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INTRODUCTION

THE MASTER AND HIS EMISSARY

HIS BOOK TELLS ASTORY ABOUT OURSELVES AND THE WORLD, AND ABOUT HOW

WE got to be where we are now. While much of it is about the structure
of the human brain — the place where mind meets matter — ultimately it is
an attempt to understand the structure of the world that the brain has in part
created.

Whatever the relationship between consciousness and the brain —
unless the brain plays no role in bringing the world as we experience it into
being, a position that must have few adherents — its structure has to be
significant. It might even give us clues to understanding the structure of the
world it mediates, the world we know. So, to ask a very simple question,
why is the brain so clearly and profoundly divided? Why, for that matter, are
the two cerebral hemispheres asymmetrical? Do they really differ in any
important sense? f so, in what way?

The subject of hemisphere differences has a poor track record,
discouraging to those who wish to be sure that they are not going to make
fools of themselves in the long run. Views on the matter have gone through
a number of phases since it was first noticed in the mid-nineteenth century
that the hemispheres were not identical, and that there seemed to be a
clear asymmetry of function related to language, favouring the left
hemisphere. At first, it was believed that, apart from each hemisphere
obviously having sensory and motor responsibility for, and control of, the
opposite (or ‘contralateral’) side of the body, language was the defining
difference, the main specific task of the left hemisphere. The right
hemisphere was considered to be essentially ‘silent. Then it was
discovered that, after all, the right hemisphere appeared better equipped
than the left hemisphere to handle visual imagery, and this was accepted
as the particular contribution it made, its equivalent to language: words in
the left hemisphere, pictures in the right. But that, too, proved



unsatisfactory. Both hemispheres, it is now clear, can deal with either kind
of material, words or images, in different ways. Subsequent attempts to
decide which set of functions are segregated in which hemisphere have
mainly been discarded, piece after piece of evidence suggesting that
every identifiable human activity is actually served at some level by both
hemispheres. There is, apparently, vast redundancy. Enthusiasm for
finding the key to hemisphere differences has waned, and it is no longer
respectable for a neuroscientist to hypothesise on the subject.

This is hardly surprising, given the set of beliefs about the differences
between the hemispheres which has passed into the popular
consciousness. These beliefs could, without much violence to the facts, be
characterised as versions of the idea that the left hemisphere is somehow
gritty, rational, realistic but dull, and the right hemisphere airy-fairy and
impressionistic, but creative and exciting; a formulation reminiscent of
Sellar and Yeatman's immortal distinction (in their parody of English history
teaching, 1066 and All That) between the Roundheads — ‘Right and
Repulsive’ — and the Cavaliers — ‘Wrong but Wromantic’. In reality, both
hemispheres are crucially involved in reason, just as they are in language;
both hemispheres play their part in creativity. Perhaps the most absurd of
these popular misconceptions is that the left hemisphere, hard-nosed and
logical, is somehow male, and the right hemisphere, dreamy and sensitive,
is somehow female. If there is any evidence that could begin to associate
each sex with a single cerebral hemisphere in this way, it tends to indicate,
if anything, the reverse — but that is another story and one that | will not
attempt to deal with in this book. Discouraged by this kind of popular
travesty, neuroscience has returned to the necessary and unimpeachable
business of amassing findings, and has largely given up the attempt to
make sense of the findings, once amassed, in any larger context.

Nonetheless it does not seem to me likely that the ways in which the
hemispheres differ are simply random, dictated by purely contingent
factors such as the need for space, or the utility of dividing labour, implying
that it would work just as well if the various specific brain activities were
swapped around between hemispheres as room dictates. Fortunately, |
am not alone in this. Despite the recognition that the idea has been
hijacked by everyone from management trainers to advertising
copywriters, a number of the most knowledgeable people in the field have



been unable to escape the conclusion that there is something profound
here that requires explanation. Joseph Hellige, for example, arguably the
world's best-informed authority on the subject, writes that while both
hemispheres seem to be involved in one way or another in almost
everything we do, there are some ‘very striking’ differences in the
information-processing abilities and propensities of the two hemispheres.1
V. S. Ramachandran, another well-known and highly regarded
neuroscientist, accepts that the issue of hemisphere difference has been
traduced, but concludes: ‘The existence of such a pop culture shouldn't
cloud the main issue — the notion that the two hemispheres may indeed be
specialised for different functions.’2 And recently Tim Crow, one of the
subtlest and most sceptical of neuroscientists researching into mind and
brain, who has often remarked on the association between the
development of language, functional brain asymmetry and psychosis, has
gone so far as to write that ‘except in the light of lateralisation nothing in
human psychology/psychiatry makes any sense.’3 There is little doubt that
the issues of brain asymmetry and hemisphere specialisation are
significant. The question is only — of what?4

| believe there is, literally, a world of difference between the
hemispheres. Understanding quite what that is has involved a journey
through many apparently unrelated areas: not just neurology and
psychology, but philosophy, literature and the arts, and even, to some
extent, archaeology and anthropology, and | hope the specialists in these
areas will forgive my trespasses. Every realm of academic endeavour is
now subject to an explosion of information that renders those few who can
still truly call themselves experts, experts on less and less. Partly for this
very reason it nonetheless seems to me worthwhile to try to make links
outside and across the boundaries of the disciplines, even though the
price may be that one is always at best an interested outsider, at worst an
interloper condemned to make mistakes that will be obvious to those who
really know. Knowledge moves on, and even at any one time is far from
certain. My hope is only that what | have to say may resonate with the ideas
of others and possibly act as a stimulus to further reflection by those better
qualified than myself.

I have come to believe that the cerebral hemispheres differ in ways that
have meaning. There is a plethora of well-substantiated findings that



indicate that there are consistent differences — neuropsychological,
anatomical, physiological and chemical, amongst others — between the
hemispheres. But when | talk of ‘meaning’, it is not just that | believe there
to be a coherent pattern to these differences. That is a necessary first step.
| would go further, however, and suggest that such a coherent pattern of
differences helps to explain aspects of human experience, and therefore
means something in terms of our lives, and even helps explain the
trajectory of our common lives in the Western world.

My thesis is that for us as human beings there are two fundamentally
opposed realities, two different modes of experience; that each is of
ultimate importance in bringing about the recognisably human world; and
that their difference is rooted in the bihemispheric structure of the brain. It
follows that the hemispheres need to co-operate, but | believe they are in
fact involved in a sort of power struggle, and that this explains many
aspects of contemporary Western culture.

THE STRUCTURE OF THIS BOOK

This book is divided, like the brain it describes, into two parts.

In Part I, [ will focus on the brain itself, and what it can tell us. | will look at
the evolution of the brain, its divided and asymmetrical nature, the
implications of the development of music and language, and what we know
about what goes on in each side of the brain. What is it they do that is so
different? Well, | will argue, nothing much: it is quite true that almost
everything we once thought went on in one or other hemisphere alone is
now known to go on in both.S So where does that leave the pursuit of
hemisphere differences? Right on track. The whole problem is that we are
obsessed, because of what | argue is our affiliation to left-hemisphere
modes of thought, with ‘what’ the brain does — after all, isn't the brain a
machine, and like any machine, the value of it lies in what it does? | happen
to think this machine model gets us only some of the way; and like a train
that drops one in the middle of the night far from one's destination, a train
of thought that gets one only some of the way is a liability. The difference, |
shall argue, is not in the ‘what’, but in the ‘how’ — by which I don't mean ‘the
means by which’ (machine model again), but ‘the manner in which’,
something no one ever asked of a machine. | am not interested purely in



‘functions’ but in ways of being, something only living things can have.

Did the important semantic speech centres of the brain simply end up in
the left hemisphere by accident? And if it's so important to keep a complex
function such as language all in one place, then why does language also
depend on the right hemisphere? Is music really just a useless spin-off
from language, or something more profound? Why do we have language
anyway? For communicating? For thinking? If not, for what purpose, then?
Why are we right-handed (or left-handed), rather than ambidextrous? Is the
body essential to our way of being, or just a useful fuelling and locomotor
system for the brain? Is emotion really just an aid to cognition, helping us to
weigh our decisions correctly, or is it something a bit more fundamental
than that? Why does it matter if one hemisphere tends to see things in their
context, while the other as carefully removes them from it?

One of the more durable generalisations about the hemispheres has
been the finding that the left hemisphere tends to deal more with pieces of
information in isolation, and the right hemisphere with the entity as a whole,
the so-called Gestalt — possibly underlying and helping to explain the
apparent verbal/visual dichotomy, since words are processed serially,
while pictures are taken in all at once. But even here the potential
significance of this distinction has been overlooked. Anyone would think
that we were simply talking about another relatively trivial difference of
limited use or interest, a bit like finding that cats like to have their meat
chopped up into small bits, whereas dogs like to wolf their meat in slabs.
At most it is seen as helpful in making predictions about the sort of tasks
that each hemisphere may preferentially carry out, a difference in
‘information processing’, but of no broader significance. But if it is true, the
importance of the distinction is hard to over-estimate. And if it should turn
out that one hemisphere understands metaphor, where the other does not,
this is not a small matter of a quaint literary function having to find a place
somewhere in the brain. Not a bit. It goes to the core of how we understand
our world, even our selves, as | hope to be able to demonstrate.

What if one hemisphere is, apparently, attuned to whatever is new? Is
that, too, just a specialised form of ‘information processing’? What role
does imitation play in releasing us from determinism (a question | return to
in different forms throughout the book)? | am not, of course, the first to ask
such questions, and they undoubtedly admit of more than one answer, and



more than one type of answer. But, while only a fool would claim to have
definitive answers, | shall make some suggestions that | hope may
encourage others to think differently about ourselves, our history and
ultimately our relationship with the world in which we live.

Things change according to the stance we adopt towards them, the type
of attention we pay to them, the disposition we hold in relation to them. This
is important because the most fundamental difference between the
hemispheres lies in the type of attention they give to the world. But it's also
important because of the widespread assumption in some quarters that
there are two alternatives: either things exist ‘out there’ and are unaltered
by the machinery we use to dig them up, or to tear them apart (naive
realism, scientific materialism); or they are subjective phenomena which
we create out of our own minds, and therefore we are free to treat them in
any way we wish, since they are after all, our own creations (naive
idealism, post-modernism). These positions are not by any means as far
apart as they look, and a certain lack of respect is evident in both. In fact |
believe there is something that exists apart from ourselves, but that we play
a vital part in bringing it into being.€ A central theme of this book is the
importance of our disposition towards the world and one another, as being
fundamental in grounding what it is that we come to have a relationship
with, rather than the other way round. The kind of attention we pay actually
alters the world: we are, literally, partners in creation. This means we have
a grave responsibility, a word that captures the reciprocal nature of the
dialogue we have with whatever it is that exists apart from ourselves. | will
look at what philosophy in our time has had to say about these issues.
Ultimately | believe that many of the disputes about the nature of the human
world can be illuminated by an understanding that there are two
fundamentally different ‘versions’ delivered to us by the two hemispheres,
both of which can have a ring of authenticity about them, and both of which
are hugely valuable; but that they stand in opposition to one another, and
need to be kept apart from one another — hence the bihemispheric
structure of the brain.

How do we understand the world, if there are different versions of it to
reconcile? Is it important which models and metaphors we bring to bear on
our reality? And, if it is, why has one particular model come to dominate us
so badly that we hardly notice its pervasiveness? What do these models



tell us about the words that relate us to the world at large — ‘know’,
‘believe’, ‘trust’, ‘want’, ‘grasp’, ‘see’ — that both describe and, if we are not
careful, prescribe the relationship we have with it? This part of the book will
conclude with some reflections on one particular relationship, that between
the two hemispheres. It seems that they coexist together on a daily basis,
but have fundamentally different sets of values, and therefore priorities,
which means that over the long term they are likely to come into conflict.
Although each is crucially important, and delivers valuable aspects of the
human condition, and though each needs the other for different purposes,
they seem destined to pull apart.

Part Il of the book looks at the history of Western culture in the light of
what | believe about the hemispheres. These thoughts are inevitably
contingent, to some extent fragmentary and rudimental. But if the world is
not independent of our observation of it, attention to it, and interaction with
it, and if the mind is at least mediated by the brain, it seems a reasonable
bet that the brain will have left its mark on the world that we have brought
about. | hope to draw attention to those aspects of this cultural history
which resonate with the findings about the brain which gave rise to it,
beginning with the development of writing and currency in Ancient Greece,
and the extraordinary flowering of both science and the arts, especially
theatre, at that time. In brief | believe this is related to the development,
through enhanced frontal lobe function, of what might be called ‘necessary
distance’ from the world, which in turn demanded increased independence
of the hemispheres, allowing each hemisphere to make characteristic
advances in function, and for a while to do so in harmony with its fellow. |
believe that over time there has been a relentless growth of self-
consciousness, leading to increasing difficulties in co-operation. The
resultant instability is evidenced by alternations between more extreme
positions; and, although there have been swings in the pendulum, the
balance of power has shifted where it cannot afford to go — further and
further towards the part-world created by the left hemisphere. The
switchbacks and reverses of this progress are followed over time, looking
at the main shifts that have been conventionally identified in Western
culture from the Renaissance onwards, until we reach the present era.

The particular relevance to us at this point in history is this. Both
hemispheres clearly play crucial roles in the experience of each human



individual, and | believe both have contributed importantly to our culture.
Each needs the other. Nonetheless the relationship between the
hemispheres does not appear to be symmetrical, in that the left
hemisphere is ultimately dependent on, one might almost say parasitic on,
the right, though it seems to have no awareness of this fact. Indeed it is
filled with an alarming self-confidence. The ensuing struggle is as uneven
as the asymmetrical brain from which it takes its origin. My hope is that
awareness of the situation may enable us to change course before it is too
late.

The Conclusion, therefore, is devoted to the world we now inhabit. Here |
suggest that it is as if the left hemisphere, which creates a sort of self-
reflexive virtual world, has blocked off the available exits, the ways out of
the hall of mirrors, into a reality which the right hemisphere could enable us
to understand. In the past, this tendency was counterbalanced by forces
from outside the enclosed system of the self-conscious mind; apart from
the history incarnated in our culture, and the natural world itself, from both
of which we are increasingly alienated, these were principally the
embodied nature of our existence, the arts and religion. In our time each of
these has been subverted and the routes of escape from the virtual world
have been closed off. An increasingly mechanistic, fragmented,
decontextualised world, marked by unwarranted optimism mixed with
paranoia and a feeling of emptiness, has come about, reflecting, | believe,
the unopposed action of a dysfunctional left hemisphere. | will have some
concluding thoughts about what, if anything, we can do — or need not to do
—about it.

Because | am involved in redressing a balance, | may at times seem to
be sceptical of the tools of analytical discourse. | hope, however, it will be
obvious from what | say that | hold absolutely no brief for those who wish to
abandon reason or traduce language. The exact opposite is the case.
Both are seriously under threat in our age, though | believe from
diametrically opposed factions. The attempt by some post-modern
theoreticians to annex the careful anti-Cartesian scepticism of Heidegger
to an anarchic disregard for language and meaning is an inversion of
everything that he held important. To say that language holds truth
concealed is not to say that language simply serves to conceal truth
(though it certainly can do), or, much worse, that there is no such thing as



truth (though it may be far from simple). But equally we should not be blind
to the fact that language is also traduced and disregarded by many of
those who never question language at all, and truth too easily claimed by
those who see the subject as unproblematic. It behoves us to be sceptical.
Equally this book has nothing to offer those who would undermine reason,
which, along with imagination, is the most precious thing we owe to the
working together of the two hemispheres. My quarrel is only with an
excessive and misplaced rationalism which has never been subjected to
the judgment of reason, and is in conflict with it. | hope it will not be
necessary for me to emphasise, too, that | am in no sense opposed to
science, which, like its sister arts, is the offspring of both hemispheres —
only to a narrow materialism, which is not intrinsic to science at all.
Science is neither more nor less than patient and detailed attention to the
world, and is integral to our understanding of it and of ourselves.

WHY IS THE STRUCTURE OF THE BRAIN IMPORTANT?

It might seem reductive to link the highest achievements of the human
mind, in philosophy and the arts, to the structure of the brain. | believe it is
not. For one thing, even if it were possible for mind to be ‘reduced’, as we
say, to matter, this would necessarily and equally compel us to sophisticate
our idea of what matter is, and is capable of becoming, namely something
as extraordinary as mind. But leaving that aside, the way we experience
the world, and even what there is of the world to experience, is dependent
on how the brain functions: we cannot escape the fact, nor do we need to
try. At the most basic, some things that we know to be potential objects of
experience — sounds at particularly high or low frequencies, for example —
are not available to us, though they may be to bats and bears; and that's
simply because our brains do not deal with them. We know, too, that when
parts of the brain are lost, a chunk of available experience goes with them.
But this is not to hold that all that exists is in the brain — in fact, it
demonstrates that that cannot be the case; nor is it to say that mental
experience is just what we can observe or describe at the brain level.

OK, but if my purpose is to understand the world better, why do | not just
deal with mind, and forget about the brain? And in particular why should we
be concerned with the brain's structure? That may be of academic interest



to scientists, but as long as it carries on working, does it really matter?
After all, my pancreas is doing fine, without my being able to remember
much about its structure.

However one conceives the relationship of mind and brain — and
especially if one believes them to be identical — the structure of the brain is
likely to tell us something we otherwise could not so easily see. We can
inspect the brain only ‘from the outside’ (even when we are probing its
innermost reaches), it is true: but we can inspect the mind only ‘from within’
(even when we seem to objectify it). Seeing the brain's structure is just
easier. And since structure and function are closely related, that will tell us
something about the nature of our mental experience, our experience of
the world. Hence | believe it does matter. But | should emphasise that,
although | begin by looking at brain structure in relation to the
neuropsychological functions that we know are associated with each
hemisphere, my aim is purely to illuminate aspects of our experience.

Freud anticipated that making connections between experience and the
structure of the brain would be possible once neuroscience became
sufficiently evolved. A neurologist first and foremost, he believed that the
mental entities that he described, and whose conflicts shaped our world —
the id, the ego and the superego — would one day be more precisely
identified with structures within the brain.Z In other words he believed that
the brain not merely mediated our experience, but shaped it too.

When we look at our embodied selves, we look back into the past. But
that past is no more dead than we are. The past is something we perform
every living day, here and now. That other founding father of
psychoanalysis, Jung, was acutely aware of this, and surmised that much
of our mental life, like our bodies, has ancient origins:

Just as the human body represents a whole museum of organs, with a long
evolutionary history behind them, so we should expect the mind to be
organized in a similar way ... We receive along with our body a highly
differentiated brain which brings with it its entire history, and when it
becomes creative it creates out of this history — out of the history of
mankind ... that age-old natural history which has been transmitted in living
form since the remotest times, namely the history of the brain structure 8



The brain has evolved, like the body in which it sits, and is in the process
of evolving. But the evolution of the brain is different from the evolution of
the body. In the brain, unlike in most other human organs, later
developments do not so much replace earlier ones as add to, and build on
top of, them.2 Thus the cortex, the outer shell that mediates most so-called
higher functions of the brain, and certainly those of which we are
conscious, arose out of the underlying subcortical structures which are
concerned with biological regulation at an unconscious level, and the
frontal lobes, the most recently evolved part of the neocortex, which occupy
a much bigger part of the brain in humans than in our animal relatives, and
which grow forwards from and ‘on top of the rest of the cortex, mediate
most of the sophisticated activities that mark us out as human — planning,
decision making, perspective taking, self-control, and so on. In other
words, the structure of the brain reflects its history: as an evolving dynamic
system, in which one part evolves out of, and in response to, another.

| think we would accept that the conflicts that Freud helped identify —
between will and desire, between intention and action, and broader
disjunctions between whole ways of conceiving the world in which we live —
are the proper concern, not just of psychiatrists and psychologists, but of
philosophers, and of artists of all kinds, and of each one of us in daily life.
Similarly, understanding the way in which the brain's structure influences
the mind is of relevance not just to neuroscientists, or psychiatrists, or
philosophers, but to everyone who has a mind or a brain. If it turns out that
there is after all coherence to the way in which the correlates of our
experience are grouped and organised in the brain, and we can see these
‘functions’ forming intelligible wholes, corresponding to areas of
experience, and see how they relate to one another at the brain level, this
casts some light on the structure and experience of our mental world. In this
sense the brain is — in fact it has to be — a metaphor of the world.

THE IMPORTANCE OF BEING TWO

Although the brain is extraordinarily densely interconnected within itself — it
has been estimated that there are more connections within the human
brain than there are particles in the known universe — it is none the less
true, as might be imagined, that the closest and densest interconnections



are formed within localities, between immediately adjacent structures.
Thus the brain can be seen as something like a huge country: as a nested
structure, of villages and towns, then districts, gathered into counties,
regions and even partly autonomous states or lands — a conglomeration of
nuclei and ganglia at one level, organisational foci and broader functional
regions within specific gyri or sulci (the folds of the cortex) at another,
these then forming lobes, and those lobes ultimately forming part of one or
other cerebral hemisphere. If it is true that consciousness arises from, or at
any rate is mediated by, the sheer density and complexity of neuronal
interconnections within the brain, this structure has some important
consequences for the nature of that consciousness. The brain should not
be thought of as an indiscriminate mass of neurones: the structure of that
mass matters. In particular it has to be relevant that at the highest level of
organisation the brain, whether mediator or originator of consciousness, is
divided in two.

The great physiologist, Sir Charles Sherrington, observed a hundred
years ago that one of the basic principles of sensorimotor control is what
he called ‘opponent processors’10 What this means can be thought of in
terms of a simple everyday experience. If you want to carry out a delicate
procedure with your right hand that involves a very finely calibrated
movement to the left, it is made possible by using the counterbalancing,
steadying force of the left hand holding it at the same time and pushing
slightly to the right. I agree with Marcel Kinsbourne that the brain is, in one
sense, a system of opponent processors. In other words, it contains
mutually opposed elements whose contrary influence make possible finely
calibrated responses to complex situations. Kinsbourne points to three
such oppositional pairings within the brain that are likely to be of
significance. These could be loosely described as ‘up/down’ (the inhibiting
effects of the cortex on the more basic automatic responses of the
subcortical regions), ‘front/back’ (the inhibiting effects of the frontal lobes
on the posterior cortex) and ‘right/left’ (the influence of the two
hemispheres on one another) 11

I am concerned mainly with exploring just one of these pairs of
oppositions: that between the two cerebral hemispheres. | will at times
deal with the other oppositions — ‘up/down’ and ‘front/back’ — as they
undoubtedly impinge on this, more especially since the hemispheres differ



in the relationship each has with the underlying subcortical structures, and
even with the frontal lobes: they are in this, as in so many other respects,
asymmetrical. But it is the primary duality of the hemispheres that forms the
focus of the book. It is this, | believe, that underlies a conflict that is playing
itself out around us, and has, in my view, recently taken a turn which should
cause us concern. By seeing more clearly what is happening we may be in
a better position to do something about it.

We are nearly ready to begin our examination of the brain. Before doing
s0, however, | need to enter a couple of caveats, without which I risk being
misunderstood.

DIFFERENCES ARE NOT ABSOLUTE, BUT EVEN SMALL
DIFFERENCES GET TO BE AMPLIFIED

When | say the ‘left hemisphere does this’, or ‘the right hemisphere does
that', it should be understood that in any one human brain at any one time
both hemispheres will be actively involved. Unless one hemisphere has
been surgically removed, or otherwise destroyed, signs of activity will be
found in both. Both hemispheres are involved in almost all mental
processes, and certainly in all mental states: information is constantly
conveyed between the hemispheres, and may be transmitted in either
direction several times a second. What activity shows up on a scan is a
function of where the threshold is set: if the threshold were set low enough,
one would see activity just about everywhere in the brain all the time. But,
at the level of experience, the world we know is synthesised from the work
of the two cerebral hemispheres, each hemisphere having its own way of
understanding the world — its own ‘take’ on it. This synthesis is unlikely to
be symmetrical, and the world we actually experience,
phenomenologically, at any point in time is determined by which
hemisphere's version of the world ultimately comes to predominate.
Though | would resist the simplistic idea of a ‘(left or right) hemisphere
personality’ overall, there is evidence | will look at later that, certainly for
some kinds of activities, we consistently prefer one hemisphere over the
other in ways that may differ between individuals, though over whole
populations they tend to cohere.

For two reasons, even small differences in potential between the



hemispheres at quite a low level may lead to what are large shifts at a
higher level.

For one thing, as Ornstein has suggested, at the level of moment-to-
moment activity the hemispheres may operate a ‘winner takes all’' system
— that is, if one hemisphere is 85 per cent as efficient at a task as the
other, we will not tend to divide the work between them in a ratio of
0.85:1.00, but consistently use whichever is better to do the whole job.12
On those occasions where the ‘wrong’ hemisphere does get in first,
however, and starts to take control, at least for not very demanding tasks, it
will most probably continue to trump the other hemisphere, even if the other
hemisphere would have been a better choice at the outset — possibly
because the time costs of sharing or transferring control are greater than
the costs of continuing with the current arrangement.13 | will consider the
working relationship of the hemispheres in detail in the last chapter of Part
l.

The other is that, though such winner-takes-all effects may still be
individually small, a vast accumulation of many small effects could lead
ultimately to a large bias overall, especially since repeated preference for
one hemisphere helps to entrench still further an advantage that may start
out by being relatively marginal. To the extent that a process goes on
usefully in one hemisphere, it reinforces the sending of information
preferentially to that hemisphere in the future. ‘Small initial differences
between the hemispheres could compound during development, ultimately
producing a wide range of functional asymmetries, via a “snowball’
mechanism.’14 The hemispheres are thus involved in differentiating
themselves.

Equally this lack of absolutism affects the way we need to understand the
data. A finding can be perfectly valid, and even of the greatest significance
overall, and yet admit of contrary findings. The average temperatures in
Iceland and Indonesia are clearly very different, which goes a long way to
explain the wholly different characteristics of the vegetation, animal life,
landscape, culture and economy of these two regions, as well as no doubt
much else that differentiates their ‘feel’ and the ways of life there. But it is
still true that the lowest average annual temperature in Indonesia is lover
than the highest average annual temperature in Iceland — and of course the
average temperature varies considerably from month to month, as well as,



less predictably, from day to day, and indeed from place to place within
each region. The nature of generalisations is that they are approximate,
but they are nonetheless of critical importance for understanding what is
going on. A misplaced need for certainty may stop the process altogether.

This also implies that generalisations can never be rules. As far as the
hemispheres go, there is almost certainly nothing that is confined entirely
to one or the other. | want to stress that, because | really do not wish to
encourage simplistic dichotomising. The differences that | hope to
establish are too nuanced to be encapsulated in a few words or simple
concepts, but, | believe, they are nonetheless important for that. Descartes
was a great dualist. He thought not only that there were two types of
substance, mind and matter, but that there were two types of thinking, two
types of bodily movement, even two types of loving; and, sure enough, he
believed there were two types of people: ‘the world is largely composed of
two types of minds ..."15 It has been said that the world is divided into two
types of people, those who divide the world into two types of people, and
those who don't. | am with the second group. The others are too Cartesian
in their categorisation, and therefore already too much of the party of the
left hemisphere. Nature gave us the dichotomy when she split the brain.
Working out what it means is not in itself to dichotomise: it only becomes
so in the hands of those who interpret the results with Cartesian rigidity.

BRAIN ORGANISATION VARIES FROM INDIVIDUAL TO INDIVIDUAL

Then there is the question of individual difference in hemisphere
dominance and laterality. | will speak throughout of ‘the right hemisphere’
and ‘the left hemisphere’ as though these concepts were universally
applicable. Clearly that cannot be the case. The terms represent
generalisations about the human condition. Handedness is related to such
organisation, but not in any straightforward way: for this reason, | will have
little to say about handedness, fascinating as it is, in this book — except
where it seems legitimately to reflect evidence of hemisphere
preference 1€ In talking about any biological variable, one is making some
sort of generalisation. Men are taller than women, but the fact that some
women are ftaller than some men doesn't render the point invalid.
Handedness is one such variable. The situation is complicated by the fact



that handedness is not a single phenomenon; there are degrees of
handedness in different individuals for different activities (and different
‘footedness’, ‘earedness’, and ‘eyedness’, for that matter). However, in the
West at present, about 89 per cent of people are broadly right-handed,
and the vast majority of these have speech and the semantic language
centres in the left hemisphere — let's call this the standard pattern.1Z

In the other 11 per cent, who are broadly left-handed, there will be
variable conformations, which logically must follow one of three patterns:
the standard pattern, a simple inversion of the standard pattern, or some
rearrangement. The majority (about 75 per cent) of this 11 per cent still
have their speech centres in the left hemisphere, and would appear to
follow broadly the standard pattern.18 It is, therefore, only about 5 per cent
of the population overall who are known not to lateralise for speech in the
left hemisphere. Of these some might have a simple inversion of the
hemispheres, with everything that normally happens in the right
hemisphere happening in the left, and vice versa; there is little significance
in this, from the point of view of this book, except that throughout one would
have to read ‘right’ for ‘left’, and ‘left’ for ‘right’. It is only the third group who,
it has been posited, may be truly different in their cerebral organisation: a
subset of left-handers, as well as some people with other conditions,
irrespective of handedness, such as, probably, schizophrenia and
dyslexia, and possibly conditions such as schizotypy, some forms of
autism, Asperger's syndrome and some ‘savant’ conditions, who may have
a partial inversion of the standard pattern, leading to brain functions being
lateralised in unconventional combinations. For them the normal
partitioning of functions breaks down. This may confer special benefits, or
lead to disadvantages, in the carrying out of different activities.

Dealing with these anomalous situations, intriguing and important as
they are, lies beyond the scope of this book. But one point is worth making
in relation to this last group, those with unconventional alignments of
functions within either hemisphere. If it should turn out that the development
of the semantic and syntactic language centre in the left hemisphere is a
key determinant of the way of seeing the world associated with that
hemisphere as a whole, its translocation to the other hemisphere — or
alternatively, the translocation into the left hemisphere of normally right-
hemisphere functions — could have widely different, even opposing, effects



in different cases. The point is this: does the coexistence in the same
hemisphere, be it right or left, of language and what are normally right-
hemisphere functions, lead to language being ‘reinterpreted’ according to
the characteristic mode of a normal right hemisphere, or does it lead to the
opposite effect — the other functions going on in that hemisphere being
transformed by (what would be normally) a left-hemisphere way of seeing
things? To put it simply, does placing a maths professor in a circus troupe
result in a flying mathematician, or a bunch of trapeze artists who can no
longer perform unless they have first calculated the precise trajectory of
their leap? Probably both scenarios are realized in different individuals,
leading to unusual talents, and unusual deficits. This may be the link
between cerebral lateralisation and creativity, and it may account for the
otherwise difficult to explain fact of the relatively constant conservation,
throughout the world, of genes which, at least partly through their effects on
lateralisation, result in major mental illnesses, such as schizophrenia and
manic-depressive psychosis (now known as bipolar disorder), and
developmental disorders, such as autism and Asperger's syndrome. it may
also be associated with homosexuality, which is thought to involve a higher
than usual incidence of abnormal lateralisation. Such genes may,
particularly in the case of mental illness, be highly detrimental to
individuals, and have an impact on fertility for the population at large — and
would therefore have been bred out long ago, if it were not for some hugely
important benefit that they must convey. If they also, through their effects on
lateralisation, in some cases led to extraordinary talents, and if particularly
they did so in relatives, who have some but not all of the genes
responsible, then such genes would naturally be preserved, on purely
Darwinian principles.

Whether that is the case or not, we need to understand better the nature
of the normal left and right hemispheres. In this book, therefore, | propose
to deal only with the typical cerebral organisation, the one that has greater
than 95 per cent currency and which, by the same ‘winner takes all
argument, has universal applicability to the world in which we live for now.

ESSENTIAL ASYMMETRY

‘The universe is built on a plan, the profound symmetry of which is



somehow present in the inner structure of our intellect.’12 This remark of
the French poet Paul Valéry is at one and the same time a brilliant insight
into the nature of reality, and about as wrong as it is possible to be.

In fact the universe has no ‘profound symmetry’ — rather, a profound
asymmetry. More than a century ago Louis Pasteur wrote: ‘Life as
manifested to us is a function of the asymmetry of the universe ... | can
even imagine that all living species are primordially, in their structure, in
their external forms, functions of cosmic asymmetry’20 Since then
physicists have deduced that asymmetry must have been a condition of the
origin of the universe: it was the discrepancy between the amounts of
matter and antimatter that enabled the material universe to come into
existence at all, and for there to be something rather than nothing. Such
unidirectional processes as time and entropy are perhaps examples of
that fundamental asymmetry in the world we inhabit. And, whatever Valéry
may have thought, the inner structure of our intellect is without doubt
asymmetrical in a sense that has enormous significance for us.

As | have said, | believe that there are two fundamentally opposed
realities rooted in the bihemispheric structure of the brain. But the
relationship between them is no more symmetrical than that of the
chambers of the heart — in fact, less so; more like that of the artist to the
critic, or a king to his counsellor.

There is a story in Nietzsche that goes something like this.21 There was
once a wise spiritual master, who was the ruler of a small but prosperous
domain, and who was known for his selfless devotion to his people. As his
people flourished and grew in number, the bounds of this small domain
spread; and with it the need to trust implicitly the emissaries he sent to
ensure the safety of its ever more distant parts. It was not just that it was
impossible for him personally to order all that needed to be dealt with: as
he wisely saw, he needed to keep his distance from, and remain ignorant
of, such concerns. And so he nurtured and trained carefully his emissaries,
in order that they could be trusted. Eventually, however, his cleverest and
most ambitious vizier, the one he most trusted to do his work, began to
see himself as the master, and used his position to advance his own
wealth and influence. He saw his master's temperance and forbearance as
weakness, not wisdom, and on his missions on the master's behalf,
adopted his mantle as his own — the emissary became contemptuous of



his master. And so it came about that the master was usurped, the people
were duped, the domain became a tyranny; and eventually it collapsed in
ruins.22

The meaning of this story is as old as humanity, and resonates far from
the sphere of political history. | believe, in fact, that it helps us understand
something taking place inside ourselves, inside our very brains, and
played out in the cultural history of the West, particularly over the last 500
years or so. Why | believe so forms the subject of this book. | hold that, like
the Master and his emissary in the story, though the cerebral hemispheres
should co-operate, they have for some time been in a state of conflict. The
subsequent battles between them are recorded in the history of
philosophy, and played out in the seismic shifts that characterise the
history of Western culture. At present the domain — our civilisation — finds
itself in the hands of the vizier, who, however gifted, is effectively an
ambitious regional bureaucrat with his own interests at heart. Meanwhile
the Master, the one whose wisdom gave the people peace and security, is
led away in chains. The Master is betrayed by his emissary.






PART ONE

————

THE DIVIDED BRAIN






CHAPTER 1

ASYMMETRY AND THE BRAIN

HE TOPIC OF THE DIFFERENCE BETWEEN THE HEMSPHERES, THEIR fundamental

asymmetry, has fascinated people for a very long time indeed. In fact
speculation on the subject goes back more than two millennia: Greek phys-
icians in the third century BC held that the right hemisphere was specialised
for perception, and the left hemisphere for understanding — which, if
nothing else, shows a remarkably interesting train of thought 1

In more modern times, the physician Arthur Wigan published his
thoughtful study, The Duality of the Mind, in 1844, prompted by his
fascination with a handful of cases he stumbled across where an individual
who had remained apparently unremarkable in life was found at post
mortem to have one cerebral hemisphere destroyed by disease. Over a
period of 20 years Wigan collected further instances, concluding that each
hemisphere on its own could support human consciousness, and that
therefore we ‘must have two minds with two brains’, with mental disease
resulting when they are in conflict.2 But he did not make any suggestions
as to how they differed, and appears to have assumed that they are largely
interchangeable — a sort of ‘belt and braces’ approach by evolution to the
possibility of one hemisphere being irremediably damaged.

WHY TWO HEMISPHERES?

That leads us to a good first question: why are there two cerebral
hemispheres at all? After all, there is no necessity for an organ whose
entire function, as it is commonly understood, is to make connections, to
have this almost wholly divided structure. Over the course of the long
evolution of homo sapiens sapiens there could have been developments
towards a unified brain, which might on the face of it offer enormous
advantages. It is true that the brain's embryological origins lie in two
distinct halves. But this cannot be the answer, not only because, earlier still,
the primitive hemispheres themselves arise from a single midline structure,
the prosencephalon, at about five weeks' gestation (see Figure 1.1), but



because midline structures and connections between the halves of the
brain do develop later in fetal development at some levels, even though the
hemispheres themselves remain deeply divided.

telencephalon
(cereirral coriex
and basal ganglia)

diencephalon

(thalamus and
hypothalamus)
mesencephalon
(onticlbrain)
brainstem
mietencephalon iid st
(pons and cerebellum) L
miylencephalon

(mredulla oblongata)

spinal cord

Fig. 1.1 Embryonic origins of the cerebral hemispheres and other brain
regions

And the cranium which encases the brain starts off, embryologically
speaking, in several pieces on either side of the brain, but ends as a fused
whole — so why not the brain itself? Instead what we see is a tendency
positively to enhance the anatomical separation.

For a long time the function of the corpus callosum, the main band of
neural tissue that connects the two hemispheres at their base (see Figure
1.2), was unknown. At one stage it was believed to be no more than a kind
of bolster, a supportive structure that stopped the two hemispheres from
sagging. Now we know that it is there to allow the hemispheres to
communicate. But in what sense? What is the communication like?

The corpus callosum contains an estimated 300-800 million fibres
connecting topologically similar areas in either hemisphere. Yet only 2 per



cent of cortical neurones are connected by this tract.3 What is more, the
main purpose of a large number of these connections is actually to inhibit —
in other words to stop the other hemisphere interfering. Neurones can have
an excitatory or inhibitory action, excitatory neurones causing further
neuronal activity downstream, while inhibitory neurones suppress it.
Although the majority of cells projecting to the corpus callosum use the
facilitatory neurotransmitter glutamate, and are excitatory, there are
significant populations of nerve cells (those that use the neurotransmitter
gamma-amino butyric acid, or GABA for short) whose function is inhibitory.
Even the excitatory fibres often terminate on intermediary neurones, or
‘interneurones’, whose function is inhibitory.4 Inhibition is, of course, not a
straightforward concept. Inhibition at the neurophysiological level does not
necessarily equate with inhibition at the functional level, any more than
letting your foot off the brake pedal causes the car to halt: neural inhibition
may set in train a sequence of activity, so that the net result is functionally
permissive. But the evidence is that the primary effect of callosal
transmission is to produce functional inhibition.2 So much is this the case
that a number of neuroscientists have proposed that the whole point of the
corpus callosum is to allow one hemisphere to inhibit the other.6
Stimulation of neurones in one hemisphere commonly results in an initial
brief excitatory response, followed by a prolonged inhibitory arousal in the
other, contralateral, hemisphere. Such inhibition can be widespread, and
can be seen on imaging.Z



Fig. 1.2 The brain viewed from above, showing the corpus callosum

Clearly the corpus callosum does also have excitatory functions — the
transfer of information, not just prevention of confusion, is important — and
both this and the inhibitory role are necessary for normal human
functioning.8 But it sets one thinking about the virtues of division, and the
degree to which each hemisphere can deal with reality on its own.
Severing the corpus callosum altogether produces surprisingly little effect.
The surgeons who performed the first so-called ‘split-brain’ procedures for
the treatment of epilepsy, in which the corpus callosum is severed, were
amazed to discover quite how normally their recovering patients functioned
in everyday life, almost (with some interesting exceptions that | will explore
later) as if nothing had happened.

You might think that as brains evolve to become larger, the
interhemispheric connections would increase in tandem. But not at all: they
actually decrease relative to brain size2 The bigger the brain, the less
interconnected it is. Rather than taking the opportunity to increase
connectedness, evolution appears to be moving in the opposite direction.
And there is a close relationship between the separation of the
hemispheres on the one hand and the development of something that
keeps cropping up in this unfolding story. the asymmetry of the



hemispheres. Because it turns out that the greater the brain asymmetry,
too, the smaller the corpus callosum, suggesting that the evolution both of
brain size and of hemisphere asymmetry went hand in hand with a
reduction in interhemispheric connectivity.10 And, in the ultimate case of
the modern human brain, its twin hemispheres have been characterised as
two autonomous systems 11

So is there actually some purpose in the division of neuronal, and
therefore, mental processes? If so, what could that be?

| have mentioned the view of Kinsbourne that, following the physiological
principle of opponent processors, duality refines control. | believe that is
right, as far as it goes. But the story goes a long, long way further than that,
because the brain is not just a tool for grappling with the world. It's what
brings the world about.

The mind—brain question is not the subject of this book, and it is not one |
have the skill or the space to address at any length. The argument of the
book does not depend on holding one view or another. But it is
nonetheless legitimate to ask where the author of a book like this stands
on it. Hence this very brief diversion.

One could call the mind the brain's experience of itself12 Such a
formulation is immediately problematic, since the brain is involved in
constituting the world in which, alone, there can be such a thing as
experience — it helps to ground experience, for which mind is already
needed. But let's accept such a phrase at face value. Brain then
necessarily gives structure to mind. That would not, however, equate mind
and brain. It is sometimes assumed so, because of the tendency when
using a phrase such as ‘the brain's experience of itself to focus on the
word ‘brain’, which we think we understand, rather than on the troublesome
word ‘experience’, which we don't.

All attempts at explanation depend, whether explicitly or implicitly, on
drawing parallels between the thing to be explained and some other thing
that we believe we already understand better. But the fundamental problem
in explaining the experience of consciousness is that there is nothing else
remotely like it to compare it with: it is itself the ground of all experience.
There is nothing else which has the ‘inwardness’ that consciousness has.
Phenomenologically, and ontologically, it is unique. As | will try to show, the
analytic process cannot deal with uniqueness: there is an irresistible
temptation for it to move from the uniqueness of something to its assumed
non-existence. since the realitv of the uniaue would have to be captured bv



idioms that apply to nothing else.13

Is consciousness a product of the brain? The only certainty here is that
anyone who thinks they can answer this question with certainty has to be
wrong. We have only our conceptions of consciousness and of the brain to
go on; and the one thing we do know for certain is that everything we know
of the brain is a product of consciousness. That is, scientifically speaking,
far more certain than that consciousness itself is a product of the brain. It
may be or it may not; but what is an undeniable fact is the idea that there is
a universe of things, in which there is one thing called the brain, and
another thing called the mind, together with the scientific principles that
would allow the one to emerge from the other — these are all ideas,
products of consciousness, and therefore only as good as the particular
models used by that consciousness to understand the world. We do not
know if mind depends on matter, because everything we know about
matter is itself a mental creation. In that sense, Descartes was right: the
one undeniable fact is our consciousness. He was wrong, however, most
would now agree, to think of mind and body as two separate substances
(two ‘whats’). This was, | believe, a typical product of a certain way of
thinking which | suggest is characteristic of the brain's left hemisphere, a
concern with the ‘whatness’ of things. Where it was so obviously a matter
of two ‘hownesses’ in the same thing, two different modes of being (as the
right hemisphere would see it), he could formulate this only as two
whatnesses, two different things. Equally it is a misplaced concern with the
whatness of things that leads to the apparently anti-Cartesian, materialist,
idea that the mind and body are the same thing. We are not sure, and
could never be sure, if mind, or even body, is a thing at all. Mind has the
characteristics of a process more than of a thing; a becoming, a way of
being, more than an entity. Every individual mind is a process of interaction
with whatever it is that exists apart from ourselves according to its own
private history.

The type of monism represented by the scientific materialism most often
espoused by neuroscientists is not radically distinct from the Cartesian
dualism to which it is often thought to be opposed. Its solution to the
problem has been simply to ‘explain away one part of the duality, by
claiming to reduce one to the other. Instead of two whatnesses, there is just
one: matter. But Descartes was honest enough to acknowledge that there
is a real problem here, one he wrestled with, as is clear from the passage



in Meditation VIwhere he writes:

... lam not merely present in my body as a sailor is present in a ship, but
... am very closely joined and, as it were, intermingled with it, so that | form
with it a single entity.14

Phenomenologically speaking, there is here both a unity, a ‘single entity’,
and the most profound disparity; and any account that fails to do full justice
to both the unity and disparity cannot be taken seriously. There may be just
one whatness here, but it has more than one howness, and that matters.
Though (according to the left hemisphere) a thing, a quantity, a whatness,
can be reduced to another — that is to say, accounted for in terms of its
constituents — one way of being, a quality, a howness, cannot be reduced
to another.13

THE FRONTAL EXPANSION

Let's leave the divided nature of the brain for a moment and take a slightly
closer look at the brain as a whole (see Figure 1.3). The next thing one
notices, after the interhemispheric divide, is the extraordinary expansion of
the human frontal lobes, the most lately evolved part of the brain.
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Whereas the frontal lobes represent about 7 per cent of the total brain
volume of a relatively intelligent animal such as the dog, and take up about
17 per cent of the brain in the lesser apes, they represent as much as 35
per cent of the human brain. In fact it's much the same with the great apes,
but the difference between our frontal lobes and those of the great apes
lies in the proportion of white matter.16 White matter looks white because
of the sheath of myelin, a phospholipid layer which in some neurones
surrounds the axons, the long processes of the nerve cell whereby
outgoing messages are communicated. This myelin sheath greatly speeds
transmission: the implication of the larger amount in human frontal lobes is
that the regions are more profusely interconnected in humans. Incidentally,
there's also more white matter in the human right hemisphere than in the
left, a point | will return to.1Z

The defining features of the human condition can all be traced to our
ability to stand back from the world, from our selves and from the
immediacy of experience. This enables us to plan, to think flexibly and
inventively, and, in brief, to take control of the world around us rather than
simply respond to it passively. This distance, this ability to rise above the
world in which we live, has been made possible by the evolution of the
frontal lobes.



Clearly we have to inhabit the world of immediate bodily experience, the
actual terrain in which we live, and where our engagement with the world
takes place alongside our fellow human beings, and we need to inhabit it
fully. Yet at the same time we need to rise above the landscape in which
we move, so that we can see what one might call the territory. To
understand the landscape we need both to go out into the felt, lived world
of experience as far as possible, along what one might think of as the
horizontal axis, but also to rise above it, on the vertical axis. To live
headlong, at ground level, without being able to pause (stand outside the
immediate push of time) and rise (in space) is to be like an animal; yet to
float off up into the air is not to live at all — just to be a detached observing
eye. One needs to bring what one has learned from one's ascent back into
the world where life is going on, and incorporate it in such a way that it
enriches experience and enables more of whatever it is that ‘discloses
itself to us (in Heidegger's phrase) to do just that. But it is still only on the
ground that it will do so, not up in the air.

There is an optimal degree of separation between our selves and the
world we perceive, if we are to understand it, much as there is between the
reader's eye and the page: too much and we cannot make out what is
written, but, equally, too little and we cannot read the letters at all.18 This
‘necessary distance’, as we might call it (it turns out to be crucial to the
story unfolding in this book), is not the same as detachment. Distance can
yield detachment, as when we coldly calculate how to outwit our opponent,
by imagining what he believes will be our next move. It enables us to
exploit and use. But what is less often remarked is that, in total contrast, it
also has the opposite effect. By standing back from the animal immediacy
of our experience we are able to be more empathic with others, who we
come to see, for the first time, as beings like ourselves.

The frontal lobes not only teach us to betray, but to trust. Through them
we learn to take another's perspective and to control our own immediate
needs and desires. If this necessary distance is midwife to the world of
Machiavelli, it also delivers the world of Erasmus. The evolution of the
frontal lobes prepares us at the same time to be exploiters of the world and
of one another, and to be citizens one with another and guardians of the
world. If it has made us the most powerful and destructive of animals, it has
also turned us, famously, into the ‘social animal’, and into an animal with a
spiritual dimension.

Immediately we can see the problem here. In order to stay in touch with



the complexity and immediacy of experience, especially if we are to
empathise with, and create bonds with, others, we need to maintain the
broadest experience of the world as it comes to us. We need to be going
out into the experiential world along the horizontal axis, if you like. By
contrast, in order to control or manipulate we need to be able to remove
ourselves from certain aspects of experience, and in fact to map the world
from the vertical axis — like the strategy map in a general's HQ — in order to
plan our campaigns. Might this in itself give us a clue to the question of why
the brain is divided?

Yes and no. For one thing the explanation cannot simply have to do with
human brains, for the obvious reason that the brains of animals and birds
are also divided. But it might very well give a clue as to a way in which the
already divided brain might become useful to its human possessor. Before
going on to consider that further, let us move a step closer in our look at the
overall structure of the brain.

STRUCTURAL ASYMMETRY

When most people think of differences in the structure of the hemispheres,
the first thing that springs to mind is the now familiar fact that the brain is
asymmetrically larger on the left side. In fact this difference is not so
obvious as it probably sounds, though the difference is there all right. It had
been known since the middle of the nineteenth century that the faculty of
speech was associated with the left frontal area, a region now named,
probably unjustly, after Paul Broca, a French physician whose observations
were anticipated some quarter of a century earlier by his compatriot, Marc
Dax.19 They had both noticed that those who suffered a stroke or other
damage to this part of the brain tended to lose their faculty of speech.
Later the Prussian neurologist Carl Wernicke discovered, through similar
observations, that the comprehension of language was distinct from that of
speech, and was located further back in the left hemisphere, in the
posterior superior temporal gyrus, a region that now bears his name.20 It
was the association with language which led to the left hemisphere being
referred to as ‘dominant’, since it did all the talking.

Not long after, two Austrian anatomists, Richard Heschl and Oscar
Eberstaller, independently observed that there are visible asymmetries in
this region, Heschl lending his name to the transverse gyri in the left
superior temporal lobe where incoming auditory information is



processed.21 After that things went quiet for a while until, in the 1930s,
Richard Pfeifer found that the planum temporale, a region just posterior to
Heschl's gyrus within the Sylvian fissure, and again involved with language
and auditory function, was larger on the left. This finding was confirmed
and expanded by Geschwind and Levitsky in the 1960s, who reported that
in 65 per cent of cases the planum temporale is on average some 30 per
cent larger on the left than on the right.22 Subsequently analysis of skulls
and brain scans revealed that there is a generalised enlargement of the
posterior part of the left hemisphere in the region of the parietal lobe,
known as the left petalia (the term petalia was originally applied to the
impression left on the inner surface of the skull by protrusions of one
hemisphere relative to the other, but is now applied to the protrusion
itself).23

But that is not all. It is not just the left hemisphere that has its area of
expansion. The normal brain appears to have been twisted about its
central axis, the fissure between the cerebral hemispheres. The brain is
not only wider on the left towards the back, but also wider on the right
towards the front; as well as extending further back on the left, even a little
under the right hemisphere, it extends further forward on the right, even a
little overlapping the left. It is as though someone had got hold of the brain
from below and given it a fairly sharp tweak clockwise. The effect is subtle,
but highly consistent, and is referred to by neuroscientists as Yakovievian
torque (see Figure 1.4).24

What on earth is this about? Why is the brain asymmetrical in this way? If
the higher brain functions were just distributed in the brain according to the
dictates of space, there would be no reason for local deformities of this
kind, rather than an overall diffuse and symmetrical expansion of brain
capacity, especially given that the skull that contains it starts out
symmetrical.

It has been accepted since the days of the great anatomist John Hunter
that structure is at some level an expression of function, an idea reinforced
in the early twentieth century by the work of D'Arcy Thompson.25 The
relationship of anatomical asymmetries to functional ones is of great
theoretical interest26 Although larger size does not always equate to
greater functional capacity, it most commonly does s0.2Z
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Function is reflected in volume throughout the central nervous system, in
cerebrum, cerebellum and spinal cord.28 A nice example, which not only
illustrates the point, but suggests that brain areas in individuals may
actually grow in response to use, is the fact that the right posterior
hippocampus, the area of the brain which stores complex three-
dimensional maps in space, is larger in London cabbies, taxi drivers with
extensive navigational experience.22 Another vivid demonstration of the
principle comes from the left hemisphere of songbirds, which expands
during the mating season, and then shrinks again once the mating season
is over.3Q And there is specific evidence that these particular asymmetrical
expansions of the cerebral cortex in which we are interested are likely to
be related to function.31

The conventional explanation of the best-known anatomical asymmetry
in the brain has been that, since, in Aristotle's famous phrase, man is the
social animal, he needs language, and language is a complicated system,
which requires a lot of brain space. Since it makes sense that language
should be housed in one place, one hemisphere or the other was going to
have to specialise in language, displacing other functions, and this just



happened to be the left hemisphere, which has, appropriately, expanded in
the ‘language region’ of the posterior left hemisphere to accommodate this
function. Language is what separates us from the other animals: it is what
gives us the power to communicate and to think. Surely it is obvious that it
must have been the drive to language that caused this expansion of the left
hemisphere?

As | hope to show in due course, | believe every part of this proposition
is wrong, though the reasons why, as well as the reasons we make the
assumptions we do, are profoundly revealing of the nature of the brain
itself. And obviously it goes no way to account for an expansion in the right
frontal lobe.

THE ASYMMETRY OF FUNCTION

These questions about the meaning of structure have answers, but in order
to understand them, we need to take a closer look at function.

In fact the phenomenon of functional differences between the
hemispheres goes a long way down the tree of phylogeny, far further than
anything like language or handedness. And that is what we would expect
from the fact that the structurally divided, bihemispheric brain, is not a new
invention: bihemispheric structure must have offered possibilities that were
adaptive. Lateralisation of function is widespread in vertebrates.32 It is
even true that some of the same neuroendocrine differences that
characterise the human brain — differences in neurotransmitters or
neurohormonal receptors between the hemispheres — are already present
in the brains of rats.33 We have merely taken this whole process much
further. So what is the advantage to birds and animals?

Animals and birds may not have the problems posed by our frontal lobes
to deal with, but they do already experience competing needs. This can be
seen at one level in terms of the types of attention they are required to
bring to bear on the world. There is a need to focus attention narrowly and
with precision, as a bird, for example, needs to focus on a grain of corn
that it must eat, in order to pick it out from, say, the pieces of grit on which
it lies. At the same time there is a need for open attention, as wide as
possible, to guard against a possible predator. That requires some doing.
It's like a particularly bad case of trying to rub your tummy and pat your
head at the same time — only worse, because it's an impossibility. Not only
are these two different exercises that need to be carried on



simultaneously, they are two quite different kinds of exercise, requiring not
just that attention should be divided, but that it should be of two distinct
types at once.

If we pull back a bit from this same distinction between focussed
attention and open attention, we could see it as part of a broader conflict,
expressed as a difference in context, in what world we are inhabiting. On
the one hand, there is the context, the world, of ‘me’ — just me and my
needs, as an individual competing with other individuals, my ability to peck
that seed, pursue that rabbit, or grab that fruit. | need to use, or to
manipulate, the world for my ends, and for that | need narrow-focus
attention. On the other hand, | need to see myself in the broader context of
the world at large, and in relation to others, whether they be friend or foe: |
have a need to take account of myself as a member of my social group, to
see potential allies, and beyond that to see potential mates and potential
enemies. Here | may feel myself to be part of something much bigger than
myself, and even existing in and through that ‘something’ that is bigger than
myself — the flight or flock with which | scavenge, breed and roam, the pack
with which | hunt, the mate and offspring that | also feed, and ultimately
everything that goes on in my purview. This requires less of a wilfully
directed, narrowly focussed attention, and more of an open, receptive,
widely diffused alertness to whatever exists, with allegiances outside of the
self.

These basic incompatibilities suggest the need to keep parts of the
brain distinct, in case they interfere with one another. There are already
hints here as to why the brain may need to segregate its workings into two
hemispheres. If you are a bird, in fact, you solve the conundrum of how to
eat and stay alive by employing different strategies with either eye: the
right eye (left hemisphere) for getting and feeding, the left eye (right
hemisphere) for vigilant awareness of the environment. More generally,
chicks prioritise local information with the right eye (left hemisphere), and
global information with the left eye (right hemisphere). And it turns out, not
surprisingly, that chicks that are properly lateralised in this way are able to
use these two types of attention more effectively than are those in whom,
experimentally, lateralisation has not been permitted to develop.34 Many
types of bird show more alarm behaviour when viewing a predator with the
left eye (right hemisphere),35 are better at detecting predators with the left
eye,36 and will choose to examine predators with their left eye,3Z to the
extent that if thev have detected a predator with their riaht eve. thev will



actually turn their head so as to examine it further with the left.38 Hand-
raised ravens will even follow the direction of gaze of a human
experimenter looking upwards, using their left eye.32 For many animals
there are biases at the population level towards, again, watching out for
predators with the left eye (right hemisphere).40 In marmosets, individual
animals with more strongly lateralised brains are better able, because of
hemisphere specialisation, to forage and remain aware of predators.41
There are shorter reaction times in cats that have a lateralised paw
preference 42 Lateralised chimps are more efficient at fishing for termites
than unlateralised chimps.43 Even individual human brains that are, for one
reason or another, less ‘lateralised’ than the norm appear to show global
deficits44 In a word, lateralisation brings evolutionary advantages,
particularly in carrying out dual-attention tasks.42 As one researcher has
put it succinctly: asymmetry pays.46

In predatory birds and animals, it is the left hemisphere that latches on,
through the right eye and the right foot, to the prey.4Z It is certainly true of
familiar prey: in toads, a novel or unusual choice of prey may activate the
right hemisphere, until it becomes familiar as an object of prey, when it
once again activates the left48 In general, toads attend to their prey with
the left hemisphere, but interact with their fellow toads using the right
hemisphere 49

The advantages accrue not only to the individual: being a more
lateralised species at the population level carries advantages in social
cohesion50 That may be because the right hemisphere appears to be
deeply involved in social functioning, not just in primates, where it is
specialised in the expression of social feelings, but in lower animals and
birds as well.51 For example, chicks preferentially use the left eye (right
hemisphere) for differentiating familiar members of the species from one
another, and from those who are not familiar, and in general for gathering
social information.82 Chicks approach their parents or an object on which
they have imprinted using their left eye (right hemisphere)53 as do
Australian magpies.54 Though black-winged stilts peck more, and more
successfully, at prey using the right eye (left hemisphere), males are more
likely to direct courtship displays to females that are seen with their left eye
(right hemisphere).25 The right hemisphere is the main locus of early social
experience in rats.28 In most animal species, intense emotional responses
are related to the right hemisphere and inhibited by the left.57



Perhaps it is just a nice coincidence that the wry-billed plover, a native of
New Zealand, which uses its beak to search for food under stones, has a
bill which is curved to the right, so that it will be of most use to its
manipulative left hemisphere.58 No doubt there may be counterexamples.
But there does seem to be a consistent thread running all the way through.
Speech is in the left hemisphere in humans: what then about the
instrumental vocalisations of other species? They arise also in the left
hemisphere, in such diverse creatures as frogs, passerine birds, mice,
rats, gerbils, and marmosets.52 Similarly there is a strong right eye (left
hemisphere) bias for tool manufacture in crows, even where using the
right eye makes the task more difficult €0 This has, as we will see when
we come to consider the human situation, some important resonances for
the nature of our own world. But when it comes to mediating new
experience and information it is already the right hemisphere, in animals
as in humans, not the left, that is of crucial importance 61

The consistent differences go further than this, differences that again
foreshadow differences in humans. Look at the more subtle discriminatory
functions. The right hemisphere in birds, as in humans, is associated with
detailed discrimination and with topography;82 while the left hemisphere of
many vertebrate animals, again as in humans, is specialised in
categorisation of stimuli and fine control of motor response.83 Pigeons
can, remarkably enough, categorise pictures of everyday scenes
depending on the content. Still more remarkable, however, is the fact that
each hemisphere apparently adopts its own strategy, with the pigeon's left
hemisphere using a ‘local’ strategy — grouping the images according to
particular features that must be invariably present — whereas its right
hemisphere relies more on a ‘global’ strategy, taking account of the thing
as a whole and comparing it with an ideal exemplar.84 The full significance
of that finding will become apparent only when we come to look at the
human brain.

In general terms, then, the left hemisphere yields narrow, focussed
attention, mainly for the purpose of getting and feeding. The right
hemisphere yields a broad, vigilant attention, the purpose of which
appears to be awareness of signals from the surroundings, especially of
other creatures, who are potential predators or potential mates, foes or
friends; and it is involved in bonding in social animals. It might then be that
the division of the human brain is also the result of the need to bring to
bear two incompatible types of attention on the world at the same time.



one narrow, focussed, and directed by our needs, and the other broad,
open, and directed towards whatever else is going on in the world apart
from ourselves.

In humans, just as in animals and birds, it turns out that each hemisphere
attends to the world in a different way — and the ways are consistent. The
right hemisphere underwrites breadth and flexibility of attention, where the
left hemisphere brings to bear focussed attention. This has the related
consequence that the right hemisphere sees things whole, and in their
context, where the left hemisphere sees things abstracted from context,
and broken into parts, from which it then reconstructs a ‘whole’: something
very different. And it also turns out that the capacities that help us, as
humans, form bonds with others — empathy, emotional understanding, and
so on — which involve a quite different kind of attention paid to the world,
are largely right-hemisphere functions.

THE NATURE OF ATTENTION

Attention is not just another ‘function’ alongside other cognitive functions.
Its ontological status is of something prior to functions and even to things.
The kind of attention we bring to bear on the world changes the nature of
the world we attend to, the very nature of the world in which those
‘functions’ would be carried out, and in which those ‘things’ would exist.
Attention changes what kind of a thing comes into being for us: in that way
it changes the world. If you are my friend, the way in which | attend to you
will be different from the way in which | would attend to you if you were my
employer, my patient, the suspect in a crime | am investigating, my lover,
my aunt, a body waiting to be dissected. In all these circumstances, except
the last, you will also have a quite different experience not just of me, but of
yourself: you would feel changed if | changed the type of my attention. And
yet nothing objectively has changed.

So it is, not just with the human world, but with everything with which we
come into contact. A mountain that is a landmark to a navigator, a source
of wealth to the prospector, a many-textured form to a painter, or to another
the dwelling place of the gods, is changed by the attention given to it.
There is no ‘real’ mountain which can be distinguished from these, no one
way of thinking which reveals the true mountain.

Science, however, purports to be uncovering such a reality. Its
apparently value-free descriptions are assumed to deliver the truth about



the object, onto which our feelings and desires are later painted. Yet this
highly objective stance, this ‘view from nowhere’, to use Nagel's phrase, is
itself value-laden. It is just one particular way of looking at things, a way
which privileges detachment, a lack of commitment of the viewer to the
object viewed. For some purposes this can be undeniably useful. But its
use in such causes does not make it truer or more real, closer to the nature
of things.

Attention also changes who we are, we who are doing the attending. Our
knowledge of neurobiology (for example, of mirror neurones and their
function, which | will touch on later) and of neuropsychology (for example,
from experiments in association-priming, which again we will have time to
consider in due course) shows that by attending to someone else
performing an action, and even by thinking about them doing so — even, in
fact, by thinking about certain sorts of people at all — we become
objectively, measurably, more like them, in how we behave, think and feel.
Through the direction and nature of our attention, we prove ourselves to be
partners in creation, both of the world and of ourselves. In keeping with this,
attention is inescapably bound up with value — unlike what we conceive as
‘cognitive functions’, which are neutral in this respect. Values enter through
the way in which those functions are exercised: they can be used in
different ways for different purposes to different ends. Attention, however,
intrinsically is a way in which, not a thing: it is intrinsically a relationship, not
a brute fact. It is a ‘howness’, a something between, an aspect of
consciousness itself, not a ‘whatness’, a thing in itself, an object of
consciousness. It brings into being a world and, with it, depending on its
nature, a set of values.

UNDERSTANDING THE BRAIN

This leads to a fundamental point about any attempt to understand the
brain. It is a particularly acute case of the problems encountered in
understanding anything. The nature of the attention one brings to bear on
anything alters what one finds; what we aim to understand changes its
nature with the context in which it lies; and we can only ever understand
anything as a something.

There is no way round these problems — if they are problems. To attempt
to detach oneself entirely is just to bring a special kind of attention to bear
which will have important consequences for what we find. Similarly we



cannot see something without there being a context, even if the context
appears to be that of ‘no context’, a thing ripped free of its moorings in the
lived world. That is just a special, highly value-laden kind of context in itself,
and it certainly alters what we find, too. Nor can we say that we do not see
things as anything at all — that we just see them, full stop. There is always a
model by which we are understanding, an exemplar with which we are
comparing, what we see, and where it is not identified it usually means that
we have tacitly adopted the model of the machine.

Does that mean that all attempts to approach truth — other than to say
everything has its truth in its own way — are doomed, that every version of
reality has equal value? Certainly not. | will explore these issues later, as
they are central to this book. That needs to wait until we have had a look at
what the hemispheres actually ‘do’.

Such considerations apply to the attempt to understand anything at all.
But when we come to look at what we refer to as brain functions, there is a
problem of a wholly different order. We are not ‘just’ looking at things in the
world — a lump of rock, or even a person — but the processes whereby the
world itself, together with the rock or the person, might be brought into
being for us at all, the very foundations of the fact of our experience,
including any idea we might have about the nature of the world, and the
nature of the brain, and even the idea that this is so. If it is true that
attention changes the nature of what we find, how do we decide the most
appropriate attention for that? One that tries to ignore the inwardness of
experience? What possible context is there in which to place the
foundations of experience of all contexts whatever? And what kind of a
thing are we to see it ‘as’? The answer is far from obvious, but in the
absence of an attempt to address the question we do not give no answer.
We answer with the model we understand — the only kind of thing we can
ever fully understand, for the simple reason that we made it: the machine.

We cannot look at the world coming into being within the brain, without
that qualifying the world in which the brain itself exists; our understanding of
the brain's ways of understanding alters our understanding of the brain
itself — the process is not unidirectional, but reciprocal. f it turns out that the
hemispheres have different ways of construing the world, this is not just an
interesting fact about an efficient information-processing system; it tells us
something about the nature of reality, about the nature of our experience of
the world, and needs to be allowed to qualify our understanding of the brain



as well.

For physicians like myself, this is manifested in the astonishing and
moving experiences of our patients, both those with discrete neurological
lesions and those with what are thought of as more ordinary psychiatric
conditions. For them it is not a matter of ‘data loss’, but of nothing less than
the world itself truly having changed. This is why trying to persuade them of
an alternative reality is of limited value, unless they have already managed
to regain the world in which we are living.

CONCLUSION

In this chapter | have raised a number of questions arising from the
structure of the human brain, and done little as yet to answer them. Why are
the hemispheres separate? The separation of the hemispheres seems not
accidental, but positively conserved, and the degree of separation carefully
controlled by the band of tissue that connects them. This suggests that the
mind, and the world of experience that it creates, may have a similar need
to keep things apart. Why?

Birds and animals, like us, have divided hemispheres. In them the
difference seems to have to do with the necessity of attending to the world
in two ways at once. Does it in humans? The frontal lobes are particularly
highly developed in humans. Their function is to yield distance — necessary
for our most characteristically human qualities, whether that be foresight or
empathy. As a result we need to be able to be open to whatever there is,
and yet, at the same time, to provide a ‘map’, a version of the world which
is simpler, clearer and therefore more useful. This does not, of course, in
itself account for the existence of two hemispheres, but could it give a clue
as to a way in which the separation of the hemispheres might become
particularly useful?

The brain is structurally asymmetrical, which probably indicates
asymmetry of function. This has always been thought to be because of
language — which after all is a sort of ‘map’, or version of the world. Is that
not, surely, the reason that there is an expansion in the posterior part of the
left hemisphere? This account cannot be right for a number of reasons
which | will consider in Chapter 3, quite apart from the fact that it does
nothing to explain the expansion in the anterior part of the right
hemisphere. The answer to the questions | have raised will have to wait
until we reach that chapter. But there is something we should consider, as



we approach the next chapter, in which we will take a much closer look at
what actually goes onin the two hemispheres of the human brain.

Experience is forever in motion, ramifying and unpredictable. In order for
us to know anything at all, that thing must have enduring properties. If all
things flow, and one can never step into the same river twice — Heraclitus's
phrase is, | believe, a brilliant evocation of the core reality of the right
hemisphere's world — one will always be taken unawares by experience,
since nothing being ever repeated, nothing can ever be known. We have to
find a way of fixing it as it flies, stepping back from the immediacy of
experience, stepping outside the flow. Hence the brain has to attend to the
world in two completely different ways, and in so doing to bring two
different worlds into being. In the one, we experience — the live, complex,
embodied, world of individual, always unique beings, forever in flux, a net
of interdependencies, forming and reforming wholes, a world with which
we are deeply connected. In the other we ‘experience’ our experience in a
special way. a ‘re-presented’ version of it, containing now static,
separable, bounded, but essentially fragmented entities, grouped into
classes, on which predictions can be based. This kind of attention isolates,
fixes and makes each thing explicit by bringing it under the spotlight of
attention. In doing so it renders things inert, mechanical, lifeless. But it also
enables us for the first time to know, and consequently to learn and to
make things. This gives us power.

These two aspects of the world are not symmetrically opposed. They are
not equivalent, for example, to the ‘subjective’ and ‘objective’ points of
view, concepts which are themselves a product of, and already reflect, one
particular way of being in the world — which in fact, importantly, already
reflect a ‘view’ of the world. The distinction | am trying to make is between,
on the one hand, the way in which we experience the world pre-reflectively,
before we have had a chance to ‘view’ it at all, or divide it up into bits — a
world in which what later has come to be thought of as subjective and
objective are held in a suspension which embraces each potential ‘pole’,
and their togetherness, together; and, on the other hand, the world we are
more used to thinking of, in which subjective and objective appear as
separate poles. At its simplest, a world where there is ‘betweenness’, and
one where there is not. These are not different ways of thinking about the
world: they are different ways of being in the world. And their difference is
not symmetrical, but fundamentally asymmetrical.

With that in mind. let's turn to the hemispheres for a closer look at what



they ‘do’.






CHAPTER 2

WHAT DO THE TWO HEMISPHERES
‘DO’?

OW MUCH NEUROLOGICAL AND NEUROPSYCHOLOGICAL EVIDENCE IS THERE that

the hemispheres really are all that different? Or, if there are differences,
that there are consistent and significant patterns to the differences, rather
than just a random carve-up of ‘functions’ according to the dictates of
space? (This ‘toy cupboard’ model, which is represented by the traditional
view that brain functions are just accommodated according to where
space can be found or made, is the one invoked to explain the residence
of language functions in the left hemisphere.) Surely, it may be said, the
really important differences are those between the many further subdivided
functional and anatomical areas descrbed by neuroscience within each
hemisphere?

Such differences are certainly of huge significance. However to de-
scribe (write about) any thing is to select amongst an infinity of possible
features: it is inevitably to circum-scribe (draw a line round) what is salient
for the purpose. In comparing two cars, for example, it is obviously true —
but, for the time being, irrelevant — that there are far greater similarities
between the two cars as a whole than there are differences between, say,
their engines. But the point of comparing them is to focus on their
differences. My interest here, then, is not in the myriad similarities, which
go without saying, but precisely in the differences between the
hemispheres. There is, however, one very important intrahemispheric
rather than interhemispheric regional difference that | will need to refer to,
because it cannot, in the nature of things, be disentangled from the larger
question; | will deal with this at the end of the chapter, where | hope it will
make most sense.

| would also caution against the natural tendency of the analytic
approach, having unimpeachably distinguished parts, to see the parts,
rather than the svstemic whole to which they belong. as of primary



significance. Science involves both analysis and synthesis of knowledge.
Increasingly we realise that no one ‘bit’ of the brain can be responsible for
anything that we experience: the brain is a dynamic system, and it is to
systemic wholes, ‘composed’ of many post factum identifiable parts, that
we need to attend. When we divide, we would be best to divide where
nature has clearly made a division: between the hemispheres. In what
follows, where | refer, as | often do, to regions within the hemisphere, it
should be taken for granted that the important activity is not confined to that
region alone, but that it acts in concert with many others, principally, though
not of course confined to, regions within the same hemisphere 1

There are, as it happens, pervasive and consistent differences between
the hemispheres, existing at many levels.

Starting once again with the structure, most studies have found that the
right hemisphere is longer, wider, and generally larger, as well as heavier,
than the left.2 Interestingly this is true of social mammals in general.3 The
right hemisphere is in fact wider than the left throughout most of its length,
only the posterior parieto-occipital region being broader in the left
hemisphere.4 The cerebral hemispheres show a highly consistent right-
greater-than-left asymmetry from childhood to adulthood, with the ventricles
(spaces within the hemisphere that are filled with cerebrospinal fluid, and
form effectively an inverse measure of brain volume) being larger on the
left.2 However, the expansion of the speech areas in the left hemisphere is
also very early in origin and is detectable from 31 weeks' gestation, being
clearly present during most of the last trimester.8

As well as differing in the size and shape of a number of defined brain
areas,’ the hemispheres differ in the number of neurones,8 neuronal size
(the size of individual nerve cells),2 and the extent of dendritic branching
(the number of connective processes put out by each nerve cell) within
areas asymmetrically.10 There is greater dendritic overlap in cortical
columns in the right hemisphere, which has been posited as a mechanism
for greater interconnectivity compared with the left.11 The ratio of grey to
white matter also differs.12 The finding that there is more white matter in
the right hemisphere, facilitating transfer across regions, also reflects its
attention to the global picture, where the left hemisphere prioritises local
communication, transfer of information within regions.

Neurochemically the hemispheres differ in their sensitivity to hormones



(for example, the right hemisphere is more sensitive to testosterone),13
and to pharmacological agents;14 and they depend on preponderantly
different neurotransmitters (the left hemisphere is more reliant on
dopamine and the right hemisphere on noradrenaline)15 Such structural
and functional differences18 at the brain level suggest there may indeed be
basic differences in what the two hemispheres do. So what does the
neuropsychological literature tell us about that?

While it is true that we know a lot about what different, in some cases
fairly minutely discriminated, areas within each hemisphere ‘do’, in the
sense that we can answer the question ‘what’ it is that they appear to help
mediate, we have tended to pay less attention to the ‘how’, the way in
which they do this — not in the sense of the mechanism by which they do it,
of which we have a rapidly increasing understanding, but in the sense of
what aspect of a certain ‘function’ is being addressed. As soon as one
starts to look in this way at the question — for example, not where language
is, but what aspects of language are where — striking differences between
the hemispheres emerge 17

THE PATHWAYS TO KNOWLEDGE

Brain structure is easy to measure, function more problematic. So let me
start by saying something of the ways in which we come to have
knowledge of brain functioning, and some of the problems associated with
them. This is important because there is a tendency, particularly among
non-specialists, to believe that, thanks to modern technology, we can
easily ‘see’ which parts of the brain are involved in almost any human
activity.

The first thing to make clear is that, although the brain is often described
as if it were composed of bits — ‘modules’ — of one kind or another, which
have then to be strung together, it is in fact a single, integrated, highly
dynamic system. Events anywhere in the brain are connected to, and
potentially have consequences for, other regions, which may respond to,
propagate, enhance or develop that initial event, or alternatively redress it
in some way, inhibit it, or strive to re-establish equilibrium. There are no
bits, only networks, an almost infinite array of pathways. Thus, especially
when dealing with complex cognitive and emotional events, all references



to localisation, especially within a hemisphere, but ultimately even across
hemispheres, need to be understood in that context.

Having said that, how can one make a start? One method is to study
subjects with brain lesions. This has certain advantages. When a bit of the
brain is wiped out by a stroke, tumour or other injury, we can see what
goes missing, although interpretation of the results is not always as
straightforward as it might seem.18 Another is to use temporary
experimental hemisphere inactivations. One way in which this is achieved
is by the Wada procedure, most commonly carried out prior to
neurosurgery in order to discriminate which hemisphere is primarily
responsible for speech. This involves injecting sodium amytal or a similar
anaesthetic drug into the blood supply of one carotid artery at a time, thus
anaesthetising one half of the brain at a time, while the other remains
active. Another way is through transcranial magnetic stimulation
techniques, which uses an electromagnet to depress (or, depending on the
frequency, enhance) activity temporarily in one hemisphere, or at a specific
location within the hemisphere. In the past a similar opportunity came from
unilateral administration of electroconvulsive therapy (ECT); it was then
possible to ask the subject to carry out specific tasks, in the knowledge
that one hemisphere was inactivated for about 15-20 minutes following
treatment.

Further techniques that can be helpful involve delivering a perceptual
stimulus to one hemisphere only. The tachistoscope is a way of delivering
a visual stimulus for a few milliseconds only, too short for gaze to be
redirected; careful placement of the stimulus enables it to be delivered to
one half of the visual field only. Dichotic listening techniques deliver
different stimuli to either ear, usually through headphones, and this was
one of the ways in which it was first established that in general there is an
advantage for the right ear (left hemisphere) in dealing with verbal material.
But in the intact brain we can assume that information spreads very quickly
to the contralateral hemisphere, so in using these techniques one is
looking at small differences in reaction times, or marginal differences in
salience.

For this reason a particularly rich resource has been individuals with so-
called split brains, patients who, in order to control intractable epilepsy,
underwent a procedure called callosotomy, which divides the corpus



callosum. This operation is rare nowadays, as most seizures are
controllable with modern pharmacological agents, but when it was first
carried out, by Sperry and Bogen and their colleagues in California in the
1950s and 1960s, it was revolutionary — both for the patients, who began
to lead normal lives, and for neurologists, psychologists and philosophers,
who saw a window opened into the workings of the brain. In the case of
split-brain subjects, stimuli presented to one ear or to one visual field
cannot be transferred across the corpus callosum to the other hemisphere,
giving a relatively pure picture of how one hemisphere on its own
responds, which is why they are so valuable to researchers. Some
particular circumstances make split-brain subjects especially intriguing. If
an image is shown to a split-brain subject in the left visual field, he or she
will be unable to name what was seen, since the image from the left visual
field is sent to the right side of the brain only, and the right hemisphere in
most subjects cannot speak. Since interhemispheric communication is
largely absent, the speaking left hemisphere cannot name what the right
hemisphere has just seen. The person can nonetheless indicate a
corresponding object with his or her left hand, since that hand is controlled
by the right side of the brain.

Other information comes from EEG recordings, and increasingly from
functional neuroimaging, which allows one to see which areas of the brain
are preferentially activated while performing a task, and this area is
promising. The information from the EEG is instantaneous, and therefore
quite precise in time, but harder to localise precisely in the brain. By
contrast, functional magnetic resonance imaging (fMRI), the preferred
method of imaging now available, gives more precise localisation, but with
a three- to five-second time spread. These techniques can be combined.
Neuroimaging, including single photon emission computed tomography
(SPECT) and positron emission tomography (PET), as well as fMRI, use a
variety of techniques to detect where there are changes in the perfusion
(blood supply) of the brain, the commaon principle being that active areas
metabolise at a higher rate and therefore require a temporarily increased
blood supply. It is worth saying something, however, about the problems
associated with neuroimaging studies as a source of information on their
own12

Imaging just shows a few peaks, where much of interest goes on



elsewhere.20 One cannot assume that the areas that light up are those
fundamentally responsible for the ‘function’ being imaged, or that areas
that do not light up are not involved.21 And, what is more, one cannot even
assume that whatever ‘peaks’ is of primary importance, since only effortful
tasks tend to register — the more expert we are at something the /ess we
will see brain activity. For example, people with higher IQs have lover
cerebral metabolic rates during mentally active conditions;22 as do those
with bigger brain size,23 which is also correlated with IQ.24 We have, too,
to remember that the activations we visualise in the brain may actually be
inhibitory in nature — inhibition may be indistinguishable from activation
using current fIMRI methods.23

That does not nearly exhaust the problems to be surmounted. Small
differences in the way the task is presented may make a large difference
to the results. Changes in novelty or complexity can mask relevant
structures or falsely identify irrelevant ones.26 The more complex the task,
the more widely distributed the networks involved are likely to be, and the
harder it will be to know what it is that one is measuring; subtraction
paradigms, where two sets of conditions are compared so as to isolate
the element of interest, are associated with their own problems .27

As if that is not enough, many variables are involved in any experiment
involving human beings. Male and female subjects respond differently; not
only left and right handedness may make a difference, but more
importantly, strongly lateralised handedness (whether right or left) may give
a different picture from more mixed handedness; race and age also make
differences. Individual cases may be different because the way we
experience the world individually is different; even the same brain varies in
its response to the same task depending on the context — for example,
what's happened previously. In the words of one prominent neuroimaging
specialist: ‘Some people believe that psychology is just being replaced by
brain imaging, but | don't think that's the case at all ... It's the confrontation
of all these different methods that creates knowledge.'28

For all these reasons | have tried throughout not to rely on neuroimaging
only, and as little as possible on any one line of evidence alone. The
importance of, wherever possible, linking neuroimaging with evidence from
brain lesion studies has recently been emphasised in relation to the
concept of ‘theory of mind’ 22 But, as | began by pointing out, even brain



lesion studies have their limitations .30

All in all, it should be clear that anything like complete concurrence of
findings is not to be expected; there are bound to be many discrepancies,
and overall this is not as precise a science as it may appear. Nonetheless
in aggregate we have a mass of information that does suggest consistent
differences, and it's at these we need to take a closer look.

In doing so, | will sometimes refer to brain regions illustrated in Figures
2.1 and 2.2, specifically parts of the prefrontal cortex, the diencephalon,
basal ganglia, and the limbic system, and, while the argument can be
followed without a knowledge of detailed anatomy, the images may help
readers not familiar with the area.

| should also say that this is necessarily a very long chapter. | recognise
that that may be a little disheartening to the reader, and | could have
divided it into several parts. But my hope is that we can get away from
looking at separate ‘areas of cognition’, however much | may have had to
carve up the seamless world each hemisphere delivers into recognisable
chunks for the purposes of description. In the process of doing so, | have
been keenly aware of the artificiality of such divisions, since each
inevitably overlaps with many others, and ultimately | believe they form a
single, coherent whole. To have cut it up further into separate chapters
would have reinforced the tendency | wish to avoid. But the various
subheadings of this chapter are a compromise which will, | hope, give the
process some sense of direction.
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BREADTH AND FLEXIBILITY VERSUS FOCUS AND GRASP

I'd like to begin with what we have already touched on, the fundamental
importance of attention. If what it is that exists comes into being for each
one of us through its interaction with our brains and minds, the idea that we
could have a knowledge of it that was not also an expression of ourselves,
and dependent on what we brought to the relationship, is untenable. It may
seem obvious, though, that the task of the brain — what we have a brain for
—is to put us in touch with whatever it is that exists apart from ourselves.

But this conclusion is not quite as obviously right as it seems. Different
aspects of the world come into being through the interaction of our brains
with whatever it is that exists apart from ourselves, and precisely which
aspects come into being depends on the nature of our attention. It might
turn out that for some purposes, those that involve making use of the world
and manipulating it for our benefit, we need, in fact, to be quite selective
about what we see. In other words we might need to knowwhat is of use to
us — but this might be very different from understanding in a broader sense,
and certainly might require filtering out some aspects of experience.
Without experiencing whatever it is, we would have nothing on which to
ground our knowledge, so we have to experience it at some stage; but in
order to knowit, we have to ‘process’ experience. We have to be able to
recognise (‘re-cognise’) what we experience: to say this is a ‘such-and-
such’, that is, it has certain qualities that enable me to place it in a category
of things that | have experienced before and about which | have certain
beliefs and feelings. This processing eventually becomes so automatic
that we do not so much experience the world as experience our
representation of the world. The world is no longer ‘present’ to us, but ‘re-
presented’, a virtual world, a copy that exists in conceptual form in the
mind.

Much of our capacity to ‘use’ the world depends, not on an attempt to
open ourselves as much as possible to apprehending whatever it is that
exists apart from ourselves, but instead on apprehending whatever | have
brought into being for myself, my representation of it. This is the remit of
the left hemisphere, and would appear to require a selective, highly
focussed attention.

The right hemisphere, as birds and animals show, is ‘on the look out'. It



has to be open to whatever it is that exists apart from ourselves, as much
as possible without preconceptions, not just focussing on what it already
knows, or is interested in. This requires a mode of attention that is broader
and more flexible than that of the left hemisphere. What actually happens in
detail?

The conventional neuropsychological literature distinguishes five types of
attention: vigilance, sustained attention, alertness, focussed attention and
divided attention. While not identical, vigilance and sustained attention are
similar, and they are often treated as one concept. Together with alertness,
they form the basis of what has been called the intensity axis of attention.
The other axis is selectivity, made up of the two remaining types, focussed
and divided attention.31 Experiments confirm that the different types of
attention are distinct and independent of one another, and subserved by a
number of different brain structures distributed extensively over the
prefrontal, anterior cingulate, and posterior parietal areas of both
hemispheric cortices. Clearly within either hemisphere, and possibly
between hemispheres, the system of control processes is complex.
However, some broad consistent differences in hemisphere specialisation
are striking when one comes to review the available evidence.

Alertness and sustained attention may have the ring of technical
‘functions’, just the sort of things it's hard to get excited about outside the
psychology lab. But, like vigilance, they are the ground of our being in the
world, not only at the lowest, vegetative level, but at the highest, spiritual
levels (‘Brethren, be sober, be vigilant', ‘O Mensch, gib acht!').32 Without
alertness, we are as if asleep, unresponsive to the world around us; without
sustained attention, the world fragments; without vigilance, we cannot
become aware of anything we do not already know. Looking at the
evidence from brain research, it becomes clear that vigilance and
sustained attention are grossly impaired in subjects with right-hemisphere
lesions, especially right frontal lobe lesions;33 by contrast, in patients with
left-hemisphere lesions (therefore relying on their intact right hemisphere)
vigilance is preserved.34 Patients with right-hemisphere lesions also
exhibit what is called perceptuomotor slowing, a sign of diminished
alertness, associated with lapses of attention.38 Studies in both healthy
subjects and split-brain patients corroborate the role of the right
hemisphere in the ‘intensity’ aspects of attention;36 and scanning studies



provide further confirmatory evidence of right-hemisphere dominance in
alertness and sustained attention.3Z Overall it appears clear that, of the two
main axes of attention, infensity (alertness, vigilance and sustained
attention) is reliant on the right hemisphere.

The other main axis of attention is selectivity (focussed and divided
attention). Turning to focussed attention first, the story here is quite
different. Deficits in focussed attention are more severe with left-
hemisphere injury.38 Although selective attention may be bilateral,32 it is
more typically associated with activity in the left caudate or left anterior
cingulate 40 Healthy subjects show a left-hemisphere preference for choice
reactions4l And scanning studies suggest focussed attention is
associated with activity in the left orbitofrontal cortex and basal ganglia.42

As regards divided attention, the evidence is divided. While some
studies suggest that both left and right hemispheres are involved 43 there
appears to be a clear primary role for the right hemisphere, especially the
right dorsolateral prefrontal cortex.44

To sum up, the right hemisphere is responsible for every type of attention
except focussed attention. Even where there is divided attention, and both
hemispheres appear to be involved, it seems probable that the right
hemisphere plays the primary role (possibly that of unifying the divided
input — see below). Because it is the right hemisphere that is responsible
for attention globally, and because there is a natural tendency for each
hemisphere to process preferentially stimuli from the contralateral
attentional field, most people, if asked to bisect a line, will do so slightly to
the left of the actual midpoint — because doing so equalises the apparent
extent of the half-lines as seen from the right hemisphere's point of view.42
It is lesions in the right inferior parietal lobule that cause the most serious
impairment of global attention.46

There have been suggestions that the basis for the right-hemisphere
predominance for attention may lie in the more sophisticated visuospatial
processing of the right hemisphere, but | would be inclined to see that as a
consequence of the attentional difference rather than a cause of it4Z

More specifically there is evidence of left-hemisphere dominance for
local, narrowly focussed attention and right-hemisphere dominance for
broad, global, and flexible attention.48 The scope of the right hemisphere's
world is broad 49 Patients with a right-hemisphere lesion (therefore relying



on their intact left hemisphere) start with the pieces and put them together
to get the overall picture, whereas those with a left-hemisphere lesion
(relying on their right hemisphere) prefer a global approach.20 Patients
with right-hemisphere damage don't seem able to adjust the breadth of the
‘spotlight' of their attention: they suffer ‘an excessive and more or less
permanent narrowing of their attentional window’ 31 That's what happens
when we have to rely on left-hemisphere attention on its own.

THE NEW VERSUS THE KNOWN

From this it follows that in almost every case what is new must first be
present in the right hemisphere, before it can come into focus for the left.
For one thing, the right hemisphere alone attends to the peripheral field of
vision from which new experience tends to come; only the right hemisphere
can direct attention to what comes to us from the edges of our awareness,
regardless of side.52 Anything newly entering our experiential world
instantly triggers a release of noradrenaline — mainly in the right
hemisphere.33 Novel experience induces changes in the right
hippocampus, but not the left3 So it is no surprise that
phenomenologically it is the right hemisphere that is attuned to the
apprehension of anything new.55

This difference is pervasive across domains. Not just new experience,
but the learning of new information or new skills also engages right-
hemisphere attention more than left,28 even if the information is verbal in
nature.2Z However, once the skills have become familiar through practice,
they shift to being the concern of the left hemisphere,28 even for skills such
as playing a musical instrument.52

If it is the right hemisphere that is vigilant for whatever it is that exists ‘out
there’, it alone can bring us something other than what we already know.
The left hemisphere deals with what it knows, and therefore prioritises the
expected — its process is predictive. It positively prefers what it knows.£0
This makes it more efficient in routine situations where things are
predictable, but less efficient than the right wherever the initial assumptions
have to be revised, 81 or when there is a need to distinguish old information
from new material that may be consistent with it.62 Because the left
hemisphere is drawn by its expectations, the right hemisphere outperforms



the left whenever prediction is difficult83 The link between the right
hemisphere and what is new or emotionally engaging exists not just in
humans, but already in higher mammals: for example, horses perceive new
and possibly emotionally arousing stimuli with the left eye 84

POSSIBILITY VERSUS PREDICTABILITY

The right hemisphere is, in other words, more capable of a frame shift;85
and not surprisingly the right frontal lobe is especially important for
flexibility of thought, with damage in that area leading to perseveration, a
pathological inability to respond flexibly to changing situations.66 For
example, having found an approach that works for one problem, subjects
seem to get stuck, and will inappropriately apply it to a second problem
that requires a different approach — or even, having answered one
question right, will give the same answer to the next and the next. It is the
right frontal cortex that is responsible for inhibiting one's immediate
response, and hence for flexibility and set—shiﬂing;ﬂ as well as the power
of inhibiting immediate response to environmental stimuli.68

It is similar with problem solving. Here the right hemisphere presents an
array of possible solutions, which remain live while alternatives are
explored 89 The left hemisphere, by contrast, takes the single solution that
seems best to fit what it already knows and latches onto itZ0 V. S.
Ramachandran's studies of anosognosia reveal a tendency for the left
hemisphere to deny discrepancies that do not fit its already generated
schema of things. The right hemisphere, by contrast, is actively watching
for discrepancies, more like a devil's advocate Z1 These approaches are
both needed, but pull in opposite directions.

This difference is not predicated on any of the old distinctions such as
verbal versus visuospatial. It operates equally in the realm of attention to
verbal information. In keeping with what we know of its priorities, the left
hemisphere actively narrows its attentional focus to highly related words
while the right hemisphere activates a broader range of words. The left
hemisphere operates focally, suppressing meanings that are not currently
relevant. By contrast, the right hemisphere ‘processes information in a non-
focal manner with widespread activation of related meanings’ Z2 Whereas
close lexical semantic relationships rely more on the left hemisphere,



looser semantic associations rely on the rightZ3 Because the right
hemisphere makes infrequent or distantly related word meanings
available,’4 there is increased right-hemisphere involvement when
generating unusual or distantly related words’S or novel uses for objects.Z6
This may be one of many aspects that tend to associate the right
hemisphere with a freer, more ‘creative’ style. The right anterior temporal
region is associated with making connections across distantly related
information during comprehension,ZZ and the right posterior superior
temporal sulcus may be selectively involved in verbal creativity.Z8 In the
‘close’ situation, by contrast, the left hemisphere actively suppresses the
right, to exclude associations which are semantically only distantly
related.”9

The more flexible style of the right hemisphere is evidenced not just in its
own preferences, but also at the ‘meta’ level, in the fact that it can also use
the left hemisphere's preferred style, whereas the left hemisphere cannot
use the right hemisphere's. For example, although the left hemisphere
gains more benefit from a single strong association than several weaker
associations, only the right hemisphere can use either equally.80

One of the standard psychological tests that is supposed to measure
creativity is the Remote Association Test, an expression of the belief that
creativity requires the ability to make associations between widely different
ideas or concepts.81 Since efforts of will focus attention and deliberately
narrow its range,82 it may be that cessation of the effort to ‘produce
something’ — relaxation, in other words — favours creativity because it
permits broadening of attention, and, with the expansion of the attentional
field, engagement of the right hemisphere.83 (From what has been said it
can be seen that relatively more remote or tenuous associations of thought
are made more easily by permitting the broader scope of right-hemisphere
attention, which may also explain the ‘tip of the tongue’ phenomenon: the
harder we try, the more we recruit narrow left-hemisphere attention, and the
less we can remember the word. Once we stop trying, the word comes to
us unbidden.)

Since the left hemisphere actually inhibits the breadth of attention that
the right hemisphere brings to bear, creativity can increase after a left-
hemisphere stroke, and not just in sensory qualities but, as Alajouanine
says of one painter he describes, in ‘numerous intellectual and affective



components’ 84 Certainly there is plenty of evidence that the right
hemisphere is important for creativity,85 which given its ability to make
more and wider-ranging connections between things, and to think more
flexibly, is hardly surprising.88 But this is only part of the story. Both
hemispheres are importantly involved. Creativity depends on the union of
things that are also maintained separately — the precise function of the
corpus callosum, both to separate and connect; and interestingly division
of the corpus callosum does impair creativity.87

INTEGRATION VERSUS DIVISION

In general the left hemisphere is more closely interconnected within itself,
and within regions of itself, than the right hemisphere (see p. 33 above).88
This is all part of the close focus style, but it is also a reflection at the neural
level of the essentially self-referring nature of the world of the left
hemisphere: it deals with what it already knows, the world it has made for
itself. By contrast, as | have mentioned, the right hemisphere has a greater
degree of myelination, facilitating swift transfer of information between the
cortex and centres below the cortex82 and greater connectivity in
general 20 Functionally its superior integration is evidenced by EEG
measures?! and by the more diffuse but overlapping somatosensory
projections (carrying information on touch, pain and body position) and
auditory inputs on the right side of the brain.22

At the experiential level it is also better able to integrate perceptual
processes, particularly bringing together different kinds of information from
different senses.93 There is evidence from brain-damaged war veterans
that confirms the difference between the left hemisphere's focal
organisation and the right hemisphere's more profuse and diffusely
organised structure, and indicates that this may be why the right
hemisphere has the advantage in constructing a richly diverse three-
dimensional world in space. We would expect on first principles that having
widely different kinds of functions grouped together in the more diffusely
organised right hemisphere should lead to a different quality of integration
from that characteristic of the more focally organised left hemisphere: there
would be a greater convergence of disparate types of information, and
‘one might predict heteromodal integration to an extent surpassing that



possible in a focally organised hemisphere.’%4 In plain English, this means
bringing together in consciousness different elements, including
information from the ears, eyes, and other sensory organs, and from
memory, so as to generate the richly complex, but coherent, world we
experience. By contrast, the left hemisphere would be ‘inadequate for the
more rapid complex syntheses achieved by the [right] hemisphere’ 25

I mentioned that new stimuli lead to release of noradrenaline in the right
hemisphere. Most neurones ‘fatigue’, that is to say they cease to respond,
when continuously stimulated. These noradrenergic neurones do not
fatigue, however, but maintain their condition of excitation, so that
exploratory attention is held open across a greater expanse of both space
and time 26 The range of the right hemisphere is further increased by the
fact that it has a longer working memory, and so is able both to access
more information and hold it together at any one time for longer.2Z It is
capable of bearing more information in mind and doing so over longer
periods, with greater specificity (which also means less susceptibility to
degradation over time by memory).98

This broader field of attention, open to whatever may be, and coupled
with greater integration over time and space, is what makes possible the
recognition of broad or complex patterns, the perception of the ‘thing as a
whole’, seeing the wood for the trees. 29 In short the left hemisphere takes a
local short-term view, whereas the right hemisphere sees the bigger
picture.

THE HIERARCHY OF ATTENTION

There are, then, two widely differing ways of attending to the world. How do
they relate to one another?

If whatever is new to experience is more likely to be present in the right
hemisphere, this suggests a temporal hierarchy of attention, with our
awareness of any object of experience beginning in the right hemisphere,
which grounds experience, before it gets to be further processed in the left
hemisphere.

This coexists with and is confirmed by a hierarchy of attention at any one
moment in time, which also establishes the right hemisphere, not the left,
as predominant for attention.100 Global attention, courtesy of the right



hemisphere, comes first, not just in time, but takes precedence in our
sense of what it is we are attending to; it therefore guides the left
hemisphere's local attention, rather than the other way about101 As an
illustration, we would normally see the images below as an H (composed
of Es) and a 4 (composed of 8s).
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The exception to this is in schizophrenia, where the right-hemisphere-
dependent ability to see the whole at once is lost; then the figure becomes
just a mass of Es and 8s. One of the crucial differences in schizophrenia —
and in schizotypy — lies in the mode of attention, whereby the whole is built
up from the parts.102 However, the attentional hierarchy can also be
inverted in certain circumstances in normal individuals 193 When there is a
high probability that what we are looking for lies at the local level, our
window of attention narrows, in order to optimise performance at this level,
‘thus reversing the natural tendency to favour the global aspect’.104

Essentially the left hemisphere's narrow focussed attentional beam,
which it believes it ‘turns’ towards whatever it may be, has in reality already
been seized by it105 It is thus the right hemisphere that has dominance for
exploratory attentional movements, while the left hemisphere assists
focussed grasping of what has already been prioritised 108 It is the right
hemisphere that controls where that attention is to be oriented.107

We may think that we build up a picture of something by a process of
serial scanning — putting the bits together — because this is the way our



conscious, verbal, left hemisphere, when asked to work out how it is done
after the fact, accounts for it. But in reality we see things first whole: serial
attentional processing is not needed. In other words, we do not have to
orientate our attention to each feature of an object in turn to understand the
overall object; the features are all present without the need to combine the
products of focal attention.108

Beyond the difference in nature and extent of the attention that the two
hemispheres give to the world, there is a fascinating and fundamental
difference in their orientation. One might think that both hemispheres would
take the world as a whole as their concern, or, if it is impossible for both to
do so, that there would be a symmetrical and complementary distribution
of attention across the whole field. But this is not the case. Since the left
visual field, and the perceptions of the left ear, are more available to the
right hemisphere, and by the same token the right visual field, and the
perceptions of the right ear to the left hemisphere, one would expect, and
indeed one finds, a gradient of attention from left to right, or right to left,
across the experiential world for either hemisphere. But these gradients
are not symmetrical: there is a fundamental asymmetry of concern about
the whole picture. The right hemisphere is concerned with the whole of the
world as available to the senses, whether what it receives comes from the
left or the right; it delivers to us a single complete world of experience. The
left hemisphere seems to be concerned narrowly with the right half of
space and the right half of the body — one part, the part it uses. 109

In split-brain patients, for example, the right hemisphere attends to the
entire visual field, but the left hemisphere only to the right 110 This refusal of
the left hemisphere to acknowledge the left half of the world accounts for
the fascinating phenomenon of ‘hemi-neglect’ following a right-hemisphere
stroke, after which the individual is completely dependent on the left
hemisphere to bring his body and his world into being 111 Because the
concern of the left hemisphere is with the right half of the world only, the left
half of the body, and everything lying in the left part of the visual field, fails
to materialise (see Figure 2.3). So extreme can this phenomenon be that
the sufferer may fail to acknowledge the existence of anyone standing to
his left, the left half of the face of a clock, or the left page of a newspaper or
book, and will even neglect to wash, shave or dress the left half of the body,
sometimes going so far as to deny that it exists at all.



This is despite the fact that there is nothing at all wrong with the primary
visual system: the problem is not due to blindness as ordinarily
understood. If one temporarily disables the left hemisphere of such an
individual through transcranial magnetic stimulation, the neglect improves,
suggesting that the problem following right-hemisphere stroke is due to
release of the unopposed action of the left hemisphere 112 But you do not
get the mirror-image of the neglect phenomenon after a left-hemisphere
stroke, because in that case the still-functioning right hemisphere supplies
a whole body, and a whole world, to the sufferer. And, because the right
hemisphere alone subserves the extremities of the attentional field
(whether left or right), where hemi-neglect results in loss of the left field,
there is, extraordinarily enough, also loss of the extreme right field 113

There is a curious phenomenon of ‘stickiness’ about the attention
exhibited by the left hemisphere, which is related to its relative inflexibility
referred to above. Following right-hemisphere damage, the right hemifield
seems to exert a magnetic attraction114 Patients find their gaze pulled,
despite themselves, towards the right.115 And it has even been suggested
that the phenomenon of attentional hemineglect is not so much a matter of
disregarding the left side of space, as of being captured by the right side
of space, and unable to let go.116 The left hemisphere has difficulty
disengaging: 117 and this seems to be precisely because, instead of
familiarity causing it to disattend, it causes it to attend all the more.
Patients start off by being attracted towards items on the right, but then
become stuck to them, because instead of causing inhibition (negative
feedback), as would normally be the case, repeated or familiar stimuli on
the right side cause facilitation (positive feedback).118 A patient of mine
who had had a right-hemisphere stroke following rupture of an
arteriovenous malformation in his temporoparietal region would become
fixated by inanimate objects in his right hemifield: if there was a door hinge
to his right, for example, he would find himself waylaid by it as he tried to
pass through the doorway, and get ‘stuck’ inspecting it for protracted
periods, unless actively disengaged by one of his carers.



Fig. 2.3 Templates copied by patients with neglect (© 2008 by Nigel J. T.
Thomas)

It is probably relevant that it is the right hemisphere that controls
conjugate eye movements, that is, that makes the two eyes move
together 119 leading to the interesting thought that it may be the right
hemisphere that also keeps the hemispheres together, in the interests of a
whole world of experience, rather than allowing the left hemisphere wilfully
to go its own way.

In summary, the hierarchy of attention, for a number of reasons, implies a
grounding role and an ultimately integrating role for the right hemisphere,
with whatever the left hemisphere does at the detailed level needing to be
founded on, and then returned to, the picture generated by the right. This is
an instance of the right — left — right progression which will be a theme of
this book. And it lies at the very foundation of experience: attention, where
the world actually comes into being.

But that does not quite complete the picture. There is a further highly
significant point to be observed here about the relationship between the
hemispheres. It will be remembered that chicks use either eye for different



purposes and different views of the world. Chicks using both eyes,
however, do not do the splits: they approximate more to the right-
hemisphere view.120 That is in keeping with what we would expect from
everything we have heard about the attentional hierarchy. But it may also
have to do with the fact that at this stage their hemispheres are relatively
independent. For we know that, in the adult birds, the commissures which
develop — the bands of nerve tissue, such as the corpus callosum, that
connect the two hemispheres — permit the left hemisphere to have an
inhibitory effect on the right hemisphere to a greater extent than the right
hemisphere has on the left. In doing so they actually succeed in reversing
the natural asymmetry: they impose the left-hemisphere view of the world.
Only when interhemispheric communication is rendered impossible by
severing of the commissures does one see, once again, the natural
asymmetry in favour of the right hemisphere's view of the world appear.121

THE WHOLE VERSUS THE PART

I have mentioned that the link between the right hemisphere and holistic or
Gestalt perception is one of the most reliable and durable of the
generalisations about hemisphere differences, and that it follows from the
differences in the nature of attention.122



Fig. 2.4 Emergence of the Gestalt

The right hemisphere sees the whole, before whatever it is gets broken
up into parts in our attempt to ‘know’ it. Its holistic processing of visual form
is not based on summation of parts. On the other hand, the left hemisphere
sees part-objects 123 The best-known example of this process of Gestalt
perception is the way in which the Dalmatian dog, sniffing the ground in the
shade of a tree, suddenly emerges from this mass of dots and splashes
(Figure 2.4). The process is not a gradual putting together of bits of
information, but an ‘ahal’ phenomenon — it comes all at once.

The right hemisphere, with its greater integrative power, is constantly
searching for patterns in things. In fact its understanding is based on
complex pattern recognition 124

Split-brain subjects have a complete inability to relate the shape or
structure of something they have seen to something they feel with their
hand — if the object is felt with their right hand. With the left hand (right
hemisphere), however, they perform perfectly.125 Gazzaniga and LeDoux
thought this must be dependent on some sort of tactile or ‘manipulatory’
advantage of the ‘minor’ hemisphere, because they were able to show that
in a second experiment involving visual-visual integration, involving fitting a
broken figure together, the left hemisphere was not so bad (though it was
still not as good as the right hemisphere). See Figure 2.5.



But this second test is hardly much of a test of the capacity to generate a
sense of the whole. A test of the capacity to generate a sense of the whole
would be, precisely, to have a sense of what it would be like in modalities
other than those in front of one — to be able to tell from the feel of
something what it would look like, never having seen it; or to be able to
select by touch alone an object that had been seen — the capacity which
the left hemisphere lacks.
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Fig. 2.5 Split-brain subjects and sense of the whole (Gazzaniga & Le
Doux, 1978)
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Fig. 2.6 Right hemisphere damage and loss of the sense of the whole
(Hécaen & Ajuriaguerra, 1952)



Subjects with unilateral brain damage show complementary deficits in
drawing skills, depending on whether it is right or left hemisphere function
that is compromised. The productions of those with right-hemisphere
damage, relying on their left hemisphere, lose overall coherence and
integrity, and become so distorted they are barely recognisable: there is
no grasp of the Gestalt, the whole. For example, if asked to draw a person,
subjects with right parieto-occipital lesions ‘exhibit considerable difficulty in
assembling the various elements correctly, in their repeated attempts
putting the limbs in extraordinary positions (arms attached to the neck or to
the lower part of the trunk)’. One patient, asked to draw an elephant, ‘draws
only a tail, a trunk and an ear.’ Putting together a model of an elephant is
no easier: it ‘is done slowly and ends in a complete fiasco. Although, from
what he says, he recognises the essential elements, he is incapable of
putting them in even approximately the right place or relation to one
another. 126 Figures become almost unbelievably simplified and distorted:
a man, just a blob with three sticks for limbs; a bicycle, two small wheels
positioned above the (bigger) pedals; a house reduced to a few chaotic
lines, with a roof symbolised by an inverted V. See Figure 2.6.

The drawings of those with left-hemisphere damage, by contrast, relying
on their right hemisphere, sometimes exhibit relative poverty of detail,
because the accent is on the shape of the whole 127 See Figure 2.7.128

It is the same with perception, as with execution. For example, a patient
with right-hemisphere damage described by Hécaen and de Ajuriaguerra
was unable to recognise a drawing of a house, until he saw that whatever it
was had a chimney.129 The whole was inscrutable, but the part gave it
away.
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Fig. 2.7 Hemisphere difference and the whole (Nikolaenko, 2001)

But once again, the failures of integrative processing where there is
right-hemisphere damage are not confined to one domain or another, and
are not part of the old visual/verbal dichotomy: difficulties experienced by
patients with right-hemisphere lesions in grasping visuospatial information
as a whole are related to difficulties they have in verbal-semantic
understanding 130

Because of the way in which the left hemisphere is biased towards
identification by parts, and the right hemisphere towards the whole picture,
they also differ in the way they understand what they experience.

CONTEXT VERSUS ABSTRACTION

For the same reason that the right hemisphere sees things as a whole,
before they have been digested into parts, it also sees each thing in its
context, as standing in a qualifying relationship with all that surrounds it,
rather than taking it as a single isolated entity.131 lts awareness of the
world is anything but abstract.

Anything that requires indirect interpretation, which is not explicit or
literal, that in other words requires contextual understanding, depends on
the right frontal lobe for its meaning to be conveyed or received.132 The
right hemisphere understands from indirect contextual clues, not only from
explicit statement, whereas the left hemisphere will identify by labels rather



than context (e.g. identifies that it must be winter because it is ‘January’,
not by looking at the trees).133

This difference is particularly important when it comes to what the two
hemispheres contribute to language. The right hemisphere takes whatever
is said within its entire context 134 It is specialised in pragmatics, the art of
contextual understanding of meaning, and in using metaphor.135 It is the
right hemisphere which processes the non-literal aspects of language, 136
of which more later. This is why the left hemisphere is not good at
understanding the higher level meaning of utterances such as ‘it's a bit hot
in here today (while the right hemisphere understands ‘please open a
window’, the left hemisphere assumes this is just helpful supply of
meteorological data). It is also why the right hemisphere underpins the
appreciation of humour, since humour depends vitally on being able to
understand the context of what is said and done, and how context changes
it. Subjects with right brain damage, like subjects with schizophrenia, who
in many respects resemble them, cannot understand implied meaning, and
tend to take conversational remarks literally.

The left hemisphere, because its thinking is decontextualised, tends
towards a slavish following of the internal logic of the situation, even if this
is in contravention of everything experience tells us 137 This can be a
strength, for example in philosophy, when it gets us beyond intuition,
although it could also be seen as the disease for which philosophy itself
must be the cure; but it is a weakness when it permits too ready a
capitulation to theory. The left hemisphere is the hemisphere of
abstraction, 138 which, as the word itself tells us, is the process of wresting
things from their context. This, and its related capacity to categorise things
once they have been abstracted, are the foundations of its intellectual
power. A patient with left-hemisphere damage described by Hécaen and
de Ajuriaguerra, therefore relying on his right hemisphere only, on being
asked to copy a model using pieces of wood appeared ‘as if compelled by
some bizarre force to place the pieces of wood on top of the model that we
were intending him to copy, rather than to one side’. This was thought to
signify ‘a problem with the ability to produce an abstract representation
from a concrete model’ 139

The left hemisphere can only re-present; but the right hemisphere, for its
part, can only give again what ‘presences’. This is close to the core of what



differentiates the hemispheres. Hughlings Jackson, in many respects the
father of modern neuropsychiatry, whose acute observations of patients
with brain injury and epilepsy make him still a rich source of insight into
hemisphere differences, intuited this as far back as the First World War. A
patient of his had lost the power of expression in speech, but retained
some automatic understanding of the names of objects, which Jackson
presumed to be mediated by his right hemisphere. Although he could
instantly pick up a brick on command, according to Jackson he could have
no ‘memory’ of the word brick:

I do not believe that the man who cannot say (nor write) the word brick can
be said to have a ‘memory’ of it (be conscious of the word itself). He has
no consciousness of it, but of the thing it is a symbol of — a very different
thing 140

Abstraction is necessary if the left hemisphere is to re-present the world.
The left hemisphere operates an abstract visual-form system, storing
information that remains relatively invariant across specific instances,
producing abstracted types or classes of things; whereas the right
hemisphere is aware of and remembers what it is that distinguishes
specific instances of a type, one from another.141 The right hemisphere
deals preferentially with actually existing things, as they are encountered in
the real world.142 Because its language roots things in the context of the
world, it is concerned with the relations between things. Thus the right
hemisphere does have a vocabulary: it certainly has a lexicon of concrete
nouns and imageable words which it shares with the left hemisphere; but,
more than that, perceptual links between words are made primarily by the
right hemisphere 143

In general abstract concepts and words, along with complex syntax, are
left-hemisphere-dependent. But, once again, the right hemisphere's
language inferiority depends to a significant degree on positive inhibition
by the left hemisphere. If the left hemisphere is sufficiently distracted, or
incapacitated, the right hemisphere turns out to have a more extensive
vocabulary, including long, unusual and non-imageable words 144

The contextual versus abstract distinction is illustrated by the different
use of symbols by each hemisphere. In one sense of the word, a symbol



such as the rose is the focus or centre of an endless network of
connotations which ramify through our physical and mental, personal and
cultural, experience in life, literature and art: the strength of the symbol is in
direct proportion to the power it has to convey an array of implicit
meanings, which need to remain implicit to be powerful. In this it is like a
joke that has several layers of meaning — explaining them destroys its
power. The other sort of symbol could be exemplified by the red traffic light:
its power lies in its use, and its use depends on a 1:1 mapping of the
command ‘stop’ onto the colour red, which precludes ambiguity and has to
be explicit. This sort of symbolic function is in the realm of the left
hemisphere, while the first type belongs to the realm of the right. 145

In fact a particularly important difference lies in the right hemisphere's
capacity to understand metaphor, which | will discuss in the next chapter.
The right temporal region appears to be essential for the integration of two
seemingly unrelated concepts into a meaningful metaphoric expression.146
Fascinatingly, however, clichéd metaphorical or non-literal expressions are
dealt with in the left hemisphere: for such an expression, it is seeing the
literal meaning of the hackneyed phrase that refreshes it, that requires
insight (a bit like seeing a joke), and therefore in this case the non-salient
(unfamiliar, because non-clichéd) meaning gets to be processed in the
right hemisphere 147

INDIVIDUALS VERSUS CATEGORIES

At the same time it is the right hemisphere that has the capacity to
distinguish specific examples within a category, rather than categories
alone: it stores details to distinguish specific instances.148 The right
hemisphere presents individual, unique instances of things and individual,
familiar, objects, where the left hemisphere re-presents categories of
things, and generic, non-specific objects. 149 In keeping with this, the right
hemisphere uses unique referents, where the left hemisphere uses non-
unique referents 190 It is with the right hemisphere that we distinguish
individuals of all kinds, places as well as faces 151 In fact it is precisely its
capacity for holistic processing that enables the right hemisphere to
recognise individuals 152 Individuals are, after all, Gestalt wholes: that face,
that voice, that gait, that sheer ‘quiddity’ of the person or thing, defying



analysis into parts.

Where the left hemisphere is more concerned with abstract categories
and types, the right hemisphere is more concerned with the uniqueness
and individuality of each existing thing or being. The right hemisphere's
role as what Ramachandran has described as the ‘anomaly detector’
might in fact be seen rather as an aspect of its preference for things as
they actually exist (which are never entirely static or congruent — always
changing, never the same) over abstract representation, in which things
are made to be fixed and equivalent, types rather than individuals.

The right hemisphere is concerned with finer discriminations between
things, whether living or non-living.153 Indeed the cerebral principles of
categorisation take this into account in a remarkable way. What is general
and what is specific are, after all, relative. Thus characterising an object as
a car, or a piece of fruit, is general; but as to what variety of fruit (pear), or
in particular which kind of pear (comice), or what make of car (Citroén),
particularly which model of Citroén (2CV), the matter is more specific.154
As the more ‘subordinate’ categories become more individuated they are
recognised by the right hemisphere, whereas the left hemisphere concerns
itself with the more general, ‘superordinate’ categories.195 In keeping with
this, despite the well-known right-hemisphere advantage in dealing with the
visuospatial, the left hemisphere is superior at identifying simple shapes
and figures, which are easily categorised, whereas complex figures, being
less typical, more individual, are better processed by the right
hemisphere 156

In general, then, the left hemisphere's tendency is to classify, where the
right hemisphere's is to identify individuals15Z But of course both
hemispheres are involved in recognition according to the grouping of
experience — how could it be otherwise? Each hemisphere must be able to
make sense of reality by revealing a shape to what otherwise would be an
amorphous mass of impressions. But how they do this in practice differs in
vital respects which have a direct impact on the nature of the world that
each brings into being. The right hemisphere's version is more global and
holistic, based on the recognition of similarity with an ideal exemplar, and
on where this is positioned in the context of other examples, whereas the
left hemisphere identifies single features that would place the object in a
certain category in the abstract158 As a result, where the left hemisphere



utilises abstract categories, the right hemisphere operates more effectively
using specific exemplars. 159 Functional imaging of the brain shows that
the left hemisphere takes a ‘God's eye’, or invariant view, in its
representation of objects, where the right hemisphere uses stored ‘real
world’ views in order to group experience 160

The systematic categorising process of the left hemisphere can
sometimes begin to have a life of its own. | have mentioned that networks
of dopaminergic neurones are more widely distributed in the left
hemisphere than the right. Excess dopaminergic transmission, which
occurs in, for example, amphetamine abuse and in high-dose treatment
with anti-Parkinsonian drugs, can mimic aspects of schizophrenia
because it tends to favour the left hemisphere over the right. In such
circumstances, a sort of freewheeling need to collect and categorise,
coupled with the left hemisphere's over-riding concern with getting and
making, is sometimes seen, known as ‘punding’ — the mechanical and
repetitive assembling and disassembling of machines, collecting and
categorising of inanimate objects, such as torches, TVs, stones, boxes,
and so on.J61 | once had a patient with schizophrenia who arranged and
rearranged symmetrical structures of carefully collected commercial
packaging: the resultant ‘sculptures’ filled his living room. On one
occasion, after he had spent the weekend at his flat, | asked him how he
had got on. He replied dryly: ‘I moved some things to the right — a
response that has considerable interest in view of the left hemisphere's
strong bias to attend to the right side of space, and disattend to the left
(there is an asymmetry of hemispheric function in schizophrenia, with an
abnormal but overactive left hemisphere compared with the right). The
passion for collecting and organising is seen in other conditions, of course,
including Asperger's syndrome, which also shows right-hemisphere
deficits.

Don't think, though, that this categorising drive has a life of its own only in
people who we regard as 