
indeed be universal. In fact, ever since the classic work of E.B. Tylor
in 1871 on Primitive Cultures, the idea of non-physical beings has
been taken for the very definition of religion itself. Boyer notes
three other recurrent features of religious ideologies. The first is
that in many societies it is assumed that a non-physical component
of a person can survive after death and remain as a being with
beliefs and desires. Second, it is very frequently assumed that certain
people within a society are especially likely to receive direct inspira-
tion or messages from supernatural agencies, such as gods or spirits.
And third, it is also very widely assumed that performing certain
rituals in an exact way can bring about change in the natural world.

If we look at the archaeological evidence from the start of the
Upper Palaeolithic, we get hints that each of these features was
present. Few can doubt that the painted caves, some of which were
located deep underground, were the locus for ritual activities.
Indeed the anthropomorphic images within this art, such as the
sorcerer from the cave of Les Trois-Fréres, are most easily inter-
preted as being either supernatural beings or shamans who
communicated with them. As was most forcefully argued by the
French prehistorian André Leroi-Gourhan, these painted caves are
likely to reflect a mythological world with concepts as complex as
those of the Dreamtime held by the Australian Aborigines.

In addition to the art we have the evidence from the burials. It
is difficult to believe that such investment would have been made
in burial ritual, as at Sungir, had there been no concept of death as
a transition to a non-physical form. Indeed, since only a tiny frac-
tion of the Upper Palaeolithic population seems to have been
buried, it is likely that these people played a special religious role
within their society.
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Pascal Boyer has explored how the characteristics of super-
natural beings as found in religious ideologies relate to the intui-
tive knowledge about the world genetically encoded in the human
mind. In Chapter 3 I described three types of intuitive knowledge,
that regarding psychology, biology and physics, and argued that
these ‘kickstarted’ the formation of cognitive domains or multiple
intelligences during child development. Boyer argues that a typi-
cal feature of supernatural beings is that they have characteristics
which violate this intuitive knowledge.

For example, Boyer explains that the supernatural beings of
religious ideologies commonly violate intuitive biological knowl-
edge. While they may have bodies, they do not undergo the normal
cycle of birth, maturation, reproduction, death and decay.
Similarly, they may violate intuitive physics by being able to pass
through solid objects (as with ghosts) or simply be invisible.
Nevertheless, supernatural beings also have a tendency to conform
to some intuitive knowledge; for instance, they are very frequently
intentional beings who have beliefs and desires like normal human
beings. The Ancestral Beings of the Australian Aborigines provide
an excellent example of such entities which both violate and
conform to intuitive knowledge of the world. On the one hand,
they have very weird characteristics, such as existing in both the
past and the present. On the other hand, in many of the stories
they play tricks and engage in deception in a manner which is very
human.®” A more familiar example to many people will be the gods
of Greek legends, who have supernatural powers but also suffer
jealousies and petty rivalries much like those of normal people.

Boyer argues that it is this combination of violation of, and
conformity to, intuitive knowledge that characterizes supernatural
beings in religious ideologies. The violations make them some-
thing different, but by conforming to some aspects of intuitive
knowledge people are able to learn about them; if there was noth-
ing about supernatural beings which conformed to intuitive
knowledge of the world, the concept of them would simply be too
difficult for the human mind to grasp.

An alternative way of viewing this feature of supernatural
beings is as a mixing-up of knowledge about different types of
entities in the real world ~ knowledge which would have been
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‘trapped’ in separate cognitive domains within the Early Human
mind. For example, Early Humans would have known that rocks are
not born and do not die like living things. And Early Humans would
also have known that people have intentions and desires, while
inert nodules of stone do not. Because they had isolated cognitive
domains, there was no risk of the Early Human mind getting these
entities mixed up, and arriving at a concept of an inert object that
is neither born nor dies, but which nevertheless has intentions and
desires. Such concepts, which Boyer argues are the essence of a
supernatural being, could only arise in a cognitively fluid mind.

Boyer himself suggests that a combination of knowledge about
different types of entities explains another recurrent feature of reli-
gious ideologies — the fact that some individuals are believed to
have special powers of communication with supernatural beings.
At the heart of this notion, Boyer argues, is the belief that some
people have a different ‘essence’ from others in the group. I dis-
cussed the notion of essence in Chapter 3, where it was explained
to be a critical feature of intuitive biology, a means by which even
young children are able to classify animals into different species.
Boyer explains the differentiation of people into different social
roles, exemplified by that of shaman, as an introduction of the
notion of essence into thought about the social world. In other
words, it is a consequence of cognitive fluidity.

We cannot, of course, reconstruct the religious ideologies of the
earliest Upper Palaeolithic societies. But we can be confident that
religious ideologies as complex as those of modern hunter-gather-
ers came into existence at the time of the Middle/Upper
Palaeolithic transition and have remained with us ever since. This
appears to be another consequence of the cognitive fluidity that
arose in the human mind, which resulted in art, new technology,
and a transformation in the exploitation of the natural world and
the means of social interaction.

Towards cognitive fluidity:

the mind of Early Modern Humans

The new cognitive fluidity transformed the human mind and all
aspects of human behaviour (see Figure 25). It is not surprising
that with new abilities to use materials such as bone and ivory for
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tools, and to use artifacts to store and transmit information,
humans were able to colonize new areas of the world. At around
60,000 years ago a second major pulse of movement across the
globe began, following that of the first Early Humans to leave
Africa more than 1.5 million years ago. As Clive Gamble has
described in his recent study of global colonization,* Australasia
was colonized by extensive sea voyages, and then the North
European Plain, the arid regions of Africa and the coniferous
forests and tundra of the far north were colonized soon after
40,000 years ago. Early Humans may have temporarily entered
these environments, but they did not remain on a long-term basis.
Modern Humans not only colonized them but used them as step-
ping stones to the Americas and the Pacific islands.

The emergence of a cognitively fluid mentality provides the
answer to the Middle/Upper Palaeolithic transition. But remember
that this transition does not happen until half-way through Act 4.
The start of that act is defined by the appearance of H. sapiens
sapiens in the fossil record at 100,000 years ago. We must
complete this chapter by asking how the minds of these Early
Modern Humans — those who lived before the Middle/Upper
Palaeolithic transition — were different from those of the Early
Humans of Act 3 (who also continued into the first scene of Act
4), and the Modern Humans who lived after the Middle/Upper
Palaeolithic transition, among whom we must include ourselves.

There is, I believe, a simple answer to this question. The Early
Modern Humans seem to have been achieving some degree of
integration between their specialized intelligences, but not gaining
the full cognitive fluidity that arose after 60,000 years ago. Their
minds were a half-way house between a Swiss-army-knife and a
cognitively fluid mentality.

We can see this most clearly in the Near East, where we find the
remains of Early Modern Humans in the caves of Skhil and Qafzeh
dating to between 100,000 and 80,000 years ago. While their stone
tools are practically indistinguishable from those of the
Neanderthals who used the cave of Tabim before the Early Modern
Humans arrived (c. 180,000-90,000 years ago), and Kebara after
they left (63,000-48,000 years ago), the Early Modern Humans
seem to have had two unique features to their behaviour,
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25 The cultural explosion as a consequence of cognitive fluidity.
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The first is that they placed parts of animal carcasses within
human graves. For instance, in the cave of Qafzeh a child was
found buried with the skull and antlers of a deer. At Skhul one of
the burials contained a body which had been laid on its back, with
the jaws of a wild boar placed within its hands.*” These seem to
imply ritualized burial activity, and a belief in religious ideologies.
Recall that while Neanderthals did bury some individuals, there is
no evidence for the intentional placing of items within the graves,
or for any ritual activity associated with the act of burial.

The second contrast concerns the hunting of gazelle. This was
the most important animal hunted by both Neanderthals and
Modern Humans, and both appear to have used short thrusting
spears with stone points. But their hunting patterns were quite
different. The Early Modern Humans used their caves on a
seasonal basis, and probably expended less physical energy in their
hunting behaviour. In addition, they appear to have needed to
repair their spears less frequently.®® In other words, they were
hunting with greater degrees of planning and more efficiently than
the Neanderthals. This, in turn, is likely to reflect an enhanced
ability at predicting the location and behaviour of their prey.

At first glance these two differences between the Early Modern
Humans and the Neanderthals of the Near East appear unrelated.
But there is in fact a very significant relationship: both derive from
an integration of natural history and social intelligence in the minds
of Early Modern Humans. As I argued earlier in this chapter,
improvements in the ability to predict animal behaviour over what
can be achieved with a natural history intelligence alone probably
derive from anthropomorphic thinking, as is universal among living
hunter-gatherers. I also discussed how concepts of religious belief
arise from cognitive fluidity, particularly the integration of natural
history and social intelligence. The placing of animal parts within
the burials of Early Modern Humans implies that some associations
were being made between people and animals, probably reflecting
some form of totemic thought. It is significant, I think, that artifacts
were not placed within the burials, which is common practice
during the Upper Palaeolithic. This suggests that technical intelli-
gence remained isolated within the Early Modern Human mind.
This is indeed confirmed by the fact that in spite of their abilities at



206  The big bang of human culture: the origins of art and religion

Natural
history

intelligence Technical

intelligence

Social
intelligence

26 The Early Modern Human mind. The drowing depicts the skull known as Qafzeh 9
dating to c. 100,000 years ago. This is from a young adult who appears to have been
buried with a child at its feet.
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predicting the behaviour of gazelle, Modern Humans continued to
use the same types of hunting weapons as the Neanderthals. They
do not appear to have been designing more effective hunting
weapons, which would have arisen if technical and natural history
intelligence had been integrated, nor were they investing their stone
tools with social information, as would have arisen if technical and
social intelligence were integrated.

In summary, the minds of the Early Modern Humans of the
Near East seem to be a half-way house between the Swiss-army-
knife mentality of Early Humans and the cognitively fluid mental-
ity of Modern Humans (see Figure 26).

We reach a similar conclusion when we consider the Early
Modern Humans of South Africa. Their fossils, found in the caves
of Klasies River Mouth and Border Cave, are less well preserved
than those of the Near East, but date to the same time period of
around 100,000 years ago. The South African specimens contain
some archaic features and this region is likely to have been the
original source of H. sapiens sapiens.”

The long stratified sequence of archaeological deposits in
Klasies River Mouth is of most interest.” It covers the period
between around 140,000 years ago and 20,000 years ago.
Towards the end of this sequence, at around 40,000 years ago, we
see a change in stone technology from a predominantly flake to a
blade production method, which denotes the Middle/Upper
Palaeolithic transition — although in Africa this is referred to by
archaeologists as the change from the Middle to Later Stone Age.
Prior to this event, the stone tools in almost the whole of this
sequence are very similar to those made by Early Humans else-
where in the African continent during Act 3, even though those
after 100,000 years ago appear to have been made by Early
Modern Humans, the first H. sapiens sapiens.

However, the levels likely to correlate with the first appearance
of Early Modern Humans are notable for a significant increase in
the quantity of red ochre.” Some of these pieces seem to have been
used as crayons. The pieces of red ochre remain quite rare, less
than 0.6 per cent of the artifacts from any one layer, but are never-
theless at much higher frequencies than in sites associated with
Early Humans. Indeed there are no pieces of red ochre known

e o
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prior to 250,000 years ago, and only a dozen pieces before
100,000 years ago. Red ochre is also found at other sites in south-
ern Africa after this date, and there have even been claims that it
was mined at Lion Cavern in Swaziland. It remains unclear what
the Early Modern Humans were doing with the ochre. As the
anthropologists Chris Knight and Camilla Powers have argued,
body painting is the most likely explanation, since there are no
objects of art known in South Africa prior to 30,000 years ago,
nor are there any beads or pendants.”

A few other traces can be found of new types of behaviour by
the Early Modern Humans in southern Africa. In Border Cave
there appears to have been a burial of an infant within a grave
dating to between 70,000 and 80,000 years ago. This is the only
burial known from the Middle Stone Age of the region and it is
notable for not only being that of an Early Modern Human, but
for also containing a perforated Conus shell that had originated
more than 80 kilometres away.”® Another innovation — alongside
the more widespread stone flake technology — was the introduc-
tion of small blades, made from higher-quality stone and chipped
into forms which would not be out of place in the Upper
Palaeolithic of Europe. These blades look as if they were designed
for multi-component tools.” A final type of novel behaviour is the
working of bone. The most dramatic evidence comes from the sites
at Katanda in Zaire, where bone harpoons with multiple barbs
have been found. These are as complex as any bone artifact from
the Upper Palaeolithic of Europe. They were made by grinding and
are at least 90,000 years old — making them 60,000 years earlier
than any other known examples. They are associated with typical
Middle Stone Age stone artifacts.”

If we are indeed dealing with a single type of human in south-
ern Africa after 100,000 years ago, then the mentality of the Early
Modern Humans appears to drift in and out of cognitive fluidity.
It is as if the benefits of partial cognitive fluidity were not
sufficient for this mental transformation to have been ‘fixed’
within the population. The minds of these Early Modern Humans
seem like those of the Early Modern Humans of the Near East in
showing some degree of cognitive fluidity, but one that did not
match what arose after the start of the Upper Palaeolithic.
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Nevertheless, this partial cognitive fluidity was to prove
absolutely critical in giving Early Modern Humans the competi-
tive edge as they spread from Africa and the Near East through-
out the world between 100,000 and 30,000 years ago. The Early
Modern Humans of the Near East are likely to be representatives
of — or at least closely related to — the source population of H.
sapiens sapiens that left Africa, spread into Asia and Europe and
replaced all existing Early Humans.”

The strongest evidence for this replacement scenario is the
limited amount of genetic diversity among living humans today.
Although there is considerable controversy as to how modern
genetic variability should be interpreted, there is strong evidence
that there has been a recent and severe ‘bottleneck’ in human evolu-
tion. In general, living Africans have a higher degree of genetic vari-
ability than people elsewhere in the world, suggesting that as the
first H. sapiens sapiens left Africa there was a considerable loss of
genetic variation. This implies that for a short period of time there
was a very small breeding population. One recent estimate has
suggested no more than six breeding individuals for 70 years, which
would reflect an actual population size of around 50 individuals, or
500 individuals if this bottleneck lasted for 200 years.”

If the Early Modern Humans of the Near East are indeed part of
this source population, or closely related to them, then as they
spread throughout the world, they took with them their partially
cognitively fluid minds. This feature of their mentality was presum-
ably encoded within their genes. It was their integration of natural
history and social intelligence which enabled them to compete
successfully with resident Early Human populations, pushing the
latter into extinction — although the possibility of some hybridiza-
tion remains. And consequently we find H. sapiens sapiens in China
at 67,000 years ago, represented by the fossil skull from Livjang.”

At slightly different times in different parts of the world the
final step to a cognitively fluid mind was taken. This was the
integration of technical intelligence with the already combined
social and natural history intelligences. That all H. sapiens sapi-
ens populations dispersed throughout the world took this final
step — a case of parallel evolution — was perhaps inevitable. There
was an evolutionary momentum to cognitive fluidity; once the
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process had begun it could not be halted. It appears that as soon
as a set of adaptive pressures arose in each area, technical intelli-
gence became part of the cognitively fluid mind, the final step on
the path to modernity.

In this chapter I have argued that the events of Act 4 can be
explained by the emergence of cognitive fluidity in the human
mind. This process began with the very first appearance of H. sapi-
ens sapiens and its culmination caused the cultural explosion that
archaeologists call the Middle/Upper Palaeolithic transition. But,
as in so much of science, answering one question merely raises
another. How did it happen? How did the thoughts and knowledge
escape from their respective chapels of the Early Human mind?

10 So how did it happen?

In an earlier chapter I suggested that we should view the past as
if it were a drama. The interest in such a play is not so much
the action, but what is going on in the minds of the actors when
various events occur and actions are undertaken. I have concluded
that the diverse range of new behaviours that appear in Act 4 of
the play derive from a fundamental change in mental architecture.
Thoughts and knowledge which had been previously trapped
within chapels of specialized intelligence could now flow freely
around the cathedral of the mind - or at least a part of it - harmo-
nizing with each other to create new types of thoughts as part of
an almost limitless imagination: a cognitively fluid mentality.

Explaining the rise of the flexible mind
My argument remains incomplete, because I have yet to explain
how the new cognitive fluidity arose. I believe the explanation
relates to changes in the nature of language and consciousness
within the mind. Let me start my explanation with a simple proposi-
tion: once Early Humans started talking, they just couldn’t stop.
To understand how this led to cognitive fluidity we must first
recall that in previous chapters I have followed the proposals of
Robin Dunbar that the language of Early Humans was a ‘social
language’ - they used language as a means to send and receive
social information. This contrasts with our language today which
is a general-purpose language, playing a critical role in the trans-
mission of information about the non-social world, although a
social bias remains. Now although the language of Early Humans
can be characterized as a social language — and for the Early
Humans after 250,000 years ago, as a language with an extensive
lexicon and grammatical complexity — 1 believe there would
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nevertheless have been ‘snippets’ of language about the non-social
world, such as about animal behaviour and toolmaking.

These would have arisen from two sources. The first is general
intelligence. As I argued in Chapter 7, general intelligence was
extremely important in the Early Human mind as it conditioned
behaviour at the domain interfaces, such as the use of tools for hunt-
ing and use of food for establishing social relationships. As a result,
behaviour at these domain interfaces remained extremely simple,
because general intelligence could not access the cognitive processes
located within each of the specialized intelligences. General intelli-
gence is also likely to have enabled Early Humans to associate par-
ticular vocalizations with non-social entities and consequently
produced ‘snippets of conversation’ about the non-social world -
which would have been few in number and lacking in grammatical
complexity. Indeed these snippets are likely to have been similar in
complexity to the use of symbols by chimpanzees when trained in
laboratories which, as I argued in Chapter 35, arises simply from
possessing a general intelligence, rather than any linguistic capacity.
The non-social ‘language’ of Early Humans may thus have
amounted to a small range of ‘words’, used predominantly as
demands, and with no more than two or three being strung together
in a single utterance. They would have contrasted with the grammati-
cally complex and diverse flow of utterances relating to the social
world produced by Early Humans arising from their specialized
social and linguistic intelligences. Yet the non-social vocalizations
may have been embedded within this social language.

A second way for snippets of non-social conversation to arise
may have been that the specialized intelligences were never totally
isolated from each other, although the degree of isolation was
sufficient to prevent them working together. I gave an example of
this in Chapter 8 when I suggested that although Neanderthals
may have lacked reflexive consciousness about their toolmaking
and foraging activities, they may have had a fleeting, ephemeral,
rolling consciousness about these — a ‘snippet of consciousness’,
insufficient to have provided any introspection about their
thoughts and knowledge in these domains. I explained why this
may have been the case by using my analogy of the mind as a
cathedral. The ‘sounds’ of reflexive consciousness at work may
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have seeped through the chapel walls of social intelligence, and
then seeped into the chapels of technical and natural history intel-
ligence, arriving in a heavily muffled or watered down form. I gave
another example in Chapter 7 when [ noted that in those very rare
instances when Early Humans did work bone, they chipped it as
if it were stone. This implies that if technical intelligence was
indeed being used, it was not working effectively, since chipping
is an inappropriate method for working bone. So we may also
imagine that seeping in through the walls of social and linguistic
intelligence were the muffled thoughts and knowledge coming
from the chapels of technical and natural history intelligence.
Consequently these were also available for use by linguistic intel-
ligence when generating utterances.

What would have happened to these snippets of language
about the non-social world? They must have entered the minds of
other individuals as part of the flow of social language and have
been decoded by linguistic intelligence and interpreted by social
intelligence. In other words, the chapel of social intelligence began
to be invaded by non-social information. Those individuals who
could exploit these invasions to increase their own knowledge
about the non-social world would have been at a selective advan-
tage. They would have been able to make more informed decisions
about hunting and toolmaking, enabling them to compete more
successfully for mates and provide better care for offspring.

Further selective advantage would have been attained by those
individuals who could add more non-social linguistic snippets into
conversation, such as by introducing questions about animal
behaviour or toolmaking methods. Perhaps these were individuals
who, due to random changes made in the architectural plans they
inherited, had particularly permeable walls between their special-
ized intelligences. These talkative individuals were gaining their
selective advantage by exploiting the non-social knowledge of
other individuals by using language, as opposed to relying
on behavioural observations alone. As a consequence, social
language would very rapidly (in evolutionary time) have moved to
a general-purpose language; my guess would be in the time period
between 150,000 and 50,000 years ago. Natural selection, the
most important architect of the mind, simply would not have
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allowed this opportunity to improve the exchange of non-social
information, and hence increase reproductive success, to pass by.'

There is evidence of this switch from a social to a general-
purpose language surviving in our conversation today. As Robin
Dunbar described, we still predominantly talk about social issues
- we have a love of gossip. Moreover, when we talk about physi-
cal objects we often appear to ascribe to them an intrinsic

tendency towards motion and imply that they possess ‘minds’ as 3

if they are living, social beings. This has been explained by the ;’

linguist Leonard Talmy.? He argues that sentences such as ‘the &

book toppled off the shelf’ and ‘the ball sailed through the & 5
window’ imply that these objects move under their own power, b o %,
since they are equivalent in their structure to sentences such as ‘a © ,TEW ﬁe“
man entered the room’. More generally, utterances appear to use sot‘?:lgiﬁeﬁi;::c s 3
the same range of concepts and structures whether they are refer- = §
ring to mental states, social beings or inert objects — which N
. . R . . . ‘invading’ S
linguists refer to as the ‘thematic relations hypothesis’.} They non-social &
assume that the original use of language was for the last of these, knowledge Ky

and those concepts became transferred into utterances about the
social/mental world by ‘metaphorical extension’. Yet it makes
more sense to see it the other way round: the structure of language
arose when talking about the social world and was metaphorically
extended for talking about physical objects.

g/
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The superchapel of the mind ” ? D45, o
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Returning to our evolutionary scenario of a switch from social to SN ' X

general-purpose language, we must ask what happened to the
chapel of social intelligence as it began to be invaded by non-social
ideas and information? The cognitive scientist Dan Sperber has pro-
vided the answer: it became a type of superchapel in the cathedral

of the mind. As we saw in Chapter 3, he described this superchapel 3

as the ‘module of metarepresentation’ (MMR). He suggested that A y 3

the MMR is an expanded version of the theory-of-mind module, Y
although my position conceives of it as an expanded - perhaps even Ny
exploded — version of a more general domain of social intelligence. ™

Sperber states: ‘As a result of the development of communication,
and particularly of linguistic communication, the actual domain of
the metarepresentational module is teeming with representations 27 The role of language in creating cognitive fluidity.
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made manifest by communicative behaviours.... An organism
endowed with ... a metarepresentational module ... may form
representations of concepts and beliefs pertaining to all conceptual
domains, of a kind that the modules in those domains might be
unable to form on their own.” (see Figure 27)

The critically important point that Sperber is trying to express
is that knowledge about the world comes to be represented in two
different locations within the mind — within the specialized cogni-
tive domain where it ‘belongs’, and within what had been the
domain of social intelligence but which now contains knowledge
about both the social and the non-social world. Indeed, the multi-
ple representations of knowledge within the mind is a critical
feature of Annette Karmiloff-Smith’s idea for how cognitive fluid-
ity arises during development.

This idea helps us understand what often appear to us to be
contradictory views held by living hunter-gatherers, and indeed
any Modern Human, about their world. Recall, for instance, the
attitude to the polar bear held by the Inuit that I described in
Chapter 3. This animal is thought of as a fellow kinsman, but it is
also killed and eaten with delight. This combination of a deep
respect for the animals they hunt, often expressed in terms of
social relationships, and the lack of any qualms about actually
killing them appears to be universal among hunter-gatherers. Such
a combination of attitudes appears contradictory to us, until we
appreciate that knowledge about these animals may be contained
in two different cognitive domains — one where it relates to natural
history and the problems of securing food, and one where it is
mixed up with social intelligence. Another example is the attitude
of the Australian Aborigines to their landscapes. To exploit these
they rely upon a profound understanding of ecology. They are
expert natural historians with detailed knowledge about the cycles
of life and death. Yet they also understand their landscape as
continuously created by Ancestral Beings, who have no respect for
any laws of ecology. There is no contradiction or confusion in the
Aboriginal mind: they simply have two mental representations of
their environment, located in different cognitive domains.

Sperber suggested that the invasion of social intelligence by
non-social information would trigger a ‘cultural explosion’.’ We
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do, of course, see precisely that cultural explosion at the start of
the Upper Palaeolithic, and indeed see a rumbling anticipation of
it after the first Modern Humans enter the play of our past
100,000 years ago. And as part of that cultural explosion we see
the appearance of concepts and beliefs which no single domain
could create by itself, concepts such as art and religion.

A new role for consciousness
A critical feature of the change to a cognitively fluid mind was a
change in the nature of consciousness. Throughout this book I have
followed Nicholas Humphreys arguments that (reflexive)
consciousness evolved as a critical feature of social intelligence: it
enabled our ancestors to predict the behaviour of other individuals.
But just like any other micro-domain of social intelligence,
consciousness was not accessible to thought in other cognitive
domains — there is no reason to expect Early Humans to have had
an awareness about their own knowledge and thought processes
concerning the non-social world (other than the ephemeral rolling
consciousness I described in Chapter 8). But if, via the mechanism of
language, social intelligence starts being invaded by non-social
information, the non-social world becomes available for reflexive
consciousness to explore. This is, in essence, the argument that Paul
Rozin made in 1976 regarding the evolution of advanced intelli-
gence. The critical feature of his notion of accessibility was the
‘bringing to consciousness’ of the knowledge which was already in
the human mind but located within the ‘cognitive unconsciousness’.®
Quite how much knowledge was brought to a level of conscious
awareness is unclear. As I discussed in Chapter 8, a large pro-
portion of our mental activity is likely to remain closed to us in
our unconscious mind. Craftspeople, for instance, often appear
unaware of the technical knowledge and skills they are using.
When asked how they undertake tasks such as throwing a pot, they
often have difficulty explaining what they do unless they can
provide a demonstration. Actions do indeed speak louder than
words when technical knowledge is trapped within a specialized
cognitive domain. This emphasizes the importance of verbal teach-
ing of technical skills, which only began at the start of the Upper
Palaeolithic as is implied by the spatial proximity of knapping
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Palaeolithic as is implied by the spatial proximity of knapping
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debris produced by skilled and unskilled knappers at sites such as
Etiolles in France and Trollesgave in Denmark.” When knowledge
is acquired by verbal instruction it is by definition passed into what
had once been the chapels of social and linguistic intelligences,
where it becomes available for reflexive consciousness.®

The new role for consciousness in the human mind is likely to
have been the one identified by the psychologist Daniel Schacter. In
an article written in 1989 he argued that, in addition to creating the
subjective feelings of ‘knowing’, ‘remembering’ and ‘perceiving’,
consciousness should be viewed as ‘a global database that integrates
the output of modular processes.” He goes on to argue that such an
‘integrative mechanism is crucial in any modular system in which
processing and representations of different types of information are
handled in parallel by separate modules.” In the Early Human
mind, general intelligence was the only device available to play this
integrating role, and it hardly played it at all. But because language
acted as the vehicle for delivering non-social thoughts and knowl-
edge into the chapel of social intelligence, consciousness could start
to play this new integrating role within the cathedral of the mind.

We have seen the consequence of integrating knowledge from
separate domains in the previous chapter — a vast increase in
human creativity. A final argument that consciousness is playing a
fundamental role in achieving this integration and resulting
creativity comes from the philosopher John Searle. In his 1992
book The Rediscovery of the Mind, he considered those sufferers
of petit mal seizures that I referred to in Chapter 8. Recall that
during their seizures they were able to continue with their goal-
directed behaviour but without any consciousness. Referring to the
change in the manner in which they undertook their activities, such
as piano playing, Searle writes: ‘the patients were performing types
of actions that were habitual, routine and memorized ... normal
human conscious behaviour has a degree of flexibility and creativ-
ity that is absent from ... [these] ... cases of unconscious drivers
and unconscious pianists.... One of the evolutionary advantages
conferred on us by consciousness is the much greater flexibility,
sensitivity and creativity we derive from being conscious.’*

Early Humans did not lack consciousness altogether; it was
simply restricted within their domain of social intelligence. And
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consequently their social interactions showed considerable flexi-
bility, sensitivity and creativity. But this was markedly absent from
their non-social activity — as anyone who has had the task of
describing handaxe after handaxe after handaxe will know. But as
soon as language started acting as the vehicle for delivering non-
social information and ideas into the domain of social intelligence,
reflexive consciousness could also get to grips with the non-social
world. Individuals could now become introspective about their
non-social thought processes and knowledge. As a result, the
whole of human behaviour was pervaded with the flexibility and
creativity that is characteristic of Modern Humans.

Nursing females, cognitive fluidity and

extended childhood

The scenario I have offered for the evolution of cognitive fluidity
suggests that by 150,000 years ago the Swiss-army-knife mental-
ity was beginning to break down. Those individuals who were able
to exploit snippets of non-social conversation were at a selective
advantage as they could integrate knowledge which had been
‘trapped’ within specialized intelligences. We can, I think, identify
one particular class of individual within these societies who would
have been under particular selective pressure to achieve cognitive
fluidity: sexually mature females.

Females at any time during human evolution were only able to
give birth to relatively small-brained infants. This is due to the
anatomy of the pelvis which needs to be narrow to allow efficient
walking on two legs." Consequently the offspring of Modern
Humans have a brain size no larger than that of a newborn chim-
panzee — about 350 cc. Yet unlike the chimpanzee, in the immedi-
ate period after birth the human brain continues to grow at the
same rate as that of a foetus. By the age of four a human brain has
tripled in size, and when maturity is reached it is around 1400 cc,
four times the size at birth. In contrast the chimpanzee brain has
only a small postnatal increase in size to around 450 cc.'? During
the period of brain growth after birth, human infants have a very
high degree of dependency on adults. There are substantial
demands on the mothers to supply the energy to fuel the growth
of the infant brain, and indeed anatomy in general. These demands
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would have become particularly strong during the second period
of rapid brain expansion that began after 500,000 years ago.

The social anthropologist Chris Knight and his colleagues have
argued that the Early Modern Human females solved the problem
of how to ‘fuel’ the production of increasingly large-brained
infants by extracting ‘unprecedented levels of male energetic
investment’.” They suggest that co-ordinated behaviour by females
forced males to provide them with high-quality food from hunt-
ing. An important element of the female action was a ‘sex strike’
and the use of red ochre as ‘sham menstruation’. They describe
this as the first use of symbolism and find evidence for it in the
increase of red ochre after 100,000 years ago associated with the
Early Modern Humans of southern Africa.

While I am sceptical about their ideas of co-ordinated female
action, they have identified a social context in which food becomes
critical in negotiating social relationships between the sexes. In
this context ‘snippets’ of language about food and hunting may
have been especially valuable in the social language between
males and females. Females, in particular, may have needed to
exploit this information when developing their social relationships
with males. This may indeed explain why the first step towards
cognitive fluidity, as seen in the behaviour of the Early Modern
Humans of the Near East, was an integration of social and natural
history intelligence.

The increase in the time between birth and maturity that arose
as brain size enlarged during the course of human evolution' has
another consequence for the switch from a Swiss-army-knife to a
cognitively fluid mentality. This is simply that it provides the time
for connections between specialized intelligences to be formed
within the mind. As I described in Chapter 3, the developmental
psychologist Annette Karmiloff-Smith has argued that the mind of
a modern child passes through a phase during which cognition is
essentially domain-specific, after which knowledge becomes
applicable beyond the special-purpose goals for which it is
normally used. In Chapter 7 I argued that the cognitive develop-
ment for young Early Humans effectively ceased after the special-
ized domains of thought had arisen and before any connections
had been built. Consequently, with regard to development, the
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source of cognitive fluidity must lie in a further extension of the
period of cognitive development.

There is indeed evidence in the fossil record that child develop-
ment of Modern Humans is considerably longer than that of Early
Humans. This comes in the form of the skeletal remains of the few
Neanderthal children that exist. These show that Neanderthal
children grew up rather quickly, developing robust limbs and a
large brain at an early age compared with Modern Humans. A
particularly important specimen comes from the site of Devil’s
Tower on Gibraltar and dates to around 50,000 years ago. This
consisted of no more than five fragments, but reconstructions have
shown it to be of a three- or four-year-old child. The teeth of this
child demonstrate that dental eruption occurred earlier than in
Modern Humans. Of more interest, however, is that at this young
age the brain size of this Neanderthal, at 1400 cc, was approach-
ing that of a mature adult. Such a rapid rate of brain expansion
appears to be a general feature of Neanderthal children, being
found in several other specimens.’® The most recently discovered
and best-preserved Neanderthal child is a two-year-old from
Dederiyeh Cave in Syria. This appears to have possessed a brain
size equivalent to that of a six-year-old Modern Human.'

In essence, there was no time for cognitive fluidity to arise
before the development of the Neanderthal mind — and I assume
the Early Human mind in general — had ceased. Unfortunately we
lack any child skulls of the 100,000-year-old Early Modern
Humans from the Near East, or those of the first Upper
Palaeolithic hunter-gatherers. But my guess would be for a grad-
ual extension of the period of development between 100,000 and
50,000 years ago.

The rise of the modern mind: an overview

Let me conclude this chapter by summarizing my explanation
for the evolution of cognitive fluidity. The seeds were sown with
the increase of brain size that began 500,000 years ago. This was
related to the evolution of a grammatically complex social
language. The utterances of this language, however, carried
snippets of non-social information as well. Those individuals
who were able to exploit such non-social information gained a
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reproductive advantage. In particular, females who were nursing
infants for prolonged periods — and therefore unable to feed them-
selves adequately — would have come under selective pressure to
adapt in this way, because their patterns of social interaction with
males had become bound up with a need for food. As social
language switched to a general-purpose language, individuals
acquired an increasing awareness about their own knowledge
of the non-social world. Consciousness adopted the role of an
integrating mechanism for knowledge that had previously
been ‘trapped’ in separate specialized intelligences.

The first step towards cognitive fluidity appears to have been
an integration between social and natural history intelligence that
is apparent from the Early Modern Humans of the Near East,
100,000 years ago. This is before Modern Humans dispersed into
Asia and Europe, where they either replaced or interbred with
existing Early Human populations. The final step to a full cogni-
tive fluidity occurred at slightly different times in different popula-
tions between 60,000 and 30,000 years ago. This involved an
integration of technical intelligence, and led to the changes in
behaviour that we refer to as the Middle/Upper Palaeolithic transi-
tion. In other words, it created a cultural explosion: the appear-
ance of the modern mind.

11 The evolution of the mind

he critical step in the evolution of the modern mind was the

switch from a mind designed like a Swiss army knife to one
with cognitive fluidity, from a specialized to a generalized type of men-
tality. This enabled people to design complex tools, to create art
and believe in religious ideologies. Moreover, as I argue in the Boxes
on pp. 224-5 and 226, the potential for other types of thought that
are critical to the modern world can be laid at the door of cognitive
fluidity. So too can the rise of agriculture, as I will explain in the
Epilogue to this book — for agriculture and its consequences do
indeed constitute the cultural epilogue to the evolution of the mind.

The switch from a specialized to a generalized type of mental-
ity between 100,000 and 30,000 years ago was a remarkable
‘about turn’ for evolution to have taken. The previous 6 million
years of evolution had seen an ever-increasing specialization of the
mind. Natural history, technical and then linguistic intelligence
had been added to the social intelligence that was already present
in the mind of the common ancestor to living apes and humans.
But what is even more remarkable is that this recent switch from
specialized to generalized ways of thinking was not the only ‘about
turn’ that occurred during the evolution of the modern mind. If we
chart the evolution of the mind not just over the mere 6 million
years of this prehistory, but over the 65 million years of primate
evolution, we can see that there has been an oscillation between
specialized and generalized ways of thinking,

In this final chapter I want to put the modern mind in its truly
long-term context by charting and explaining this long-term
oscillation in the nature of the mind. Only by doing so can we
appreciate how we are products of a long, slow gradual process
of evolution and how we differ so much from our closest living
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Racist attitudes as a product of cognitive fluidity

In Chapter 9 | argued that cognitive fluidity
led to anthropomorphic and totemic thinking,
since the accessibility between the domains
of natural history and social intelligence
meant that people could be thought of as
animals, and animals cou!d be thought of
as people. The consequences of an integra-
tion of technical and social intelligence are
more serious. Technical intelligence had
been devoted to thought about physical
objects, which have no emotions or rights
because they have no minds. Physical
objects can be manipulated at will for
whatever purpose one desires. Cognitive
fluidity creates the possibility that people
will be thought of in the same manner.

We are all aware of such racist attitudes
in the modern world, typified in the treat-
ment of racial minorities. The roots of
denying people their humanity would
appear to stretch back to the dawn of the
Upper Palaeotithic. Perhaps this is indeed
what we see with the burial of part of a
polished human femur with one of the
children at Sungir 28,000 years ago and
the defleshing of human corpses at Gough's
Cave in Somerset, England, 12,500 years
ago, which were discarded in the same
manner as animal carcasses. Early Humans,
with their Swiss-army-knife-like mentality,
could not think of other humans as either

animals or artifacts. Their societies would
not have suffered from racist attitudes.
For Neanderthals, people were people, were
peopte. Of course those early societies could
not have been peaceful Gardens of Eden
with no conflict between individuals and
groups. The idea that our ancestors may
have lived in an idyllic state of cooperation
and harmony was shown to be nonsense
as soon as Jane Goodall, in her 1930 book
Through o Window about the chimpanzees
of Gombe, described how she saw blood-
thirsty brutal murder and cannibalism of
one chimpanzee by another. There can be
little doubt that Early Humans engaged
in similar conflicts as they attempted to
secure and maintain power within their
groups, and access to resources. But what
Early Humans may have lacked were beliefs
that other individuals or groups had
different types of mind from their own -
the idea that other people are 'less than
human’ which lies at the heart of racism.
The social anthropologists Scott Atran
and Pascal Boyer have both independently
suggested that the idea that there are
different human races comes from a
transfer into the social sphere of the
concept of ‘essences’ for living things that,
as we saw in Chapter 3, is a critical part of
intuitive biology. This transfer appears to

happen spontaneously in the minds of
young children. As another social anthro-
pologist, Ruth Benedict, made clear in her
classic 1942 study entitled Race and Racism,
believing that differences exist between
human groups is very different from
believing that some groups are inherently
inferior to others. For this view, which we
can call racism, we seem to be looking

at the transfer into the social sphere of
concepts about manipulating objects, which
indeed do not mind how they are treated

The Medern Human Mind

Thinking about
objectstobe
manipulated

Technical intelligence

Thinking about people
asobjects tobe
manipulated

because they have no minds at all. My
argument here is that the cognitive fluidity
of the Modern Human mind provides a
potential not only to believe that different
races of humans exist, but that some of
these may be inferior to others due to

the mixing up of thoughts about humans,
animals and objects. There is no compulsion
to do this, simply the potential for it to
happen. And unfortunately that potential
has been repeatedly realized throughout
the course of human history.

Thinking about

Social intelligence

relative, the chimpanzee. And in doing so I want firmly to embed
the evolution of the mind into that of the brain, and indeed the
body in general. I must begin by introducing some rather shadowy
new actors who now appear in a long prologue to the play that is
our past (see Figure 28).!

Sixty-five million years of the mind

We must start 65 million years ago with a creature known as
Purgatorius, represented by sparse cranial and dental fragments
coming from eastern Montana, USA. This animal was a member

of a group known as the plesiadapiforms. Purgatorius appears to
have been a mouse-sized creature which lived on insects. The best
preserved of its group was known as Plesiadapis: about the size of
a squirrel, it fed on leaves and fruit {see Figure 29).

It is unclear whether or not the plesiadapiforms should be clas-
sified as primates. They lack characteristic primate features in
certain regions of their skulls and in their mode of locomotion, as
far as these can be reconstructed from fragmentary fossil remains.
It is in fact possible that rather than being primates, the plesi-
adapiforms shared a common ancestor with the earliest true
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Here is a joke:
A kangaroo walked into a bar and asked for a scotch and soda.
The barman looked at him a bit curiously and then fixed the drink.
That wilt be two pounds fifty’ said the barman. The kangaroo
pulied out a purse from his pouch, took out the money and paid. o __
The barman went about his business for a while, glancing from
time to time at the kangaroo, who stood sipping his drink. After
about five minutes the barman went over to the kangaroo and
said, You know, we don’t get many kangaroos in here.' The

Sivapithecus

incongruity’ due to the way the barman
framed his remark. This implied that there
were scotch-drinking, English-speaking
kangaroos around, but that they simply
were not visiting his particular bar.

The Modern Human Mind

The Early Human Mind

Thinking about
animals

Natural history intelligence

Animals making
social transactions

in one cognitive domain and that about
kangaroos in another. And consequently
their Swiss-army-knife mentality may have
denied them what seems to be an essential
element of a sense of humour.

Thinking about
social transactions

Sodial intelligence

kangaroo replied, ‘At two pounds fifty a drink, it's no wonder.’ ' KNS RSO SNIGRPIN SRS v J R R
Proconsul
1

o . - . . . . : 30
This joke was quoted by Etliot Oring in Itis readily evident that the potentiatto | . e ool et e e
his 1992 book Jokes and their Relations entertain ideas that bring together efements
to illustrate what he believes to be a from normally incongruous domains arises Aegyptopithecus
fundamental feature of successful humour: only with a cognitively fluid mind. Had
‘appropriate incongruities’. in this joke there Neanderthals known about kangaroos, scotch 140 N e N LN e ]
are lots of incongruities: kangaroos walking and bars, they could not have thought of
into bars, speaking English and drinking the incongruous situation of kangaroos
scotch. But the response of the kangaroo buying a drink because their knowledge
to the barman’s remarkis an ‘appropriate about social transactions would have been 50

60 Million Years Ago

28 A simplified chart of human evolution.

29 Plesiadapis.
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primates which appeared after 55 million years ago. In view of this
uncertain evolutionary status, plesiadapiforms are best described
as ‘archaic primates’.

Our concern is with the type of mind that should be attributed
to these creatures. It would seem appropriate to characterize their
pattern of behaviour as more directly under the control of genetic
mechanisms than of learning. A strict division between these -
between ‘nature’ and ‘nurture’ — has long been rejected by scien-
tists. Any behaviour must be partly influenced by the genetic
make-up of the animal and partly by the environment of develop-
ment. Nevertheless, the relative weighting of these varies markedly
between species, and indeed between different aspects of behav-
iour within a single species.

It is useful here briefly to consider some findings from labora-
tory studies on the learning capacities of different types of animals.
These studies require animals to solve problems, such as about
getting food by pressing the correct levers, and have shown that
primates as a whole have a greater capacity for learning than other
animals, such as rats, cats and pigeons. By ‘learning’, I am refer-
ring here to what I have called throughout this book ‘general intel-
ligence’ - a suite of general-purpose learning rules, such as those
for learning associations between events. Only primates appear
able to identify general rules that apply in a set of experiments, and
to use the general rule when faced with a new problem to solve.
While rats and cats can solve simple problems, they do not show
any improvement over a series of learning tasks.?

Returning to the plesiadapiforms, and remembering that they
may not be primates at all, it would seem likely that they would
fall in with the rats and the cats on such tasks, rather than with
the primates. In other words, we should attribute them with a
minimal general intelligence, if one at all. The lives of the plesi-
adapiforms were probably dominated by relatively innately speci-
fied behaviour patterns, that arose as a response to specific stimuli
and which were hardly modified at all by experience. We could
indeed think of the plesiadapiform mind/brain as being consti-
tuted by a series of modules, encoding highly specialized knowl-
edge about patterns of behaviour. To put it in other words, they
possessed a type of Swiss-army-knife mentality.
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30 Notharctus.

The plesiadapiforms declined in abundance around 50 million
years ago. This coincided with a proliferation of rodents, which
probably out-competed the plesiadapiforms for leaves and fruit.
However, by around 56 million years ago two new primate groups
had appeared, referred to as the omomyids and the adapids. These
are the first ‘modern primates’ and looked similar to the lemurs,
lorises and the tarsier of today. These first modern primates were
agile tree dwellers, specialized for eating fruit and leaves. The best
preserved is Notharctus, whose fossil remains come from North
America (see Figure 30).

The most notable feature of these early primates is that they
were the first to possess a relatively large brain. By this I mean that
they had a brain size larger than what one would expect on the
basis of their body size alone when compared with other mammals
of their time period.’ In general, larger animals need larger brains,
simply because they have more muscles to move and co-ordinate.
Primates as a group, however, have brains larger than would be
predicted by their body size alone. The evolution of this particu-
larly large brain size is described as the process of encephalization
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— and we can see that it began with these early primates of 56
million years ago.

I referred to this group at the end of Chapter § when we were
considering the evolution of social intelligence. As I noted, if their
minds were similar to those of lemurs today, it is unlikely that they
possessed a specialized social intelligence. It is probable, however,
that they possessed a ‘general intelligence’, supplementing the
modules for relatively innately specified behaviour patterns. The
biological anthropologist Katherine Milton has argued that the
selective pressure for this general intelligence was the spatial and
temporal ‘patchiness’ of the arboreal plant resources they were
exploiting. Simple learning rules allowed primates to lower the
food acquisition costs and improve foraging returns.* Yet general
intelligence may also have had benefits in other domains of behav-
iour, such as by facilitating the recognition of kin.

It is at this date, therefore, of about 56 million years ago, that
we have the first ‘about turn’ in the evolution of the mind. We can
see a switch from a specialized type of mentality possessed by
archaic primates, with behavioural responses to stimuli largely
hard-wired into the brain, to a generalized type of mentality in
which cognitive mechanisms allow learning from experience.
Evolution appears to have exhausted the possibilities for increas-
ing hard-wired behavioural routines: an alternative evolutionary
path was begun of generalized intelligence.

General intelligence required a larger brain to allow the
information processing required to make simple cost/benefit
calculations when choosing between behavioural strategies, and
to enable knowledge to be acquired by associative learning. For a
larger brain to have evolved, these early modern primates would
have needed to exploit high-quality plant foods such as new
leaves, ripe fruits and flowers - as is confirmed by their dental
features. Such dietary preferences were essential in order to permit
a reduction in gut size and consequently the release of sufficient
metabolic energy to fuel the enlarged brain while maintaining a
constant metabolic rate.’

The next important group of primates come from Africa,
notably the sedimentary deposits of the Fayum depression in
Egypt. The most important of these is Aegyptopithecus, which
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lived around 35 million years ago. This was a fruit-eating primate,
living in the tall trees of monsoonal rainforests. Its body appears
to have been adapted for both climbing and leaping. Like all the
previous primates, it was a quadruped committed to moving on
all four limbs. The most important primate fossils from the period
23-15 million years ago are likely to represent several species, but
are referred to as Proconsul. These fossils are found in Kenya and
Uganda, and show both monkey-like and ape-like features (sce
Figure 31).

The mind of Aegyptopithecus probably differed from th=:
Notharctus and the other early modern primates in two major
respects. First, the domain of general intelligence became more
powerful — giving greater information-processing power. The
second change is of more significance: the evolution of a special-
ized domain of social intelligence.

If we follow the scenario put forward by Dick Byrne and
Andrew Whiten, by 35 million years ago there was a form of social
intelligence which resulted in significantly more complex behav-
iour in the social domain than in the interaction with the non-
social world - as I discussed in Chapter §. This domain of social
intelligence evolved thanks to the reproductive advantage it gave
individuals in terms of being able to predict and manipulate the
behaviour of other members of the group. As argued by Leda

31 Proconsul.
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Cosmides and John Tooby, those individuals with a suite of
specialized mental modules for social intelligence are likely to have
had more success at solving the problems of the social world. In
other words, by 35 million years ago evolution seems to have
exhausted the possibilities of improving reproductive success by
enhancing general intelligence alone: an evolutionary turn around
was made which began an ever-increasing specialization of mental
faculties that continued until almost the present day.

It is during this period that Andrew Whiten’s characterization
of brain evolution as deriving from a ‘spiralling pressure as clever
individuals relentlessly selected for yet more cleverness in their
companions’ is appropriate.® As Nicholas Humphrey has
described, when intellectual prowess is correlated with social
success, and if social success means high biological fitness, then
any heritable trait which increases the ability of an individual to
outwit his fellows will soon spread through the gene pool.”

This ‘spiralling pressure’ probably continued in the period
between 15 and 4.5 million years ago, during which the fossil
record is particularly sparse.® It was in this time period, at around
6 million years ago, that the common ancestor of modern apes and
humans lived, and it was with this missing actor that I began the
play of our past. Byrne and Whiten suggest that by the time of the
common ancestor, social intelligence had become sufficiently elab-
orated to involve abilities at attributing intentions to other indi-
viduals and to imagining other possible social worlds.

When the fossil record improves after 4.5 million years ago, the
australopithecines are established in East Africa and possibly else-
where in that continent. As we saw in Chapter 2, the best pre-
served of these, A. afarensis, displays adaptations for a joint
arboreal and terrestrial lifestyle. As can be seen in Figure 1, the
fossils between 3.5 and 2.5 million years ago suggest that this was
a period of stability with regard to brain size. Why should the
‘spiralling pressure’ for ever greater social intelligence, and conse-
quently brain expansion, have come to an end — or at least a
hiatus? The probable answer is that evolution now confronted
two severe constraints: bigger brains need more fuel, and bigger
brains need to be kept cool. With regard to fuel, brains are very
greedy, requiring over 22 times more energy than muscle tissue
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while at rest. With regard to temperature, an increase of only 2°C
(3.6°F) can lead to impaired functioning of the brain.’

The australopithecines are likely to have been mainly vegetar-
ian and lived in the equatorial, wooded savannahs. This lifestyle
constrained the amount of energy that could be supplied to the
brain, and exposed them to constant risk of overheating. Brain
expansion could therefore not have occurred, even if the selective
pressures for it had been present.

Had it not been for a remarkable conjunction of circumstances,
it is likely that australopithecines would still be foraging in Africa
and that the Homo lineage would not have evolved. But as we saw
in Figure 1, at around 2 million years ago there started a very rapid
period of brain expansion, marking the appearance of the Homo
lineage. This could only have arisen if the constraints on brain
expansion had been relaxed ~ and of course if selective pressures
were present. When trying to explain how this happened, the
interrelationships between the evolution of the mind, the brain
and the body become of paramount importance. There are two
behavioural developments in this period which are of critical
importance: bipedalism - habitual walking on two legs — and
increased meat eating.

The evolution of bipedalism had begun by 3.5 million years ago.
Evidence for this is found in the anatomy of A. afarensis (see Figure
32), and, more dramatically, by the line of australopithecine foot-
prints preserved at Laetoli in Tanzania. The most likely selective
pressure causing the evolution of bipedalism was the thermal stress
suffered by the australopithecines when foraging in the wooded
savannahs of East Africa. With their tree-climbing and tree-swing-
ing ancestry, the australopithecines had a body already conditioned
for an upright posture. The anthropologist Peter Wheeler has
shown that by adopting bipedalism australopithecines could
achieve a 60 per cent reduction in the amount of solar radiation
they experienced when the sun was overhead. Moreover, the ener-
getic costs of locomotion would have been reduced. Bipedalism
enabled australopithecines to forage for longer periods without the
need for food and water, to forage in environments which had less
natural shade, and thus to exploit foraging niches not open to other
predators who were more heavily tied to sources of shade and
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32 A comparison of the size and posture of ‘Lucy’ {right) - A. afarensis - and a Modern
Human female (left). Lucy was about 105 cm (3 ft 5 in) tall, with notably long arms.

water.”” The shift to increasingly efficient bipedalism may have
been partly related to the environmental change to more arid and
open environments that occurred in Africa at around 2.8 million
years ago," increasing the value of reducing exposure to solar
radiation by adopting an upright posture.

Bipedalism required a larger brain for the muscle control
needed for balance and locomotion. But bipedalism and a terres-
trial lifestyle had several other consequences for brain enlarge-
ment. Some of these have been discussed by the anthropologist
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Dean Falk.” She explains how a new network of veins covering
the brain must have been jointly selected for with bipedalism to
provide a cooling system for the brain — or a ‘radiator’ as she
describes it. Once in place, the constraint of overheating on further
expansion of the brain was relaxed as this radiator could easily be
modified. Consequently the possibility {not necessity) arose of
further brain enlargement.

Dean Falk also suggests that bipedalism would have led to a
reorganization of the neurological connections within the brain:
‘once feet had become weight bearers (for walking) instead of
graspers (a second pair of hands) areas of cortex previously used
for foot control were reduced thus freeing up cortex for other
functions’.” This of course went with the ‘freeing” of the hands,
providing opportunities for enhanced manual dexterity for carry-
ing and toolmaking. There may also have been significant changes
in the perception of the natural environment due to an increase in
the distances and directions regularly scanned; and a change in the
social environment by an increase in face-to-face contact, enhanc-
ing the possibilities for communication by facial expression.

Perhaps the most significant consequence of bipedalism,
however, is that it facilitated the exploitation of a scavenging
niche. A ‘window of opportunity’ was opened to exploit carcasses
during periods of the day when carnivores needed to find shade.
As Leslie Aiello and Peter Wheeler have discussed, with an increas-
ing amount of meat in the diet, the size of the gut could be further
reduced, releasing more metabolic energy to the brain while main-
taining a constant basal metabolic rate.* And in this way a further
constraint on the enlargement of the brain was relaxed.

The main selective pressures for brain enlargement no doubt
continued to come from the social environment: the spiralling
pressures caused by socially clever individuals creating the selec-
tive pressure for even more social intelligence in their companions.
And this pressure itself was present due to the need for large social
groups that a terrestrial lifestyle in open habitats required, partly
as a defence against predators.

Confirmation of the importance of the social environment for
the expansion of brain size was found in Chapter 6. As we saw in
that chapter, it is clear that the Oldowan stone tools of early Homo
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demanded more knowledge to make than those which chim-
panzees use today, and therefore those likely to have been used by
the australopithecines. But this knowledge probably arose from
the enhanced opportunities for social learning in larger groups
rather than as a consequence of selection for a domain of techni-
cal intelligence. Similarly, the narrow range of environments
exploited by early Homo suggests that a discrete domain of
natural history intelligence had not yet evolved and that the
information requirements for scavenging were also being met as a
by-product of living in larger social groups.

In my reconstruction of the evolution of the mind I only found
the first evidence for distinct domains of natural history and tech-
nical intelligence at 1.8-1.4 million years ago with the appearance
of H. erectus, and the technically demanding handaxes. What
were the causes, conditions and consequences for these new
domains of intelligence?

The ultimate cause for these new specialized intelligences was
the continuing competition between individuals — the cognitive
arms race that had been unleashed when the constraints on brain
enlargement had been relaxed. But the evolution of these specific
intellectual domains may well reflect the appearance of a
constraint on any further enhancement of social intelligence itself.
As Nicholas Humphrey noted, ‘there must surely come a point
when the time required to solve a social argument becomes insup-
portable’.”” So, just as the possibilities of increasing reproductive
success by enhancing general intelligence alone by natural selec-
tion had been exhausted by 35 million years ago, we might also
conclude that the ‘path of least resistance’ for a further evolution
of the mind in the conditions existing at 2 million years ago lay
not in enhanced social intelligence but in the evolution of new
cognitive domains: natural history and technical intelligence.

In other words, those individuals gaining most reproductive
success were the ones who were most efficient at finding carcasses
(and other food resources) and most able to butcher them. These
individuals gained a better quality of diet, and spent less time
exposed to predators on the savannah. As a result, they enjoyed a
better state of health, could compete more successfully for mates,
and produced stronger offspring. With regard to toolmaking,
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behavioural advantage was gained by those individuals who were
able to have ready access to suitable raw materials for removing
meat and breaking open bones of a carcass. The advantages of
artifacts such as handaxes may well have been that they could be
carried as raw material for flakes, as well as used as a butchering
tool themselves. Experimental studies have repeatedly shown that
they are very effective general-purpose tools.

Bipedalism, the scavenging niche, the existence of raw ma-
terials, the competition from other carnivores — these were all
conditions that enabled the enhanced intellectual abilities at tool-
making and natural history to be selected for. Had one of these
conditions been missing, we might still be living on the savannah.

The most significant behavioural consequence of these new
cognitive domains was the colonization of large parts of the Old
World. The evolution of a natural history and technical intelli-
gence thus opened up a further window of opportunity for human
behaviour. Within less than 1.5 million years, our recent relatives
were living as far apart as Pontnewydd Cave in north Wales, the
Cape of South Africa and the tip of south-east Asia. There could
be no more effective demonstration that the Swiss-army-knife
mentality of Early Humans provided a remarkably effective
adaptation to the Pleistocene world. Indeed, there appears to have
been no further brain enlargement and no significant changes in
the nature of the mind between 1.8 and 500,000 years ago.

This is not to argue that all minds were exactly the same; the
H. erectus and H. heidelbergensis populations that dispersed
throughout much of the Old World were living in diverse environ-
ments, resulting in subtle differences in the nature of their multi-
ple intelligences. An example I gave in Chapter 7 referred to
juveniles living in relatively small social groups in wooded
environments during interglacial periods who will have had less
opportunity to observe toolmaking, and whose minds conse-
quently will not have developed the technical skills found in other
Early Human populations.

The fourth cognitive domain to have evolved in the Early
Human mind was that of language. It is likely that as far back as
2 million years ago, selective pressures existed for enhanced vocal-
izations. In this book I have followed Robin Dunbar’s and Leslie
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Aiello’s arguments that language initially evolved as a means of
communicating social information alone rather than information
about subjects such as tools or hunting. As group sizes enlarged,
mainly due to the pressures of a terrestrial lifestyle, those individ-
uals who could reduce the time they needed to spend in building
social ties by grooming — or who acquired greater amounts of
social knowledge with the same time investment — were repro-
ductively more successful.

Just as the tree-living ancestry of the australopithecines enabled
bipedalism to evolve, so too did bipedalism itself make possible
the evolution of an enhanced vocalization capacity among early
Homo, and particularly H. erectus. This has been made clear by
Leslie Aiello.' She has explained how the upright posture of
bipedalism resulted in the descent of the larynx, which lies much
lower in the throat than in the apes. A spin off, not a cause, of the
new position of the larynx was a greater capacity to form the
sounds of vowels and consonants. In addition, changes in the
pattern of breathing associated with bipedalism will have
improved the quality of sound. Increased meat eating also had an
important linguistic spin off, since the size of teeth could be
reduced thanks to the greater ease of chewing meat and fat, rather
than large quantities of dry plant material. This reduction changed
the geometry of the jaw, enabling muscles to develop which could
make the fine movements of the tongue within the oral cavity
necessary for the diverse and high-quality range of sounds
required by language.

The linguistic capacity was intimately connected with the
domain of social intelligence within the Early Human mind. But
technical and natural history intelligence remained isolated from
these, and from each other. As I discussed in Chapter 7, this
created the distinctive characteristics of the Early Human
archaeological record, appearing very modern in some respects,
but very archaic in others.

As I explained at the end of Chapter 7, while H. erectus prob-
ably possessed a capacity for vocalizing substantially more
complex than what we see in apes today, it is likely to have
remained relatively simple compared with human language. The
evolution of the two principal defining features of language, a vast
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lexicon and a set of grammatical rules, seems to be related to the
second spurt of brain enlargement that happened between
500,000 and 200,000 years ago. Yet even with these elements
present, it remained in essence a social language. Explanations for
this second period of brain enlargement are less easy to propose
than for the initial spurt, which is clearly related to the origin of
bipedalism and a terrestrial lifestyle.

One possibility is that the renewed brain enlargement relates to
a further expansion of the size of social groups, resulting in those
individuals with enhanced linguistic capacities being at a selective
advantage. But the need for large group size is unclear — even
remembering that this refers to the wider ‘cognitive group’, not
necessarily the narrower group within which one lives on a day-
to-day basis. Aiello and Dunbar suggest that it may simply reflect
the increase in global human population and the need for defence,
not against carnivores but other human groups.”

Yet here again another new window of opportunity arose for
evolution. As soon as language acted as a vehicle for delivering
information into the mind (whether one’s own or that of another
person), carrying with it snippets of non-social information, a
transformation in the nature of the mind began. As I suggested in
Chapter 10, language switched from a social to a general-purpose
function, consciousness from a means to predict other individuals’
behaviour to managing a mental database of information relating
to all domains of behaviour. A cognitive fluidity arose within the
mind, reflecting new connections rather than new processing
power. And consequently this mental transformation occurred
with no increase in brain size. It was, in essence, the origins of the
symbolic capacity that is unique to the human mind with the
manifold consequences for hunter-gatherer behaviour that I
described in Chapter 9. And, as we can now see, this switch from
a specialized to a generalized type of mentality was the last in a set
of oscillations that stretches back to the very first primates.

As I discussed in Chapter 10, one of the strongest selective pres-
sures for this cognitive fluidity is likely to have been the provi-
sioning of females with food. The expansion of the brain had
resulted in an extension of infant dependency which increased the
expenditure of energy by females and made it difficult for them to
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supply themselves with food. Consequently male provisioning is
likely to have been essential, resulting in a need for connections
between natural history and social intelligence. It is perhaps not
surprising, therefore, that these cognitive domains appear to have
been the first two to have become integrated ~ as is apparent from
the behaviour of the Early Modern Humans of the Near East - to
be followed somewhat later by technical intelligence. Moreover,
the prolonged period of infancy provided the time for cognitive
fluidity to develop.

This transition to a cognitively fluid mind was neither
inevitable nor pre-planned. Evolution simply capitalized on a
window of opportunity that it had blindly created by producing a
mind with multiple specialized intelligences. It may be the case
that by 100,000 years ago the mind had reached a limit in terms
of specialization. It might be asked why cognitive fluidity did not
evolve in the other types of Early Humans, the Neanderthals, or
the archaic H. sapiens of Asia. Well, there may indeed be a trace
of cognitive fluidity between social and technical intelligence in
the very latest Neanderthals in Europe, as they seem to start
making artifacts whose form is restricted in time and space, and
consequently may be carrying social information.' Yet before this
could develop fully, they were pushed into extinction by the
incoming Modern Humans, who had already achieved full cogni-
tive fluidity.

Cognitive fluidity enabled people to engage in new types
of activities, such as art and religion. As soon as these arose,
the developmental contexts for young minds began to change.
Children were born into a world where art and religious ideclogy
already existed; in which tools were designed for specific tasks;
and where all items of material culture were imbued with social
information. At 10,000 years ago the developmental contexts
began to change even more fundamentally with the origins of an
agricultural way of life, which, as I will explain in my Epilogue, is
a further product of cognitive fluidity. As I described in Chapter 3,
with these new cultural contexts, the hard-wired intuitive knowl-
edge within the minds of growing infants may have ‘kick-started’
new types of specialized cognitive domains. For instance, a young
child growing up in an industrial setting may no longer have
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developed a ‘natural history intelligence’. Instead, in some
contexts, a specialized domain for mathematics may have developed,
kick-started by certain features of ‘intuitive physics’, even though
no prehistoric hunter-gatherer had ever developed such a domain.
The hectic and ongoing pace of cultural evolution unleashed by
the appearance of cognitive fluidity continues to change the
developmental contexts of young minds, resulting in new types of
domain-specific knowledge. But all minds develop a cognitive
fluidity. This is the defining property of the modern mind.

Oscillations in the evolution of the mind

If we stand back from this 65 million years, we can see how the
selective advantages during the evolution of the mind have oscil-
lated from those individuals with specialized intelligence, in terms
of hard-wired modules, up to 56 million years ago, to those with
general intelligence up to 35 million years ago, and then back
again to those with specialized intelligence in the form of cogni-
tive domains up until 100,000 years ago. The final phase of cogni-
tive evolution involved a further switch back to a generalized type
of cognition represented by cognitive fluidity.

In the light of this evolutionary trajectory, as illustrated in
Figure 33, it is not surprising that the modern mind is so frequently
compared with that of a chimpanzee. Both have a predominantly
generalized type of mentality (although chimpanzees have a
specialized, isolated social intelligence), and therefore both look
superficially similar. When we look at chimpanzees and modern
hunter-gatherers we see a very smooth fit in each case between
their technology and subsistence tasks. Both are very adept at
making ‘tools for the job’. Chimpanzees often behave in a similar
way to humans, especially when they are taught and encouraged
by humans to make tools, or paint pictures or use symbols. We are
led to believe that the chimpanzee and the human mind are essen-
tially the same: that of Modern Humans simply being more pow-
erful because the brain is larger, resulting in a more complex use
of tools and symbols. The evolution of the mind, as I have docu-
mented in the preceding pages, shows this to be a fallacy: the
cognitive architecture of the chimpanzee mind and the modern
mind is fundamentally different.
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Yet this poses an important question. If the end point of cogni-
tive evolution has been to produce a mind with a generalized
type of mentality, superficially similar to the generalized type of
mentality of the chimpanzee {excepting social intelligence) and the
one we attribute to our early primate ancestors, then why did it
bother to go through a phase of multiple, specialized intelligences
which had limited integration? Why did natural selection not
simply build on general intelligence, gradually making it more
complex and powerful?

The answer is that a switch between specialized and general-
ized systems is the only way for a complex phenomenon to arise,
whether it is a jet engine, a computer program or the human mind.
Indeed, my colleague Mark Lake believes that repeated switching
from general-purpose to specialized designs is likely to be a feature
of evolutionary processes in general.” To explain it let me return
to one of the first analogies for the mind that I used in this book:
the mind as a computer. Actually, let me be more specific and
characterize the mind as a piece of software, and natural selection
as the computer programmer — the designer. Both are common
analogies, but no more. The mind/brain is as much a chemical
soup as a series of electronic circuits, and natural selection has no
goal; it is, in Richard Dawkins’ memorable phrase, the ‘Blind
Watchmaker’.® Let us briefly consider how natural selection
blindly wrote the computer programs of the mind.

How is a complex piece of software produced? There are three
stages. First one must write an overall plan for the program, often
in the form of a series of separate routines that are linked together.
The aim of this stage is simply to get the program to ‘run’, for all
the routines to work together. This is analogous to natural selec-
tion building the general intelligence of our early primate ances-
tors: no complexity but a smoothly functioning system. The next
stage is to add the complexity to the program in a piecemeal fash-
ion. A good programmer does not try to add the required complex-
ity to a program as a whole and all at once: if this is attempted,
de-bugging becomes impossible and the program repeatedly
crashes. The faults cannot be located and they pervade the system.

The only way to move from a simple to a complex program is
to take each routine in turn, and develop it on an independent
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basis to perform its own specialized and complex function, ensur-
ing that it remains compatible with the initial program design.
This is what natural selection undertook with the mind; special-
ized intelligences were developed and tested separately, using
general intelligence to keep the whole system running. Only when
each routine has been developed on an independent basis does a
programmer glue them back together in order simultaneously to
perform their complex functions as an advanced computer
program. This integration is the third and final stage of writing a
complex program. Natural selection did it for the mind by using
general-purpose language and consciousness as the glue. The
result was the cultural explosion I described in Chapter 9.

In this regard, natural selection was simply being a very good
(though blind) programmer when building the complex modern
mind. If it had tried to evolve the complex, generalized type of
modern mind directly from the simple, generalized type of mind
of our early ancestors, without developing each cognitive domain
in an independent fashion, it would simply have failed. Moreover,
it is perhaps not surprising that we have found in this book a simi-
lar sequence of changes in the cognitive development of the child
as in the cognitive evolution of the species.

The cognitive origins of science .
Knowing the prehistory of the mind provides us with a more pro-
found understanding of what it means to be human. I have used it
to understand the origins of art and religion. And I must draw this
book to a close by considering the third of the unique achieve-
ments of the modern mind, science, which I referred to in my intro-
ductory chapter, since this will lead us to identify the most
important feature of our cognitively fluid minds.

Science is perhaps as hard to define as art or religion.?! But I
believe there are three critical properties. The first is the ability to
generate and test hypotheses. This is something which, as I argued
in previous chapters, is fundamental to any specialized intelligence:
chimpanzees are evidently generating and testing hypotheses about
the behaviour of other individuals when they engage in deceptive
behaviour by using their social intelligence. I argued that early
Homo and Early Humans were needing to generate and test
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hypotheses about the distribution of resources, especially carcasses
for scavenging, by using their natural history intelligence.

A second property of science is the development and use of
tools to solve specific problems, such as a telescope to look at the
moon, a microscope to look at a flea, or even a pencil and paper
to record ideas and results. Now although the hunter-gatherers of
the Upper Palaeolithic did not make telescopes and microscopes,
they were nevertheless able to develop certain dedicated tools by
being able to integrate their knowledge of natural history and tool-
making. Moreover, they were using material culture to record
information in what the archaeologist Francesco D’Errico has
described as ‘artificial memory systems’:” the cave paintings and
engraved ivory plaques of the Upper Palaeolithic are the pre-
cursors of our CD-Roms and computers. The potential to develop
a scientific technology emerged with cognitive fluidity.

So too did the third feature of science. This is the use of meta-
phor and analogy, which are no less than the ‘tools of thought’.”
Some metaphors and analogies can be developed by drawing on
knowledge within a single domain, but the most powerful ones are
those which cross domain boundaries, such as by associating a
living entity with something that is inert, or an idea with some-
thing that is tangible. By definition these can only arise within a
cognitively fluid mind.

The use of metaphor pervades science.* Many examples are
widely known, such as the heart as a mechanical pump and atoms
as miniature solar systems, while others are tucked away in scien-
tific theories, such as the notion of ‘wormbholes’ in relativity theory
and ‘clouds’ of electrons in particle physics. Charles Darwin
conceived of the world in metaphor ‘as a log with ten thousand
wedges, representing species, tightly hammered in along its length.
A new species can enter this crowded world only by insinuating
itself into a crack and popping another wedge out.”” The biologist
Richard Dawkins is a master at choosing appropriate metaphors
to explain evolutionary ideas, such as ‘selfish’ DNA, ‘natural
selection as a blind watchmaker’ and ‘evolution as a flowing river’.
Mathematicians are prone to talk about their equations and theo-
rems using terms such as ‘well behaved’ and ‘beautiful’, as if they
were living things rather than inert marks on pieces of paper.
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The significance of metaphors for science has been discussed at
length by philosophers, who recognize that they play a critical role
not only in the transmission of ideas but in the practice of science
itself. In his 1979 essay entitled ‘Metaphor in Science’, Thomas
Kuhn explained that the role of metaphor in science goes far beyond
that of a device for teaching and lies at the heart of how theories
about the world are formulated.? Much of science is perhaps simi-
lar to Daniel Dennett’s description of the study of human conscious-
ness — a war of competing metaphors.” Such a battle has indeed
been fought in this book. If we could not think of the mind as a
sponge, or a computer, or a Swiss army knife, or a cathedral, would
we be able to think about and study the mind at all?

In summary, science, like art and religion, is a product of cogni-
tive fluidity. It relies on psychological processes which had origi-
nally evolved in specialized cognitive domains and only emerged
when these processes could work together. Cognitive fluidity
enabled technology to be developed which could solve problems
and store information. Of perhaps even greater significance, it
allowed the possibility for the use of powerful metaphors and
analogy, without which science could not exist.

Indeed, if one should want to specify those attributes of the
modern mind that distinguish it not only from the minds of our
closest living relatives, the apes, but also our much closer, but
extinct, ancestors, it would be the use of metaphor and what Jerry
Fodor described as our passion for analogy. Chimpanzees cannot
use metaphor and analogy, because with one single type of special-
ized intelligence, they lack the mental resources for metaphor, not
to mention the language with which to express it. Early Humans
could not use metaphor because they lacked cognitive fluidity. But
for Modern Humans, analogy and metaphor pervade every aspect
of our thought and lie at the heart of art, religion and science.

The human mind is a product of evolution, not supernatural
creation. I have laid bare the evidence. I have specified the ‘whats’,
the ‘whens’ and the ‘whys’ for the evolution of the mind. I have
explained how the potential arose in the mind to undertake
science, create art and believe in religious ideologies, even though
there were no specific selection pressures for such abstract abilities
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at any point during our past. I have demonstrated that we can only
understand the nature of language and consciousness by under-
standing the prehistory of the mind —~ by getting to grips with the
details of the fossil and archaeological records. And I have found
the use of metaphor and analogy in various guises to be the most
significant feature of the human mind. I have myself only been
able to think and write about prehistory and the mind by using
two metaphors within this book: our past as a play and the mind
as a cathedral.

It is perhaps fitting, therefore, that this last chapter has been
largely written while staying in the Spanish city of Santiago de
Compostela. This was one of the great centres of pilgrimage in the
medieval world. The town has a remarkable collection of religious
buildings which were built, and constantly modified, during the
Middle Ages. These range from the simplicity of small churches
with no more than a single nave to the complexity of the cathe-
dral. Built on the site of a small ninth-century church, the cathe-
dral is one of the masterpieces of Romanesque architecture. It has
a three-aisled nave and no fewer than 20 chapels, each of which is
dedicated to a different saint. The original Romanesque design has
been modified by Gothic and later additions. My guide book to
this cathedral and the other churches of Santiago tells me that
walking within and between them will be like walking through
history. But for me, it has been like walking through the Prehistory
of the Mind.
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Aound 10,000 years ago, people changed from being hunter-
gatherers to farmers in many different regions of the world.
This transformation took place quite independently in parts of
south-west Asia, Equatorial Africa, the south-east Asian mainland,
Central America and in lowland and highland South America. The
onset of farming is frequently invoked as the turning point of pre-
history. Without agriculture we would not have had towns, cities
and state society. It is these that have so fundamentally changed
the contexts in which the minds of individuals develop today from
those of our hunter-gatherer ancestors. So how did this change
come about? In my Epilogue I will argue that the rise of agricul-
ture was a direct consequence of the type of thinking that evolved
with the emergence of cognitive fluidity. More specifically, I will
propose that there were four aspects of the change in the nature of
the mind which resulted in a reliance on domesticated plants and
animals when environmental conditions abruptly altered 10,000
years ago. Before looking, however, at just what these changes in
the mind might have been, we need to consider briefly some of the
broader issues involved in the origins of agriculture.

The introduction of farming is viewed as one of the great
mysteries of our past. Why did it happen? Certainly not because
of the crossing of a threshold in accumulated knowledge about
plants and animals, enabling people to domesticate them.' As I
have argued in this book, hunter-gatherers — whether Early or
Modern Humans — are and were expert natural historians. We can
be confident that knowledge about how animals and plants repro-
duce, and the conditions they need for growth, had been acquired
by human minds as soon as a fully developed natural history intel-
ligence had evolved, at least 1.8 million years ago.
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The knowledge prehistoric hunter-gatherers possessed about
animals is readily apparent from the diversity of species we know
they hunted, to judge by the bones found at their settlements. It is
only quite recently, however, that archaeologists have been able to
document a similar level of exploitation of plant foods by pre-
historic hunter-gatherers. Consider, for instance, the 18,000-year-
old sites in the Wadi Kubbaniya, which lies to the west of the Nile
Valley. The charred plant remains discovered here indicate that a
finely ground plant ‘mush’ had been used, probably to wean
infants. A diverse array of roots and tubers had been exploited,
possibly all the year round, from permanent settlements.” Similarly,
at Tell Abu Hureyra in Syria, occupied by hunter-gatherers
between 20,000 and 10,000 years ago, no fewer than 150 species
of edible plants have been identified, even though roots, tubers and
leafy plants were not preserved.? At both these locations we see the
technology for pounding and grinding plant material — the same as
that used by the first farmers (see Figure 34). In summary, these
sites demonstrate that the origins of agriculture 10,000 years ago
are not to be sought in a sudden breakthrough in technology, or the
crossing of a threshold in botanical knowledge.

So why did people take up farming? An element of compulsion
must have been involved. Despite what we might intuitively imagine,

34 Mortar and pestle for processing plants from site E-78-4, Wadi Kubbaniya,
C. 18,000 years old.
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farming did not automatically liberate our Stone Age ancestors from
a hand-to-mouth, catch-as-catch-can existence. Indeed, quite the
opposite. Living by agriculture comes a very poor second when
compared with living by hunting and gathering. The need to look
after a field of crops ties down some members of a community to a
particular spot, creating problems of sanitation, social tensions and
the depletion of resources such as firewood. Hunter-gatherers easily
solve these problems by being mobile. As soon as their waste accu-
mulates, or firewood is depleted, they move on to another campsite.
If individuals or families have disagreements, they can move away to
different camps. But as soon as crops need regular weeding, and
labour has been invested in building storage facilities or irrigation
canals which need maintaining, the option to move on is lost. It is no
coincidence that the earliest agricultural communities of the Near
East show substantially poorer states of health than their hunter-
gatherer forebears, as we know from studies of their bones and teeth.*
People therefore must have had some incentive to switch to
farming. Moreover that incentive must have been on a worldwide
scale 10,000 years ago, if we are to account for the fact that diverse
methods of food production started independently in such a rela-
tively short time period around the globe.” The crops being culti-
vated varied markedly, from wheat and barley in south-west Asia,
to yams in West Africa, to taro and coconuts in south-east Asia.
Conventionally, two explanations are put forward for this
near-simultaneous adoption of agriculture. The first is that at
around 10,000 years ago population levels had gone beyond those
that could be supported on wild food alone. The world had effec-
tively become full up with hunter-gatherers and there were no new
lands to colonize. As a result, new methods of subsistence were
required to provide more food, even if they were labour-intensive
and came with an assortment of health and social problems.$
This idea of a global food crisis in prehistory is both implausible
and not supported by the evidence. We know from studies of
modern hunter-gatherers that they have many means available for
controlling their population levels, such as infanticide. Mobility
itself constrains the size of population due to the difficulties of
carrying more than one child. Furthermore, we know that in some
instances at least the health of the last hunter-gatherers in a region
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where agriculture was adopted appears to have been significantly
better than that of the first farmers. This is evident from the study
of pathologies on the bones of the last hunter-gatherers and the first
farmers. Such evidence shows that the onset of agriculture brought
with it a surge of infections, a decline in the overall quality of nutri-
tion and a reduction in the average length of life.” The rise of farm-
ing was certainly not a solution to health and nutritional problems
faced by prehistoric populations; in many cases it appears to have
caused them. Nevertheless, although a global population crisis is
implausible, the possibility remains that production of foodstuffs
became necessary to feed relatively high local populations.

A second and partially more convincing explanation for the
introduction of farming 10,000 years ago is that the whole world
at that time was experiencing dramatic climatic changes associ-
ated with the end of the last ice age. There was a period of very
rapid global warming — recent research indicating perhaps as
much as an astonishing 7°C (over 12°F) in a few decades - that
marked the end of the last glacial period.® This was preceded by a
series of fluctuations 15,000-10,000 years ago, switching the
globe from periods of warm/wet to cold/dry climate and back
again. These climatic fluctuations were truly global affairs. The
near-simultaneous adoption of farming in different parts of the
world therefore appears to represent local responses to the local
environmental developments caused by the global climatic
changes immediately before and at 10,000 years ago as the last ice
age came to an end. As we shall see, this cannot entirely account
for the rise of farming, since Early Humans experienced similar
climatic fluctuations without abandoning their hunting and gath-
ering way of life. But first let us pause in our argument to consider
one particular region, so as to understand better what really
happened as farming took hold.

We can see the close relationship between changing methods of
food procurement and late ice age climatic instabilities in
south-west Asia, where the origins of agriculture have been studied
in most detail. Here we see the first farming communities of domes-
ticated cereals (barley and wheat) and animals (sheep and goat) at
sites such as Jericho and Gilgad at around 10,000 years ago. These
settlements are found in precisely the area where the wild ancestors
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of these domesticated cereals had grown and had been exploited by
the hunter-gatherers, such as those from Abu Hureyra.

Indeed the stratified sequence of plant remains at Abu Hureyra,
as studied by the archaeobotanist Gordon Hillman and briefly
referred to above, is very informative about the switch from a
hunting and gathering to a farming lifestyle.” Between 19,000 and
11,000 years ago the environmental conditions in south-west Asia
improved as the ice sheets of Europe retreated, leading to warmer
and moister conditions, particularly during the growing season.
This is likely to have been a period during which hunter-gatherer
populations increased, since they were able to exploit ever more
productive food plants, and gazelle herds moving along predict-
able routes.”® At Abu Hureyra we find evidence in fact that a wide
range of plants was being gathered. Between 11,000 and 10,000
years ago, however, there was a marked return to much drier
environmental conditions, even drought.”

This drought had severe consequences for the hunter-gatherers
of Abu Hureyra. In successive archaeological layers at the site we
see the loss of tree fruits as a source of food ~ reflecting the loss of
trees because of the drought — and then the loss of wild cereals,
which were unable to survive the cold dry environments. To
compensate we see a marked increase in small seeded legumes,
plants which were more drought-resistant but which also required
careful detoxification to make them edible. At around 10,500
years ago Abu Hureyra was abandoned; when people returned
there 500 years later, they came to live as farmers.

The significance of this drought, and possibly earlier climatic
fluctuations, for the change in hunter-gatherer lifestyles is seen
throughout south-west Asia. In the region of the Levant, to the
south and west of Abu Hureyra, we can see that around
13,000-12,000 years ago hunter-gatherers changed from a mobile
to a sedentary lifestyle, probably in response to a short, abrupt
climatic crisis of increased aridity which resulted in dwindling and
less predictable food supplies.” Although people continued to live
by hunting and gathering, the first permanent settlements with
architecture and storage facilities were constructed.” This period
of settlement is known as the ‘Natufian’, and lasted until 10,500
years ago when the first true farming settlements appear.
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The Narufian culture marked a dramatic break with what went
before.”* Some of the new settlements were extensive. That at
Mallaha involved digging underground storage pits and levelling
slopes to create terraces for huts. The range of bone tools, art
objects, jewellery and ground stone tools expanded markedly.
Some of the Natufian flint blades have what is known as a ‘sickle
gloss’, which suggests that stands of wild barley were being inten-
sively exploited. But the people living in these settlements still
supported themselves by wild resources alone. The critical impor-
tance of the Natufian for the origins of agriculture is that it consti-
tuted what has been described by the archaeologists Ofer
Bar-Yosef and Anna Belfer-Cohen as ‘a point of no return’.” Once
that sedentary lifestyle had been put in place it was inevitable that
the level of food production would need to increase, because the
constraint on population growth imposed by a mobile lifestyle had
been relaxed. Although it remains unclear quite why the sedentary
lifestyle was chosen, it seems to have arisen out of decisions made
by hunter-gatherers when faced with the short, abrupt climatic
fluctuations at the very end of the last ice age.

It is likely that elsewhere in the world hunter-gatherers also
reacted to the climatic fluctuations of the late Pleistocene in ways
that involved either the direct cultivation of plants, or the adop-
tion of a sedentary lifestyle which eventually committed them to a
dependence on domesticated crops. But this cannot be the whole
story of the origins of agriculture. As I have stressed at several
places in this book, the Early Humans of Act 3 lived through
successive ice ages. They too had been faced with marked climatic
fluctuations, and experienced a dwindling of plant foods and the
need for change in their hunting and gathering practices. But at no
time did they develop sedentary lifestyles or begin to cultivate
crops or domesticate animals. So why did so many groups of
Modern Humans, when faced with similar environmental
changes, independently develop an agricultural way of life?

The answer lies in the differences between the Early Human and
the Modern Human mind. If my proposals for the evolution of the
mind are correct, then Early Humans simply could not have enter-
tained the idea of domesticating plants and animals, even when
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suffering severe economic stress, hypothetically surrounded by
wild barley and wheat, and magically provided with pestles,
mortars and grinding stones. The origins of agriculture lie as much
in the new way in which the natural world was thought about by
the modern mind, as in the particular sequence of environmental
and economic developments at the end of the Pleistocene. There
are four aspects of the change in the nature of the mind which were
critical to the origins of agriculture.

1. The ability to develop tools which could be used intensively to
harvest and process plant resources. This arose from an integra-
tion of technical and natural history intelligence. Little more needs
to be said about this ability, for such technological developments
were discussed in Chapter 9. We see the appropriate technology
for the cultivation of plants in use at Wadi Kubbaniya and Abu
Hureyra by 20,000 years ago.

2. The propensity to use animals and plants as the medium for
acquiring social prestige and power. This arose from an integra-
tion of social and natural history intelligence. We can see several
examples of this in the behaviour of hunter-gatherers after 40,000
years ago in Europe. Consider, for instance, the way in which the
storage of meat and bone was used on the Central Russian Plain
between 20,000 and 12,000 years ago, a period during which
people constructed dwellings from mammoth bones and tusks (see
Figure 335). The stored resources came from animals such as bison,
reindeer and horse which were hunted on the tundra-like environ-
ments of the last ice age. Olga Soffer has described how during the
course of this period access to stored resources came increasingly
under the control of particular dwellings.* Individuals appear to
have been using stored meat, bone and ivory not just as a source
of raw material and food, but as a source of power.

We can see something similar in the hunter-gatherer commu-
nities of southern Scandinavia between 7500 and 5000 years ago.
These people exploited game such as red deer, wild pig and roe deer
in thick mixed-oak forests. By looking at the frequencies with
which different species were hunted, and by studying the hunting
patterns with computer simulation, we can deduce that they were
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35 Mammoth-bone dwellings and storage pits on the Central Russian Plain,
¢ 12,000 years ago.

focusing on red deer — even though this often left the hunters
returning to their settlements empty-handed, because red deer were
much scarcer and more difficult to kill than, say, the smaller and
more abundant roe deer.” Why were they doing this? It is most
likely that the preference for red deer arose from the larger size
of the animal. More meat could be given away from a red deer
carcass, providing greater social prestige and power. Day-to-day
fluctuations in meat from hunting could be coped with by exploit-
ing the rich plant, coastal and aquatic foods in the region, espe-
cially by using facilities such as fish traps that could be left
unattended, some of which have been found almost perfectly pre-
served in waterlogged conditions. This idea is confirmed when we
look at the burials of the hunter-gatherers. Antlers of red deer and
necklaces made from their teeth are prominent in the grave goods."

This use of animals, and no doubt plants, as the means for gain-
ing social control and power within a society was absent from
Early Humans. Their thought about social interaction and the
natural world was undertaken within isolated cognitive domains
and could not be brought together in the required fashion. This
difference is critical to the origins of agriculture. While sedentary
farming may represent a poorer quality of life for a community as
a whole, when compared with a mobile hunting-gathering life-
style, it provides particular individuals with opportunities to
secure social control and power. And consequently, if we follow
the proper Darwinian line of focusing on individuals rather than
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groups, we can indeed see agriculture as just another strategy
whereby some individuals gain and maintain power."

The archaeologist Brian Hayden favours this explanation for the
origins of agriculture. In a 1990 article he argued that ‘the advent
of competition between individuals using food resources to wage
their competitive battles provides the motives and the means for the
development of food production.’® He used examples from various
modern hunter-gatherer societies to show that when technological
and environmental conditions allow it, individuals try to maximize
their power and influence by accumulating desirable foods and
goods, and by claiming ownership of land and resources.

When Hayden looked at the Natufian culture, he felt that the
evidence for the long-distance trade of prestige items, and the
abundance of jewellery, stone figurines and architecture were all
clear signs of social inequality, reflecting the emergence of power-
ful individuals. Once that social structure had arisen, there was a
need for the powerful individuals continually to introduce new
types of prestige items and to generate economic surpluses to
maintain their power base. Food production is an inevitable
consequence — as long as there are suitable plants and animals in
the environment for domestication. As Hayden notes, many of the
first domesticates appear to be prestige items — such as dogs,
gourds, chilli peppers and avocados — rather than resources which
could feed a population grown too large to be supported by wild
resources alone.

3. The propensity to develop ‘social relationships’ with plants and
animals, structurally similar to those developed with people. This
is a further consequence of an integration of social and natural
history intelligence. In order to domesticate animals and plants, it
was necessary for prehistoric minds to be able to think of them as
beings with whom “social’ relationships could be established. As I
have argued, Early Humans with their Swiss-army-knife mental-
ity could not have entertained such ideas.

We can see evidence for the emergence of ‘social relationships’
between people and wild animals and plants among the pre-
historic hunter-gatherers of Europe. For instance, in the Upper
Palaeolithic cave sites of Trois-Fréres and Isturitz in France
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36 Horse's head from St-Michael 0'Arudy, Pyrénées-Atlantiques, France. Length 4.5 cm.

reindeer bones have been found with fractures and injuries that
would have seriously inhibited the animals’ ability to move and
feed. Nevertheless these reindeer survived for sufficient time to
allow the fractures to start healing and it has been proposed that
they were cared for by humans®* — in much the same way as the
crippled Neanderthal from Shanidar Cave referred to in Chapter
7 had been looked after.

There are also a few intriguing examples of horse depictions
from Palaeolithic art which seem to show the animals wearing
bridles — although it is difficult to tell, and the marks may simply
identify changes in colour or bone structure (see Figure 36).> We
know for sure, however, that dogs were domesticated shortly after
the end of the ice age. Indeed, in the hunter-gatherer cemeteries of
southern Scandinavia dating to around 7000 years ago, we find
dogs which had received burial ritual and grave goods identical to
those of humans. There is also a grave from the Natufian settle-
ment of Mallaha which has a joint burial of a boy with a dog.”

The ability te enter into social relationships with animals and
plants is indeed critical to the origins of agriculture. The psycholo-
gist Nicholas Humphrey drew attention to the fact that the rela-
tionships people have with plants bear close structural similarities
to those with other people. Let me quote him:
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The care which a gardener gives to his plants (watering, fertilising,
hoeing, pruning etc.) is attuned to the plants’ emerging properties....
True, plants will not respond to ordinary social pressures (though men
do talk to them), but the way in which they give to and receive from a
gardener bears, I suggest, a close structural similarity to a simple social
relationship. If ... [we] ... can speak of ‘conversation’ between a
mother and her two month old baby, so too might we speak of a
conversation between a gardener and his roses or a farmer and his corn.

As Humphrey goes on to note, ‘many of mankind’s most prized
technological discoveries, from agriculture to chemistry, may
have had their origin ... in the fortunate misapplication of social
intelligence.”*

4. The propensity to manipulate plant and animals, arising from
an integration of technical and natural history intelligence. We can
think of this as the misapplication of technical intelligence, for just
as Modern Humans appear to have begun treating animals and
plants as if they were social beings, so too did they treat them as
artifacts to be manipulated. Perhaps the best example of this is
from the hunter-gatherers of Europe, who lived in the mixed-oak
forests after the end of the last ice age. They were deliberately
burning parts of the forest.” This is a form of environmental man-
agement/manipulation that acts to encourage new plant growth
and attract game. It is a practice that has been well documented
among the Aboriginal communities of Australia who undertook it
perfectly aware that by doing so they were removing exhausted
plant growth and returning nutrients to the soil to facilitate new
growth. Indeed, by looking at the accounts of how the indigenous
Australians exploited their environments we find evidence for
many practices which are neither simple hunting and gathering,
nor farming. For instance, in south-western Australia, when yams
were intensively collected, a piece of the root was always left in the
ground to ensure future supplies.®

Modern Humans living as hunter-gatherers during prehistory
probably developed relationships with plants and animals of a
similar nature to those observed among recent hunter-gatherers.
They are unlikely to have been simple predators, but engaged in the
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manipulation and management of their environments — although
this fell short of domesticating resources. This was indeed recog-
nized a quarter of a century ago by the Cambridge archaeologist
Eric Higgs.” He encouraged a generation of research students to
challenge the simple dualism between hunting-gathering and farm-
ing. We now know that these are just two poles on a continuum of
relationships developed by prehistoric hunter-gatherers. But these
relationships were only developed after 40,000 years ago, when
ideas about animals and plants as beings to be manipulated at will
or with whom ‘social relationships’ could be developed arose.

The four abilities and propensities 1 have outlined fundamentally
altered the nature of human interaction with animals and plants.
When people were faced with immense environmental changes at
the end of the last ice age, it was the cognitively fluid mind that
made it possible for them to find a solution: the development of
an agricultural lifestyle. In any one region there was a unique
historical pathway to agriculture, in which some of these mental
abilities and propensities may have been more important than
others. But while the seeds for agriculture may have been first
planted 10,000 years ago, they were first laid in the mind at the
time of the Middle/Upper Palaeolithic transition. It is this key
epoch and not the period of the birth of agriculture that lies at the
root of the modern world. I have therefore treated the origins of
agriculture as no more than an epilogue to my book. Nevertheless
agriculture fundamentally changed the developmental contexts
for young minds: for the vast majority of people alive today, the
world of hunting and gathering, with its specialized cognitive
domains of technical and natural history intelligence, have been
left behind as no more than prehistory.

I have tried to demonstrate in this book the value of recon-
structing that prehistory. For our minds today are as much a prod-
uct of our evolutionary history as they are of the contexts in which
we as individuals develop. Those stone tools, broken bones and
carved figurines that archaeologists meticulously excavate and
describe can tell us about the prehistory of the mind. And so, if
you wish to know about the mind, do not ask only psychologists
and philosophers: make sure you also ask an archaeologist.
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Ch. 1. Why ask an archaeologist
about the human mind?
(pp. 4-13)

1 The evolution of the human mind’s
capacities for art and science is perhaps
the key problem concerning the mind.
The evolutionary linguist Steven Pinker
describes this as a ‘fundamental prob-
lem’. How could it have been possible,
he asks, for evolution to ‘have pro-
duced a brain capable of intricate
specialized achievements like mathemat-
ics, science, and art, given the total
absence of selective pressures for such
abstract abilities at any point in
history’ (1989, 371).

2 Creationists in this context are not
necessarily those who are anti-science
or anti-evolution with regard to human
anatomy. For instance Alfred Wallace
Russell, the co-discoverer of the theory
of natural selection, believed that
human intelligence can only be
explained by divine creation (Gould
1981, 39). In his 1989 book The
Evolution of the Brain, the Nobel-
prize-winning neurologist Sir John
Eccles concludes that  human
consciousness derives from ‘super-
natural spiritual creation’ (1989, 287).
3 I use the term ‘ancestors’ in a rather
loose sense here as the evolutionary
relationships between members of the
australopithecines and Homo are

highly contentious. Whether a species
was a direct ancestor, or merely a rela-
tive, remains unclear in many cases,
especially with H. neanderthalensis as
will be discussed later in this book.

4 Merlin Donald’s 1991 book Thke
Origins of the Modern Mind was an
excellent and very important attempt
to integrate data and ideas from
psychology, evolutionary biology and
archacology. He proposes that the
mind has passed through three major
stages: an ‘episodic culture’ associated
with australopithecines, earliest Homo
and living apes; a ‘mimetic culture’
associated with H. erectus; and a
‘mythic’ culture associated with H.
sapiens. The last of these involved the
ability to construct conceptual models
and was closely related to the evolution
of language. He believes that with this
third stage the ‘mind’ became extended
in the sense of beginning to use exter-
nal storage devices i.e. material
symbols. Any readers of my book are
highly recommended to read The
Origins of the Modern Mind as an
alternative interpretation of how data
and ideas from psychology and archae-
ology can be integrated. The principal
weakness in Donald’s work is his use of
archaeological data: the complexity
and variability of this is often not
appreciated, and certainly not
exploited to its full extent. Lake (1992)
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makes numerous perceptive criticisms
in this regard. Donald also appears to
underestimate the cognitive capacities
of living apes, as the type of intelligence
he attributes to H. erectus is similar to
that found in chimpanzees today
(Byrne, personal communication).
Donald (1994) provides a précis which
is followed by a critical discussion of
his book.

The psychologist Michael Corballis
{(1992) has also drawn on archaeolog-
ical data, especially when exploring the
evolution of language. He argues that
the origin of language was gesture —
speech only became the principal
medium for language relatively late in
human evolution, at the time of the
Middle/Upper Palaeolithic transition
(c. 40,000 years ago). He supports this
idea by referring to the expansion in
the range of technical behaviour at the
time of the transition, in the sense of
bone, antler and ivory working, the
production of art and the use of pris-
matic blade cores for stone tools. These
arose, he suggests, because the hands
had become freed from being used as
the medium of communication due to
the evolution of speech. The major
problem with this is that the lithic tech-
nology of the Middle Palaeolithic
involved as much manual dexterity as
the techniques of the Upper Palaeolithic,
as explained in my Chapter 6.
Nevertheless, as with Donald’s (1991)
work, this is a valuable artempt to inte-
grate ideas and data from psychology
and archaeology.

5 The most explicit call for a ‘cognitive
archacology’ came from Colin Renfrew
(1983). Prior to that, however, Thomas
Wynn (1979, 1981) and Alexander
Marshack (1972a,b) had attempted to
draw inferences about past cognition
from specific types of artifacts. More

recently, archaeologists have shifted
their attention to the evolution of
language (e.g. Davidson & Noble 1989;
Whallon 1989; Mellars 1989a) but
with little concern as to the relationship
between language and other aspects of
cognition. As far as I know, no archae-
ologist has attempted to track the
evolution of the mind throughout the
course of prehistory.

6 Aiello (1996a).

7 As we will see in Chapter 3, this is
in fact not a particularly new idea and
one that does not necessarily require
an explicit evolutionary argument
for support.

Ch. 2. The drama of our past
(pp- 14-30)

Human evolution

Jones et al (1992) contains a series of
excellent chapters covering all aspects
of human evolution, with descriptions
of fossils and what can be learnt from
living primates and human genetics.
For a discussion of the methods of
molecular taxonomy for reconstruct-
ing human and primate evolutionary
relationships see Byrne (1995, Chapter
1). The most recent australopithecine
discoveries are described by White et al
(1994), WoldeGabriel et al (1994),
Leakey et al (1995) and Brunet et al
(1995), while Wood (1994) and
Andrews (1995) discuss their signifi-
cance. Susman (1991) discusses the
anatomy of the australopithecine hand,
with regard to their potential for
making stone tools. Johanson & Eddy
(1980) provide an account of the
discovery of ‘Lucy’ and a discussion of
her significance. A review of the earli-
est fossils of Homo is provided by
Wood (1992), while Tobias (1991) is a
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comprehensive study of the hominid
fossils from Olduvai Gorge.

The evolution of H. erectus is dis-
cussed by Rightmire (1990), while
dates for the H. erectus fossils in Java
are provided by Swisher et al (1994);
and in China by Wanpo et al (1995).
The significance of the new finds in
China and the problems of their taxo-
nomic identification are discussed by
Wood & Turner (1995) and Culotta
(1995). A detailed study of the H. erec-
tus specimen known as KNM-WT
15000 is provided by Walker 8 Leakey
(1993). The evolution of modemn
humans has been a matter of intense
debate during the last decade, between
those supporting multi-regional and
those supporting out-of-Africa sce-
narios. Important papers regarding the
contribution of molecular genetics
include Cann et al (1987) and
Templeton (1993), while summaries of
the debating points regarding hominid
fossils are found in Hublin (1992),
Frayer et al (1993, 1994), Aiello
(1993), Stringer & Briuer (1994) and
Wolpoff (1989; Wolpoff et al 1984).
The earliest fossils in Europe are
described by Arsuaga et al (1993),
Carbonell et al (1995) and Roberts et al
(1994). Stringer (1993) provides a
summary of differing interpretations.
The evolution and nature of the
Neanderthals are described in Stringer
& Gamble {1993) and Trinkaus &
Shipman (1993). A summary of the
dating evidence for the earliest anatom-
ically modern humans is given by Griin
& Stringer (1991).

There are numerous edited
volumes dealing with the origins of
modern humans. The most notable are
by Akazawa et al (1992), Mellars &
Stringer (1989), Briuer & Smith
(1992) and Nitecki & Nitecki (1994).

Stone tool technology

General introductions to stone tool
technology describing the different
techniques and the periods in which
they are found are provided by Bordes
(1961a, 1968) and Inizan et al (1992).

The archaeology of Act 2

The earliest stone tools are described
by Merrick & Merrick (1976),
Chavaillon (1976}, Roche (1989),
Roche & Tiercelin {1977) and Kibunjia
(1994; Kibunjia et al 1992). Harris &
Capaldo (1993) provide a review of the
earliest archaeological sites and their
interpretation. The archaeology of
Olduvai Gorge is described by Leakey
(1971), while Hay (1976) provides the
critical geological background. Good
accounts of the Oldowan industry are
provided by Toth (1985) and Schick &
Toth (1993}, while Potts (1988)
summarizes the archaeology of Bed L.
Isaac (1984) provides a summary of
other site complexes in East Africa,
such as Koobi Fora. With regard to the
interpretation of animal bones associ-
ated with these stone tools, see Binford
(1981, 1985, 1986), Bunn (1981,
1983a, 1983b), Bunn & Kroll (1986),
Potts (1988) and Potts & Shipman
(1981). The collected papers of Glynn
Isaac (B. Isaac 1989) are essential
reading for an understanding of the
archaeology of Act 2. Useful papers
concerning the environmental context
of early hominids are those by Cerling
(1992) and Sikes {1994). Claims for 2-
million-year-old stone tools in Pakistan
have been made by Dennell et al

(1988a,b).

The archaeology of Act 3

The earliest use of bifacial technology
is described by Leakey (1971), while
Asfaw et al (1992) provide dates for the
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first handaxes. For a general review of
the dispersal of early humans into Asia
and Europe see Gamble (1993, 1994).
Bar-Yosef (1994a) describes the site of
Dmanist, while the earliest sites in West
Asia are described by Bar-Yosef (1980,
1989, 1994a), Bar-Yosef & Goren-
Inbar (1993) and Goren-Inbar (1992).
For the earliest sites in East Asia see
Schick & Zhuan (1993), while
Zhoukoudian is summarized by Wu &
Lin (1983). The debate about the first
colonization of Europe is discussed by
Roebroeks & van Kolfschoten {1994),
while the early dated artifacts from
Atapuerca are briefly described by
Parés & Pérez-Gonzalez (1995).
Claims for occupation prior to 1
million years ago are made by Bonifay
8 Vandermeersch (1991). The site of
Boxgrove is described by Roberts
(1986), and questions about its date are
raised by Bowen & Sykes (1994).

The archaeology of Africa between
1.5 million and 200,000 years ago, the
Lower Palaeolithic, is summarized by
Isaac (1982) and Phillipson (1985).
Particularly important sites are
Olorgesailie in Kenya (Isaac 1977;
Potts 1989, 1994); Isimila in Tanzania
{(Howell 1961); Gadeb in Ethiopia
(Clark & Kurashina 1979a, 1979b)
and Sterkfontein in South Africa
{Kuman 1994). For sites in West Asia
for this period see Bar-Yosef (1980,
1994a), in East Asia see Schick &
Zhuan (1993), and in Southeast Asia
see Ayers & Rhee {1984), Bartstra
(1982), Sémah et al (1992), Pope
(1985, 1989) and Yi & Clark (1985).
Early sites in Europe are discussed by
Roebroeks et al (1992) and Gamble
(1986). Roe {1981) summarizes the
sites in Britain while Villa (1983) does
likewise for France, focusing on the site
of Terra Amata. Other important sites

are Ponmewydd Cave in Wales (Green
1984); High Lodge in England (Ashton
et al 1992) and La Cotte on Jersey
(Callow & Cornford 1986). Sites lack-
ing handaxes are described by Svoboda
(1987) and Vértes {1975).

For the period between 200,000
and 50,000 years ago, Clark (1982)
outlines the archaeology of Africa,
while Allsworth-Jones (1993} provides
a useful review of the associations
between human species and stone t:ui
industries. Particularly important sites
with stratified sequences of material
are the Haua Fteah in North Africa
{McBurney 1967), Muguruk in Kenya
(McBrearty 1988), Kalambo Falls in
Zaire (Clark 1969, 1974), Klasies
River Mouth in South Africa (Singer &
Wymer 1982; Thackeray 1989) and
Border Cave, also in South Africa
(Beaumont et al 1978). Reviews for
sites of this period in West Asia are pro-
vided by Bar-Yosef (1988, 1994b) and
Jelenik (1982). Recent work in the
important cave site of Kebara is
described by Bar-Yosef et al (1992). For
Europe, Gamble (1986) and Roebroeks
et al (1992) provide a general review,
while important studies are those of
Laville et al (1980) of the rockshelters
from Southwest France, Tuffreau (1992)
for sites in North France, Kuhn (1995)
for sites in Western Iraly and Conrad
(1990) for sites in the central Rhine
Valley. The archaeology of East Asia
for this time period is very poorly known.
Schick & Zhuan (1993) and Zhonglong
(1992) review the currently known, but
often very poorly dated, sites.

The use of marine sediment cores to
reconstruct the changing environments
of this period is described by Dawson
(1992), while important papers are
those of Shackleton & Opdyke (1973)
and Shackleton (1987). Initial results
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from the study of ice cores are
described by Alley et al (1993), Johnsen
et al (1992) and Taylor et al (1993).

The archaeology of Act 4
For the earliest use of red ochre in
South Africa see Knight et al (1995),
and for bone harpoons dating to earlier
than 90,000 years ago see Yellen et al
(1995). Roberts et al {1990, 1993,
1994) and Allen (1994) describe the
carliest dated sites in Australia, while
discussions of the colonization process
are provided by Gamble (1993) and
Bowdler (1992). Davidson & Noble
(1992) discuss the implications of the
colonization for cultural capacities,
while Bahn (1994) provides dates for
the earliest art in Australia. Bowdler
(1992) and Brown (1981) examine the
varying morphology of the modern
humans in Australia while Flood
(1983) describes the archaeology of the
first Australians. For the colonization
of North America see Hoffecker et al
(1993), C. Haynes {1980), G. Haynes
(1991), Gamble (1993) and Greenberg
et al (1986). Larichev et al (1988,
1990, 1992) summarizes the evidence
for occupation in northern Siberia.
Important sites in the Americas regard-
ing the earliest occupation include
Meadowcroft Rockshelter (Adovasio
et al 1990), Monte Verde in Chile
{Dillehiay 1989; Dillehay & Collins
1988) and Pedra Furada in Brazil
(Guidon et al 1994; Meltzer et al
1994). Dillehay et al (1992) review the
carliest archaeology of South America.
The changes in technology and
behaviour at 40,000 years ago in Africa
are discussed by Smith (1982),
Parkington (1986) and Wadley (1993).
The new technology in the Haua Fteah
is summarized by Close (1986) while
important cultural developments in the

Wadi Kubbaniya, such as grinding
stones, are described by Wendorf et al
(1980). The first technological changes
happening in West Asia are described
by Bar-Yosef (1988, 1994b), Gilead
(1991), Gilead & Bar-Yosef (1993) and
Olszewski & Dibble (1994). With
regard to East Asia, Bednarik & Yuzhu
(1991) and Aikens & Higuchi {1982)
describe the earliest pieces of art while
Zhonglong (1992) and Reynolds &
Barnes (1984) describe changes in stone
tools. Anderson {1990) and Groube et
al (1986) describe the first known
archaeological sites in south-east Asia.

Important summaries for the
cultural changes in Europe after
40,000 years ago are provided by
Mellars (1973, 1989a, 1989b, 1992),
White (1982), Gamble (1986) and
Allsworth-Jones (1986). Crucial dating
evidence for the spread of modern
humans is provided by Hedges et al
(1994), Bischoff et al (1989) and
Cabrera & Bischoff (1989). The earli-
est bone technology is considered by
Knecht (1993a, 1993b) and bead tech-
nology by White (198%9a, 1993a,
1993b). The earliest art is described by
Delluc & Delluc (1978) and Hahn
(1993), while claims for art in Act 3 are
made by Bednarik {1992, 1995) and
Marshack (1990). Interpretations of
the relationship between Neanderthals
and modern humans are considered by
Harold (1989) and Mellars (1989a).
The art of the last ice age from Europe
is described by Bahn & Vertut (1988),
while technological developments and
adaptations to the last glacial maxi-
mum are described by Straus (1991),
Jochim (1983) and Gamble & Soffer
{(1990). For later European prehistory
see Barton et al {1992) and Cunliffe
(1994).
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Ch. 3. The architecture of the
modern mind (pp. 31-64)

1 Whether or not there is a valid dis-
tinction to make here has troubled
philosophers for many years; the mind-
body problem being one of the major
issues of philosophy. Dennett (1991)
gives an entertaining introduction to
this problem while MacDonald (1992)
provides a review of mind-body identity
theories. For body-mind concepts in
the ancient world see Hankoff (1980).
2 Our bodies are physiologically
adapted to the diet of Pleistocene
hunter-gatherers: wild game, nuts, fruit
and fresh vegetables. The fact that our
diet today (and for much of later pre-
history) contrasts with this in terms of
the consumption of dairy products,
cereals, fatty meat, sugars, oils and
alcohol has profound consequences for
our health today: heart attacks,
strokes, cancers and diabetes are all
nutritionally related.

3 Tooby & Cosmides (1992) have
reviewed the manner in which most
social scientists (they claim) see the
mind as a ‘tabula rasa’, a blank slate,
waiting to be filled by the cultural
context of development. For instance
Clifford Geertz, perhaps the most
influential social anthropologist of the
20th century, has written about how
the mind is ‘desperately dependent
upon such extragenetic, outside-the-
skin control mechanisms ... for the
governing of behaviour’ (Geertz 1973,
44). Closely allied with this is what
might be interpreted as a denial of
human nature: ‘humanity is as various
in its essence as in its expression’ {ibid, 37).
4 The view of the brain as hardware
and the mind as software has been
expressed by the archaeologist, Colin
Renfrew: ‘The hardware (directly

dependent upon the genetic base) may
have changed little over the timespan
fof the past 40,000 years}] but it is in the
software (“culture”) that the radical
transformations from the hunter-gath-
erer to the space age have to be under-
stood’ (Renfrew 1993, 249).

5 Whether or not computers can be
truly creative has been discussed by the
cognitive scientist Margaret Boden
(1990}, who is more sympathetic to the
cause of creative computers than [ am
myself. As with making computers
intelligent, it hinges on how the term
‘creativity’ ts defined.

6 The need to reconstruct the cognition
of our earliest ancestors was always
implicitin Glynn Isaac’s work {e.g. 1978,
1981) and was addressed directly
in Isaac (1986). Other Palaeolithic
archaeologists were more disparaging
about both the need and our ability to
make cognitive interpretations. For
instance, Lewis Binford, perhaps the
most influential Palaeolithic archaeologist
of the 20th century, condemns attempts
at ‘palaeopsychology’. Similarly, but
much more recently, another highly
influential Palaeolithic archaeologist,
Clive Gamble, has written that ‘stone
tools can tell us ... precious little about
intelligence or its potential’ (1993,
170). Wynn (1979, 1981, 1989)
thought precisely the opposite. In his
early work Thomas Wynn clung onto
the idea that intelligence is a single,
generalized capacity. In his later work
(e.g. Wynn 1991, 1993) he has become
less ambitious with regard to inferring
the mental capacities of early hominids
by recognizing that intelligence may be
a modular phenomenon. And conse-
quently he now uses the morphological
attributes of early stone tools to infer
levels of spatial competence rather than
overall intelligence.
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7 The notion that ‘ontogeny recapitu-
lates phylogeny’ was originally pro-
posed by Haeckel in the 19th century,
although the roots of this idea can be
traced back to Aristotle. Gould (1977)
is a seminal volume discussing the
relationship berween phylogeny and
ontogeny, while Gould (1981) explains
how the notion of recapitulation was
used in the 19th and 20th centuries to
justify racist and sexist attitudes. With
regard to recent work, several psychol-
ogists have suggested that the ontogeny
of language recapitulates its phylogeny,
notably Parker & Gibson (1979).
Although there continue to be major
disagreements about recapitulation,
ontogenetic perspectives are now
commonplace in discussions of cogni-
tive evolution. This is amply illustrated
in papers by Gibson & Ingold (1993).1
will return to the notion of recapitula-
tion in Chapter 4.

8 Piaget published his ideas in a whole
stream of books, and they showed a
certain degree of development through-
out his lifetime. A good starting place is
his 1971 book Biology and Knowledge.
He argued that there were just three
‘programs’ running in the mind which
he referred to as ‘assimilation’, ‘accom-
modation’ and ‘equilibration’. The first
of these is the manner in which new
knowledge becomes integrated with
that already in the mind, while the
second refers to how existing knowl-
edge is changed to accommodate new
knowledge. These are therefore recip-
rocal processes working in tandem.
Equilibration was proposed as a term
to describe the mental restructuring
that occurs during development. Piaget
proposed a stage model of develop-
ment with mental restructuring mark-
ing the start of each new stage. In its
simplest form Piaget proposed four stages:

sensorimotor intelligence {birth-2 yrs),
preoperational intelligence (2-6/7 yrs),
concrete operational intelligence (6/7-11
yrs) and formal operational intelligence
after the age of about 12 yrs. During
the sensorimotor stage there is an
absence of internalized, representa-
tional thought which only emerges
with preoperational intelligence and
allows the development of language.
The two forms of operational intelli-
gence involve a series of mental opera-
tions that allow, among other things,
long-term planning of actions. Formal
operational intelligence is particularly
concerned with thinking about hypo-
thetical objects and events.

9 Many more psychologists have
adopted this Swiss-army-knife view of
the mind than 1 am willing to discuss in
my main text. For instance while
Gardner (1983) has ‘cut the cake’ of
intelligence into seven pieces, Robert
Sternberg (1988) cut it into just three,
which he named analytical, creativ
and practical intelligence. The neuro-
physiologist Michael Gazzaniga (1985;
Gazzaniga & Lerdoux 1978) has
argued that the mind is a coalition of
bundles of semi-independent agencies,
and Khalfa (1994) has written in the
introduction to a book entitled What is
Intelligence? that there are ‘many types
of intelligence and they cannot be easily
compared, let alone rated on a
common scale.” The cake of memory
has also been sliced up in various ways
during the last two decades. One slicing
has created working, short-term and
long-term memory. Endel Tulving
(1983) has cut this cognitive cake into
procedural and propositional memories,
which approximates to a distinction
between knowing about skills and
knowing about knowledge. Propositional
memory has then been cut again into
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episodic and semantic memories. The
first is involved in the recording and
subsequent retrieval of memories of
personal happenings and doings, the
second is concerned with knowledge of
the world that is independent of a
person’s identity and past.

10 Fodor (1983). A summary and
critical discussion of Fodor’s book is
provided in Fodor (1985).

11 This quote by Fodor is so good it is
worth repeating: * “But look,” you might
ask, “why do you care about modules
so much? You’ve got tenure; why don’t
you take off and go sailing?” This is a
perfectly reasonable question and one
that I often ask myself.... But ... the
idea that cognition saturates percep-
tion belongs with (and is, indeed,
historically connected with) the idea
in the philosophy of science that
one’s observations are comprehensively
determined by one’s theories; with the
idea in anthropology that one’s values
are comprehensively determined by
one’s culture; with the idea in sociology
that one’s epistemic commitments,
including especially one’s science, are
comprehensively determined by one’s
class affiliations; and with the idea in
linguistics that one’s metaphysics is
comprehensively determined by one’s
syntax. All these ideas imply a kind of
relativistic holism: because perception
is saturated with cognition, observa-
tion by theory, values by culture,
science by class, and metaphysics by
language, rational criticism of scientific
theories, ethical values, metaphysical
world-views, or whatever can take
place only within the framework of
assumptions that - as a matter of geo-
graphical, historical or sociological
accident — the interlocutors happen to
share. What you can’t do is rationally
criticize the framework.

“The thing is: ] hate relativism. I hate
relativism more than I hate anything
else, excepting, maybe, fibreglass power-
boats. More to the point I think that
relativism is very probably false. What
it overlooks, to put it briefly and
crudely, is the fixed structure of human
nature.... Well, in cognitive psychology
the claim that there is a fixed structure
of human nature traditionally takes the
form of an insistence on the hetero-
geneity of cognitive mechanisms and
the rigidity of the cognitive architecture
that effects their encapsulation. If there
are faculties and modules, then not
everything affects everything else; not
everything is plastic. Whatever the All
1s, at least there is more than One of it.’
(Fodor 1988, §).

12 Fodor (1985, 4).

13 Fodor (1988, 4).

14 Fodor (1985, 4).

15 Gardner (1983). Frames of Mind
was also published as a 10th-anniver-
sary edition in 1993 and accompanied
by a sequel Multiple Intelligences: The
Theory in Practice (Gardner 1993).

16 Gardner (1983, 279).

17 Gardner (1983, 279).

18 This was suggested by Gallistel &
Cheng (1985) when commenting on
Fodor’s ideas.

19 In addition to Cosmides and Tooby,
other prominent evolutionary psycholo-
gists are Steven Pinker (1994) who
focuses on the evolution of language
and the psychologist David Buss
(1994) who researches human mate
selection using cross-cultural data.

20 My discussion of Cosmides and
Tooby’s work draws on Cosmides
{1989), Cosmides & Tooby (1987,
1992, 1994) and Tooby & Cosmides
(1989, 1992).

21 At the joint meeting of the Royal
Society/British Academy entitled ‘The
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evolution of social behaviour patterns
in primates and man’, London, 46
April 1995.

22 The notion of divine intervention is
perhaps harder to resist when dealing
with the mind than with other parts of
the body and person. For instance
when describing the evolution of the
brain, the Nobel-prize-winning scien-
tist Sir John Eccles decided that it was
necessary to invoke supernatural spir-
itual creation for the qualities of the
human mind (Eccles 1989).

23 At the meeting of the ‘Human
Behavior and Evolution Society’, Santa
Barbara, 28 June-1 July 1995, John
Tooby argued that episodic memory, as
defined by Tulving (1983), is funda-
mentally related to the ‘theory of mind’
module. Tooby wishes to cut the cake
of memory into many thin slices, with
each cognitive module having its own
independent memory system.

24 Kaplan & Hill (1985) provide
evidence for a relationship between
hunting ability and reproductive success
among modern hunter-gatherers.

25 Tooby & Cosmides (1992, 113).
26 Fodor (1987, 27).

27 For an account of Andrew Wiles’
announcement of a proof see New
Scientist 3 July 1993 and S November
1994.

28 Bird-David (1990).

29 Riddington (1982, 471). Also quoted
in Ingold (1993, 440).

30 Morphy {1989b) provides a succinct
discussion of how the landscape was
created by the Ancestral Beings during
the Dreamtime. As he describes, the
Ancestral past is more appropriately
thought of as a dimension of the
present and consequently the landscape
is not simply a record of past
mythological events but plays an active
role in creating those events.

31 Saladin D’Anglure (1990, 187).
This work discusses the complex and
often ambiguous conception of the
polar bear by the Inuit. The Inuit draw
parallels between humans and the polar
bear due to similarities in behaviour: the
bear stands on two legs, constructs
winter shelters, travels across land and
sea, and hunts seals using similar
tactics to those of the hunters. The bear
plays a central role in many of the rituals
during the growing up of an Inuit boy
and is associated with masculine sexual
powers. For instance killing one’s first
bear is a sign of adult virility and
sterile women eat polar bear penises.
32 Willis (1990) provides a review of
changing definitions and interpreta-
tions of totemism in the introduction
to his edited volume about human
meaning in the natural world. As he
describes, Lévi-Strauss raised the whole
level of the totemic debate to a level of
generality about universal human
thought processes by the publication in
1962 of his two major works, Le
Totémisme Aujourd’hui and La Pensée
Sauvage (The Savage Mind). Douglas
(1990, 35) characterizes Lévi-Strauss’
views as the practice of humanity
brooding on itself and place in nature.
33 Ingold (1992, 42).

34 Gellner {1988, 45) emphasizes that
the seemingly absurd associations that
are made in the thought and language
of non-Western traditional societies,
reflect a complex and sophisticated
cognition which serves to accomplish
many ends at once. It is the ‘single
strandedness, the neat and logical divi-
sion of labour, the separation of func-
tions’ that is characteristic of modern
Western society which is the anomaly
and which needs explaining. Ingold
{1993) makes a very similar argument
to Gellner, by suggesting that the cognitive
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separation between ‘nature’, ‘society’
and ‘technology’ is a product of Western
thought. Modern hunter-gatherers make
no such distinctions and exhibit unre-
strained cognitive fluidity. The issue
that neither Ingold nor Gellner addresses
and which is central to this book is that
this may not have been the case for pre-
modern hunter-gatherers.

35 For instance, in the case of the polar
bear and the Inuit referred to above, the
bear is strongly associated with male
strength. By associating themselves with
the polar bear, the Inuit males use the
bear as a potent ideological tool to
consolidate their domination of womea.
Saladin D’ Anglure (1990).

36 Whitelaw (1991) has made a detail=d
cross-cultural study of the use of space
in hunter-gatherer camps, demonstrat-
ing how community layout maps
kinship relations, and how space is an
active medium for social interaction. To
quote him: ‘spatial organization is used
by different individuals and in different
cultures to generate, amplify, facilitate,
manipulate and control social interac-
tion and organization’ (1991, 181).

37 To quote the social anthropologist
Andrew Strathern: ‘what people wear,
and what they do to and with their
bodies in general, forms an important
part of the flow of information - estab-
lishing, modifying and commenting on
major social categories, such as age, sex
and status’ {quoted in White 1992,
539-40). Similatly, Turner stated that
‘the surface of the body ... becomes the
symbolic stage upon which the drama
of socialization is enacted, and bodily
adornment ... becomes the language
through which it is expressed’ (quoted
in White 1992, 539).

38 The tools of modern humans
display very effective designs for their
functional tasks (e.g. Oswalt 1976;

Torrence 1983; Bleed 1986; Churchill
1993). But at the same time these tools
are used in conducting social relation-
ships. Polly Wiessner (1983) has docu-
mented this for the arrows of the
Kalahari San. While these are very
effective hunting weapons, the shapes
of the arrow heads carry information
about group affiliation. Their use in
hunting the eland, an animal central to
San mythology, results in the arrows
also having considerable symbolic
significance,

39 Whiten & Perner (1991). See also
Gopnik & Wellman (1994), Whiten
(1991) and Wellman (1991).

40 For the relationship between autism
and the impairment of the theory of
mind module see Leslie (1991, 1994),
Frith (1989) and Baron-Cohen (1995).
These works describe how other aspects
of cognition may be left unaffected.
Some autistic children appear to have
prodigious talents in the fields of art,
music or mathematics. For an account
of these see Sacks (1995), particularly
the essay within that volume entitled
‘Prodigies’. A remarkable case of an
idiot savant is described by Smith &
Tsimpli (1995). This is a man known as
Christopher who at the age of 35 has
an IQ of between 40 and 70 (human
average is 100) and who fails tests set
for five year olds. He has to live in shel-
teted accommodation because he cannot
look after himself. Yet Christopher can
speak more than 15 languages in addi-
tion to his native English.

41 Humphrey (1976). His ideas have
also been elaborated in Humphrey
(1984, 1993).

42 Atran (1990, 1994).

43 Keil (1994) and Atran (1994).

44 Atran (1990).

45 Berlin (1992; Berlin et al 1973) and
Atran (1994).
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46 Sacks (1995, 269). Other examples
are described in Atran {1990).

47 Mithen (1990, 52-88) reviews the
methods by which modern hunter-
gatherers gather information from their
environments, and how this information
is used in decision making. Particularly
useful ethnographic accounts, which
include examples of the extensive and
detailed natural history knowledge that
hunter-gatherers rely upon, are as
follows: 'Kung (Lee 1976, 1979; Lee &
DeVore 1976; Marshall 1976; Blurton-
Jones & Konner 1976), G/Wi
(Silberbauer 1981), Valley Bisa (Marks
1976), Ache (Hill & Hawkes 1983),
Mistassini Cree  (Tanner 1979;
Winterhalder 1981), Koyukon (Nelson
1983), Kutchin (Nelson 1973), Ten’a
(Sullivan 1942), Nunamiut (Gubser
1965; Binford 1978), Groote Eylandt
Islanders (Levitt 1981), Gidjingali
(Meehan 1982), Tiwi (Goodale 1971)
and Canadian Indians (Jennes 1977).
48 Spelke (1991; Spelke et al 1992). See
also Pinker (1994, 423-24).

49 Atran (1990, 57).

50 Kennedy (1992) argues that people
are prone to a compulsive anthropo-
morphizing. The idea that animals are
conscious and have purpose appears to
be built into us by nature. He does not
discuss what appears to be a similar
compulsiveness for children to attrib-
ute minds to inert physical objects.

51 Greenfield (1991). See also Lock
(1993). There is, however, considerable
disagreement on this issue and intuitive
knowledge systems may be present and
working in the mind from birth.

52 Karmiloff-Smith {1992). A summary
of her book and a critical discussion of
the ideas are found in Karmiloff-Smith
(1994).

53 Karmiloff-Smith (1994, 695).

54 Geary (1995) uses the term ‘primary

biological abilities’, rather than intui-
tive knowledge, to refer to those abili-
ties which are hard-wired into the brain
as a consequence of our evolutionary
history. He argues that the kick start to
the development of mathematical
knowledge is a pan-human capacity for
counting. This provides a set of ‘skel-
etal principles’ that guide counting
behaviour before children have ac-
quired the use of number words.

55 Karmiloff-Smith (1994, 701, 706).
It is important to note that Karmiloff-
Smith’s model for mental development
is not a simple stage model. She believes
that there are two distinct parallel pro-
cesses happening at the same time: ‘one
of progressive modularizaton, the other
of progressive explicitness of knowl-
edge representations’ {1994, 733).

56 Carey & Spelke (1994, 184). The
precise similarities and differences
between the ideas of Carey and Spelke
and Karmiloff-Smith have yet to be
explored. Carey and Spelke draw inter-
esting comparisons between concep-
tual change in the history of science
and during child development arguing
for similarities in how children and
scientists construct mappings across
different knowledge domains.

57 Boden (1990). A summary and
critical discussion of Boden’s ideas are
found in Boden (1994).

58 Koestler, quoted in Boden (1990).
59 Rozin (1976); Rozin & Schull (1988).
60 Rozin {1976, 262).

61 Sperber (1994).

Ch. 4. A new proposal for the
mind’s evolution (pp. 65-78)

1 The excavation and phasing of the
South Church are described in Hodges
& Mithen (1993).
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2 Quoted in Gould (1977, 76).

3 Gould (1977, 116).

4 Gibson (editorial, p. 276 in Gibson &
Ingold 1993).

5 Lock (1993).

6 As the psychologist Daniel Povinelli
stated in 1993 regarding the evolution
of a theory of mind, ‘comparing the
ontogeny of psychological capacities
should allow evolutionary psychologists
to reconstruct the order in which
particular features of mental state
attribution evolved’ (Povinelli 1993,
506). This is precisely my aim in this
chapter - although my intention is to do
this with regard to the mind in general.
7 Gould (1981, 115).

8 Lock (1993) argues that the use of
ontogenetic information for developing
hypothetical scenarios for evolution to
be tested by other data is an appropriate
method of research.

9 I must stress here that Karmiloff-
Smith does not separate progressive
modularization of the mind and ‘repre-
sentational redescription’ into two
consecutive processes; she argues that
these happen in parallel with each
other. However, a time lag is implied
between them as knowledge has to
become part of a specialized module,
before becoming explicitly represented
and applicable between domains.

10 Natural selection is unlikely to have
done all the shaping by itself. There
were other evolutionary processes at
work, such as genetic drift and founder
effects, which may have also played a
significant role in the continual tinker-
ing. The relative importance of natural
selection is a matter of considerable
debate among evolutionary biologists.
11 The significance of throwing for the
evolution of the mind has been
explored by Calvin {1983, 1993).

Ch. 5. Apes, monkeys and the mind
of the missing link (pp. 79-104)

1 Examples of the use of the chim-
panzee as an analogy for early human
ancestors are McGrew {1992) and Falk
(1992). Byrne (1995, 27-30) explains
how a better approach is to reconstruct
the behaviour and cognition of our
ancestors by using the methods of
cladistics.

2 Goodall’s work is summarized in her
two books (Goodall 1986, 1990).

3 Twenty years after Goodall first
recognized tool use by chimpanzees
Christophe and Hedwige Boesch in
West Africa have been extending the
observed repertoire of chimpanzee tool
use by describing the use of anvils and
hammerstone to crack nuts in the Tai
forest (e.g. 1983, 1984a, 1984b, 1990,
1993). There have also been a large
number of studies of chimpanzee tech-
nology undertaken by Bill McGrew
and his colleagues, culminating in his
book entitled Chimpanzee Material
Culture published in 1992. Together
with studies by other primatologists
such as Sugiyama (1993) and Matsuzawa
{1991) a very substantial database
concerning chimpanzee tool use has
been created, which, as McGrew
argues, has considerable implications
for human evolution — although quite
what those implications are remains
contentious.

4 McGrew (1992).

5 Boesch & Boesch (1993) explain that
just seven types of actions are used for
making the whoie repertoire of chim-
panzee tools: {1) detaching a leafy twig
or branch from a plant to use as a stick;
(2) cutting a stick to a specific length
with teeth or hands; (3) removing the
bark or leaves from a stick with teeth or
hands; (4) sharpening the end of a stick
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using teeth; (5) modifying the length of
a stick (after initial use) with teeth or
hands; (6) breaking a branch or stone
in two by hitting it on a hard surface to
make a hammer; (7) breaking a branch
in two by pulling while standing on it
to make a hammer. There have been no
observations of intentional flaking of
stone. Among the Tai chimpanzees the
first four actions are often used in
succession while 83% of the observed
modifications to sticks involved the
first three.

6 Matsuzawa (1991).

7 Nishida (1987), Boesch & Boesch
(1990) and McGrew {1992).

8 The processes of social learning have
been the subject of much discussion in
recent literature about primates, e.g.
Clayton (1978), Galef (1988, 1990),
Whiten (1989), Visalberghi & Fragaszy
(1990), Tomasello et al (1987, 1993),
Tomasello (1990) and Byrne (1995). In
addition to imitation, social learning
might involve the processes of stimulus
enhancement and response facilitation.
Stimulus enhancement is the process in
which an animal’s interest in objects
may be stimulated simply by the activ-
ities of another. The actual process
of learning to use the objects as tools
may follow on a trial-and-error basis.
Another social learning process is
response facilitation in which the pres-
ence of a conspecific performing an
action increases the likelihood that
another animal seeing it will do the
same. A critical difference between this
and imitation is that for the latter it is
normally supposed that the action
must be new to the animal, whereas
response facilitation evokes actions
that already existed in the animal’s
behavioural repertoire. Many primat-
ologists now believe that monkeys
never imitate, and some extend this to

chimpanzees especially when they are
in wild situations. Even if imitation is
present among chimpanzees it seems to
be at a markedly lower intensity than in
modern humans. Yet these types of
social learning are likely to be the
primary processes by which tool use
diffuses within chimpanzee populations.
9 For example, McGrew (1992, 186-7),
Byrne (1995, 86-8).

10 Boesch (1991, 1993).

11 Wrangham (1977).

12 Menzel (1973, 1978).

13 Boesch 8 Boesch (1984a)

14 Katherine Milton has proposed that
the greatest environmental challenges
are faced by those primates which rely
on fruit because this resource is the
most widely dispersed in space and
time (Milton 1988). Primates must
solve the problem of remembering the
location of fruit trees, and exploiting
the fruit at the appropriate time in its
ripening cycle. This, she argued, would
have created a selective pressure for
greater intelligence and she suggested
that there is indeed a correlation
between brain size and diet among the
primates. Similarly Kathleen Gibson
has stressed the selective pressures on
cognition that ‘omnivorous extractive
foraging® would create (Gibson 1986,
1990). By this she refers to the practice
of removing food from various types of
matrices — kernels from nut shells, ants
from mounds, eggs from shells. These
foodstuffs, which come encased in an
inedible layer, are typically high in
energy and protein. They are often
available during the dry season, when
other resources may be scarce. They
are, however, difficult to exploit,
requiring either very specialized
anatomical adaptations or the use of
tools and an intelligence that can
conceive of ‘hidden’ food sources.
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Robin Dunbar has since shown
that the correlations between brain size
and foraging patterns are likely to be
spurious (Dunbar 1992}, while McGrew
has dismissed the idea that there is a
clear relationship between the use of
tools and brain size (McGrew 1992).
Moreover, Cheney and Seyfarth have
pointed out that when we look at
animals in general, rather than just
primates, diet, foraging behaviour and
brain size vary widely with no clear
correlations (Cheney &  Seyfarth
1990). In addition, they point to the
difficulty in making a distinction
between ecological and social pres-
sures. Primates use social strategies to
cope with environmental complexity.
Patchy and irregular food supplies
provide selective pressures for greater
cooperation in foraging, abilities to
detect cheaters in food sharing and for
communication about resource distri-
bution. Group size among primates, for
instance, which is Dunbar’s measure of
social complexity, is strongly related to
predator risk and food availability
{Dunbar 1988).

15 Consider, for instance, the little bird
known as Clark’s nutcracker. This
small bird has a brain weighing less
than 10g, but each winter hides more
than 30,000 seeds for winter stores.
Not only does it hide them, but it regu-
larly finds at least half of the hidden
nuts. Laboratory studies have shown
that this bird has a prodigious spatial
memory, far greater than that of
humans (Mackintosh 1994).

16 Boesch & Boesch (1989).

17 Cheney & Seyfarth (1990} under-
took an extensive series of experiments
to explore the types of clues from
which vervet monkeys could infer
information, focusing on clues which
one would expect to be of significance

for the monkeys. For instance one of
the species feared by vervet monkeys
are humans, in the form of the local
Maasai people who herd cattle and
goats. The monkeys tend to give a
human alarm call and then flee when-
ever Maasai appear. Can the monkeys
use the approach of cows to infer the
approach of the Maasai? Cheney and
Seyfarth used hidden loud speakers to
play the lowing of cows. They found a
positive reaction. Although cows offer
no threat to the monkeys, they reacted
to the lowing as if they were hearing the
Maasai themselves, indicating that they
have a mental association between
these two species. The monkeys’
reacted in a similar fashion when the
ringing of bells was played, another
sound associated with approaching
Maasai. Consequently the monkeys
appeared adept at using such secondary
auditory clues and mental associations
to infer approaching danger.
Conversely however, when the
secondary clues are visual rather than
auditory the monkeys appear to be much
less ‘intelligent’. For instance they do
not react to the distinctive dust clouds
created by the approach of Maasai
with their cows, and only flee when the
cows and people emerge. The monkeys
difficulty with visual clues was explored
in a series of experiments using a stuffed
gazelle carcass placed in a tree to mimic
a leopard kill. Leopards are one of the
major predators of the monkeys and
normally remain in the close vicinity of
their recent kills. The carcass was placed
in a tree during the night so that it
would be readily visible to the monkeys
the next morning. Yet they ignored it
and undertook their normal activities
as if the carcass was simply not there.
Similarly, the monkeys appear not
to understand the implications of fresh
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python tracks. Pythons are another
major predator of monkeys and they
leave distinctive trails in the sand.
Cheney and Seyfarth observed that
when monkeys approach such tracks
they show no increase in vigilance or
any change of behaviour. Indeed, they
watched monkeys follow such tracks to
bushes and then become shocked when
they stumbled upon a python!

18 It is likely that humans are the only
primate able to draw inferences from
visual clues which are displaced from
their referent e.g. footprints (Davidson
& Noble 1989; Hewes 1986, 1989).
19 Byrne & Whiten (1988).

20 Byrne & Whiten {1988, editorial p. 4).
21 de Waal (1982).

22 Byrne & Whiten (1991, 1992),
Byrne (1995, 124-40). Heyes (1993)
provides an important critical review
of studies, such as those drawing on
anecdotal data by Byrne and Whiten,
which purport to demonstrate a ‘theory
of mind’ in non-human primates.

23 Premack & Woodruff (1978),
Premack (1988).

24 Humphrey describes his ideas in two
very readable short books (Humphrey
1984, 1993 (originally published 1986)).
In his more recent work (Humphrey
1992), he deals with consciousness as
raw sensation rather than what he
describes as the second-order mental
faculties ‘thoughts about feelings” and
‘thoughts about thoughts’. It is this type
of consciousness, however, that remains
my interest when dealing with the
evolution of the human mind.

25 Gardner et al (1989).

26 Premack & Premack (1972).

27 Savage-Rumbaugh & Rumbaugh
(1993).

28 Terrace (1979), Terrace et al (1979).
29 Greenfield & Savage-Rumbaugh
(1990), Savage-Rumbaugh & Rumbaugh

{1993). Sue Savage Rumbaugh argues
that the small size and other morpho-
logical traits of the bonobo make it a
better model for the common pongid/-
hominid ancestor than the common
chimpanzee. Kanzi was born in captiv-
ity in 1980 to Matata, who had been
caught in the wild. Matata never per-
formed well on language tasks,
although her social skills were excellent.
30 Pinker (1994, 151).

31 Marler (1970).

32 The cerebral cortex is the outer
layer of the cerebral hemispheres
referred to as ‘grey matter’, comprising
layers of nerve cells and their inter-
connections which are thrown into a
series of folds and troughs. In contrast,
the vocal calls of primates are controlled
by neural processes in the brain stem (the
part of the brain connecting the cerebral
hemispheres to the spinal cord) and
limbic systems (the nerve pathways and
networks within the temporal lobes of
the cerebral hemispheres) {Marler 1970).
33 Alex is an African Grey parrot who
exhibits cognitive capacities that
appear to be analogous (though not
homologous) to those of primates and
humans. Alex has been a good subject
to explore inter-species cognitive simi-
larities since he has learnt to speak and
hence one of the major constraints on
exploring primate minds can partly be
overcome. Pepperberg (1990) provides
a review of her studies of Alex and their
implications.

34 Boesch & Boesch (1983).

35 Boesch & Boesch (1989).

36 This episode of Kate’s tool use was
described by Brewer & McGrew
(1990). She first used a stout chisel and
then a finer chisel to make an indenta-
tion in the nest. A sharp pointed stick
was then used to puncture the nest wall
and finally a longer, flexible stick was
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used to dip for honey. Overall, Kate
appears to have sequentially used a set
of tools each appropriate for a specific
task. McGrew feels justified in describ-
ing these as a toolkit.

37 Boesch (1991, 1993).

38 Boesch & Boesch {1989).

39 Boesch & Boesch (1989, 569).

40 Byrne (1995).

41 Cheney & Seyfarth (1988, 1990).
42 While monkeys appear unable to
recognize themselves in mirrors, they
are able to learn to use mirrors, such as
to see if another monkey is around the
corner (Byrne 1995).

43 Byrne & Whiten {1992).

Ch. 6. The mind of the first stone
toolmaker (pp. 105-128)

1 When discussing Oldowan technology,
it is more appropriate to use the term
‘artifact’ than ‘tool’. When archaeolo-
gists find these Oldowan flakes and
cores it is not clear whether they are the
pieces thrown away during manufac-
ture (like the leaves from a twig when
stripping it for a termite stick) or those
pieces kept for some task or other. It is
not even clear that the actors them-
selves had any idea of this division
between ‘waste’ and ‘tools’. So archae-
ologists, being cautious creatures, use a
neutral term, artifacts. Potts (1988,
table 8.6) provides data on frequency
of raw material use by weight and
number of artifacts at four sites from
Bed I, Olduvai: DK, FLKNN-3, FLK
‘Zinj’ and FLK North-6. At FLK “Zinj’
902% of artifacts are made from
quartzite, although as these are small
they constitute only 27.6% of the total
weight of the assemblage. Artifacts
made from vesicular basalt, on the
other hand, compose only 4.7% of the

total number of artifacts, but 44.7% of
the total weight. DK is notable for
having a relatively high frequency of
nephelinite (a type of lava) in terms of
artifact numbers (22.7%) and weight
(12.6%). Chert, gneiss and feldspar
never reach more than 0.2% of an
assemblage by number or weight,
except at FLK North-6 where 1.6% of
the artifacts are made from chert.

2 Wynn & McGrew (1989).

3 Traces of ‘polish’ from woodworking
have been found on the edges of 1.5-
million-year-old artifacts from Koobi
Fora (Keeley & Toth 1981). The pos-
sible functions of Oldowan artifacts
have been discussed by Schick & Toth
(