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Preface

Let me see, now, where was I?

Ah,yes, the wandering mind.

My wife tells me she was once given the strap at her primary
school for looking out the window, probably imagining herself
riding her horse. The strap was a form of punishment, now thank-
fully obsolete, in which aleather strap was brought heavily to bear
onthe palm ofthe hand. She claims in mitigation that the boys were
alsolooking out the window, but they remained unpunished. Maybe
it was simply accepted that boys were incorrigible mind-wan-
derers, incapable of paying attention.

Even in adulthood, mind-wandering often elicits feelings of
guilt that one somehow didn’t pay attention—most commonly, it
seems, when introduced to someone by name. Sorry, what was the
name again? Perhaps as a result of childhood experiences, many
take mind-wandering to be a personal failing. A friend recently
asked me to explain why he was unable to concentrate at board
meetings, as though he was the only one at fault. I told him it was
a sure bet that other minds were wandering just as much. During
the day, the evidence shows, our minds are wandering for about
half the time. Even at night, when we’re asleep, our minds wander
into dreams, oblivious to the outside world. Thus, for the sake of
us all, but my fellow professors especially, I have a duty to defend

absent-mindedness.
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To the annoyance of teachers and parents, we seem to be bio-
logically disposed to alternate between paying attention and
thinking about something else. Mind-wandering, therefore, can’t
be all bad. Perhaps it’s a matter of rest and relaxation, allowing the
braintorecover from concentrated activity. Or perhapsitlets some
pleasure into our drab lives. But it must surely be more than that.
In this book, I argue that mind-wandering has many constructive
and adaptive features—indeed, we probably couldn’t do without
it. It includes mental time travel—the wandering back and forth
through time, not only to plan our futures based on past experience,
but also to generate a continuous sense of who we are. Mind-
wandering allows us to inhabit the minds of others, increasing
empathy and social understanding. Through mind-wandering, we
invent, tell stories, expand our mental horizons. Mind-wandering
underwrites creativity, whether as a Wordsworth wanderinglonely
asacloud, or an Einstein imagining himselftravelling on a beam of
light.

In these pages, I ramble through the various hills and valleys of
mind-wandering with the hope of giving it a better name. I have
tried to write the nine chapters so that each canbe read more orless
onits own, although there is a sequence of sorts. T have occasionally
allowed myselfto wander a bit, but the topic itself seems to permit
this. At the same time, I make no claim to have covered all aspects
of mind-wandering, nor do I claim to complete accuracy. After all,
our minds all wander in different ways.

I have many people to thank. First, Barbara Corballis gave me
the first anecdote, and our minds have often wandered together.
My sons, Paul and Tim, and my granddaughters, Simone, Lena and
Natasha, have contributed in many ways, including giving me more
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places for my mind to wander to. Among my many professional col-
leagues I owe thanks to Donna Rose Addis, Michael Arbib, Brian
Boyd, Dick Byrne, Suzanne Corkin, Peet Dowrick, Russell Gray,
Adam Kendon, Ian Kirk, Chris McManus, Jenni Ogden, Mathias
Osvath, David Redish, Giacomo Rizzolatti, Anne Russon and Endel
Tulving. A special thanks to Thomas Suddendorf, who provided
helpful and constructive comments on a draft of the book.

Finally, thanks to Sam Elworthy and the team at Auckland
University Press for their encouragement and faith. I owe a special
debt to my editor Mike Wagg, whose fine-tooth comb-over cor-
rected and improved the manuscript in countless ways.

Ifyoure still with me, please read on.
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‘We're going through!” The Commander’s voice was like thin ice
breaking. He wore his full-dress uniform, with the heavily braided
white cap pulled down rakishly over one cold gray eye. ‘We can’t
make it, sir. It’s spoiling for a hurricane, if you ask me.” T'm not asking
you, Lieutenant Berg,’ said the Commander. “Throw on the power
lights! Rev her up to 8,500! We’re going through!” The pounding
of'the cylinders increased: ta-pocketa-pocketa-pocketa-pocketa-
pocketa. The Commander stared at the ice forming on the pilot
window. He walked over and twisted a row of complicated dials.
‘Switch on No. 8 auxiliary!” he shouted. ‘Switch on No. 8 auxiliary!
repeated Lieutenant Berg. ‘Full strength in No. 3 turret!” shouted the
Commander. ‘Full strength in No. 3 turret!” The crew, bending to their
various tasks in the huge, hurtling eight-engined Navy hydroplane,
looked at each other and grinned. ‘The old man will get us through,’
they said to one another. “The Old Man ain’t afraid of Hell!. ..

‘Not so fast! You're driving too fast!’ said Mrs. Mitty. ‘What are you

driving so fast for?’

So begins James Thurber’s short story “The Secret Life of Walter
Mitty’, first published in The New Yorker in 1939, and made into
a film starring Danny Kaye in 1947 (a recent remake stars Ben
Stiller). Mitty is the archetypal daydreamer. He is, of course, a fic-
tional character, so he, and his mind-wandering, are really products
of Thurber’s own mind-wandering. The wandering mind is the
source of fiction, as well as possible mishaps on the road.

The Chambers dictionary defines wandering in several ways, but
the one Ilike best goes like this:
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Wander /won’der/ intransitive verb. To go astray, deviate from the
right path or course, the subject of discussion, the object of attention,

ete.”

That definition seems to allow that we can wander mentally as well
as physically. Mind-wandering often seems to afflict us when we’re
supposed to be concentrating on something, such as a lecture, a
board meeting, or driving. It also gets in the way when we’re simply
trying to read a book. Jonathan Schooler and colleagues at the
University of California at Santa Barbara had students read the
opening chapters of Tolstoy’s War and Peace for 45 minutes and
asked them to press akey whenever they caught themselves ‘zoning
out’. They caught themselves an average of 5.4 times. The students
were also interrupted six times at random intervals to see if they
were zoning out at the time without having been aware of it, and
this caught, on average, a further 1.2 times. So it’s not just you, you
might be relieved to know—we all seem to have trouble staying
focused, especially on the books we're actually supposed to be
reading. Or the lecturer we're supposed to be listening to.

Okay, you can now zone back in.

Sometimes, mind-wandering is intrusive even when you’re not
engaged in some more pressing task. Perhapsyou've been on along
plane trip, trying to sleep. Somehow the mind won’t turn off, but
churns through tedious or worrisome thoughts. You might brood
over some recent unsettling incident, or fret about a forthcoming

* In German, I'mtold, ‘wandern’ simply means ‘to walk’, without any suggestion of

deviating from the right path. Germany has a fine literary and artistic tradition,
indicating that German minds can also wander in the sense intended in this book.
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lecture. Of course, our wanderings can also be happy—anticipating
afamily reunion, or luxuriating in a recent promotion. Sometimes,
too, the mind gets caught in an eddy, with thoughts that keep
repeating.

As often as not, the eddy is a tune or jingle that won’t go away.
It’s like a stuck record. This has been called ‘stuck song syndrome’,
and the offending jingles are known as ‘earworms’. The problem is
how to getrid of them. One suggestion is to dump them on someone
else. In his short story ‘A Literary Nightmare’, published in 1876,
Mark Twain tells of a virus-like jingle that infects his mind for
several days, until he goes for a walk with his friend the Reverend,
and manages to transfer it to him. Twain later meets up with the
Reverend again and finds him in distress—the jingle has so infected
his thoughts and actions that the congregation in his church has
started swaying to its rhythm. Twain takes pity on him and helps
him transfer the jingle to a group of university students.

The jingle in question was based on a sign announcing the fares
on a tram, and converted into a short song with a catchy tune.
Itruns as follows (skip this if you don’t want to be infected):

Conductor, when you receive a fare,
Punch in the presence of the passenjare!
ADblue trip slip for an eight-cent fare,
Abufftrip slip for a six-cent fare,

A pink trip slip for athree-cent fare,
Punch in the presence of the passenjare!
CHORUS

Punch brothers! Punch with care!

Punch in the presence of the passenjare!
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The jingle seems to have gone on to infect popular culture, at first
in Boston and especially among Harvard students, and then more
widely. It was even translated into French and Latin. It was used
by Robert McCloskey in one of his Homer Price stories, called ‘Pie
and Punch and You-Know-Whats’, as a cure for another persis-
tent jingle. It was set to music in 1972 as part of a song cycle called
Third Railby Donald Sosin, and performed at several venues in the
United States. The jingle has no doubt faded from the public mind
as other annoying jingles have risen to take its place, which are best
not mentioned here in case they stick and you can’t get rid of them.

What the brain does while the mind wanders

Thebrainisactive even when the mind is disengaged, or wandering
fromthe task athand. Early evidence that thisis so came as aresult
of a German physician called Hans Berger (1873-1941) falling
from his steed and landing in the path of a horse-drawn cannon.
Fortunately for the future of neuroscience, he escaped injury, but
his sister at home several kilometres away sensed that he was in
danger, and asked her father to contact him. Berger took this as
evidence for telepathy, which he thought might depend on some
physical transmission of ‘psychic energy’, and might be measur-
able.In 1924, he decided to test this by recording electrical activity
from two electrodes placed under the scalp, one at the front of the
head and one at the back. Sure enough, the electrodes picked up
electrical activity, although it was far too weak to suggest a basis
for telepathy. The technique became known as electroencephalog-
raphy (EEG). When the subject was in aresting state with the eyes
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closed, the EEG showed a fluctuation in voltage with a frequency
of 8 to 13 cycles per second, known then as ‘Berger’s wave’ but more
recently as the ‘alpha wave’. When the eyes were opened, this wave
was suppressed by the faster ‘beta wave’. In later developments
of electroencephalography, multiple electrodes are placed on the
surface of the scalp, and can provide information as to where in the
brain the activity is generated.

Later on, better techniques for witnessing activity in the brain
were invented. In the 1970s, the Swedish physiologist David H.
Ingvar, along with Danish scientist Niels A. Lassen, injected a
radioactive substance into the bloodstream and tracked its course
in the brain with external monitors. The blood flows to regions
where neural activity is high, and Ingvar noted that activity was
especially high in the frontal areas of the brain during resting
states. He described this as representing ‘undirected, spontaneous,
conscious mentation’. In short, mind-wandering.

Since then, increasingly sophisticated methods of tracking
blood flow and superimposing it on detailed anatomical images of
the brain have given us much more precise maps. One technique,
known as positron emission tomography (PET), also uses injection
of radioactive substances in the bloodstream, while a less invasive
technique known as functional magnetic resonance imaging
(fMRI) uses a powerful magnet to detect haemoglobin, which is
carried by the blood. In both cases, the movement of blood is super-
imposed on images of the structure of the brain. These techniques
are used in clinical research to investigate brain pathology, but
fMRIin particularisincreasingly used in normal volunteers to map
the brain networks involved in simple mental tasks such asreading,
or recognising faces, or mentally rotating objects.
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These techniques have allowed us to see which parts of the brain
are active, both when a person is engaged in a task and when she
is not. At first, it was assumed that activity during non-engage-
ment was simply background neural noise, like static on an old
radio. In studying the brain activity associated with a given task,
such as reading words, it was supposed that one could simply
subtract out the neural signal when the brain was idling from that
when it was engaged in the task. It transpired, though, that blood
flow to the idling brain was only 5 to 10 per cent lower than to the
engaged brain, and wider regions of the brain were active during
idling than during engagement on a task. The brain regions active
during the supposedly resting state have come to be known as the
‘default-mode network’. It was Marcus Raichle, a neurologist from
Washington University in St Louis, Missouri, who coined this term,
in 2001. ‘To my great surprise,’ he wrote to me, ‘it has taken on alife
of its own, for better or worse.’

The default-mode network covers large regions of the brain,
mainly in the areas not directly involved in perceiving the world
or responding to it. The brain is a bit like a small town, with people
milling around, going about their business. When some big event
occurs, such as afootball game, the people then flock to the football
ground, while the rest of the town grows quiet. A few people come
from outside, slightly increasing the population. But it’s not the
football game we’re interested in here. Rather, it’s the varied
business of the town, the give and take of commerce, the sometimes
meandering activity of people in their communities and places of
work. So it is in the brain. When the mind is not focused on some
event, it wanders.

Mind-wandering can be under conscious control, as when we
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deliberately replay past memories or plan possible future activities.
Sometimes it is involuntary, as when we dream, or hallucinate—
things that just happen to us whether we want them to or not.
Sometimes it lies somewhere in between, as when we daydream,
perhaps with the intent of considering some dilemma, or try to
solve a cryptic crossword clue, but other thoughts intrude. As the
American comedian Steven Wright complained: ‘I was trying to
daydream but my mind kept wandering.’

Mind-wandering plays cat and mouse with paying attention.
In one study, Japanese researchers had people watch videos while
recording their brain activity. Most of the time, the brain areas
concerned with paying attention were active, but at natural breaks
in the stream of events people would blink their eyes, and brain
activity would momentarily shift to the default-mode network.
Indeed, sometimes when people are supposed to be paying atten-
tion to something like a video, they blink more often than is
necessary to lubricate the eyes. This is a sign that their minds have
flitted away from the story.

Is mind-wandering bad for you?

Some have suggested that mind-wandering is not good for us, and
one study suggests that it even makes us unhappy. The authors of
this study exploited the age of the smartphone by devising an app
that enabled them to contact around 5000 people from 83 different
countries at random moments through their waking hours, and
ask them what they were doing when interrupted. In 46.7 per cent
of the samples, they were thinking about something other than
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what they were currently doing—or supposed to be doing. Their
minds, in other words, were wandering. They were more likely to
have wandered into pleasant thoughts than into unpleasant ones,
and not surprisingly reported being happier when basking in the
pleasantness than when grovelling in the unhappiness. But even
when wandering into pleasant thoughts they were no happier than
when their minds were not wandering. The study’s authors assert:
‘Awandering mind is an unhappy mind.’ Perhaps, though, their hap-
piness was diminished by being so rudely interrupted.

Inonerespect, atleast, it is not surprising that we can be happier
when actually engaged in an activity than when simply imagining
it. Inthe study just mentioned, the activity that created the greatest
happiness was making love. Simply imagining that happy activity
understandably fails to match the bliss of the real thing. Well,
most of the time, anyway. More generally, we may concoct joyful
plans, but the joy is capped by the satisfaction of carrying them out.
Conversely, events we dread often turn out to be less catastrophic
than we feared.

Even so, there’s more bad news. People whose minds wander
a lot seem to have shorter telomeres (the repeated nucleotides at
the ends of chromosomes) in immune cells, which is taken to be
a sign of aging. Too much worry and introspection, and you’ll die
young. IfI were you, though, I'd be inclined to take that with a grain
of salt—although do remember that salt, too, increases the risk of
cardiovascular disease and early death.

So you may well wonder why nature equipped us with wandering
minds. Besides possibly creating unhappiness and premature
death, our mental journeys are a hazard to driving and a general
impediment to efficient performance. They may lead us to fail our
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exams, forget our appointments, leave the stove on as we depart for
avacation. Teachers implore their pupils to pay attention, to stop
dreaming, so that they might learn, and part of the unhappiness
caused by mind-wandering may stem from the guilt at having been
reprimanded for inattention in our youth.

As adults, we feel guilty that our minds are not on the job,
perhaps when we’re supposed to be marking a heap of exam scripts
or sorting envelopes. Most people, it seems, find their jobs boring
at times, and wish they were somewhere else, but then feel guilty
for doing so. The rather bad press associated with mind-wandering
seems to have stirred an interest in what has been called ‘mind-
fulness’—a form of meditation in which we turn our thoughts
intensely inward and remain locked in the present. The Buddha is
said to have advised as follows:

The secret of health for both mind and body is not to mourn for the
past, worry about the future, or anticipate troubles, but to live in the

present moment wisely and earnestly.”

Rather than allow our minds to roam around the mental land-
scapes of past and present, or gardens of joy or anguish, we are
urged to remain within our own skins, moving a spotlight of atten-
tion from one part of the body to another, or intently examining
the sensations of breathing. I have no doubt that such techniques
canrestore amental calm, although one may well wonder whether

*  Actually, this quote seems to come from the translation of a Japanese book called

The Teaching of Buddha, and placed in hotel rooms as a Buddhist alternative to the
Gideon Bible. Don’t worry too much about it.
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mindfulness, any more than mind-wandering, actually helpsus get
focused on the things we must do.

In any event, the news about mind-wandering is not all bad.
Italian researchers found that excessive mind-wandering, even
when shorn of what they call ‘perseverative cognition’—rumination
and worry—may have negative effects on health in the short term,
but no detectable effects a year later. It seems we are programmed
to alternate between mind-wandering and paying attention,
and our minds are designed to wander whether we like it or not.
Inadapting to a complex world, we need to escape the here and now,
and consider possible futures, mull over past mistakes, understand
how other people’s minds work. Above all, mind-wandering is the
source of creativity, the spark of innovation thatleads in the longer
run to an increase rather than a decrease in well-being. It is even
suggested that we have entered a new era of education that recog-
nises creativity and problem-solving, rather than simply ‘drilling
the rote memorisation of facts and figures’. Maybe we should stop
feeling guilty about mind-wandering and learn to revel in our
Mitty-ish escapades.

In the following chapters, I discuss some of the components of
mind-wandering, often with an eye to its likely adaptiveness and
evolutionary origins. I will suggest that even rats may indulge in
mental perambulations. But I begin with the faculty that must lie
atthe heart of our wandering minds. It’s called memory.
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2.
MEMORY



To fix correctly, in terms of time, some of my childhood recollections,
T have to go by comets and eclipses, as historians do when they tackle
the fragments of a saga. But in other cases there is no dearth of data.

I see myself, for instance, clambering over wet black rocks at the
seaside while Miss Norcott, alanguid and melancholy governess, who
thinks I am following her, strolls away along the curved beach with
Sergey, my younger brother. I am wearing a toy bracelet. As I crawl
over those rocks, I keep repeating, in a kind of zestful, copious, and
deeply gratifying incantation, the English word ‘childhood’, which
sounds mysterious and new, and becomes stranger and stranger as it
gets mixed up in my small, overstocked, hectic mind, with Robin Hood
and Little Red Riding Hood, and the brown hoods of old hunchbacked
fairies. There are dimples in the rocks, full of tepid seawater, and my
magic muttering accompanies certain spells I am weaving over the
tiny sapphire pools.

The place is of course Abbazia, on the Adriatic. The thing around
my wrist, looking like a fancy napkin ring, made of semitranslucent,
pale-green and pink, celluloidish stuff, is the fruit of a Christmas tree,
which Onya, a pretty cousin, my coeval, gave me in St. Petersburga
few months before. I sentimentally treasured it until it developed dark
streaks inside which I decided as in a dream were my hair cuttings
which somehow had got into the shiny substance together with my
tears during a dreadful visit to a hated hairdresser in nearby Fiume.

—Vladimir Nabokov, from Speak, Memory

In one way or another, all of our mind-wanderings depend on
memory. Without memory, we would have nowhere for our minds
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to wander to. It provides the material that feeds the imagination,
allowing us to visit the past, and construct futures and fantasies.
Even the chaotic things that happen in dreams depend on people,
places, events, triumphs and tragedies recorded from the past,
often combined and blended in random or bizarre ways. To begin
our foray into mind-wandering, then, we need to consider how
memory itself works.

Memory isnot simple, and consists of atleast three layers. At the
most basic level, are the skills that we learn. We learn to walk, talk,
write, ride a bike, play the piano, play tennis, tap out messages on
our smartphones. In varying degrees, we are genetically disposed
to do these things. Given normal physical endowment, the ability
to walk unfolds in childhood largely automatically, but the infant
nevertheless spends time practising and perfecting her new-found
capacity for getting around. The ability to talk, too, is an innately
human capacity, but the actual languages we acquire, and even the
particular sounds we make as we speak, depend on experience.
Some 7000 languages exist in the world, made up of rather dif-
ferent sound patterns, and we are all locked in to just one or two of
these linguistic stockades. Even languages that seem alike tend to
drift apart;” and parents find their children increasingly difficult to
understand as they venture into adolescence.

Once learned, skills tend to stay with us. It’s said that you never
forget how to ride a bike, although old age and arthritis eventually
take their toll. Yet some skills, especially those learned late, can be
lost. I once accompanied my four-year-old son to recorder lessons

* George Bernard Shaw once remarked: ‘England and America are two countries

separated by the same language.’
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and learned to play rather badly, but I now find I can’t remember
a single configuration. Even language tends to fray, and words
become more elusive as we dip into old age. Other skills become
unlearnable. In early childhood, we learn any language with ease,
but as adults we struggle to acquire any foreign language, especially
if its sound patterns are distant from our own. I watch teenagers
texting on their smartphones, thumbs flitting across the tiny key-
boards, and know that I will never acquire that degree of skill.

We take our skills into our mind-wandering, sometimes with a
degree of expertise nowlost. I occasionally dream of playing squash
or field hockey with the (modest) proficiency of old, but physically
they’d now leave me for dead—perhaps literally. Watching a rugby
game, I canimagine myselfedging through a gap to score, or placing
astrategic kick, but these are now just fantasies. One of the delights
of mind-wandering is that it allows us to recover former skills.
But perhaps it’s also a source of the unhappiness, mentioned in
the previous chapter, that is recorded when we are abruptly forced
back into the present, and the dream is snatched away.

The next level of memory is knowledge, our storehouse of facts
about the world. Our knowledge acts as a sort of combined ency-
clopaedia and dictionary, and is a huge storage system. For a start,
it contains all the words we know, as well as what they stand for.
Readers of this book probably have a vocabulary of at least 50,000,
and that’s also a fair count of the number of objects, people, actions,
qualities and so forth that we know and talk about. We know
places—cities, beaches, ski slopes, favourite cafés. We know facts
we learned in school—third-declension Latin nouns, the boiling
point of water, how photosynthesis works. People write whole
books on what they know, as I am struggling to do now.
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We also know lots of things about the people we know, such as
what they do, where they live, what their habits are, what kind of
tennis game they have, whether they cheat at cards. We even know a
bitabout ourselves, perhaps embellished and not always consistent
with what others know about us. The poet Edward Lear may or may
not have been accurate when he wrote of himself:

How pleasant to know Mr. Lear,
‘Who has written such volumes of stuff.
Some think him ill-tempered and queer,

But afew think him pleasant enough.

His mind is concrete and fastidious,
His nose is remarkably big;
His visage is more orless hideous,

His beard it resembles a wig.

And so it goes on, as a mixture, no doubt, of fact and mind-
wandering.

Most of our knowledge is long-lasting and stable, although there
are lots of facts we forget. Much of our knowledge comes from
schooling, but how much of what you learned in high school or
university do you remember? Not much, you may think. Some of
it trickles back, though, when your children go through schooling
and seek your help, and you recover long-unused knowledge, like
Newton’s laws of motion or the dates of the French Revolution.
But even though much of our early learning seems to have evapo-
rated, our knowledge is vast, and surely a hallmark of being human.
The Greek poet Archilochus (c. 680-c. 645 BC) is credited with the
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saying ‘The fox knows many things but the hedgehog knows one big
thing’, but we humans eclipse them both—or at least we think we
do.

The third layer is memory for the specific events of our lives,
commonly known as episodic memory. It is in this sense that we
generally use the term remember, and remembering is itself part
of mind-wandering. Unlike knowledge, which is essentially a
static system that provides us with information, remembering
is a dynamic re-enactment of the past. Given that the things we
remember are essentially personal, they may be said to make up
much of what we understand as the self. The things we know are for
the most part shared with others, but our episodic memories make
each of us unique.

Although we do lose some of our skills, and once-held pieces of
knowledge occasionally elude us, it is episodic memory that is the
most fragile of the three stages. Such is the length and complexity
of our conscious lives that we probably retain only a tiny fraction
of the things that happened to us. The émigré Czech writer Milan
Kundera, in his novel Ignorance, put it as follows:

The fundamental given is the ratio between the amount of time in
thelived life and the amount of time from that life that is stored in
memory. No one has ever tried to calculate this ratio, and in fact there
exists no technique for doing so; yet without much risk of error I could
assume that the memory retains no more than a millionth, a hundred-
millionth, in short an utterly infinitesimal bit of the lived life. That
facttoois part of the essence of man. If someone could retain in his
memory everything he had experienced, if he could at any time call

up any fragment of his past, he would be nothing like human beings:
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neither his loves nor his friendships nor his angers nor his capacity to

forgive or avenge would resemble ours.

Well, he does exaggerate a bit. A hundred-millionth would amount
to only about 15 minutes of remembered events, and most of us can
do much better than that.

We can, if pressed, produce quite a large number of episodes
from the past. In the laboratory run by my colleague Donna Rose
Addis, we borrow an idea from the board game Cluedo, in which
contestants vie with each other to discover who committed a
murder, with what instrument, and where—it might have been
the Reverend Green, with a candlestick, in the billiard room.
‘We ask our subjects to recall around 100 episodes from the past,
and identify a person, an object and a location involved in each
episode. (We then scramble these components and ask the subjects
to generate new episodes, but I’ll talk more about that in the next
chapter.) Our subjects have little difficulty recalling the required
number of events. When we put our minds to it, we can remember
lots of events from the past, and even write autobiographies
covering the best part of a lifetime. But most of us are unaware of
the vast number of events that we have forgotten, precisely because
we’ve forgotten them! Thumbing through old photograph albums
canreveal scenes that seem to belong to another life.

Amnesia

The fragility of episodic memory is well illustrated by cases of

amnesia, where it is memory for past events that is typically
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most affected, and in some cases completely wiped out. The most
extensively studied case was a man long known in the literature
as ‘H.M.’, but whose real name was more recently revealed to be
Henry Molaison. Henry was probably the most famous case in
the history of neurology, and when he died in 2008 at the age of 82,
obituaries to him were published in the New York Times and in the
respected medical journal The Lancet. At the age of 27 he under-
went surgery for intractable epilepsy, and it was the surgery that
was mostly to blame for destroying the parts of his brain respon-
sible for recording personal memories. He formed no memories
back in time to the operation, and remembered little of his earlier
life as well. He remained able to talk normally, and his IQ was above
normal. The authors of areport writtenin 1968 write: ‘His compre-
hension of language is undisturbed: he can repeat and transform
sentences with complex syntax, and he gets the point of jokes,
including those turning on semantic ambiguity.’

Overthe years since that fateful operation, Suzanne Corkin, first
as a graduate student at McGill University and later as a professor
at MIT, carried out most of the testing on Henry and came to know
him well. He never got to know her, though, and always greeted her
anew, recounting the same few stories that he could remember
from his childhood. With curious insight, he once described his
relationship with Corkin: ‘It’s afunny thing—you justlive and learn.
I'mliving and you'relearning.’ A flavour of his character and condi-
tion also comes from the following snippet of conversation with my

one-time colleague Jenni Ogden:

Jenni: How old do you think you are now?

Henry: Round about 34. I think of that right off.
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Jenni: How old do you think I am?

Henry: Well, I'm thinking of 27 right off.

Jenni: (laughing) Aren’t youkind! I'm really 37.

Henry: 37? So I must be more than that.

Jenni: Why? Do you think you're older than me?

Henry: Yeah.

Jenni: How old do you think you are?

Henry: Well, I always think too far ahead in a way. Well, nearer, well,
38.

Jenni: Thirty-eight? You act 38! You know, you are really 60. You had
your 60th birthday the other day. You had a big cake.

Henry: See, I don’t remember.

Rather surprisingly, Henry could draw an accurate representa-
tion of the floor plan of the house he moved into after the operation,
although it took many years for this memory to be established.
He therefore retained some ability to acquire new knowledge.
He was also able to learn new skills, even though unable to
remember the learning episodes themselves. One example is mir-
ror-tracing. He was asked to trace a five-pointed star, keeping the
pencil inside its boundaries, but could only see the star and his
hand in a mirror. Thisis quite difficult (tryit), since the movements
you need to make are front-back reversed from what you see in the
mirror. Henry improved rapidly over successive days. On the last
day, having easily traced the star, he said: “Well, this is strange.
Ithought that it would be difficult, but it seems as though I've done
it quite well’

Another striking case is the English musician Clive Wearing,

an expert in early music who built up a distinguished career with
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the BBC. He founded the Europa Singers, an amateur choir that
went on to achieve considerable success, and was responsible for
the musical content on Radio 3 on the day of the royal wedding of
Prince Charles to Diana Spencer. In 1985, at the height of his career,
he was struck down by herpesviral encephalitis, caused by a form of
Herpes simplex (the cold-sore virus) that very occasionally attacks
the central nervous system. It was some time before the condition
was diagnosed and he was given drugs to halt the damage, but by
thistime the areas critical to the formation of new memories, along
with some of his already established memories, were eradicated.

At least some of his prior skills and knowledge were retained.
He could still talk, play the piano, and conduct a choir. He knew
he was married, but could not recall the wedding; he knew he was
a musician, but could not recall any concert. Nevertheless, large
chunks ofhis prior knowledge, especially that relatively close to his
illness, were gone. He recognised his children but expected them to
be much smaller, and wasn’t sure how many he had. He didn’t know
the year or the decade, and was surprised to see that The Times no
longer had personal columns on the front page. He knew facts about
his childhood, where he grew up, where he was evacuated to during
the war. He even knew he went to Clare College, Cambridge, on a
scholarship. But he was unable to acquire new knowledge, and his
storehouse of knowledge was thrust back years in time.

It was his episodic memory, though, that was completely
snatched from him. He lives in a window of a few seconds, enough
to sustain something of a conversation, although he soon forgets
topics he spoke about only moments earlier. The title of a 2005
ITV documentary in England described him as “The Man with
the 7 Second Memory’. Indeed, his window of memory is so short
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thatheis often surprised at things he has just done. He likes to play
patience, and havinglaid out cards and then shuffled the ones in his
hand, he would be startled to see the cards that were laid out. ‘And
the cards,’ he would say, ‘they’re not laid out by me! I've never seen
thembefore! I can’tunderstandit... The world’s gone mad/

Yet another well-known case, identified in the literature
simply as ‘K.C., has little difficulty with factual knowledge, but
can’t remember particular events from his past. It’s not just that
events are one-off happenings that are not rehearsed. K.C. couldn’t
remember events that lasted several days, such as being evacu-
ated from home, along with tens of thousands of others, when a
derailment nearby released toxic chemicals. Otherwise he scores
normally on intelligence tests and knows the basic facts of his life,
many of them seldom rehearsed. He knows his date of birth, the
address of the home he lived in for the first nine years of his life, the
names of schools he went to, the make and colour of the car he once
owned, the location of a summer cottage his parents own and its
distance from his home in Toronto. He knows lots, but remembers
little.

A condition that has much the same effects on memory is
Korsakoff syndrome, one of the consequences of chronic alco-
holism. In hisbook The Man Who Mistook His Wife for a Hat, Oliver
Sacks writes of a case called Jimmie G., who could remember
nothing since the end of World War II, and even in the early 1980s
believed it was still 1945. He never gets over the shock of seeing
his face in the mirror, since he expects to see ayoung, fit man in his
twenties. One of the few benefits of drinking too much, then, is that
you can believe you are much younger than you are, so long as you

keep away from mirrors.
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In one respect, at least, these cases of amnesia are limited in
their ability to mind-wander—they are denied access to the past.
They have lost the luxury of nostalgia.

Super-memory

If we sometimes despair of having a poor memory, it would alsobe a
serious impediment to remember everything. Our minds would be
so clogged as to leave little room for much else. A condition known
as ‘savant syndrome’ can result in prodigious powers of memory,
but deficiencies in other aspects of intelligence. One extraordinary
example is Kim Peek, the inspiration for the movie Rain Man.
He died, aged 58, in 2009. Known to his friends as ‘Kim-puter’, he
began memorising books at the age of 18 months. By his mid-fifties
he had memorised 9000 books. He had a vast storehouse of know-
ledge in history, sports, movies, space programmes, literature and
Shakespeare, among other things. He had an extensive knowledge
of classical music, and in middle life had even begun to play it. Like
other savants, he could tell you at once the day of the week for any
given date, a feat known to depend on massive memory.

Yet on a standard test of intelligence, Peek scored only 87 (the
population average is 100). He had an unusual sidelong gait, could
notbutton his clothes, and could not handle the chores of daily life.
He also had difficulty with abstract ideas. What this profile suggests
isthatalarge and detailed memory can work to the disadvantage of
other mental skills, and a memory that is too particular can impair
ability to see relations and form abstractions. Too many trees, and
it’shard to see the wood.
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Anotherremarkable savant is Daniel Tammet, famous for having
learned to speak Icelandic in a week, a feat he accomplished for a
TV documentary. In March 2004, he recited the mathematical
constant pi (the ratio of a circle’s circumference to its diameter)
to 22,514 decimal places. For this, he depended on seeing numbers
in his mind’s eye as ‘complex, multidimensional, coloured, and
textured shapes’. This ability to associate entities in one sensory
domain with qualities in another is known as ‘synaesthesia’.
Tammet, then, was able to see the digits of pi roll by as a numer-
ical panorama, ‘the beauty of which both fascinated and enchanted
me’. He also found poetry in his synaesthetic vision. A verse from a
poem he wrote based on a visit to Iceland goes like this:

And in the towns and cities
Iwatched people talking among themselves
Stitching their breath

With soft and coloured words.

A rather different case was Solomon Shereshevskii, also known
in the literature as ‘S’, whose prodigious feats of memory were
described by the great Russian neuropsychologist Aleksandr
Romanov Luria in his 1968 book The Mind of a Mnemonist.
Shereshevskii’'s memory capacity was seemingly without limit, and
he remembered trivial things for extremely long periods of time.
He could accurately recall lists of words that Luria had presented
sixteen years earlier. His memory was mainly visual, and when
given words or numbers to remember he could transform them
mentally, either by arranging them in spatial patterns, or using
the ‘method of loci’ whereby he would imagine them in familiar
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locations and later ‘play them back’ by visiting those locations in
his mind.

The particularity of his memory was actually an impedi-
ment, because it prevented him from forming general concepts.
He couldn’t make sense of novels, since he would imagine scenes
in precise detail, only to find his images contradicted at later
stages. Like the Russian novelist Vladimir Nabokov, who opened
this chapter, and Daniel Tammet, he too was a synaesthete, so that
spoken words were accompanied by visual sensations, such as
‘puffs’ or ‘splashes’, and a tone at precisely 30 cycles per second and
100 decibels gave rise to ‘a strip 12-15 cm in width the color of old
tarnished silver’.

He should be so lucky, you might think—not all of us can conjure
images of old tarnished silver. But in fact his extraordinary memory
and intrusive visual imagery were serious impediments to anormal

life. Luria quotes an example related to him by Shereshevskii:

One time I went to buy some ice cream...I walked over to the vendor
and asked her what kind ofice cream she had. ‘Fruit ice cream, she
said. But she answered in such a tone that a whole pile of coals, of
black cinders, came bursting out of her mouth, and I couldn’t bring

myselfto buy any ice cream after she had answered in that way.

The method of loci, though, need not be allied with synaesthesia,
and is a useful technique that anyone can learn, although probably
not to anything like the degree achieved by Shereshevskii. It is in
fact a practical application of mind-wandering, albeit in a con-
trolled form. According to Cicero, it was discovered by a Greek

poet named Simonides, who was entertaining a group of wealthy
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noblemen at a banquet, when he was called outside by two myste-
rious figures, who turned out to be messengers from the Olympian
gods Castor and Pollux. As soon as he left, the roof of the banquet
hall collapsed, killing all those inside. The bodies were too mangled
tobeidentified, until Simonides came forward and indicated where
each had been sitting, and was then able to name each in turn.
On the basis of this story, Greek and Roman orators were said to
use the method of locito memorise their speeches.

The method of loci was adapted by Matteo Ricci, an Italian
Jesuit missionary working in China. In 1596, he wrote a book
called Treatise on Mnemonic Arts, setting out a technique to
enable Chinese men to retain the vast knowledge they needed to
pass the civil service examinations. It was based on an imagined
‘memory palace’, made up of areception hall and many rooms with
vivid images, depicting such emotional scenes as war or religious
events. The idea was to associate items to be remembered with
these images, often in emotional or outrageous combinations, so
that later a mental wander through the palace would reveal what
was to be remembered.

Even today, the method of loci seems to be the mnemonic of
choice for the world’s top memorisers. One who uses it is Lu Chao,
a Chinese businessman who holds the Guinness record for reciting
the decimal places of the constant pi. In 2006, he recited pito 67,890
decimal places, before making an error on the 67,891st, tripling
the earlier record set by Tammet. An even more striking example,
though, is a young engineering student, perhaps not surprisingly
(but maybe jokingly) referred to in the literature as ‘PI’. He recited
pi to more than 2! decimal places. He is said to have made ‘under

24 errors’, which may sound a lot, but on average is only one error

Memory <« 27



per 2? digits. Just why he made occasional errors is not stated,
but may have to do with some fuzziness in the imagined locations.
Shereshevskii occasionally failed to remember an item because
he had mentally placed it in a rather dark location, but this could
sometimesbe corrected when he imagined turning a streetlight on.

These last cases, unlike Shereshevskii, seem otherwise normal,
although PI has a rather poor memory for events and for neutral
faces—he seems better on faces showing emotion. Such cases
aside, it may be that techniqueslike the method of loci have become
largely irrelevant. You can download pi to whatever precision you
need from your iPad. And who needs it to 2! decimal places?

False memories

I have been through some terrible things in my life, some of which
actually happened.
—Mark Twain®

Our memories are not only incomplete, they are also often inac-
curate, and we sometimes ‘remember’ things that didn’t actually
happen. The American psychologist Elizabeth Loftus, a pioneer
in the study of false memories, vividly recalls her own mother’s
death. She was fourteen years old, and visiting her aunt and uncle.
She remembers the fateful day as bright and sunny, and recalls
the sight and smell of cool pine trees, the taste of iced tea. She sees

* Theremark is widely attributed to Mark Twain, but he probably didn’t make it.
It may itselfbe a false memory.
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her mother in her nightgown, floating face down, drowned in a
swimming pool. She cries out in terror, screams, sees police cars
with lights flashing, and watches her mother’s body being carried
out on a stretcher. But the memory is false. She was in fact asleep
when the body was found, not by her but by her aunt Pearl.

I have a strong memory of a famous rugby match in 1981 when
New Zealand played South Africa in Auckland, amid protests
against the apartheid regime in South Africa. Two demonstrators
in a light plane dropped flour bombs on the players, one of which
struck and felled the All Black Murray Mexted—an event that
I thought might explain the malapropisms that found their way
into Mexted’s vocabulary when he later became a rugby commen-
tator. Alas for my theory, and for my memory, I later discovered that
it was not Mexted whom the flour bomb hit. It was Gary Knight,
whose vocabulary, as far as I know, is fine.

False memories are easily implanted. People often give detailed
answers when asked to describe beinglost in amall, or being taken
forarideinahot-airballoon, or being nearly drowned and rescued
by alifeguard, even though these events never actually happened to
them. In another example described by Loftus, people were shown
a fake ad extolling a visit to Disneyland which included mention
of Bugs Bunny. About a third of them claimed they had themselves
visited Disneyland and shaken hands with Bugs Bunny. They could
see it in their mind’s eye. Bugs Bunny, though, is the creation of
Warner Brothers and does not feature in the property of The Walt
Disney Co. The memory was false.

Jean Piaget, the famous Swiss psychologist, clearly recalled an
incident when he was four years old. His nurse was pushing him
in a pram along the Champs Elysées in Paris, when a man tried
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to kidnap him. He was strapped in, and the nurse tried to stand
between him and the kidnapper. In the scuffle, she was scratched
onherface, and Piaget claimed he could still see the scratchesin his
mind’s eye. When he was fifteen, though, his nurse wrote to him to
say she had made up the whole story.

In the late nineteenth century, false memories were known as
‘paramnesias’, and it was known that they could be induced through
hypnosis. An especially horrific example is described by the hyp-
notherapist Hippolyte Bernheim, who tells how he suggested to a
patient that she had watched through a keyhole an old man raping
a little girl, who struggled, was bleeding, and was then gagged.
His suggestion ended: “‘When you wake up you will think no more
about it. I have not told the story to you; it is not a dream; it is not a
vision I have given you during your hypnotic sleep; itis truth itself.
Three days later, Bernheim asked a distinguished lawyer friend
to question the patient. The patient repeated the events in detail
as suggested to her, and even when encouraged to doubt them she
insisted on their truth ‘with immovable conviction’. Needless to
say, such an experiment would be unthinkable today.

The ease with which memories can be implanted gave rise to
social mayhem in the 1980s and 1990s when many therapists
adopted the view that psychological problems in adulthood could
be traced to sexual abuse during childhood. Because of their trau-
matic nature, it was argued, such memories were repressed, and
the main purpose of therapy was to recover these memories, so
that patients could then face the real causes of their problems and
deal with them—presumably with the therapist’s help. The most
extreme expression of this view was abook by Ellen Bass and Laura
Davis entitled The Courage to Heal, which was first published in
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1988 but has since gone through several editions. Bass and Davis,
who had no formal training in psychology or psychiatry, were nev-
ertheless bold enough to tell their readers:

Ifyou don’t remember your abuse, you are not alone. Many women
don’thave memories, and some never get memories. This doesn’t

mean they weren’t abused.

Elsewhere in the book, Bass and Davis write: ‘If you think you
were abused, and your life shows the symptoms, then you were.
This statement commits the logical fallacy of affirming the con-
sequent. It is, of course, true that childhood abuse can cause later
symptoms of psychological distress, but this does not mean that
psychological stress must have resulted from childhood abuse.
Murder results in death, but this doesn’t mean that death is always
due to murder. Unfortunately, widespread acceptance of Bass and
Davis’s edict too often led to aggressive therapy designed to help
distressed people recover the memories of the abuse that led to
their distress, when no such abuse had in fact occurred.

The problem was that therapists could easily and unwittingly
implant false memories. Of course some people who suffer from
psychological problems have indeed been abused sexually, or
in other ways. But the notion that all or even most psychological
problemsresult from abuse is almost certainly wrong, and innocent
people were accused of abuses that they had not committed. This
sorry eraled to a good deal of research into the nature and fragility
of memory, and a well-trained therapist should now be alert to the
danger of implanting false memories, and of assuming abuse where
other causes of mental distress are possible, and often more likely.
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Memory is a fickle witness anyway, and decisions based on
memory, whether in the courtroom or the therapist’s office, are
bound to lead to error. Sometimes the innocent are found guilty,
and sometimes the guilty are declared innocent. The question then
becomes one of determining the cost of a false decision. Which
is the more costly: failing to detect a true criminal or true child
abuser, or convicting innocent people of crimes or abuses they
didn’t commit? Based initially on Roman law, modern constitu-
tions assert the right of those convicted to be deemed innocent
until proven guilty. In the eyes of the law, atleast, itis bettertolet at
least some criminals walk free than to imprison innocent citizens.
But often it is that arch-deceiver, memory, that is the true villain.

So why is memory so bad? It was clearly not designed by nature
to be a faithful record of the past. Rather, it supplies us with infor-
mation—some true, some false, and always incomplete—that we
use to construct stories. ‘Memory is a poet, not an historian’, the
American poet Marie Howe once said. We may well be what we
remember, at least in part, but our memories, like clothes, can be
selected and modified to create what we want to be, rather than
what we actually are. Hillary Clinton, as the United States First
Lady in 1996, told of visiting Bosnia, heroically risking her life as
she disembarked from the plane and ran for cover under sniper
fire. In fact, her landing was peaceful, and she was met by a smiling
child, whom she kissed. Of course, she may have made up the story
to seem heroic, but even if so, some commentators suggest that she
actually came to believe her own account.

Ronald Reagan, too, recalled acts of heroism during World War
II that seemed to derive from old movies. He even gave the impres-
sion he had been at the Normandy landings and at the liberation
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of Nazi death camps. Later, though, he came to accept that some
of his reported adventures were not real, telling one of his associ-
ates: ‘Maybe I had seen too many war movies, the heroics of which
Isometimes confused with real life.

Both Clinton and Reagan may have been lying, but it is more
charitable to suggest that they were victims of self-deception.
According to William von Hippel and Robert Trivers, the capacity
for self-deception evolved because it reduces the chance of being
found out. Lies told deliberately can often be detected, especially
if the liar is well known to his or her audience—lie detectors don’t
work very well because they are not tuned to idiosyncrasies of the
liar. It’s easier to tell if your friend is lying, because of giveaway
hesitations or unusual mannerisms, than to avoid being hood-
winked by a plausible stranger. But if the teller of false information
believes that information to be true, it is then told with the equa-
nimity of revealing the truth, and both the teller and the audience
are deceived. People may come to really believe that falsely remem-
bered events actually happened, the more they create vivid images
ofthose events in their minds.

In any case, life might indeed be drab if all memories were
accurate, and accurately told. The late Ulric Neisser, one of the
giants of cognitive psychology, wrote: ‘Remembering is not like
playing back a tape or looking at a picture; it is more like telling a
story.” And the story that it tells is as often directed to the future as
to the past, asI'll explain in the next chapter.
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3.
ON TIME



Time present and time past
Are both perhaps present in time future...

—T.8S. Eliot, from Four Quartets

Remembering is mind-wandering into the past. We can also
wander into the future, imagining what might happen tomorrow,
or next Christmas, or when the Antarctic ice melts. The evidence
shows, in fact, that people spend more time thinking about the
future than about the past. Nevertheless, there is a natural conti-
nuity between future and past, as time glides relentlessly from one
to the other. What we’re about to do quickly becomes what we have
done—assuming we actually do it. Sometimes we don’t, and when
that happens we’re inclined to say: “Well, I forgot.’ Even forgetting,
it seems, can apply to the future as to the past.

Our ability to travel mentally into past and future, and the
smooth continuity between them, underlies our sense of time
itself. Although we can mentally travel in either direction, our
physical lives are rooted to the present while time flows by.
Downstream lies that singular event we all mercifully forget—or
were incapable of remembering—called birth, while the lines of
Isaac Watts’ hymn ‘Our God, Our Help in Ages Past’ remind us of
what lies upstream:

Time, like an ever rolling stream,
Bears all its sons away;

They fly, forgotten, as adream
Dies at the opening day.
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But although our actual lives are imprisoned between birth and
death, we can mentally travel beyond both. History can be brought
alive through past records and texts, or the discovery of ancient
artefacts, and embellished in historical novels or movies. Futuristic
scenarios can tell of brave new worlds, or impending disaster.
Ray Bradbury’s dystopian novel Fahrenheit 451 depicts a future
America where books are forbidden, and houses containing books
are ordered to be burned. This dire outlook doesn’t seem to have
affected sales, although Bradbury himselfis reported to have said:
‘Twasn’t trying to predict the future. I was trying to prevent it.

Once we humans discovered the concept of time, we could then
ask how far it could be stretched. Physicists tell us that a big bang
13.77billion years ago started it all, and 7.5 billion years in the future
the sun will grow so large it will gobble up the earth. These cata-
clysmic events, I think, take us well beyond the imaginable—well
outside the limits of mental time travel, although I suppose we
might well entertain the possibility of moving to somewhere in
space where there is aless voracious sun. Dream on.

We rely very largely on our remembered pasts to construct
our futures. Memory, in the form of knowledge as well as of
remembered episodes, provides the building blocks from which
to construct future plans. In the previous chapter, I referred to
experiments in which people are asked to remember 100 episodes
and identify a person, an object and a location. These experi-
ments then continue as follows. We rearrange the remembered
elements into new combinations, and our subjects are then asked
to imagine future episodes built around them. For instance, a
subject might remember her friend Mary dropping her laptop in
the library, her brother Tom falling off his bicycle in the park, or
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her partner Shane cooking sausages in the kitchen. She mightlater
be asked to imagine a future episode with her friend Mary cooking
sausages in the park—an event that never happened, but is easily
imagined. Our studies show that the areas in the brain activated by
remembering these past events overlap extensively with the areas
activated by the imagined future events. The brain hardly knows
the difference.

People with amnesia typically have as much difficulty in imag-
ining future events as they do in remembering past ones. Neither
Henry Molaison nor Clive Wearing, whom we encountered in the
previous chapter, could envisage future episodes any more than
they could remember past ones. Deborah Wearing entitled her
book on Clive Forever Today, and Suzanne Corkin called her book
on Henry Molaison Permanent Present Tense; both titles capture
the fact that both Clive and Henry had no sense of either past or
future. Their minds were stuck in the present, with nowhere to
wander. When Henry was once asked: “‘What do you think you’ll
do tomorrow?’ he replied: “Whatever is beneficial.” Perhaps his
inability to mentally wander into past or future relieved him of the
worry that often plagues our mind-wanderings, and made him an
exceptionally agreeable and cooperative subject.

Here’s another patient with deep amnesia, known as ‘N.N., in
conversation with the psychologist Endel Tulving:

E.T.: Let’s try the question again about the future. What will you be
doing tomorrow? (There is a 15-second pause.)

N.N.:Idon’t know.

E.T.: Do youremember the question?

N.N.: About what I'll be doing tomorrow?
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E.T.: Yes. How would you describe your state of mind when you try to
think about it? (A 5-second pause.)
N.N.: Blank. I guess.

‘When asked to compare his state of mind when he is trying to think
about what he will be doing tomorrow with his state of mind when
he thinks about what he did yesterday, N.N. described it as ‘a big
blankness’ that was ‘like swimming in the middle of alake. There’s
nothing there to hold you up or do anything with.’

Many of the scenarios we envisage in the future, such as a
dinner party, are based on past episodes, with some rearrange-
ment to accommodate a new location, or a new combination of
people. Perhaps this helps explain why memory for episodes
itself is not always accurate. If we are to design futures based on
our memories, we need our memories to be useful rather than
accurate. By constructing possible futures, we can then select
what seems the best plan—the most fun, perhaps, or the leastlikely
to prove disastrous. In our mind’s eye, we can imagine different
scenarios for a wedding, say—where to hold it, who to invite, what
music to play, even whether to go through with it. We play out dif-
ferent versions of a job interview, a new date, a tennis match, with
the hope of figuring out the best strategy. The very flexibility of our
memories can make for well-adjusted futures, but play havoc with
the remembered past.

As children grow, their capacities to remember the past and
imagine the future seem to surface together, somewhere between
the ages of three and four. Neither capacity, though, comes about
as a sudden dawning. Three-year-olds often seem unable to tell
you what happened at nursery school or playcentre, or what might
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happen tomorrow, yet they learn things, such as new songs or
games—even new words, some of which they shouldn’t use. They
may have a sense of things that happened, or that will happen, but
lack the mental machinery to put together a coherent scenario.
Work by Thomas Suddendorf and colleagues suggests, though,
that by age four most children have the basic mental components
to be able to construct a possible future event. It may be that
language in younger children is not well enough developed, so they
can’t find the words to describe what they did or what they plan
to do. This argument, though, can be reversed. Language itself is
designed to convey the non-present, and perhaps doesn’t really
develop until the sense of time itself emerges. In evolution, too,
some capacity for mental time travel may well have evolved before
we gained the ability to talk about our mental travels, as I shall
explore in the next chapter.

Inthe previous chapter, I suggested that we adapt our memories
to create images of ourselves—politicians, for instance, seem
especially prone to recalling acts of heroism that did not actually
occur. We also create future images. William James, brother of the
novelist Henry and regarded by some as the founder of scientific
psychology, wrote of ‘potential social Me’ as distinct from ‘imme-
diate present Me’ and ‘Me of the past’. More recently, Hazel Markus
and Paula Nurius write similarly of ‘possible selves’, based on how
we see ourselves in the past but looking forward to new images of
the selfin the future. The idea of different possible selves provides
much of the motivation that guides us as we plough through life.
AsMarkus and Nurius putit: ‘T am now a psychologist, but I could be
arestaurant owner, a marathon runner, a journalist, or the parent
of a handicapped child.” Future images can be both positive and

40 + The Wandering Mind



negative—I can imagine myself as a roaring success, whether at
parties, on the rugby field, or in scientific achievement, or I can see
myselfas adismal failure at everything I do. Sigh.

Our imagined future selves can even extend beyond death.
The ability to imagine beyond the reach of a lifetime reinforces
religious belief, as we create for ourselves imagined heavens or
hells. People can even be induced into bleak and self-destructive
actions in their present lives through promise of a better life after
death. Muslim children are taught from an early age that the main
purpose of life in this world is to prepare oneself for an eternal and
blissful life in the next, a promise that no doubt helped motivate
the terrorists who flew planes into the Twin Towers in New York
on 11 September 2001. The Japanese kamikaze pilots who died for
their emperor in World War II may have similarly believed that
they would be rewarded in the next life. Kamikaze means ‘divine
wind’, and also refers to a cocktail made of triple parts vodka, triple
sec and lime juice—a cocktail, perhaps, to die for. Various Christian
sects have also indulged in flagellation, vows of poverty, or vows of
silence, perhaps in the hope that they would lead more idyllic lives
after death. The very notions of heaven and hell can be used to great
effect to manipulate human behaviour, often for the benefit of kings
and overlords. The offer of life after death, with associated rewards
and punishments, is remarkably ingenious, since there seems no
way in which we can be either gratified or disappointed—at least if
these emotions are restricted to theliving.

There may be less reason to believe in a life before one’s own
incarnation, since it has little consequence for the present life—
although it may lead one to claim special qualities based on an
earlier existence. One of my former classmates fervently believes
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he is the reincarnation of Benjamin Franklin. Reincarnation is a
central tenet of Indian religions, as well as of a number of others,
such as druidism and theosophy. Several Greek philosophers,
including Plato, Pythagoras and Socrates, believed in reincarna-
tion. In Buddhist philosophy, different incarnations can spread
across six different realms of existence, including the human, the
animal, and several kinds of superhuman existence. Only rarely,
they say, is a person reborn in the form of a human. A possible
exception, if my old classmate is to be believed, was Benjamin
Franklin. These beliefs are all testimony to the inventiveness of
mental time travel.

Many, if not most, of our activities are directed in one way
or another to the future, but need not actually involve mental
time travel. Instinctive behaviours evolved precisely because
they increase the chances of survival, or the survival of our off-
spring—that’s what evolution is all about. Even instinct, then, is
future-oriented. We may flee from danger, fight the aggressor, eat
the apple, flirt with the new neighbour, not because we imagine the
consequences of doing so, but because we are driven by instincts
of fear, anger, hunger, or sex. Much of our learning, too, is based on
ritual, or what our parents think is good for us, rather than on our
own imagining of our futures. But mental time travel goes beyond
instinct and learning by providing flexibility, allowing us to play out
options and check theirlikely consequences. We can mind-wander
into the future to see what might happen.

This is not an argument against evolution. The capacity for
mental time travel itself surely evolved through natural selec-
tion, but provides much more flexible and rapid adaptation to the
contingencies of a complex world than is provided by the slow
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mechanisms of genetic change. Learning provides afaster means of
adapting to whatlife throws at us, butitis still a slow train. We plod
through school and piano lessons, learn habits and rituals, but
even these are sluggish and inflexible compared with the ability to

conjure up scenarios, and fine-tune our lives.

Is mental time travel unique to humans?

In his poem ‘A Grammarian’s Funeral, published in 1855, the
English poet Robert Browning wrote: “What’s time? Leave Now
for dogs and apes! Man has Forever!” The idea that mental time
travel, along with the concept of time itself, is peculiar to humans
has been proposed by many, including Thomas Suddendorf and
myself. Certainly, we humans seem obsessed with time. Events
located in time weigh heavily on our consciouslives. We reminisce
about the past, glorying in real or imagined triumphs, or regret-
ting past mistakes. We dream about bright futures, vacations in
the sun, or potential disasters. We are ruled by clocks, calendars,
diaries, appointments, anniversaries—and taxes. We measure time
on scales ranging from nanoseconds to aeons. Perhaps it’s all a bit
much, and we should heed the advice of Buddha and try to live more
in the present, like Browning’s dogs and apes.

Again echoing Browning, the German psychologist Wolfgang
Kohler suggested that even our closest non-human relative the
chimpanzee is, like Clive Wearing, stuck in the present. Kéhler
happened to be working at a primate research facility maintained
by the Prussian Academy of Sciences in the Canary Islands when
the First World War broke out. Marooned there, he occupied his
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time studying the behaviour of nine chimpanzees contained in a
large outdoor pen. His work is famous for showing that chimpan-
zees are intelligent, and sometimes solve mechanical problems
through the use of insight rather than mere trial and error. Kéhler
nevertheless concluded that, for all their problem-solving skills,
chimpanzees had little conception of past or future.

Nevertheless, the idea that only humans are able to travel
mentally in time, and imagine past and future events, is open to
challenge, notleast by amale chimpanzee called Santino in Furuvik
Zoo in Sweden. Santino likes to collect stones and throw them at
visitors. He gathers them well in advance of visitors arriving, and
hides them so the visitors won’t see them. It is difficult to avoid
the impression that Santino is planning a specific future event,
perhaps even seeing it in his mind’s eye as he gleefully stockpiles
his ammunition. Santino is not alone. In his book The Descent of
Man, Charles Darwin tells of a baboon at the Cape of Good Hope
who threw missiles at people and prepared mud in advance for
the purpose. The stockpiling of missiles is also a characteristic
of that other dangerous primate, Homo sapiens. According to the
Federation of American Scientists, Russiahas 4650 active nuclear
warheads, while the US has a mere (but more mathematically
pleasing) 2468.

It’s not just apes; even birds seem to show evidence of mental
time travel. Clark’s nutcrackers conceal items of food in thou-
sands of locations, and later retrieve them with remarkable, but
not perfect, accuracy. Scrub jays also cache food, and experiments
suggest that they remember not only where they have cached it,
but also which items are stored in which locations, and when they
stored them. For example, if they have cached worms and peanuts,
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they will retrieve the worms if given the opportunity quite soon
after caching them, because worms are more palatable than
peanuts, at least to the jays. But if there is a delay, they will prefer
the peanuts, because the worms will have decayed and become
inedible. This has been taken to mean that they remember the act
of caching in enough detail to know what they cached, where they
cached it, and when they cached it. A simpler explanation, though,
isthat they mentally tag each item with a ‘use-by date’, and so know
howlong ago it was cached, rather than remembering the actual act
of caching.

They also seem to cache with a future event in mind. If they are
watched by another jay while caching, they will often re-cache the
food in different locations when the watcher is no longer present.
They evidently fear the possibility that the watcher will later steal
the food; although it takes a thief to know a thief—they will only
re-cache if they have themselves stolen cached food. Further,
when given a choice of food to cache, scrub jays choose not in
terms of their present hunger but in terms of what food they will
want to eat the following day—anticipating breakfast, in other
words.

Similarly, orang-utans and bonobos have been shown to save
tools not needed right now for use up to 14 hours later. Some
groups of chimpanzees store hammers and anvils for years of use
in cracking nuts. Tool-making itself can be taken as evidence for
mental time travel into the future. New Caledonian crows make
tools from twigs and bits of wire to solve mechanical problems.
In some cases this may be a simple matter of improvisation to solve
an immediate problem, rather than planning for a more distant
future. Other examples, though, do suggest specific planning for
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future use. The crows carefully shape the leaves of pandanus trees
for the specific purpose of extracting grubs from holes. Using their
beaks, they taper the leaves to be wider at the end which is held in
the beak and narrower at the end inserted into the hole. The birds
choose pandanusleaves because they have angled spikes along one
side, and these attach to the grubs so the bird can then pull them
out. The making of these tools suggests meticulous planning. Not to
be outdone by crows, chimps fashion sticks for fishing termites out
of holes, and spears for plunging into the hollow trunks of trees to
extractbushbabies, which they then eat. One colony of chimps uses
tool sets of up to five different stick and bark implements to extract
honey from hives.

In all such examples, though, we cannot be sure that animals are
truly travelling mentally in time, envisaging past or future events.
It is often possible to account for what looks like mental time
travel in a bird or a chimp in terms of instinct or habit. In birds,
for example, the caching of food is instinctive, although it may be
modified by experience, as in the case of the scrub jays re-caching
their food after being watched by a potential thief. And even
re-caching may be the outcome of a learned association between
the presence of the thief and the subsequent loss of the cache, and
need not imply actually envisaging a future theft. Tool-making
industries among chimps may be the result of trial and error
rather than planning, and passed between generations without
any specific imagining of a future event. We humans learn lots of
complex things, like reading or playing the piano, often without any
conscious sense of what future it will bring.

Future-directed behaviours can be purely instinctive. Every
year, Canada geese migrate south, in their distinctive V-formation,
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to escape the bitter northern winter. Some even reach Auckland,
but there is no suggestion that they envisage the delights of New
Zealand’s ‘most liveable city’ before they take off. In this they
differ from the Canadians themselves who migrate to Florida or
Hawaii, no doubt in pleasurable anticipation of what they will find
when they get there. Instinct alone can drive remarkably complex
behaviours, from the making of dams, nests, or even spiders’ webs
to elaborate courtship rituals. Such activities are geared to future
survival, but do not depend on mental travels through time.
Psychologists and ethologists have often reminded us to
be careful when attributing human-like thoughts to animals.
The English ethologist Conwy Lloyd Morgan, who had studied
under Darwin’s colleague and advocate Thomas Henry Huxley,

famously established what has become known as Morgan’s canon:

Inno case may we interpret an action as the outcome of a higher
mental faculty, if it can be interpreted as the exercise of one which

stands lower in the psychological scale.

The canon was declared in 1894, but ten years later the famous
case of Clever Hans came as a salutary reminder. Clever Hans was
ahorse, and seemed able to answer complex questions by tapping
afront hoof. When asked ‘What is % plus ¥%2?’ he stamped his hoof
nine times, paused, and stamped another ten times, apparently
indicating that the answer was %10. When asked a person’s name,
he would laboriously tap it out letter by letter, with one tap for A,
two taps for B, and so on. Professor Carl Stumpf of the University
of Berlin, a leading psychologist, was convinced of the horse’s
genius, until one of his students, Oskar Pfungst, showed that
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Clever Hans was actually responding to subtle signals, given by
his trainer, as to when to stop tapping. The trainer himself appar-
ently did not realise that he, and not Clever Hans, was generating
the answers.

The canon, also known as the principle of parsimony, has under-
standably been aimed at the idea that animals might be capable
of travelling mentally in time. But there is also an uncomfortable
sense that parsimonious explanations may serve to underesti-
mate the intelligence of our animal cousins, and help preserve our
human assumption of lordly superiority. The Bible gives added
encouragement, asin the Eighth Psalm:

What is man, that thou art mindful of him...?

Forthou hast made him alittle lower than the angels,

and has crowned him with glory and honour.

Thou hast made him to have dominion over the works of thy hand;
Thou hast put all things under his feet:

All sheep and oxen, yea, and the beasts of the field;

The fowls of the air, and the fish of the sea...

The main problem in deciding whether non-human animals
have human-like thoughts is that only humans have articulate
language. Language itself is a ‘higher mental faculty’, to use Lloyd
Morgan’s expression, and indeed some philosophers and linguists
have maintained—wrongly, I think—that the very act of thinking
depends onlanguage. But whether or not this is so, we can discover
alot about thought by simply asking people to tell us of their experi-
ences and thoughts. People have no difficulty describing their

mental time travels—their memories, plans and fantasies. But even
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our closest non-human relatives, chimpanzees and bonobos,
cannot actually tell us what’s on their minds. Neither can the rather
talkative parrot.

Maybe, though, there is another road into the animal mind that
can help, and suggest that animals may indeed be capable of mental
time travels. To explain this, I need to introduce you to another

animal (or two).
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4.

THE HIPPO
IN THE
BRAIN



You may think that there are other more important differences

between you and an ape, such as being able to speak, and make

machines, and know right from wrong, and say your prayers, and

other little matters of that kind; but that is a child’s fancy, my dear.

Nothingis to be depended on but the great hippopotamus test.
—Charles Kingsley, from The Water-Babies

Kingsley was notreferring to that large animal, but to a small struc-
ture in the brain known as the hippocampus minor. This structure
was of intense interest following the 1859 publication of Darwin’s
Origin of Species, because the distinguished anatomist Richard
Owen maintained that only humans possessed it. This showed, he
said, that humans could not be descended from apes, as Darwin’s
theory implied. Darwin, normally mild-mannered, didn’t much
care for Owen, once describing him as ‘spiteful, unfair, ungenerous,
extremely malignant, false, rude, unjust, illiberal and disingen-
uous’. In defence of Darwin’s theory, Thomas Henry Huxley, also
known as ‘Darwin’s bulldog’, showed Owen to be wrong by demon-
strating that all apes in fact do possess a hippocampus minor.
Although a minister of the church, the reverend Charles Kingsley
was one of the first to praise Darwin’s book, and his satirical refer-
ence to the hippopotamus was a gibe at the esteemed Dr Owen.
But Kingsley himself seems to have been a little confused.

Following the above passage, he went on:

Ifyou have a hippopotamus major in your brain, you are no

ape, though you had four hands, no feet, and were more apish
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than the apes of all aperies. But if a hippopotamus major is ever
discovered in one single ape’s brain, nothing will save your
great-great-great-great-great-great-great-great-great-great-great-

greater-greatest-grandmother from having been an ape too.

Well, the confusion between hippocampus and hippopotamus was
no doubt deliberate and intended satirically, but it was the hip-
pocampus minor, not the hippocampus major, that was supposedly
the critical structure. But perhaps he was prophetic, as we shall see.

The hippocampus minor soon disappeared as a serious con-
tender for human uniqueness, or indeed for anything else, and
even lost its name. It is now known by its original name of ‘calcar
avis’, meaning cock’s spur. In an entertaining article on the acrimo-
nious debates between Owen and Huxley, Charles Gross remarks
that after the controversy had subsided, the calcar avis was to be
found ‘only in obscure corners of human anatomy texts, where it
stillrests’.’

Of much more interest, as unintentionally foreseen by Charles
Kingsley, is the hippocampus major, now better known simply as
the hippocampus with the demotion of its one-time junior partner.
It’s not so much a hippopotamus that we house in our brains as a
seahorse, since hippocampus means ‘seahorse’ in Greek. It was
named for its resemblance to that undulating creature, in which the
male carries the young (in case you didn’t know). It is a structure

* Inasearch of the Web of Science, I could find nothing on what the calcar

avis might actually do, although I did learn of a species of plankton known as
Pseudosolenia calcar-avis, which is perhaps lurking to tip us humans from our
pedestal.
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on the inner surface of the temporal lobes of the brain—roughly
behind your ears.

It is the hippocampus that is utterly critical to mental time
travel—our ability to travel mentally backward and forward in time.
The common feature of the amnesic cases Henry Molaison and K.C.
and Clive Wearing, introduced if you remember in Chapter 2, is
that all had suffered majorloss oftissue in the hippocampus. In her
book on Clive, Deborah Wearing records that she was shown a scan
of his brain, and writes that ‘by the time they had figured out what
was wrong with Clive and started pumping the anti-viral drugs into
him all he had left were seahorse-shaped-scars where his memory
used tobe’.

Figure 4.1. The hippocampus (left) and the real seahorse (right).
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And it is the hippocampus that is at the hub of the system that
lights up when people wander mentally back and forth in time.
In preceding chapters, I also mentioned the Cluedo-like exper-
iments in which we ask our subjects to recall 100 events in their
lives, and then rearrange the people, objects and places featuring
in these events and ask our long-suffering participants to imagine
future scenarios based on these novel arrangements. The subjects
lie in the MRI scanner while they perform these feats, and the areas
of the brain that are activated correspond largely to the default-
mode network. This is the ‘mind-wandering’ network, and includes
prefrontal lobes, temporal lobes and parietal lobes. It matterslittle
whether the participants are recalling the past or imagining future
events—the activated areas overlap quite extensively.

The hippocampus is the Grand Central Station of this network,
reciprocally connected to other areas in the network, including
both the cortical areas above and the more emotional areas below.
Itisresponsible for what hasbeen called ‘temporal consciousness’,
or knowing where you are in the ribbon of time. Oddly enough,
although people with damage to the hippocampus seem lost in time
and stuck in the present, they may still be able to answer questions
about events in time that do not involve themselves—such as the
death of Princess Diana, or what the next medical breakthroughs
are likely to be. The job description of the hippocampus, it seems,
is to deal with personal matters—the recording and retrieval of
personal events, and the making of personal plans.

The hippocampus seems to be a forward-looking structure, with
the front (anterior) end concerned more with the future and the
rear (posterior) end with the past. In our Cluedo study, when people
imagined future scenarios, and were later asked to try to remember
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them, both ends of the hippocampus were often activated. That is,
imagined scenes were also remembered as though they had actually
occurred. This could perhaps help explain why some memories are
false—for instance, why Hillary Clinton remembered running to
escape gunfire when she arrived in Bosnia, when in fact her arrival
was peaceful and welcoming. Maybe she had imagined the threat-
ening scenario before arriving there, and this memory had lodged
in her brain as though it had actually happened. But who knows?
Possibly Hillary herself doesn’t know.

Besides its role in mental time travel, the hippocampus has
another talent. It recordslocations in space. In 1978, John O’Keefe
and Lynn Nadel (one-time PhD classmates of mine) wrote a book
thathasbecome a classic of neuroscience, called The Hippocampus
as a Cognitive Map. Their work was based on the recording of
activity from microelectrodes inserted into different regions of
the hippocampus of the rat. If the rat was placed in a maze, the
location of activity corresponded to where the animal was located.
The single cells (or neurons) became known as ‘place cells’—a bit
like a GPS system lodged in the brain itself.

It turns out that our own human hippocampus also contains
place cells. In a report published in 2003, neurosurgeons inserted
electrodes in the hippocampi and other brain areas in patients
being monitored for potential surgery for intractable epilepsy.
Their purpose was to locate the seizure foci, but the electrodes also
allowed them torecord from single cells while the patients explored
and navigated avirtual town on a computer screen. Some of the hip-
pocampal cells responded to specific locations in the virtual town.
Cells in the adjacent parahippocampal region also responded to

views of landmarks in the town.
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The hippocampus is not a static map, though. Activity in place
cells adjusts when the animal, rat or human, moves into anew envi-
ronment. Maps can also exist at different scales, much like the zoom
function on internet maps. For instance, it appears that small-scale
maps arelocated in toward the rear of the hippocampus, and large-
scale maps toward the front. The coding of time is also graded, like
an adjustable calendar. You can replay your past or imagine your
future over years, days, or minutes. The representation of space-
time in the hippocampus and neighbouring regions is complex, and
notyet fully worked out.

The hippocampus also seems to swell to meet spatial demand.
London taxi drivers have to undergo extensive training to learn
the precise geography of that large and confusing city. They must
be able to decide the quickest route to a passenger’s destination
immediately, without looking at a map, consulting a GPS system,
or asking a controller by radio or cellphone. This requirement was
set up in 1865, and is known as ‘“The Knowledge’. Brain-imaging
has shown that the hippocampi of these taxi drivers are unusually
enlarged. They are also larger than those of London bus drivers,
who simply have to follow designated routes. London bus drivers,
though, are better than the taxi drivers at learning new spatial
tasks, suggesting that the taxi drivers may already have crammed
about as much spatial information into their hippocampi as
those little seahorses can take. In any event, it seems that the hip-
pocampus is as important to knowing where you are in humans as
itisinrats.

In rats, as in humans, the hippocampus also plays a critical role
in laying down memories. It has been known for some time that
if you stimulate a cell in the hippocampus with a high-frequency
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volley of electrical pulses, the connection (synapse) between that
cell and the upstream one it connects to is strengthened. The effect
is known as ‘long-term potentiation’, and is long-lasting, some-
times persisting for months. It was originally demonstrated in the
rabbit in 1966 by Terje Lamo in Oslo, Norway, but has since been
widely studied in rats, as in other species. It is generally considered
to be the basis of memory. Your memories, then, are established
through the strengthening of connections in your brain, with the
hippocampus playing the commanding role. This is not to say that
memories arelodged in the hippocampus alone. Long-term poten-
tiation may hold them there for a while, but they eventually diffuse
into other regions of the brain. And it’s the hippocampus that finds
them again.

‘We should not be surprised that the hippocampus is involved
in recording where we are in space as well as in time, since mental
time travel takes place in a space-time manifold. Itis, as I suggested
earlier, the Grand Central Station for our mental excursions,
recording our mental comings and goings. But its seemingly
similar roles in rat and human open the possibility of answering
the question I raised in the previous chapter: is mental time travel

unique to humans?

The secret life of Walter Ratty

In their classic 1978 book, O’Keefe and Nadel wrote that the
addition of a temporal component ‘changes the basic spatial map

into a human episodic memory system’. The question has since
arisen, though, as to whether the temporal component was already
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present in our mammalian forebears. Recent evidence suggests
that even rats may imagine past and future events.

Place cells in the rat hippocampus are occasionally active after
the rat has been in some specific environment, such as a maze, as
though the animal is actively remembering where it was, or perhaps
imagining where it will be—or might be. This activation occurs in
what are known as ‘sharp-wave ripples’ which sweep out sequences
of place cells, as though the animal is mentally tracing out a tra-
jectory in the maze. This occurs sometimes when the animal is
asleep, or when it is awake but immobile. It is as though the animal
isreplaying its experience in the maze, perhaps while dreaming or
daydreaming—for a laboratory rat, being in a maze is probably the
most exciting event of its day. The ripples, then, suggest that the rat
is mentally wandering from one part of the maze to another.

These mental perambulations need not correspond to the paths
that the rat actually traversed. Sometimes the ripples sweep out a
paththatis precisely the reverse of one the rat actually took. It may
be a path corresponding to a section of the maze the rat didn’t
even visit, or a short cut between locations that wasn’t actually
traversed. One interpretation is that the ripples function to con-
solidate the memory for the maze, laying down a memory for it that
goes beyond experience, establishing a more extensive cognitive
map for future use. But mind-wandering and consolidation may
be much the same thing. One reason that we daydream—or even
dream at night—may be to strengthen our memories of the past, and
allow us, and the rat, to envisage future events. I return to the dream
world in Chapter 7.

The imagined trajectories, if that is what they are, are more
rapid than the actual ones. I think this is true of our own mental
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wandering. It takes me about an hour to walk to my place of work
from my home, but when I imagine the walk, and the landmarks
I encounter, it takes less than a minute or so. Mentally, we travel in
the fast lane. It is not altogether clear, though, whether time itself
moves faster in the mental world, or whether we flit from location
tolocation, leaving out chunks of the journey.

In another clever experiment, rats were placed in an environ-
ment with 36 food wells, arranged in a six-by-six array. They were
given experience eating from these wells, so they learned the envi-
ronment pretty well. One particular food well was then established
as a Home location where food could be found, and the rats were
then lured to different locations from which they had to find their
way Home. The researchers recorded from multiple sites in the
hippocampus, and discovered ripples corresponding to these Home
routes, but they were played before the rat actually embarked on the
journey. What is interesting is that they were generally routes the
animalshad not actually traversed before. This seems to be mental
time travel into a future event. The authors of the study suggest that
the hippocampus ‘functions in multiple conceptual contexts: as a
cognitive map in which routes to goals might be explored flexibly
before behaviour, as an episodic memory system engaging in what
has been termed “mental time travel” . . . The hippocampus, in
other words, can lay out an action plan.

Perhaps to labour the point, recordings from the hippocampus
seem also to tell which way arat will turn at achoice point in amaze.
Therats in question were trained to alternate left and right turns at
aparticular spotin the maze. Between trials, they were taken out of
the maze and placed in a running wheel. While they were running,
recordings from their rippling hippocampi again revealed activity
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corresponding to paths taken in the maze, including which way
they would turn when next placed in the maze. The rats, it seems,
were planning their next turn. My mind wanders, too, when I'm on
a treadmill, but I also use time on the treadmill to figure out what
I might do later. How do we know the rat was not just reminiscing
aboutthe way it turned on some previous trial, and not on what way
they will turn next? Well, perhaps because of the time they spent
in the running wheel, they sometimes made errors when placed
back in the maze—say, turning left instead of right. But this error
was signalled by the hippocampal activity, showing that the rat
was actually planning a wrong turn. The study’s authors write that
activity in the hippocampus, ‘having evolved for the computation
of distances, can also support the episodic recall of events and the
planning of action sequences and goals’.

Maybe hippocampal recordings might one day help goalies
know in advance which way the kicker will shoot when given a
free kick at the goal.

Thave dwelt on these rat experiments because they seem to show
that even the humble rat indulges in mental time travel. Like rats,
we are creatures that move on the face of the earth, so space is fun-
damental to our wanderings, both physical and mental. It would not
be surprising, then, if our mental time travels did evolve from the
simple replaying, and pre-playing, of spatial movements. You have
to go back some 66 million years to find the common ancestor of
rat and human. Over that long interval our mental faculties have
surely diverged, but in a spatial world the mechanisms involved
in living, remembering and planning in space are critical, and
are probably conserved through evolutionary time. Mental time

travel may well be one of the earliest of mental faculties to evolve.
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It is fundamental to all moving animals to know where they are,
where they’ve been, and where they’re going next. In Chapter 2,
I described the mnemonic device known as the method of loci,
whereby we remember lists of things by locating them mentally
in some familiar terrain, and then mentally wander through the
terrain to recover them. This no doubt derives from our spatial
heritage.

What about birds, who are surely the experts in spatial travel?
They indulged in air travel long before we humans did, and still do it
much more gracefully than we do in our clumsy air machines. For a
while it was thought that birds did not have hippocampi, leading
to the frivolous theory that the function of the hippocampus was
to prevent flight. But the bird brain is organised rather differently
from the mammalian one, and it turns out that there is a region in
thebird brain thatis homologous to the mammalian hippocampus.
It develops from a region of the embryo that corresponds to the
part of the mammalian embryo from which the mammalian hip-
pocampus derives. Anatomists now identify this region as the avian
hippocampus. Far from preventing flight, the avian hippocampus
is critical to their travel plans, as well as their food-gathering strat-
egies. Not surprisingly, birds that cache food in multiple locations
have larger hippocampi than those that don’t. In this, they are the
avian equivalents of London taxi drivers.

Of course, our own mental travels are more complex than
simply moving from place to place. For a start, our cognitive maps
are extraordinarily flexible. As I suggested earlier, they can zoom.
Let me take you on a brief tour. First, imagine you are sitting at
your desk (as I am right now). You can imagine the other objects
on the desk—a half-finished crossword, a small stack of books,
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an empty cup. Zoom back a little and imagine the room, the sofa,
the bookcase lining the far wall, the door leading to the hallway.
Zoom back further and take a mental wander around the house (or
apartment). Zoom out now to the suburb, the small row of shops,
the bus stop, the intersection of streets. Take a deep breath and
keep zooming—to the city, the country, the world. You can also flit
about—to Paris, New York, or the place with the forgotten name in
the Italian Alps.

You can also link these many locations with times, albeit impre-
cisely. Location, after all, is time, since you can only be in any one
location at any one time. You can zoom in time as well, looking back
or forward over seconds, minutes, hours, days, weeks, months,
years, decades. And all of these mental journeys through time and
space are populated with people, events, things, emotions, disap-
pointments, triumphs—the rich fabric of our lives. And although
we forget much of what has happened in our lives, we do remember
a lot—enough to write biographies or bore our colleagues and
children. Our plans are likewise richer than simply taking a new
route to work. And then there is the world of fiction, the made-up
stories and fantasies that occupy much of our conscious lives—but
more of that in Chapter 6.

When Thomas Suddendorfand I framed the idea of mental time
travel, we also outlined additional mental resources needed to con-
struct an imagined episode, whether past or future. We might need
an executive processor to build the episode from its constituent
parts, a memory buffer to hold information before it fades away.
In the previous chapter, I referred to work by Suddendorf and
associates implying that children cannot construct fully coherent
episodes of past events until they’re about four years old. It may
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well be stretching credulity to suppose that Walter Ratty has the
mental machinery of even a four-year-old child.

But do these qualities really distinguish our mental travels from
those of other creatures? We need to be wary, on the one hand, of the
‘Clever Hans’ error of attributing implausibly human-like qualities
to non-human species, but on the other hand of building impreg-
nable mental fortresses that no animal could invade. In a prescient
discussion in 2006 on the possible role of the hippocampus in
episodic memory, David Smith and Sheri Mizumori wrote:

We leave it to others to debate whether rodents possess the capacity
for consciousness and mental time travel. In any case, the history of
psychology is replete with examples of ‘uniquely human’ cognitive
functions, which were later demonstrated in so-called lower animals.
Given the remarkable homology of mammalian nervous systems

and the fact that the ability to explicitly recall previous experiences
has such obvious adaptive value, we suggest that, in the absence of
contradictory evidence, the most conservative position is to assume
thatrodents possess an episodic memory system that is qualitatively

similar to that of humans.

Charles Kingsley would surely have applauded. And that other
Charles, in Origin of Species, famously wrote: ‘The difference in
mind between man and the higher animals, great as it is, certainly
is one of degree and not ofkind.’

But there is one place that may be beyond the limits of Walter
Ratty’s mental travels, and that may still tell us something about
our own mental wanderings that Walter never dreamt of. That
comes next.
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Imagining what it is like to be someone other than yourselfis at the
core of our humanity.

—Ian McEwan, from ‘Only Love and Then Oblivion’™

In the quote that opened this book, as I noted, it was not really
Walter Mitty whose mind was wandering. The wanderer was, of
course, James Thurber himself, who had ventured into the mind of
a fictional character, and set that character mind-wandering on a
dangerous mission. In everyday life, as in fiction, we often assume
the identities of others. A good actor can transport herself into
another person, and carry an audience along with her. Even TV
soap operas can take us into other families or situations, and allow
us to identify with imaginary people. We habitually judge the per-
sonalities of others, try to figure out how they think and act, perhaps
to decide whether to employ them, consult them, or marry them.
The sense that we know what others are thinking has often
led people to believe in psychic powers, or telepathy, as though
minds can communicate without any contact through the senses.
In Chapter 1, I mentioned the German physician Hans Berger,
whose fall from a horse was sensed by his sister who was kilo-
metres away and could not have seen or heard the event. Berger
thought this might have been an instance of telepathy, but his
own attempt to prove an electrical basis for telepathy failed.
Nevertheless, many distinguished people have firmly believed
that thoughts can be transferred by non-physical means, and even

*  Anessay published in The Guardian, 15 September 2001.
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that we can communicate telepathically with the dead—or they
with us.

The idea seems to have been especially popular in late
nineteenth-century England. In 1882, the Society for Psychical
Research was established in London to investigate telepathy and
other so-called psychic phenomena, such as ghosts, trance states,
levitations, mediums and communication with the dead. Its first
presidentwas Henry Sidgwick, later Professor of Moral Philosophy
at Trinity College, Cambridge, and other distinguished members
included the experimental physicist Lord Rayleigh, the philoso-
pher Arthur Balfour, who became Prime Minister of England from
1902 to 1905, and Sir Arthur Conan Doyle, author of the Sherlock
Holmes stories. The Society attracted famous psychologists such
as Sigmund Freud and Carl Jung, and the American psychologist
William James was so impressed that he established the American
Society for Psychical Research.

Many people still believe in telepathy, also known as extrasen-
sory perception, or ESP. A 1979 survey of over 1000 academics in
the United States showed that 55 per cent of natural scientists,
66 per cent of social scientists and 77 per cent of those in the arts,
humanities or education believed that ESP was either established
or a likely possibility. Of course, academics will believe almost
anything. Psychologists, though, are the spoilsports; for them,
the equivalent figure was only 34 per cent, and an equal number
believed ESP to be impossible. I doubt that these figures have
changed much, or that the beliefs outside of the US are likely to be
much different. The stumbling block is that ESP implies an effect
that operates at a distance, but without any clear physical medium,

such as light, sound, smell, or even radio waves, and this seems
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both physiologically and physically implausible, or downright
impossible.

Well, maybe not. Some have appealed to the fundamental nature
of physical reality. A theorem attributed to the British physicist
John Stewart Bell says that any model of reality consistent with
quantum mechanics must be non-local. That is, any particles
that have once interacted can become entangled, such that when
they are later separated, observations on one of the particles can
affect what will be observed on its entangled partners. This is true
no matter how far apart they are, and is incompatible with any
physical signal from one to the other. You might think that this also
applies to people, perhaps especially those who have had multiple
entanglements with people they know or knew well, such aslovers
or marriage partners, and so explains ESP.

Inhis 2006 book Entangled Minds: Extrasensory Experiencesin
a Quantum Reality, the parapsychologist Dean Radin, a one-time
engineer and concert violinist, has indeed argued that the physical
interactions at a distance implied by Bell’s theorem could explain
ESP (also known as psi). He concludes:

...over the past century, most of the fundamental assumptions

about the fabric of physical reality have been revised in the direction
predicted by genuine psi. This is why I propose that psiis the human
experience of the entangled universe. Quantum entanglement as
presently understood in elementary atomic systems is, by itself,
insufficient to explain psi. But the ontological parallels implied by
entanglement and psi are so compelling that I believe they’d be foolish

toignore.
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Maybe if Hans Berger had known more about particle physics, he
would have performed a different experiment, but then we would
have been denied the discovery of electroencephalography, and
perhaps even of the wandering mind.

As apsychologist, and one who keeps a watchful eye on the field
and occasionally tries to make intellectual contact with entangled
particles, Iremain firmly sceptical. It seems unlikely that entangled
particles have anything to do with the human mind. Thousands of
experiments have been conducted to test the existence of the par-
anormal, but the published evidence is unconvincing, especially
if one considers that most negative results remain unpublished.
Indeed, I was once confronted by a group of students who resented
my scepticism, and between us we set up a study, but the results
were relentlessly negative—and of course remained unpublished
(untilnow).

Giventhe wish to believe in disembodied minds, fraudsters have
been quick to cash in. One famous example is Uri Geller, an Israeli-
British stage performer, who rose to fame in the 1970s for television
shows on which he claimed to demonstrate psychic powers. He is
perhaps best known for his prowess at bending spoons, apparently
through the power of thought—a phenomenon which, if true, is an
example of psychokinesis. Geller’s feats are easily duplicated by
sleight of hand and spoon, without resort to psychic powers, by
stage magicians, including James Randi, who wrote abook entitled
The Magic of Uri Geller—it was later called The Truth About Uri
Geller. The James Randi Educational Foundation was established
in 1996 to further Randi’s work. It offers a $1,000,000 prize to
anyone who can demonstrate psychic powers (see www.randi.org
ifyouwant to challenge)—and to this day it has not been collected.
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Geller’s exploits were also unmasked, leaving no spoon unbent,
in New Zealand by two psychologists, David Marks and Richard
Kammann, who were able to repeat his demonstrations on tele-
vision, again without any claim to psychic powers. They too wrote
abook exposing the field of psychic phenomena, and Geller in par-
ticular, entitled The Psychology of the Psychic. I recommend these
books, but alas they do not have the selling power of books that
proclaim the existence of the psychic.

In spite of the lack of evidence, we humans do seem naturally
inclined to believe in powers of the mind to transcend physics,
whether through ESP, clairvoyance, telekinesis, or communication
with the dead. In part this is probably a matter of wishful thinking.
It is comforting to think that the minds of the dead live on, and
that we can still communicate with them—or indeed that our own
mental lives will soar on after death, unencumbered by the now
useless body. The psychologist Paul Bloom, in his book Descartes’
Baby, goes so far as to suggest that we are actually born to be phil-
osophical dualists, like Descartes himself, believing the mind to be
separate from the body. Dualism, Bloom suggests, is hard-wired.

This is not to say, of course, that our minds are in fact separate
from our bodies—it’s just that we're predisposed to believe so. It is
indeed difficult to convince most people, except us doughty psy-
chologists and materialistic neuroscientists, that we are merely
creatures of flesh and bone, with physical processes inside our
heads that dictate our thoughts and actions. The belief in dualism,
the idea that the mind can escape the body and the constraints of
the physical world, is one facet of mind-wandering itself.
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Theory of mind

‘Whether or not the mind is actually constrained by the mechan-
ical functioning of the brain, we are actually very good at knowing
what others are thinking, a talent known as ‘theory of mind’. There
is no compelling reason to believe that this is due to non-material
influences, such as entangled particles. It is partly intuitive, based
on subtle cues we may not be aware of, but that are nonetheless
received via the senses. It is partly due to cultural sharing. People
of the same culture tend to respond in the same ways to the same
situations—we tend to be embarrassed by the same social blunders,
elated by the same victories, saddened by the same losses. And we
share senses—we see what others see, hear what they hear, smell
what they smell. We even share our mind-wanderings through sto-
rytelling, although that itselfis a story for the next chapter. We also
use simple observation to infer what’s going on in the minds of
others.

This is nicely illustrated by the Sally-Anne test, which is a test
of children’s ability to infer that other people have a false belief
about something. The child is shown a scene involving two dolls,
Sally and Anne. Sally has a basket and Anne has a box. Sally puts
a marble in her basket and leaves the scene. While Sally is away,
naughty Anne takes the marble out of the basket and puts it in her
box. Sally then comes back, and the child watching all this is asked
where she will look for her marble. Children under the age of four
typically say she will look in the box, which is where the marble
actually is. Older children will understand that Sally did not see
the marble being shifted, and will correctly say that Sally will look
in the basket. They understand that Sally has a false belief. To that
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extent, at least, they know what’s in Sally’s mind, and that this is
different from what’s in their own minds.

Curiously enough, children younger than four seem to act as
though they understand what others believe even if they can’t say
so. In a remarkable Hungarian study, babies as young as seven
months were influenced by the belief of another individual.
The babies were shown movies of aball that rolled behind a screen.
The ball could then either stay behind the screen or roll away.
The events were also watched by a cartoon character, who some-
times left the scene and came back. The position of the ball could
be changed while the character was away, so he could believe the
ball tobe behind the screen when it wasn’t, or not behind the screen
when it was. When the character returned and the screen was
removed, the babies looked longer at the scene when the cartoon
character’s expectation was not met. That is, they seemed to expect
the cartoon character to be surprised, as though they could read his
mind.

This experiment suggests that an understanding of others’
beliefs can influence the way even young babies act, even if they
can’t put words to that understanding. In the same study, adults
were found to behave in very much the same way, with their actions
influenced both by their own beliefs and those of another observer.
The authors of this study write:

The finding that others’ beliefs can be similarly accessible as our own
beliefs might seem problematic for an individual, because it may
make one’s behavior susceptible to others’ beliefs that do not reliably
reflect the current state of affairs. However, the rapid availability of

others’ beliefs might allow for efficient interactions in complex social
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groups. These powerful mechanisms for computing others’ beliefs
might, therefore, be part of a core human-specific ‘social sense’, and
one of the cognitive preconditions for the evolution of the uniquely

elaborate social structure in humans.

This social sense seems to be acquired at a very early age, and may
even beinborn.

To find out which parts of the brain are activated in mind-
reading, people are placed in a brain scanner and told stories that
allow them to deduce the beliefs of others. One story, for example,
describes John telling Emily that he drives a Porsche, but his
car is in fact a Ford. Emily knows nothing about cars, and so she
believes that John’s car is a Porsche. Emily then sees the car, and
the personinthe scanneris asked what Emily thinks is the make of
the car. Most people understand that Emily falsely believes it to be
a Porsche. Understanding that others have false beliefs again acti-
vates the default-mode network, suggesting that mind-wandering
canindeed take usinto the minds of others.

The understanding that others can have beliefs different from
one’s own seems to be the most telling example of theory of mind.
It is critical to social harmony, and allows us to correct mistaken
beliefs in others—or atleast try to do so. Emily, for example, might
usefully be told that John is something of a liar, and shouldn’t be
trusted. It can work both ways, though, since John might usefully,
if cruelly, be told that Emily knows nothing about cars so he
can create in her a false belief that is to his advantage—although
probably only a temporary one. In atolerant society, what is impor-
tant may not be the understanding that other beliefs are false, so
much as the understanding that people can have widely differing
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beliefs. Many, I am sure, will reject my belief that ESP does not
exist, but understand that I hold that belief, and possibly feel sorry
for me.

Theory of mind has a recursive property, such that understand-
ings can be embedded in understandings. I may believe that you
believe that I believe in Santa Claus. Or I may believe that you
feel sorry for me because you believe that I don’t believe in ESP.
The psychologist David Premack takes it even deeper, suggesting:
‘Women think that men think that they think that men think that
women’s orgasm is different.” Well, he’s a mere man, and it is he
who thinks that, taking it deeper still. Runaway recursion may
have been driven by the human propensity to deceive. If I know
what you believe about me, I can then deceive you by acting
contrary to that belief. This is well illustrated by the old Yiddish
joke about a man who meets a business rival at a train station
and asks where he is going. The business rival replies he is going
to Minsk. The first man then says, ‘You're telling me you're going
to Minsk because you want me to think you’re going to Pinsk.
But I happen to know that you are going to Minsk, so why are you
lying to me?’

Asthe English poet and novelist Sir Walter Scott” put it: ‘O what
atangled web we weave, / When first we practise to deceive!’

People do vary, though, in the capacity to read minds. At one
extreme is what has been termed ‘mind-blindness’, said to underlie
the condition known as autism. One well-known case is a woman
called Temple Grandin, who has a PhD in agricultural science and
works at Colorado State University. Her autism doesn’t seem to

*  No,itwasn’t Shakespeare. The quote is from Scott’s epic poem Marmion.
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have affected her intelligence, as she has written several books,
three of them describing her own condition. Lacking a natural
social understanding, she was forced to resort to detailed obser-
vations of people’s actual behaviour in order to figure out how
to behave appropriately in social situations. The habit of close
observation paid dividends, though, in her work on animal behav-
iour. The title of her most recent book is Animals in Translation:
Using the Mysteries of Autism to Decode Animal Behavior, which
prompted a BBC documentary unkindly entitled The Woman Who
Thinks Like a Cow.

High-functioning autism, as evident in people like Temple
Grandin, is also known as Asperger syndrome. People with this
condition often can pass false-belief tests, such as the Sally-Anne
test, but they apparently do so only through verbal reasoning and
explicit instructions about the task. As I noted earlier, normal
infants seem instinctively to demonstrate an understanding of
false belief well before they can demonstrate it verbally, since they
will look to where an actor mistakenly believes an object to be
hidden. People with Asperger syndrome do not do this, suggesting
that the spontaneous understanding of false beliefis lacking.

People like Temple Grandin lie at one end of what is actually a
continuum. Some have suggested that people at the opposite end
of that continuum have an obsessive sensitivity to what others are
thinking, perhaps leaning to paranoia and magical thinking, and
even schizophrenia.

In his aptly titled book Knots, the Scottish psychiatrist R. D.
Laing illustrated something of the complex, recursive mentality
that can arise when social relationships go wrong—or perhaps
causes them to go wrong. Here is an excerpt:
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JILL: I'm upset you are upset.

JACK:I'm not upset.

JILL: I'm upset that you’re not upset that I'm upset that you’re upset.
JACK: I'm upset that you're upset that I'm not upset that you're

upset that I'm upset, when I'm not.

The evolutionary biologist William D. Hamilton wrote of
‘people people’ and ‘things people’. People people are those who are
obsessed with other people, who love gossip, read novels, perhaps
think others are thinking about them. Among things people you
have computer geeks, engineers, and many scientists—who
probably don’t give adamn what others think. It’s hard to avoid the
impression that women tend to be people people, and we unfeeling
men tend to be things people—although I can think of many excep-
tions, including Temple Grandin. Well some, anyway, although as
a male I probably wouldn’t notice. In any event, we need things
people as much as we need people people, since the world is as full
of complicated things as of complicated people.

The philosopher Daniel Dennett referred to mind-reading as
the ‘intentional stance’, which means that we tend to treat people
as having intentional states. The notion of intentional state is here
used rather broadly, and not just the intention to act in a particular
way. It includes other subjective states such as beliefs, desires,
thoughts, hopes, fears, hang-ups. According to the intentional
stance, we interact with people according to what we think is going
onintheir minds, rather than in terms of their physical attributes—
although there is a bit of that too, as I recall from early days on the
rughby field, or indeed from days of courtship. When you meet a
stranger in a dark alley your reaction may be guided partly by the
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intentional stance, based perhaps on facial expression, but perhaps
also by what might be termed the ‘physical stance’, based on just
how big ahulk the stranger is.

Medical practitioners and even brain surgeons may generally
treat people as things, to be fixed mechanically when something goes
wrong—abypass here, aremoval of brain tissue there, or amedicine
to grapple physically with some internal invader. Psychologists
seem to vary. Behaviourists treat animals and humans as objects
that simply ‘behave’, with no mention of the mind. Temple Grandin
is anatural behaviourist. Social psychologists are more interested
in personality, attitudes and beliefs. Clinical psychologists tend
to see psychological problems as mental rather than physical, to
be treated with talk rather than drugs. Architects and designers
need to be a bit of both, understanding physical as well as aesthetic
demands. It’s all very well having shoes thatlook elegant if you can’t
get your feet comfortably into them.

Just as we may endow people with physical properties, so we
sometimes endow physical objects with human-like personalities
or subjective states. Perhaps because of their capacity for interior
accommodation, cars, ships, airplanes and even houses are often
given female characteristics or referred to as ‘she’. My father’s farm
truck was called Lucy, although I once owned a car that answered
to the name of Stanley. Throughout history, and perhaps prehis-
tory, people have personified inanimate objects, such as the stars
and planets, and have bestowed human properties on non-human
animals. People treat their pet cats and dogs as though they were
people. Children’s stories, in particular, are full of talking animals,
from Winnie-the-Pooh to the Big Bad Wolf, from Donald Duck to
Little Pig Robinson.
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Do animals read minds?

In the quest to identify what might be unique to the human mind,
one might well ask whether non-human animals have a theory of
mind. In fiction, perhaps, they do. Eeyore, the morose donkey in
Winnie-the-Pooh, at one point complains: ‘A little consideration,
a little thought for others, makes all the difference.’ In real life,
some animals do seem to show empathy toward others in distress.
The primatologist Frans de Waal photographed a juvenile chim-
panzee placing a consoling arm around an adult chimpanzee in
distress after losing a fight, but suggests that monkeys do not do
this. However, one study shows that monkeys won’t pull a chain
to receive food if doing so causes a painful stimulus to be deliv-
ered to another monkey, evidently understanding that it will
cause distress. Even mice, according to another study, react more
intensely to pain if they perceive other mice in pain. It is often
claimed that dogs show empathy toward their human owners,
whereas cats do not. Cats don’t empathise—they exploit.
Understanding what others are thinking, or what they believe,
can be complicated, but perceiving emotion in others is much
more basic to survival, and no doubt has ancient roots in evolu-
tion. Different emotions usually give different outward signs.
In Shakespeare’s Henry V, the King recognises the signs of rage,

urging his troops to

...imitate the action of the tiger;
Stiffen the sinews, summon up the blood,
Disguise fair nature with hard-favour’d rage;

Then lend the eye a terrible aspect...
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The human enemy will read the emotion of Henry’s troops, just as
the antelope will read the emotion of the marauding tiger. Perhaps
the best treatise on the outward signs of emotion is Charles
Darwin’s The Expression of the Emotions in Man and Animals,
which details the way fear and anger are expressed in cats and dogs,
although he does not neglect the positive emotions:

Under atransport of Joy or of vivid Pleasure, there is a strong
tendency to various purposeless movements, and to the utterance
of various sounds. We see this in our young children, in their loud
laughter, clapping of hands, and jumping for joy; in the bounding and
barking of a dog when going out to walk with his master; and in the

frisking of a horse when turned out into an open field.

We might well wonder, though, whether animals do go beyond
reading the expressions of emotions, and understand what others
are thinking. A good deal of attention has been directed to chim-
panzees, our closest non-human relatives. It seems fairly clear
that chimps have some understanding of what another chimp can
or cannot see. In one study, achimpanzee approached food when a
more dominant chimpanzee could not see it, but was reluctant to do
so when the dominant one could see it. Again, a subordinate chim-
panzee retrieved hidden food if a dominant chimpanzee was not
watching while the food was being hidden, or if the food was moved
to another location while the dominant chimp wasn’t watching.
The subordinate also retrieved food if a dominant chimp watched
itbeing hidden, but was then replaced by another dominant chimp
who hadn’t watched, suggesting the subordinate could keep track
of who knew what.

Wandering into other Minds <+ 79



These are examples of tactical deception. Deception itself is
widespread in nature, whether in the camouflage of a butterfly
wing or the uncanny ability of the Australian lyrebird to imitate
the sounds of other species—including, it is said, the sound of a
beer can being opened. Tactical deception, though, is that in which
the deception is based on an understanding of what the deceived
animal is actually thinking, or what it can see. Two psychologists
from St Andrews University in Scotland, Andrew Whiten and
Richard Byrne, once put out a general call to researchers studying
primates in field settings for anecdotes demonstrating tactical
deception. They screened the reports to rule out cases in which the
animals might have learned to deceive through trial and error, and
concluded that only the four species of ape occasionally deceived on
the basis of an understanding of what the deceived animal could see
or know. Even so, there were relatively few instances. Chimpanzees
were alone in meeting nine of thirteen different classes of decep-
tion, whereas gorillas met only two. Perhaps our primate cousing
are exceptionally cooperative and trusting, or their capacity for
theory of mind is limited compared with the human predilection
for deception, from petty lies to downright fraud.

In 1978, psychologists David Premack and Guy Woodruff wrote
aclassic article with the beguiling title ‘Does the chimpanzee have
atheory of mind?’ This led to a good deal of research, but the issue
is still not entirely settled—it seems that we humans, even the
experts, are quite good at reading the minds of other humans, but
not so good at reading the mind of the chimpanzee. Nevertheless,
two of the experts in the field, Josep Call and Michael Tomasello,
concluded that 30 years of research had shown chimpanzees to
have an understanding of the goals, intentions, perceptions and
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knowledge of other individuals, but no understanding of their
beliefs or desires. No one has yet convincingly shown that chim-
panzees can attribute afalse beliefto another chimp.

However, the champions of mind-reading among animals are
probably not chimpanzees, but our best friends. Dogs seem to
have an almost uncanny knack of understanding what’s going on
in the minds of human beings. They readily understand pointing.
For instance, if two containers are placed in front of a dog, and a
person points to the one that contains food, a dog will under-
stand that the gesture of pointing is designed to indicate the food.
The food ishidden from the dog’s view, and experiments show that
the choice is not based on smell. They will also go for the food ifthe
person points to a container behind them. They will even choose
the correct container if a person simply marks it by placing some
object on top of it. Puppies without much human experience act in
the same way. Chimpanzees, in contrast, are much worse at such
tasks.

Dogs are descended from wolves, and wolves do not respond in
the same way. The key to mind-reading in dogs is domestication.
Surprisingly, though, the domestication of dogs seems not to have
been driven by humans, at least initially. Brian Hare, who despite
his name likes to be known as the ‘dog guy’, suggests that dogs
evolved from packs of wolves who scavenged from the rubbish left
by humans, and those most likely to survive were those who were
least afraid of human contact, and became comfortable in the
presence of humans. In Hare’s words, it was ‘survival of the friend-
liest’. At some point, though, humans seem to have capitalised on
the friendliness of the dogs and embarked on further selective
breeding, to produce the extraordinary variety of dogs we see today.
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(My favourite? The Nova Scotia duck tolling retriever,” bred to
wag its tail to attract ducks, luring them close to hunters.) Some of
them have been bred back to a condition of unfriendliness, serving
as guards ready to attack intruders. ‘Cave canem’, as they used to
warn in Rome. Occasionally, we read of savage attacks on people by
dogs, often followed by threats to have such breeds exterminated,
but most dogs are wonderfully friendly and faithful, and experts at
reading the human mind.

Another species to have become domesticated independently of
human influence isthe bonobo, close cousin of the chimpanzee, and
sharing with the chimp the honour of being our closest non-human
relative. In personality, though, chimps and bonobos are opposite.
Chimpanzees are aggressive and competitive, with males often
attacking females and the young, while bonobos are friendly, caring
and sharing, and use sex rather than fighting to resolve conflicts.
Sadly, they were almost exterminated in the Congo Basin in the
bushmeat trade, until a sanctuary called Lola ya Bonobo, meaning
Paradise of the Bonobos, was established. Curiously, increased
domestication seems to be accompanied by a decrease in brain
size. Dogs have smaller brains than wolves of equivalent body size,
and bonobos have smaller brains than chimps. And we humans
have slightly smaller brains than the now extinct Neanderthals,
our closest non-living relatives. So beware of men with big heads,
and take comfort from Oliver Goldsmith’s poem ‘The Village
Schoolmaster’:

*

WEell, I've never actually met one. It’s the name that I really like.
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And still they gazed, and still the wonder grew,
That one small head could carry all he knew.

The fundamental question that haunts research on the animal
mind is whether there is a discontinuity between ourselves and
other species. Much of religious teaching is built on the premise
that we humans are indeed on a different plane, closer to angels
than apes, even if our sins have caused us to fall a little lower. René
Descartes, too, argued that humans are unique through the posses-
sion of a non-material mind, whereas animals are mere machines.
Opposed tothat, of course, is the Darwinian mantra I quoted in the
previous chapter: “The difference in mind between man and the
higher animals, great as it is, certainly is one of degree and not of
kind.’ My guess is that there is indeed a continuity between our-
selves and other primates, at least in our ability to understand
what’s going on in the minds of others, but with greater com-
plexity in our own species.” Indeed, as I illustrated earlier, we
humans seem able to take that ability to depths of recursion well
beyond that evident in chimpanzee society. This may well have
been driven by increasing loops of deception, the product of the
so-called Machiavellian mind—as Machiavelli himselfputitin The
Prince: ‘Tt is double pleasure to deceive the deceiver’ The spiral of
deception and intrigue has been cynically described by Nicholas

* Inanarticle published in 1997, Thomas Suddendorf and I proposed that theory
of mind drew on the same mechanisms as mental time travel, and argued that
both were unique to humans. My own view now is that there is greater continuity
between species than I thought at the time. For a persisting view that humans are
indeed unique in these respects, see Suddendorf’s excellent new book The Gap:
The Science of What Separates Us from Other Animals (New York: Basic Books,
2013).
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Humphrey as a ‘self-winding watch to increase the general intel-
lectual standing of the species’.

Whether to deceive or inform, we humans seem to delight in
making mental journeys into the minds of others, and indeed
create fictional characters for the purpose. Young children, espe-
cially in the preschool years, often create imaginary companions,
invisible friends with whom they share confidences. Together with
the ability to travel mentally in time, travelling mentally into the
minds of others provides the platform for one characteristic that

does seem to be distinctively and universally human—storytelling.
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b.
STORIES



My voice goes after what my eyes cannot reach,
With the twirl of my tongue I encompass worlds
and volumes of worlds.

—Walt Whitman, from ‘Song of Myself”

We humans may not be entirely unique in taking mental journeys
through time and space, and into the minds of others. Rats may
well have alimited capacity for mental time travel, imagining past
or future activity in a maze, and chimps may have some inkling
of what’s in another’s mind. We may like to think that our own
mind-wanderings are richer, more interesting, more personally
invasive than those of other species, but what does seem to be
special about humans is the capacity to share our mind-wander-
ings. We tell stories, taking others with us on our meanderings.
The literary scholar John Niles suggested that our species should
be renamed Homo narrans—the storytellers.

Although we seem to be the only species that tells stories, our
capacity for narrative probably has evolutionary precedents.
The writer and literary theorist Brian Boyd, among others, suggests
that stories derive from play, an activity that goes far back in evolu-
tion. Playing means doing something for recreation or enjoyment
rather than for a serious purpose, and often entails pretending to
be something that one is not. Many animals play, from frolicking
kittens to perky parrots, from bounding puppies to cheeky monkeys.
Thavereadthat reptiles have their playful moments. Social species
play more than solitary ones do, and species that hunt play more
thanthose that are hunted, perhaps because hunting requires more
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ingenuity than escaping does, and play is a way of trying out new
strategies. It often takes the form of mock chasing or attacking,
and serves to increase survival fitness by providing practice for the
real thing. When the puppy makes a play bite, it is understood by
the biter and the bitten that it is not for real. No blood is spilled, no
flesh removed. Dogs announce the desire to play with a character-
istic ‘play bow’, crouching on the forelimbs while leaving their hind
limbs straight, and wagging their tails. My four-year-old grand-
daughter is more direct—she simply says ‘play with me’.

Play also takes place between species. People and dogs, in par-
ticular, seem to love to play together. The most common game is
‘fetch’, in which we throw sticks, balls or Frisbees for the dog to
fetch, and this is often followed by the dog playfully refusing to let
go after returning the object to the thrower. Jay Mechling quotes
areport of a man playing a game of ‘banana cannon’ with his dog
Shana:

Every morning at breakfast time when John peels his banana,
Shana gets excited. She sits on the floor, approximately five feet
away from John, and waits for John to play ‘banana cannon’. John:
‘I take a piece of banana and shoot it like a cannon out of my mouth.

She’s real good. Gets it from way back.’

It’s not just people and their dogs. The anthropologist Gregory
Bateson tells of a game played by a tame female gibbon and a tame
female puppy. The gibbon would come down from the rafters of
the porch and lightly attack the puppy, who would give chase.
The gibbon would not retreat to the safety of the rafters, but would
run down the corridor and into the bedroom. Since she would be
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cornered there, the game would reverse, and she would now chase
the puppy back to the porch. She would then retreat to the rafters,
and the whole game would start all over again. The sequence would
sometimes be repeated seven or eight times.

But such games are not stories, because they are played in the
present. One additional ingredient, then, is the ‘once upon a time’
element that takes the action away from the here and now and into
the past or future, or into other places, or into the lives of other
people, real or imaginary. A second ingredient is narrative. Stories
have a complex, usually sequential, structure—events unfold
through time, often in elaborate ways. And the third ingredient is
that stories are shared beyond those that feature in them. Personal
mental time travels become shared mental time travels, whether
in the tales told of travels abroad or of imaginary adventures, or
indeed of what one is planning to do on the next trip. Stories are
a mixture of actual experience and made-up fantasy, of work and
play. It is through stories that experiences of individuals become
the experiences of a social group, or even an entire culture.

The emergence of stories from play is evident in the lives of
preschool children, who seem to live in a world of make-believe.
Indeed, before they go to real school, many young children are sent
to playschool, whose very name speaks of the importance of play in
their young lives. They begin to experiment with simple make-be-
lieve stories around age two or three, and tell competent stories by
age five or six. They seem especially to relish stories with elements
of danger, as though playful exposure to fearful events might help
them cope with true danger later in life. The world of the three-
year-old is one in which fact and fantasy are blended, and there is
the fear that the Big Bad Wolf, or some other fearsome creature, is
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really lurking behind a tree—or worse, under the bed. Children’s
nursery rhymes and fairy stories, from ‘Jack and Jill’ to ‘Little Red
Riding Hood’, tell of frightening events and disasters, usually (but
not always) narrowly averted.

Stories probably originated in our hunter-gatherer past, as our
early forebears relayed their foraging experiences. Some sense of
this can be gleaned from present-day hunter-gatherers. Among
the Aché people of eastern Paraguay, each man is said to report to
the others in detail on every game item that he encountered that
day, and the outcome of the encounter. This enables the group
to become familiar with the terrain, likely locations of game,
hunting techniques, successes and failures. Foraging as a way of
life, involving exploration over wide terrain, probably goes back
to the early Pleistocene, beginning some 2.6 million years ago and
extending to around 12,000 years ago. During this era, as foraging
gradually expanded to include active hunting, and as the range and
diversity of terrain increased, the pressure to communicate effec-
tively would also have increased. Children, too, would be captivated
by the tales told by the men, and perhaps repeated by the women,
and so would gain knowledge about food sources and hunting tech-
niques before themselves going on the hunt.

Grandparents can be useful too. In the Jicarilla Apache of
northern New Mexico, as in other present-day hunter-gatherer
societies, it is the elders in the extended family who tell the stories
to the children. This arrangement may well have originated in the
Pleistocene, and might help explain why humans have evolved
to live well beyond child-bearing years to become the bearers of
wisdom and stories for their grandchildren. Michelle Sugiyama
also suggests that the telling of stories helps explain the prolonged
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juvenile phase—kids have a lot to learn before they’re fit for adult
life and the rigours of the hunt, or indeed of child-rearing itself.

Hunting and gathering are risky, and were especially so on the
African savannah during the Pleistocene, when dangerous sabre-
toothed cats roamed the plains. This gave added advantage to
sharing knowledge and expertise, not least so that the wisdom of
those killed in action would not die with them. But stories go well
beyond the communication of knowledge, incorporating the sense
of play and fantasy, the invention of imaginary places and imagi-
nary minds, the creation of cultural beliefs. In many ways, then,
the ability to tell stories enhanced the survival of the group, even if
sometimes at the expense of the individual.

Storytelling also established social hierarchies. In traditional
societies, at least, this seemed to apply particularly to men, in
whom the ability to hold forth in public was the avenue to status
and influence. For New Zealand Maori, writes Anne Salmond,
‘oratory is the prime qualification for entry into the power game’.
Males are the loudmouths, with the deepening of the voice
seemingly designed to command attention: Salmond goes on to
write that a great Maori orator jumps to his feet with a loud call
and immediately dominates the speaking-ground’. The social
anthropologist David Turton similarly wrote of the Mursi in
south-western Ethiopia that ‘the most frequently mentioned
attribute of an influential man is his ability to speak well in public’.
The same may be true even in city life. In the inner-city neigh-
bourhoods of Philadelphia, according to the anthropologist and
folklorist Roger Abrahams, the African-American ‘man of words,
the good talker, has an important place in the social structure of

the group, not only in adolescence but throughout most of his life’.
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As Iwrite, one man has succeeded another as the Prime Minister
of Australia, and three male aspirants are vying to lead the oppo-
sition party in New Zealand to compete with the current Prime
Minister, also a male. Vocal eloquence seems to feature promi-
nently in these bids for power. One hopes, of course, that eloquent
orators also have something to say.

But it’s not all male, since until quite recently the Prime
Ministers of Australia and New Zealand were both female, and
in modern society, at least, women are if anything superior to
men in the use of language. The way in which language is used,
though, may differ. Men seem more inclined to use language as a
form of public display, like peacock feathers, whereas women are
more likely to engage in intimate talk, to gossip, to use language to
seek companionship rather than power. Women’s talk, perhaps, is
more subversive, a way of communicating that carries subtleties
undetected by us blustering males. Or so I have been led to believe.

And so language itself was born

In the early stages, perhaps, stories were told as pantomimes, as
people acted out their experiences. But pantomime is inefficient
and often ambiguous, and needed to be developed into a system of
symbols whose meanings were clear, and understood by members
of the community. Once, in a hotel in Moscow, I tried to ask at the
front desk for a corkscrew, and having no knowledge of Russian
pantomimed the act of opening a bottle, pouring imaginary liquid
into an imaginary glass, lifting it to my lip, and making glugging

noises. This caused consternation behind the desk, until they
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understood what I wanted. Consternation turned to hilarity and
they found me the desired object. It would have been much more
efficientif T had been able simply to ask for a corkscrew.

Inthe early Pleistocene, then, the complex activities undertaken
by our forebears, such as hunting down and killing an animal, may
have initially been acted out bodily, but then ‘conventionalised’
to make the meaning clear. Instead of representing the action in
a holistic, visual fashion, separate actions might be developed to
refer to the animal, a spear, and act of throwing, the location, and
perhaps the time (yesterday, this morning). Each act could be
reduced to a standard form, and need no longer retain the pictorial
element of pantomime. Communities could come to agree on the
meanings of individual acts, and pass them on to the children. This
process canbe seen in gestural form in the development of sign lan-
guages invented by deaf communities.

Once gestures were conventionalised, the element of panto-
mime disappeared, and vocal gestures largely replaced manual
ones. Even so, most of us, and especially Italians, gesture with our
hands as we speak, and this often provides pictorial or spatial cues
to elaborate what we’re trying to say. Sometimes we resort to pure
pantomime. Try asking people to tell you what a spiral is. Words
generally fail them, and they resort to pantomime. Sign languages
do retain an element of pantomime, but skilled signers do not
notice the pantomimic element. Gestures have become symbols,
not moving pictures. Whether gestured or spoken, these conven-
tionalised symbols are called words.

Rules could then be established to convey sequences and rela-
tions between story elements. These rules might dictate the order
in which the words should occur. They too can be arbitrary, but
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once established are necessary to make narrative meaning clear.
So it is that grammar was born. Many simple events involve what
linguists call an actor, an action and a patient; for instance, the
event might have been that a woman (actor) picked (action) an
apple (patient). These constituents are represented in word form as
subject, verb and object, and the order in which they are produced
is entirely a matter of convention. English is an SVO language, but
the majority of languages, like Latin, are SOV, placing the verb last.
All six possible orders are to be found among the world’s 7000 or
solanguages. The rarest are OSV languages, of which only four are
known (in case you are travelling, they are Warao in Venezuela,
Nadéb in Brazil, Wik Ngathana in north-eastern Australia, and
Tobatiin West Papua, New Guinea).

Some languages use other devices to mark the differences
between subject, verb and object, and indeed between the many
other kinds of symbols to specify place, time, quantity, quality,
and other details needed to set a scene or an event in words. Some
such languages are called scrambling languages, because the order
no longer matters. Walpiri, an Australian language, is an example,
and Latin can be scrambled quite a bit without altering meaning
because the complex system of suffixes makes it clear which is the
subject and which the object, as well as specifying tense, number,
and the like. But however it is structured, language is the device
that allows us to tell stories of a complexity limited only by powers
of memory and ability to sustain attention, located at times and
places away from the present, and sometimes venturing into the
minds of others.

If language indeed grew from pantomime, as many have con-
jectured, its earlier origins must have been gestural rather than
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vocal, and in this respect may go a long way back into our primate
heritage. The mechanics of language may derive not from vocal
calls, but from the use of the hands for grasping. The vocal calls of
monkeys and apes are very largely emotional and instinctive, tied
to the immediate situation, and largely useless for storytelling.
The hands, in contrast, are used in a flexible, intentional way, and
seem almost custom-designed for conveying information about
events. Indeed, the notion of grasping still seems embedded, if only
metaphorically, in our very speech. The word grasp is itself often
used to mean ‘understand’, if you grasp my meaning. Comprehend
and apprehend derive from Latin prehendere, ‘to grasp’; intend,
contend and pretend derive from Latin tendere, ‘to reach with the
hand’; we may press a point, and expression and impression also
suggest pressing. We hold conversations, point things out, seize
uponideas, grope for words—ifyou catch my drift. It works visually,
too, as when you see what I mean, as T hope you do.

The invention of speech must have occurred well after the
line leading to humans split from that leading to the great apes.
Attempts to teach apes to talk have failed rather dismally, but
chimpanzees, bonobos and gorillas have become quite profi-
cient at learning simplified forms of sign language. The star is the
bonobo Kanzi, reared by Sue Savage-Rumbaugh; he communi-
cates by pointing to symbols on a specially designed keyboard, and
supplements these gestures with signs that he apparently picked
up by watching the sign language used by Koko, a signing gorilla.
Apes in the wild make wide use of bodily actions to communicate
with one another, often in the context of play. Robin Dunbar has
suggested that the origins of language lie in grooming, a gentle

activity of picking and cleaning the fur of another animal, and one
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that is important in cementing social relationships. A related act
of communication is the ‘directed scratch’, in which a chimpanzee
scratches the part of its body where it wants to be groomed by
another.

Just when hand gestures were replaced by spoken words is a
matter of conjecture. Jean Auel’s novel The Clan of the Cave Bear
is setinthe Ice Age, 27,000 or so years ago, when early humans and
Neanderthals co-existed. A five-year-old girl, Ayla, is orphaned
after an earthquake Kkills the rest of her family, and is eventually
adopted into a Neanderthal community. The Neanderthals in the
story cannot speak, and communicate in sign language. I should
not, of course, take a fictional novel to be acceptable scientific
evidence, tempting as it is to do so, but Auel is nevertheless some-
thing of an expert on early humans and Neanderthals, and the use
of sign language by Neanderthals is a theme in her other novels as
well. Curiously, though, the Neanderthals in The Clan of the Cave
Bear not only could not speak, but they also could not laugh or
cry, and when they saw Ayla weeping they thought she had an eye
disease. Even chimps canlaugh. In Auel’s novels, the Neanderthals
were also able to communicate through telepathy.

The real Neanderthals did interbreed to some degree with
our own species. They died out only some 30,000 years ago, and
I suspect that, like us, they were capable of articulate speech.
The shift from manual to vocal communication probably occurred
gradually during the Pleistocene, and is still not complete. We all
gesture manually as we speak, and the sign languages used by the
deaf and some other communities are as effective and linguis-
tically sophisticated as speech. Why, then, would spoken words
have been introduced, and become so dominant? I think there are
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many answers. Except for our continued disposition to wave our
arms about as we speak, speech frees the hands for other things,
such as using and making tools, carrying things, and tending to
the needs of infants. Speech is itself a form of gesturing, involving
movements of the tongue, lips and vocal cords, but is located tidily
within the mouth. It is an early example of miniaturisation, and
interferes only with intermittent activities like eating and kissing.
We tell our children not to speak with their mouths full, and sym-
pathise with the poet John Donne’s agonised cry from his 1633
poem ‘The Canonization’: ‘For God’s sake hold your tongue, and let
me love.

Speakingis also much less tiring than gesturing manually, since
itinvolves much smaller movements and piggybacks on breathing,
which we have to do anyway in order to survive. Speech works at
night, or when speaker and audience are not in visual contact—a
property exploited by radio and cellphone. I could go on and on.”

But whether speaking or signing, we humans gained a profound
skill unapproached by any other species. Our closest non-human
relatives, the great apes, do not tell stories, even when they gesture.
At most, they make simple requests, or respond to simple instruc-
tions. The capacity to relay narratives to an audience, through the
invention of grammatical language, does seem to be a distinctive
characteristic of humans. Whether the distinctiveness lies in the
internal construction of imagined events, or simply in the telling
ofthem, remains something of amoot point. Either way, one might

* And indeed have done in my 2002 book From Hand to Mouth: The Origins of
Language (Princeton: Princeton University Press), which has since appeared in
paperback (2003) and been translated into Turkish (2003), Italian (2008) and
Japanese (2009).
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well agree with the French psychologist and psychotherapist

Pierre Janet, who wrote: ‘narration created humanity’.

The stories we tell

Through the Pleistocene, then, our forebears evolved the char-
acteristics that we think of as human. It was the Pleistocene that
saw the emergence of the genus Homo, of which Homo sapiens is
the only remaining species. The brain tripled in size, and the fully
upright stance and striding gait enhanced the ability to wander
over wide terrain—no doubt contributing to the wandering of the
mind as well as of the body. Our forebears established what has
been called the ‘cognitive niche’, surviving the dangerous environ-
ment of the African savannah through the sharing of knowledge
and the telling of stories. Stories bind peoples together, and create
culture. Every culture seems to have its tales of heroism and dis-
covery, establishing a sense of common ancestry. In modern times
thisislargely conveyed through the written word, but in preliterate
societies stories were told down the generations through spoken
words or gestures. Many of these are perhaps still locked in lan-
guages inaccessible to outsiders, but those that are known have
many features in common.

‘We have no record of stories that predate the arrival of our own
species some 200,000 years ago, but stories handed down through
the generations of present-day cultures can provide some appreci-
ation of their nature and content. They seem to have as much to do
with establishing myths and creation stories as with the sharing
of practical knowledge. The indigenous Australians have told
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stories that may well go back atleast 50,000 years to their arrival in
Australia, and shortly after the exodus from Africa. They tell of the
Dreamtime, a sacred era when ancestral spirits created the world.
Some of these god-like figures are more powerful than others.
In south-eastern Australia, it was Biame, the All-Father, who
first created the animals and then used them as models to create
humans; in the Northern Territory, it was the sky god Altjira of the
Arrernte people, who created the earth. Dreamtime persists in the
Dreaming, the continuing set of beliefs and traditions. Dreaming
stories were carried by culture heroes, and expressed in songs and
dances across Australia, even through different language groups.
They cover a great many topics, about people, places, laws and
customs. Children exist in the spirit-child before being brought
to life through birth to a mother, and persist eternally after life.
Christian tradition similarly tells stories of creation, all-powerful
gods, and eternal life after death.

New Zealand Maori have a much more recent history in their
adopted country, having arrived in New Zealand only around 750
years ago, but they too have retained intricate stories told by word
of mouth. Maori legend goes back to the demigod Maui, who had
magical powers and lived in a place called Hawaiki. One day, out at
sea, he dropped his magic fishhook over the side of the boat, and felt
apowerful tug ontheline. With the help of his brothers, he pulled up
alarge fish, which they called Te Ika a Maui (Maui’s fish), and which
became the North Island of New Zealand. The South Island of New
Zealand was Maui’s boat, called Te Waka a Maui, and Stewart

* Not Hawaii, as some have guessed. Maori settlers probably sailed from somewhere

in central-east Polynesia.
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Island, the smaller island at the southern end of the country, was
Maui’s anchor, Te Punga a Maui, which held the boat steady while
Maui reeled in the giant fish. Although Maui caused these events,
it was the great Polynesia navigator Kupe who discovered the new
land, Aotearoa—‘Land of the Long White Cloud’, otherwise more
prosaically known as New Zealand. Of course, there is also much
more to Maorilore, which includes accounts of the creation of the
world, stories of battles, songs, poems and prayers—elements again
tobe found in virtually all religions.

One curious exception is the Pirah4, a remote tribe of people on
the Amazon in Brazil. Daniel Everett went there as a missionary
with the intent of studying their language so he could trans-
late the Bible for them. He discovered that their language was
impoverished by western standards, with a small vocabulary and
only indirect ways of referring to the past or future. According
to Everett, they don’t create fiction and have no creation stories
or myths. The Pirahi language, though, is related to another
language called Mura, which evidently does include rich texts
about the past. One possibility, then, is that the Piraha people sep-
arated from the Mura at some stage, and in the processlost a sense
of their historical past, and indeed seem to repress the personal
past as well. Everett spent several years living among them, and
records that they are in no way intellectually impoverished—they
were quite happy to discuss cosmology and notions about the
origins of the universe with him, in spite of having no material of
their own to draw on. Indeed, he seems to have been so impressed
with their way of life that he was converted from Christianity to
become an atheist, and is now a professor of linguistics in the
United States.
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Most societies, though, do have stories and creation myths, and
in preliterate cultures these are typically expressed in verse or
song. Rhyme and metre seem to be strong aids to memory. With
the invention of writing, there is no longer the strong need for such
devices, although children are still taught rhymes to help them
remember lists, such as the alphabet, the elements of the periodic
table, or the colours of the rainbow. Then there is the poem that

givesthe first 21 digits of the mathematical constant pi:

Pie

IwishIcould determine pi
Eureka, cried the great inventor
Christmas pudding, Christmas pie

Isthe problem’s very centre.

You simply count the number of letters in each word, and put the
decimal point after ‘Pie’ (3.14159 26535 89793 23846). However,
a downside of using jingles to remember things may be the
earworms that I mentioned in Chapter 1—the songs and ditties
that take over the mind and won’t go away. If the ‘Pie’ jingle won’t
go away, I suggest dumping it on someone who might actually use
it. It’s probably not a very useful gift, though; if you really want to
memorise pi to lots of decimal places, you're better off using the
method of loci, as illustrated in Chapter 2, or finding it through
Google.

Even after the invention of writing, and later the printing press,
epic tales persisted for a while in the form of long poems, whose
rhyme and metre remained as an aid to memory, helping ensure
faithful transmission from one generation to the next. The earliest
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known storyin literature may be the Epic of Gilgamesh, which goes
back some 4000 years. Gilgamesh, a Sumerian king, befriends
Enkidu, a wild man created by the gods to divert Gilgamesh from
oppressing his people. Gilgamesh and Enkidu journey to Cedar
Mountain to defeat Humbaba, guardian of the mountain. They
then defeat the Bull of Heaven, sent by the goddess Ishtar to exact
revenge on Gilgamesh for spurning her advances. In revenge,
the gods then kill Enkidu. In distress, Gilgamesh goes on a long
journey to seek immortality. He dies, but his fame lives on for his
great accomplishments, and the story itself has provided the basis
for many later works of fiction. Such stories carry a full range of
emotions, and establish heroes and villains that act as models for
the way people behave in society.

Other examples are the Iliad and Odyssey, two famous Greek
poems written by Homer, dating from around the eighth century
BC. More recent examples include Dante’s Inferno and Chaucer’s
Canterbury Tales from the fourteenth century, John Milton’s
Paradise Lost from the seventeenth century, Samuel Taylor
Coleridge’s Rime of the Ancient Mariner from the late eighteenth
century, or Lord Byron’s Don Juan from the nineteenth century.
Epic poems have been well surpassed by stories told in prose or
long-running television soaps, although the form is continued by
the Australian author and poet Clive James in his satirical verse
epic Peregrine Prykke’s Pilgrimage Through the London Literary
World: A Tragedy in Heroic Couplets which was published in 1974.
I'mtold he’s working on another.

Brian Boyd points out that religious ideas themselves owe less to
doctrine than to stories, and religious stories are typically stories
of magical deeds. In the Bible, Psalm 77:14 proclaims: “‘You are
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the God who performs miracles; you display your power among
the peoples.” The four gospels of the New Testament record 37
miracles performed by Jesus, including healing the sick, turning
water into wine, and walking on water, and Jesus himselfwas held
to be the son of God, born of a virgin mother. The Qur’an, the holy
book of Islam, is itself regarded as amiracle, revealed to the prophet
Muhammad from Allah through the archangel Gabriel.

Crime fiction

Once writing was invented, stories became much more varied and
widely dispersed. Even so, they still play a big role in establishing
heroes, and reinforcing moral values. This can be illustrated from
a perhaps unlikely source: crime fiction. Murder and other crimes
have always featured in stories, from the Bible to Shakespeare,
although in modern crime stories they have taken on new conven-
tions, builtlargely on the trappings of industrial society. You might
think the human obsession with murder would only encourage
mayhem rather than peaceful cooperation in society, but crime
stories, like the epics of 0ld, are really morality tales, since the per-
petrator is always caught and duly punished. Crime stories, as we
understand them, are largely a phenomenon of western culture,
and are in many respects peculiarly English, but they express uni-
versal themes.

What perhaps distinguishes modern crime stories from older
tales of murder and brutality is the emergence of the detective as
the hero. Detective stories as a popular genre go back only to the
mid-nineteenth century, with authors such as Edgar Allan Poe and
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Wilkie Collins. The archetypal detective-hero is Arthur Conan
Doyle’s Sherlock Holmes, who was not only amoral guardian in his
pursuit of the dastardly Moriarty, but also a clever geek who used
extraordinary powers of observation and deduction to solve crimes.
He was even amodel for aspiring scientists—catching the criminal
is a bit like catching the Higgs boson (although less expensive).
Of course, Holmes did not really exist outside of Conan Doyle’s
imagination, but he became so popular that he was widely regarded
asareal person, ifnot ademigod. When Conan Doyle killed him off
in “The Final Problem’, published in 1893, public pressure was such
that he brought him back to life in ‘The Adventure of the Empty
House’, setin 1894 but not published until 1903.

Sherlock Holmes established a tradition of fictional detectives
with different, often exotic, identities, luring us into their minds,
and in so doing expanding the way we see ourselves. John Buchan’s
Richard Hannay, hero of The Thirty-Nine Steps and other spy
stories, is perhaps the archetype of the values of the English public
school, stiff upper-lipped and fearless—or at least conditioned not
to show fear. In a similar tradition are Bulldog Drummond from
the novels of H. C. McNeile (who wrote under the pen name of
‘Sapper’) and Ian Fleming’s James Bond, who continues to create
mayhem in popular movies. But perhaps the reading public grew
weary of jingoistic heroes, and fictional detectives have generally
taken on more gentle and often eccentric personae. Dorothy Sayers’
novels featured Lord Peter Death Bredon Wimsey as the archetypal
English aristocrat with too many names. Agatha Christie created
the fastidious Belgian Hercule Poirot, and when she tired of him
introduced the elderly spinster Miss Jane Marple, who seemed
able to combine knitting with crucial observation of giveaway
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clues. G. K. Chesterton’s sleuthing priest Father Brown seems to be
enjoying arevival on our television screens. More recent examples
are Henning Mankell’s morose Kurt Wallander, Ian Rankin’s dis-
solute John Rebus, and Sara Paretsky’s tough-minded female
V. I. Warshawski.” Real-life detectives, it has to be said, are a much
more prosaic lot, at least if we can judge from their occasional
appearances on television, or before real-world suspects gathered
inthelivingroom. (Does this actually happen?)

Entering the mind of a fictional detective may also allow us
into places or elements of society from which we may normally be
barred. Inarecent interview, the Scottish crime writer Ian Rankin
had this to say:

A detective is the perfect character, the perfect means, of looking

at society as awhole. I can’t think of any other character you could
use that allows you access to any area of society. ... [The detective
allows] access to the banks, the politicians, the CEOs, the people who
run business, but also the dispossessed, the disenfranchised, the

unemployed, the drug addicts, the prostitutes.t

Crimefiction, then, is truly an exercise in guided mind-wandering,
escorting us into different places, different times, different minds.

Another feature of crime stories is that they alert us to dan-
gerous events that might happen (but we hope they won’t), and so
provide scenarios that might follow if they do, and make us better
prepared to deal with them. Then there’s the dark side. By exposing

* Herinitials stand for the more lady-like ‘Victoria Iphigenia’.

+  From an interview with the New Zealand Listener of 3 November 2012.
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the mistakes that lead to the criminal being caught, crime stories
may help the readers themselves get away with murder. But it can
go the other way, with fact pre-empting fiction. The 1994 movie
Heavenly Creatures, directed by Peter Jackson, is based on the true
story of two New Zealand schoolgirls who murdered the mother of
one of them. They were, of course, caught and imprisoned, and one
is now an internationally known author of crime fiction, writing

under the name of Anne Perry.”

Beyond murder

Of course, not all fiction is murderous. Many novels depict everyday
life, but with an imaginative overlay that enhances understanding
or emotional involvement. They create characters that our own
minds can wander into, leading us into vicarious adventures and
crises. Plays and novels also serve as social commentary. The novels
of Charles Dickens not only provide a vivid portrayal of nineteenth-
century London, but were also crafted to highlight the conditions of
the poor, and bring about social reform. Dickens pioneered the seri-
alisation of novels, so that readers would eagerly await each next
instalment—a technique that persisted in serialised radio produc-
tions and more recently in television series. He also perfected the
art of literary caricature, creating such memorable but exaggerated
characters as Fagin, Uriah Heep and Mr Pickwick.

Just like the gods of ancient stories, the characters of modern
fiction often extend beyond caricature to characters that transcend

* She has herself acknowledged her past, in public interviews.
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normal human capabilities. Children’s stories, in particular, are
alive with talking animals, fairies, magicians and other supernat-
ural beings, well illustrated by the extraordinary success of the
Harry Potter series. Is the supernatural adaptive? Perhaps the
overstretching of the imagination allows us to better understand
what might be possible, although itis perhaps more often a product
of wish-fulfilment. If we could fly, become immensely strong,
control events with our thoughts—we could overcome many of our
problems in coping with the world. James Bond and Superman
belongto along tradition of heroes with superhuman qualities.
Fiction, like other forms of play, is sometimes dismissed as
mere fantasy, an escape from the realities of life. We should dis-
courage our kids from reading comics or watching TV cartoons,
some say, and have them help with the dishes or tidy their rooms
for once. Studies show, though, that fiction increases empathy
and improves mind-reading, making us better able to understand
others. Brain-imaging has shown overlap between areas of the
brain activated by reading narrative stories and those involved
in theory of mind. One study measured the amount of fiction and
non-fiction that people read, and found that empathy was corre-
lated positively with the amount of fiction read, but negatively
with the amount of non-fiction. Another recent study carried the
headline ‘Reading Literary Fiction Improves Theory of Mind’.
Better a bookworm than a technology nerd if you want to get on
in the social world—but then again, as I noted in the previous
chapter, we also need people who can fix our washing machines
and set up our computers. Donald Hebb, the esteemed Canadian
psychologist and neuroscientist, and one of my mentors, used to
tell us as graduate students that we could learn more practical
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psychology by reading novels than from poring over the journals
of experimental psychology. More fun, too.

Of course, language is not just used for sharing stories. We also
use it to share knowledge, although I've found that the occasional
story thrown into a lecture tends to keep the students awake.
And knowledge itself is often story-like. Modern physics, for
example, is full of eccentric and all-powerful entities, like mesons
and baryons and quarks—and of course the God particle itself,
the Higgs boson. These are modern equivalents, perhaps, of the
demons and gods of ancient mythology.

Ifthere’s anything that defines our species as unique, then, it is
the telling of stories, and the invention of language as the means of
doing so. AsI suggested in the previous chapter, other animals, even
rats, may well undertake limited mental travels through limited
domains, but stories allow us to expand our mental lives to unlim-
ited horizons. Through the power of stories, we learned the means
of constructing vast cities and machines, assemblages as multi-sto-
ried as they are multi-storeyed. Language itself expanded from the
telling of tales to the invention of mathematics, the vast power of
computing, the symbolic resources of the internet, the ubiquitous
cellphone. Stories combine narrative and play, allowing us to con-
struct edifices, both real and imaginary. Our mental travels took us
to the moon or to a landing on Mars long before we could accom-
plish these journeys by physical means.

But the creative component comes not just from our memories
and our playfulness. It also has sources that are detached from our
conscious control. These sources are the topics of the next two

chapters.
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‘We are such stuff
Asdreams are made on, and our little life
Isrounded with a sleep.

—William Shakespeare, from The Tempest

The dreams that we have when we’re asleep are especially ubig-
uitous wanderings of the mind. Just as Mitty-like daydreaming
does, night-time dreams activate the default-mode network—that
widespread mesh of connectionsinthe brain, described in Chapter
1, which lights up when our attention is not focused. Dreams,
moreover, are stories, with a narrative structure that unfolds
sequentially through time. We live them as though they are real and
actually happening, butin this respect they are not like our waking
wanderings. Even Walter Mitty would have known, had he himself
beenreal, that he was not actuallyin a huge, hurtling eight-engined
Navy hydroplane, but was driving along ahighway beside his rather
agitated wife. He was daydreaming, but this is not the same as the
dreams that visit us with unfailing regularity when we’re asleep.
Although the great majority of dreams are experienced as though
real, we occasionally have what are called ‘lucid dreams’, in which
we are aware that we are dreaming. If the dream is unpleasant or
frightening, we can then perhaps escape by somehow forcing our-
selves to wake up. One technique that seems to work for me is to
force my eyes open—a strangely paradoxical strategy since I dream
as though my eyes were open anyway. In one recent attempt to do
this, though, I somehow propelled myself not into wakefulness, but
into another dream that I was awake. Or perhaps I dreamed this
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whole story. In the words of the American singer Beyoncé, it could
even be that ‘life is but a dream’.” How would we know?

While we sleep, we fluctuate between periods of rapid eye
movement (REM) and non-rapid eye movement (NREM). Dreams
are most vivid and sustained during REM sleep, which occurs
about every 90 minutes, so we have three to four REM episodes per
night. When people are wakened during REM sleep they report that
they were dreaming about 80 per cent of the time, but wakening
during NREM sleep produces dream reports less than 10 per cent
ofthe time. Curiously, though, people do report that thoughts were
going through their minds prior to being awakened from NREM
sleep—estimates here range from 23 per cent to nearly 80 per cent.
This suggests that thoughts during NREM sleep often have a con-
templative rather than a dream-like quality. In the stage of NREM
sleep at sleep onset, though, people report brief but vivid halluci-
natory experiences, known as ‘hypnagogic hallucinations’, around
80 or 90 per cent of the time. These are unlike dreams during REM
sleep in that they are brief and often static, and do not include the
actual dreamer. In REM dreams we are normally and sometimes
painfully present as participants.

Parts of the cortex of the brain normally activated by vision
itself are also activated by these hypnagogic experiences. A team
of Japanese researchersidentified patterns of activity in the visual
areas of the brain elicited by objects and scenes in the visual world,
and then recorded activity in these areas in three volunteers while

they were in the onset phase of sleep. The sleepers were then woken

* Older readers may recognise the line from the song ‘Row, Row, Row Your Boat’,

first published in 1852. But is anyone that old?
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up, and asked to describe any visual experiences they were having
prior to being awoken. The researchers were able to predict the
visual content from the patterns of activity with some 60 per cent
accuracy—not perfect, but much higher than expected by chance.
With improved imaging technology, we may one day be able to tell
exactly what people are dreaming about without having to ask
them. That could be the ultimate invasion of privacy.

Dreams very seldom replay past episodes, but are typically
made up of fragments of memory, sometimes combined in bizarre
ways. Dreamers readily accept impossible events, such as flying,
or the face of one person appearing on the body of another. Scenes
can switch without cause or reason—one moment I am back in
my school dormitory, then suddenly trying to negotiate a dan-
gerous path on a cliff face. Both are based on past events, somehow
seamlessly blended in the dream. Although dreams are built from
memories, memory for dreams themselves is poor. In fact, vir-
tually all dreams are forgotten, unless we wake up while having
them—and even then it’s probably the rehearsal of the dream
rather than the dream itself that is later remembered. Just why
they are forgotten is something of a mystery, since dreaming acti-
vates the hippocampus, which is the hub of the memory system.
One suggestion is that the prefrontal lobe of the brain, which plays
an executive role in memory formation, is deactivated during
dreaming. Another is that the brain is in a different chemical
state due to deactivation of monoaminergic systems, preventing
memory formation. Or perhaps the hippocampus is active pre-
cisely because it is involved in consolidation, organising the
formation of past memories, but not establishing a memory for
the dream itself.
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Whatever the case, the lack of memory for dreams themselves
mustbe adaptive, because it would not serve us well to confuse our
dreams with what has actually happened—although occasionally
we do this anyway. Although mostly forgotten, dreams sometimes
create an elusive sense of mystical or cosmic presence that can
persist, as captured by the Victorian poet Alfred, Lord Tennyson in
his poem ‘The Two Voices’:

‘Moreover, something is or seems,
That touches me with mystic gleams,

Like glimpses of forgotten dreams—

‘Of something felt, like something here;
Of something done, I know not where;

Such as nolanguage may declare.

The cycles of REM sleep are orchestrated by a structure deep in
the brainstem called the ‘pons’ (Latin for ‘bridge’). REM dreams are
dominated by vision, even though the eyes are closed and vision is
normally precluded anyway by darkness. Roughly half also include
an auditory component, around 30 per cent feature sensations of
movement or touch, and hardly any involve taste or smell. We can
dream of walking or running, and even people who have suffered
paralysis of the lower half of the body dream of moving freely.
Our actual movements, though, are inhibited during sleep. This
too was probably adaptive, especially during earlier times, because
the body is especially vulnerable to attack while we sleep, and
movement might alert night-time predators. The inhibition of

movement also prevents us from acting out our dreams in the real
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world, with potentially disastrous consequences, and it sometimes
affects the dream world as well. The sleep researcher Allan Hobson
refers to ‘the annoying flaccidity of our legs as we try to run faster
and faster to elude the imaginary dream assailant’.

REM sleep emerges in the foetus, and peaks in the third tri-
mester, when it’s there all the time. But the foetus probably doesn’t
dream in any meaningful sense of the word. A little later, but still
before birth, NREM sleep and wakefulness join the cycle, and after
birth the newborn spends roughly equal time awake, in REM sleep,
and in NREM sleep. REM sleep gradually drops away, but settles
to about 1.5 hours per night throughout most of our lives—roughly
the time you might otherwise spend watching amovie or a TV soap.
Dreaming itself, though, may be slow to develop. Preschoolers do
dream, but reports suggest that their dreams are simple and static,
without emotion and with no involvement of the dreamer. Night
terrors experienced by some children are probably not the result
ofbad dreams, but seem to be induced by the disorientation caused
by not being properly awake. David Foulkes found that children
under the age of seven report dreams when awakened from REM
sleep only 20 per cent of the time, compared with 80 to 90 per cent
in adults. Dreams might roughly parallel the development of mental
time travel itself. As explained earlier, it’s not until the age of about
four that the child can mentally escape the present and envisage
coherent scenariosin which they are somewhere else at some other
time. At around the age of seven, dreams develop a narrative quality,
and incorporate characters that move around, including the child
asthe dreaming self.

This slow development of dreaming raises the question of
whether non-human animals dream. Many of them do have REM
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sleep, though. In birds, it seems that only hatchlings go into REM
sleep. NREM sleep emerged only in land animals, going back at
least to the origin of mammals nearly 200 million years ago, with
REM sleep kicking in at around the time marsupials split off some
150 million years ago. But REM sleep really took hold with the
emergence of placental mammals from around 50 million years
ago. Kangaroos are engaged in REM sleep for only about a tenth
of the time that we are. And dog owners claim that their pet dogs
dream because of the faint twitching and small noises they some-
times make while asleep by the fire, but we can only guess what they
might be dreaming about. It is unlikely, though, that their dreams
have the narrative quality of human dreams—although we saw in
Chapter 4 thatrats seem to dream of perambulating through mazes.
More of that later.

REM sleep is not just a dream machine, but seems to be criti-
cally important in regulating temperature. Birds and mammals are
warm-blooded creatures, and their body temperatures are inter-
nally controlled. The system of temperature control, though, seems
to depend uniquely on adequate REM sleep. Rats totally deprived
of sleep, or even just of REM sleep, all died through a failure of
metabolism and thermoregulation. This could mean that REM
dreams are simply an epiphenomenon, a secondary consequence
of REM sleep, and of no importance in themselves. They are visited
upon us for free, as it were, as a car dealer might throw in a sound
system when selling you a new car. Even so, people have always
sought meaning in the semi-random hustle of images and feelings
that occupy our dreams, although this may be no more valid than
finding significance in the pattern of tealeaves or the alignments of

the planets.
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The ancient scholarsbelieved dreams were inspired by gods and
demons. They also believed they foretold of the future, an idea that
persists, and indeed seems almostirresistible. Abraham Lincoln is
said to have dreamed about an assassination two weeks before he
was shot dead, and Mark Twain told of a dream in which he saw his
brother’s corpse lying in a coffin a few weeks before he was killed in
an explosion. People often claim to have had premonitions of major
tragedies. In 1966, in the small Welsh village of Aberfan, heavy rains
caused a landslide which smashed into the village school, killing
139 children and five teachers. John Barker, a British psychiatrist
interested in the paranormal, arranged for a newspaper to ask
whether any of its readers had had a premonition of the disaster,
and received 60 letters from across England and Wales. Over half
ofthem claimed to have had the premonition in a dream.

It is unlikely that these premonitions are evidence of the para-
normal. They may be based simply on knowing that the weather
was bad, and the memory for dreams can be later embellished to
fit events after they occur. As we have seen, memory for dreams
is in any case poor and fragmentary, and as much the stuff of fab-
rication as of true recollection. As I explained in Chapter 2, even
the memory of everyday events is more like a story than a tape
recording, or avideo. Some people, Eeyore-like, seem to expect dis-
asters to happen any moment, and no doubt dream about them too.
Sooner or later their dreams are likely to be fulfilled.

Bob Dylan, at least, in his song ‘I Feel a Change Comin’ On’, is
skeptical. He reckons dreams never work for him even when they
aretrue. You've got better things to do than dream.
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Enter Sigmund Freud

Sigmund Freud, father of psychoanalysis, regarded dreams as the
product not of gods or demons, but of the unconscious underworld
ofthe mind. The unconscious harbours the disturbing thoughts, say
of sex, fear, aggression, or even murder, that arise from our animal
instincts, and which society demands that we suppress. The object
of psychoanalysis is to reveal the hidden thoughts of the uncon-
scious so that patients can face the true origins of their neuroses.
Dreams, wrote Freud, are ‘the royal road to the unconscious’; they
provide a glimpse of thoughts that are normally censored. Even
so, those thoughts are still disguised in symbols, which need to
be interpreted to reveal what they hide. In Freud’s world, at least,
thoughts of forbidden sex seemed to predominate. Weapons or
tools may be symbols of the male organ. Going up and down ladders
or stairs is symbolic of the sexual act. Complicated machines are
‘very probably’ the male genitals, as are landscapes, ‘especially
those that contain bridges or wooded mountains’. ‘Tables, whether
bare or covered, are women.’

The problem, as many have pointed out, is that one can inter-
pret almost anything in sexual terms, and form conclusions that
are based more on whim than on the true nature of things. I have
tried in vain to think of any object or activity that could not be
interpreted sexually. (Suggestions welcome.) Freud’s view that
suppressed sexual misadventure underlies neuroses was also a
forerunner of the therapies that surfaced in the 1980s and 1990s,
and mentioned in Chapter 2. It again exposes the logical error of
affirming the consequent. An unfortunate experience with women,
for instance, may possibly result in dreams about a table, but one
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may well dream about a table as aresult of an experience with, well,
a table. I have it on reasonable authority that people sometimes
dream about sex itself, without symbolic cover.

That said, Freud’s Interpretation of Dreams, published in 1900,
is an insightful and scholarly account of theories about dreams.
And he was himself not entirely confident of his interpretations; in
aletter tohis friend Wilhelm Fliess in 1906 he wrote:

Do you suppose that some day a marble tablet will be placed on the
house, inscribed with these words: ‘In this house on July 24th, 1895,
the secret of dreams was revealed to Dr. Sigm. Freud’? At the moment

Iseelittle prospect of it.

Freud also mentions what he calls ‘typical dreams’, which are
dreams that recur and seem to be universal. They include dreams
offalling from a great height, flying, or being naked. Freud suggests
that dreams of falling or flying hark back to childhood, when one
is carried and maybe playfully thrown in the air by a parent, or
ridden on a playground swing or see-saw. That seems innocent
enough. Dreams of nakedness, he says, express a normally sup-
pressed tendency to exhibitionism, but are accompanied by a sense
of shame, heightened by the inability to hide one’s nakedness ‘by
means of locomotion’. Does this sound familiar? He goes on to say:
‘I believe that the great majority of my readers will at some time
have found themselves in this situationin adream.

But perhaps dreams of nakedness derive from being naked as
an infant, or reflect the fear of being caught with one’s pants down.
Another typical dream, also mentioned by Freud, is that of failing

an exam, or being required to repeat a course. Freud suggests that
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this relates to anxiety over early misdeeds, but later expressed in
terms of more contemporary fears. Even so, I still occasionally
dream of failing an exam, or more commonly of not having done
any exam preparation, but I haven’t had to take an exam for some
50 years. Nevertheless, our early anxieties do seem to persist in
dreams. I still dream with trepidation of being back in boarding
school, but that’s not a fear that haunts me now in my day-to-day
existence (and it wasn’treally thatbad). I also dream of beinglostin
astrange city, which I suppose could happen one of these days—but
I don’tlose any sleep over it. Whatever the origins of these typical
dreams, though, their universality does suggest they are not merely
random, kaleidoscopic jumbles.

The Freudian idea that dreams are symbolic disguises of
shameful or forbidden thoughts has largely lost favour. He was
probably right, though, in recognising the unconscious mind,
which seems to play a role when consciousness is focused else-
where. We all know of the ‘Aha!’ experience that pops into our heads
well after a conscious attempt to solve a difficult crossword clue or
remember someone’s name. The mathematician Henri Poincaré
once described how he came upon one of his insights while on a
geological excursion:

The incidents of the journey made me forget my mathematical work.
Having reached Coutances, we entered an omnibus to go some place
or other. At the moment when I put my foot on the step, the idea came
to me, without anything in my former thoughts seeming to have
paved the way for it, that the transformations I had used to define

the Fuchsian functions were identical with those of non-Euclidian

geometry!
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Dreams as simulated threats

Tysger! Tyger! Burning bright

In the forests of the night,

What immortal hand or eye

Could frame thy fearful symmetry?
—William Blake, from Songs of Experience

The Finnish psychologist Antti Revonsuo suggests that dreams
are simulations of threatening events, providing the opportunity to
develop ways of recognising and coping with real-life dangers. Such
dreams emerged during the Pleistocene as an adaptive response
to an environment fraught with danger. Blake’s “Tyger’, then, is a
threat from prehistoric life, perhaps not so much from the forests
of the night as from the open expanse of the African savannah.
The ‘typical dreams’ referred to above are indeed often threatening,
sometimes nightmarish. Dreams do seem to have something of a
primeval character—we don’t seem to dream of reading, writing,
using a computer, even driving a car. Revonsuo suggests that the
dream system harks back to times nolonger relevant in the modern
world, but is nonetheless ingrained in emotional memory. Dreams
seem to have much in common with children’s stories, which
are alive with animals, forests and dangerous things. I am led to
wonder, in fact, whether we have recreated a primeval world for
our children, providing them with the stuff of bad dreams for the
rest of their lives.

Revonsuo’s theory has prompted analyses of a large number of
dreams, collected in several different countries. Some two-thirds
to three-quarters of dreams include threatening events, which is
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much higher than the proportion of threats contained in parallel
logs of events during waking hours. The threats experienced in
dreams are also much more severe. Nevertheless, people actually
exposed to threats or real-life traumas have more dream threats
than those who lead more tranquil lives. One study comparing
dreams across different countries showed the proportion of dream
threats to be lowest in Finnish children, at just under 40 per cent.
According to the authors of this study, these children had lived all
their lives in the most peaceful and stable environment of all the
studied children—and perhaps weren’t told scary stories. Among
traumatised Kurdish children, in contrast, the proportion was 80
per cent.

The most common forms of dream threats, at around 40 per
cent, had to do with aggression, while the rest were made up
largely of failures, and of accidents and misfortunes. Echoing my
own dreaming of the fear of exams, the threats encountered in
dreams derived more from old memories than from recent events.
It appears that the emotional significance of the threat was more
potent than its recency. Most dream threats were directed at the
dreamer, butin about 30 per cent of cases the threat was directed at
significant others, such as close kin, friends and allies.

The idea that threatening dreams hark back to the Pleistocene
does carry some plausibility. In the words of Thomas Hobbes’
Leviathan (1651), early life was ‘nasty, brutish, and short’, and
evidence from fossil remains from the Pleistocene indeed reveals
a dearth of individuals over the age of 40, in Neanderthals as well
as in early humans. For our hunter-gatherer forebears, threats to
life must have included dangerous predators and perilous means of
getting food. It may well have been adaptive to dream of simulated
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attacks, and so develop coping strategies. This is not to say that
memories of tigers and other predators are encoded in the genome
itself, although the sense of danger in unfamiliar places or at the
sight of unfamiliar creatures may well have become ingrained
in our biological make-up from more threatening times. In chil-
dren’s stories and cartoons, we seem to do our best to revive the
Pleistocene. But not all threats are present in dreams. Another
potentthreat to life in the Pleistocene was disease, but dream life is
not well equipped to find cures for illness or infection. We seldom
dream of being ill, and even if we did, there isn’t much the dream
could do about it. Dreaming seems calibrated to expose threats in
which the dream itself can lead to potential solutions.

Like Freudian theory, the threat theory seems to suggest that
REM dreams, atleast, are peculiar to humans or to our Pleistocene
forebears, although perhaps tigers had gleeful dreams of threat-
ening rather than being threatened—I should add that the tables
have been turned, and the tiger is now the threatened species.
The threat theory may be more general, though. REM dreams
are driven by processes in the brainstem, which probably well up
through the emotional centres before influencing higher areas
that carry memories. Our human emotions may have character-
istics born of the dangerous environment of the Pleistocene, but
emotions themselves have much more ancient origins. Walter
Ratty, too, may dream of dangerous cats.

In his 1872 book The Expression of the Emotions in Man and
Animals, Charles Darwin suggests that there is only one emotional
expression that seems to be unique to humans. ‘Of all expres-
sions, he writes, ‘blushing seems to be the most strictly human’.
Now that’s something I'd never have dreamed of.
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The return of Walter Ratty

Thethreattheoryisbasedlargely on dreams occurring during REM
sleep, which are the most vivid and memorable, and also the most
frequent. Dreams during NREM sleep, and especially early-night
NREM sleep, seem to tell a different story, in which dreams rep-
resent recent experiences rather than old emotional fears. In this
respect, NREM dreams seem more in line with hippocampal
recordings, whether from rats or humans. In Chapter 4, I described
how ‘ripples’ of neural activity in the rat hippocampus correspond
totrajectoriesin afamiliar terrain, such as amaze. The trajectories
may correspond not only to paths actually taken, but also to new
paths, perhapsin anticipation of further exploration. These ripples
occur both while the animal is awake as well as when it is asleep.
It is during early NREM sleep that reactivation of trajectories is
strongest.

Erin Wamsley and Robert Stickgold have studied dreaming
in humans during NREM sleep, and around half of these dreams
include atleast one reference to arecent experience during waking
hours. In only 2 per cent of cases, though, did the dream replay the
experience as it actually happened. Here’s an example of how a
dream canreflect aspects of the experience without actually dupli-

catingit:

Waking memory source: When I left Starbucks [at the end of my
shift], we had so many leftover pastries and muffins to throw away
or take home. I couldn’t decide which muffins to take and which to

toss...
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Corresponding dream report: My dad and I leave to go shopping.
We go from room to room, store to store. One of the stores is filled
with muffins, muffins, muffins from floor to ceiling, all different kinds,

Ican’t decide which oneIwant...

REM dreams can be quite prolonged, and probably occur inreal
time, unfolding as they would if they were happening in the actual
world, whereas NREM dreams flit by in a fraction of a second, at
least as judged from the ripples in the rat hippocampus. It is well
established that NREM sleep is important for the consolidation
of learning. In one study, people were trained to navigate a virtual
maze, and did much better following an afternoon nap in which
they dreamed about the maze than if they dreamed of something
else. Their after-nap performance was unaffected by waking
thoughts about the maze. Best get a good night’s sleep after studying
for that exam.

In this study, too, the dreams were not exact replays. Two par-
ticipants reported hearing the music associated with the maze
task, but did not dream of the maze itself; three others described
other maze-like environments. Part of the consolidation process,
then, seems to go beyond an exact experience so that people—
and rats—gain a wider understanding of what they have learned,
and perhaps greater adaptability to the future. I suggested in
Chapter 4, though, that these dreams, and their daytime equiv-
alents, are also the basis of mental time travel, with an eye to the
future rather than the past.

Our brains, then, are far from dormant during the night. With
the absence of sensory stimulation and paralysis of movement,
and under the cover of darkness, they seem to take the opportunity
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to service the mind as well as the body, just as your car needs to be
serviced from time to time to check the wearable parts and tune
its performance. Mental servicing includes emotional regulation
during REM sleep, and the consolidation and expansion of our
memories during NREM sleep. The two are also distinguished in
terms of the chemistry of the brain. One such difference has to do
with acetylcholine, which is a neurotransmitter—that is, it influ-
ences the efficiency with which neurons in the brain connect
with one another. Acetylcholine is at a minimum during NREM
sleep, and is also reduced in ‘quiet wakefulness’, when people, and
perhaps rats, are apt to daydream. Lowering of acetylcholine is
thought to promote consolidation of memories by supporting the
flow of information from the hippocampus to other parts of the
brain, where the details of memory are stored. In REM sleep, in
contrast, the levels of acetylcholine are higher than they are when
we're awake, which is perhaps another reason why we find it virtu-
allyimpossible to remember REM dreams.

Much of the theory of dreams seems to focus on the negative—
the threats, the traumas, the failed exam, the harping on past
misfortunes and embarrassments. We should remember, though,
that many of our dreams are positive, and fun to be part of. Dr Seuss,
whose children’s stories are themselves a bit dream-like, was
quoted as saying: “‘You know you're in love when you can’t fall asleep
because reality is finally better than your dreams.’ This morning,
my four-year-old granddaughter tells me she dreamt of Pooh and
Tigger. But she enjoyed telling it—the Tigger of A. A. Milne’s House
at Pooh Corner doesn’t have the fearful symmetry of William
Blake’s Tyger. And as bears go, Pooh is as lovable and cuddly as
anyone’s teddy bear.
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Dreams may seem a wasted form of mind-wandering, since we
forget nearly all of them. Rather than providing conscious nutrients
for our waking lives, they may serve rather to activate the uncon-
scious, to create the internal terrains for later mental meanderings.
Occasionally, we do remember our dreams, and sometimes these
form the basis for creative ideas, as I shall illustrate in the final
chapter. First, though, I consider another form of mind-wandering
that, although largely beyond our control, can remain in memory
and affect our conscious lives.
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8.
HALLUCI-
NATIONS



A hallucination is afact, not an error. What is erroneousis a
judgement based upon it.

—Bertrand Russell, from Theory of Knowledge

The word ‘hallucination’ was first used in the early sixteenth
century simply to mean ‘a wandering mind, and what we
now understand as hallucinations were called ‘apparitions’.
In Shakespeare’s Macbeth, for example, the three witches summon
up three apparitions, so named, to warn Macbeth that Macduff is
comingbackto Scotland to ruin him. The third apparition is a child

holding a tree and wearing a crown, and declares:

Macbeth shall never vanquish’d be until
Great Birnam wood to high Dunsinane hill

Shall come against him.

Apparitions, like dreams, were thought to tell of the future, and
later in the play Birnam wood was indeed seen as though moving to
Dunsinane hill, contributing to Macbeth’s downfall.

The term ‘hallucination’ was introduced with the meaning we
use today in the 1830s by the French psychiatrist Jean-Etienne
Esquirol, and from that point linked with psychiatric disorder,
at least until recently. Hallucinations are still examples of mind-
wandering, though, since they are produced in the mind, and
are imposed as ‘extras’ on present reality. They are most simply
defined as perceptions of things that are not there, most commonly

as visions or voices, but occasionally through other senses, such
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as smell or touch. Macbeth’s third apparition was both seen and
heard, unlike children of the Victorian era who were supposed to
be seen but not heard.

Hallucinations are perceived as though they are real, but differ
from perceptions of reality in that they are not perceived by
anyone else. They are not like normal memories of past events or
your everyday mind-wanderings since they take place in the here
and now. Where our normal mental time travels tend to be indis-
tinct and contained within the mind, hallucinations are projected
onto external space, with the vividness of reality. Sometimes,
hallucinations do interact with real-world perception, superim-
posing unreal events onto an otherwise normal world. In his 2012
book Hallucinations, Oliver Sacks gives the example of looking
at someone in front of you and seeing not just one person, but five
identical people in arow.

Hallucinations can seem so realistic that they are often incor-
porated into normal routine. Sacks tells of a hallucination he
experienced while under the influence of hallucinatory drugs.
He heard his friends Jim and Kathy knock on his door, and called
out to welcome them into the living room, and chatted with them
while he cooked them ham and eggs. When the meal was ready he
put it on a tray and walked into the living room. There was no one
there. The conversation had seemed entirely normal, with Jim
and Kathy speaking in their normal voices, but the episode was a
hallucination.

Although the great majority of hallucinations are seen or heard,
they sometimes inhabit other senses. William James writes of a
close friend who had a vivid experience of being touched on the
arm so realistically that he searched the room for an intruder.
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More elusive is what James described as a ‘sense of a presence’,
the feeling that there is another person in the room. Although not
impinging on the actual senses, the ghostly intruder may be felt to
be facing in a particular direction, and even located in a particular
spot. Hallucinations of this kind may well be interpreted as the
presence of God.

Hallucinations have often been taken to indicate mental dis-
order, with auditory hallucinations at one time suggesting referral
to the psychiatrist and visual hallucinations to the neurologist.
In 1973, eight people without psychiatric symptoms conducted an
interesting experiment. They presented themselves at various hos-
pitalsinthe United States, and complained, falsely, that they ‘heard
voices’. Although they acted normally in other respects, they were
diagnosed with mental illness, seven with schizophrenia and one
with manic-depressive psychosis, and were admitted to psychi-
atric wards. Needless to say, they were eventually released to tell
the tale. This is another example of the logical error of affirming
the consequent. People with psychiatric disorders may indeed be
prone to hallucinations, but hearing voices that are not there need
notimply psychosis. Indeed, the majority of people who hear voices
are not psychotic. Some people go out of their way to experience
hallucinations, perhaps simply for pleasure, or in the belief that
they enhance creativity. The Bohemian writer René Karl Wilhelm
Johann Josef Maria Rilke (better known as Rainer Maria Rilke)
waited years for the Voice to speak so he could transcribe what
it said, a delay perhaps caused by the Voice struggling to address
Rilke’s surfeit of names.

Until Esquirol’s pronouncements in the eighteenth century,
hearing voices was regarded as quite normal, and attributed to
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gods or demons. Even in more recent times, voices are sometimes
heard as messages or commands from God, occasionally leading
to religious conversion. One case, quoted by William James in his
Varieties of Religious Experience, was George Fox, founder of the
Quaker religion. He happened to be walking with friends near the
cathedral city of Lichfield in England, when he was called:

Immediately the word of the Lord came to me, that I must go thither.
Being come to the house we were going to, I wished the friends to

walk into the house, saying nothing to them of whither I was to go.

As soon as they were gone I stept away, and went by my eye over hedge
and ditch till I came within a mile of Lichfield where, in a great field,
shepherds were keeping their sheep. Then was I commanded by the
Lord to pull off my shoes. I stood still, for it was winter: but the word of

the Lord waslike a fire in me.

Such voices, it has been suggested, may be a lingering relic of an
ancient era when people paid much more attention to the voices of
the gods than most ofus do today.

Bicameral minds

Julian Jaynes, in his best-selling book The Origin of Consciousness
in the Breakdown of the Bicameral Mind, published in 1976 but
still in print, argued that up until around 1000 BC, or earlier,
people were effectively controlled by hallucinations, interpreted
as the gods issuing commands. Jaynes finds evidence for this in
the ancient Greek epic the Iliad, set during the Trojan War in the
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twelfth century BC. It was maintained in oral traditions until even-
tually written down, supposedly by Homer, around 850 BC. People
are described in the Iliad as though having no sense of conscious
self; there is no first-person narrative. As Jaynes puts it: ‘the gods
take the place of consciousness’. He goes on to write of the ‘bicam-
eral mind’, divided between gods who give instructions and the
person who hears them. ‘[I]t is highly probable’, he writes, ‘that
the bicameral voices of antiquity were in quality very like such
auditory hallucinations in contemporary people. They are heard
by many completely normal people to varying degrees.’

The bicameral mind began to break down as a result of cata-
strophic events in the second millennium BC. Wars, floods and
migrations meant that ‘chaos darkened the holy brightnesses of
the unconscious world’. The transition from passive reliance on
the voices of the gods gradually gave way to individual respon-
sibility for action. According to Jaynes, the shift is strikingly
evident in the Odyssey, sequel to the Iliad, and also attributed to
Homer, but very different in style and in depiction of the mind.
In the Odyssey, the dominance of the gods recedes, and the char-
acters become capable of making their own decisions. They speak
in the first person.

Jaynes also suggests that the shiftis accompanied by aswitch in
brain dominance. Inthe bicameral mind, it was the right side of the
brain that received the voices of the gods and relayed them to the
left side, which is specialised for language and so ‘hears’ and obeys
what the gods are saying. With the breakdown of the bicameral
mind, dominance flipped to the left side, which now asserts control
over action. Even so, hallucinations still persist, with reduced fre-
quency, as vestigial functioning of the right brain.
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Jaynes died in 1997 but remains something of a cult figure.
Whether his theory makes historical or neurological sense is
doubtful. The time gap between the Iliad and the Odyssey, whether
in terms of the events they depict or the times at which they were
written, seems too narrow for such epochal changes. Jaynes’
account is based on events that were geographically constrained
even by ancient standards—what of the populations of Asia, the
Americas, Australia? Differences between the two sides of the brain
have populist appeal, but are often more to do with folklore than
neurological fact. The right and left brains have becomelittle more
than convenient pegs on which to hang our polarities—emotion
andreason, love and war, female and male, and in an ironic reversal
the left and right of politics. And yet the left brain/right brain
story continues, most recently in Iain McGilchrist’s remarkable
book The Master and his Emissary, published in 2009, in which
the right brain is the master and the left brain the mere emissary.
McGilchrist argues that control should be transferred back from
theleftbrain to the right—areturn, perhaps, to the bicameral mind.

But there could be some truth to the claim that hallucinations
come mainly from the right brain.

Electrical induction

One way to induce hallucinatory or dream-like experiences is
to open up the skull and apply weak electrical stimulation to the
exposed brain. This is not recommended as a party game, but can
prove useful as a preliminary to brain surgery. Wilder Penfield was
aneurosurgeon who established the famed Montreal Neurological
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Institute, and pioneered the use of surgery to remove brain areas
containing the sources of epileptic seizures. Prior to surgery, he
often applied mild electrical stimulation to the exposed brain, so
that he could gain a sense of which portions could be surgically
removed. Patients are conscious and able to talk during brain oper-
ations, and if stimulating a particular region prevented a patient
from talking, then that region was assumed critical to speech, and
should not be excised. To Penfield’s surprise, though, the stim-
ulation sometimes caused patients to report hallucinatory or
dream-like experiences.

These ‘experiential responses’, as Penfield called them, were
always induced by stimulating the temporal lobe, never by stim-
ulating the other lobes. The temporal lobes, as those very lobes
may remind you, house the hippocampus on the inner surface,
and are therefore critically involved in memory. The experiential
responses often seemed to Penfield, and to the stimulated patients,
like replays of earlier memories, leading Penfield to suggest that
we store away in our brains much more than we can voluntarily
recall—perhaps even that everything we experience is tucked away
in our memory banks. This interpretation helped fuel the idea in
psychotherapy that harmful memories are repressed, and need to
be coaxed out of the brain for therapy. As I suggested in Chapter 2,
this notion can be dangerous, sometimes leading to false memories
being unwittingly implanted by overzealous therapists.

The alternative interpretation is that the experiential responses
were more like dreams, or hallucinations, than replays of the past.
One woman patient claimed she saw herself in childbirth, and felt
as though she were reliving it. A twelve-year-old boy said he saw
robbers coming at him with guns, a vision which Penfield suggested
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came from his reading of comics. A 45-year-old woman saw the
faces of two former schoolteachers, who moved toward her and
crowded her, and she cried out in terror. A fourteen-year-old girl
saw herselfas a seven-year-old walking through a field of grass and
sensing that a man was behind her, about to smother her or hit her
on the head. This last experience resembled a dream that she had
had at age seven in which she was walking through a field with her
brothers when a man approached from behind and asked how she
would like to get into his bag with the snakes and be carried away.
These experiences seem more like simulated threats than replays
of actual events.

In many cases the patients heard the voices of people they
knew, or familiar tunes, but there was little indication that these
were exact replays. When asked whether hallucinated episodes
had actually occurred at some earlier period in their lives, some
patients replied that they thought they might have, but there was
little suggestion of certainty. Some hallucinations were never-
theless vivid and detailed, as in the following from a 26-year-old

‘woman:

She had the same flash-back several times. These had to do with her
cousin’s house or the trip there— atrip she has not made for ten to
fifteen years but used to make often as a child. She is in a motor car
which had stopped before a railway crossing. The details are vivid.
She can see the swinging light at the crossing. The train is going
by—itis pulled by a locomotive passing from the left to right and
she sees coal smoke coming out of the engine and flowing back
over the train. On her right there is a big chemical plant and she

remembers smelling the odour of the chemical plant.
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The windows of the automobile seem to be down and she
seems to be sitting on theright side and in the back. She sees
the chemical plant as a big building with a halffence next to the
road. There is alarge flat parking space. The plant is a big rambling

building— no definite shape to it. There are many windows.

Even in this case, though, she says she doesn’t know whether this
was areplay of an actual event, but she sees it as though it was. What
seems more likely is that it was a montage built from elements of
memory.

All of these patients had histories of epilepsy, and some of the
experiences also occurred during seizures, while others appeared
only during brain stimulation. Roughly equal numbers of patients
were operated for left- and right-temporal lobe epilepsy, but only
40 out of 520 had hallucinations induced electrically. In 25 of
the 40, the epilepsy was focused in the non-dominant side of the
brain—in most cases the right side. This does give some support to
Jaynes’ idea that it’s the right brain that harbours hallucinations,
although it was mainly the visual hallucinations that favoured the
right brain, with auditory hallucinations as often from left as from
the right. When speaking, at least, it seems that Jaynes’ gods may
have visited through either side.

These hallucinatory experiences no doubt draw on memory, and
activation of the hippocampus surely played amajor role. But thisis
not to say they replayed memories as they actually occurred. More
often, they seem to be formed from elements of remembered places,
people, or things, but constructed in ways that need bear little
relation to earlier happenings, and indeed are often manifest in
bizarre ways that could not possibly have actually happened. They
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are more like dreams than the mental time travels of our normal
lives, and even those are in part fabricated. We probably never
remember things precisely as they actually happened.

Sensory deprivation

Hallucinations frequently occur when normal sensory input is
removed or reduced, as though the brain invents an imaginary world
when the real world is shut off, just as it does when you dream at
night. One form of sensory deprivation is blindness, and people who
have lost their sight often have visual hallucinations. These make
up whatis known as Charles Bonnet syndrome, named for the Swiss
naturalist who became interested in the ‘visions’ his grandfather
Charles Lullin experienced as his eyesight deteriorated. These
hallucinations were quite florid. Once, when two of his granddaugh-
ters came to visit, Lullin saw two young men appear in magnificent
red and grey cloaks, and wearing hats trimmed with silver. When
he exclaimed on their presence, his granddaughters said they saw
nothing, and the two men dissolved. As my eyesight deteriorates,
I expect to see my twin granddaughters, now aged four, with equally
handsome young men in attendance—but they’d better be real.

Charles Bonnet syndrome was once considered rare, but it is
now known that some 15 per cent of elderly patients with deteri-
orating vision have complex hallucinations, made up of people,
animals, or scenes. As many as 80 per cent see more diffuse shapes,
colours, or patterns, which perhaps arise from random activity in
the visual cortex itself. Deprived of normal input, the restless visual
brain stirs up its own mischief.
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Deafness can also result in hallucinations, typically of music,
but occasionally of other sounds, such as birdsong, bells chiming,
a lawnmower. Unlike visual hallucinations, musical hallucina-
tions are generally true to reality. They can be highly detailed,
with every note and every instrument distinctly heard, although
sometimes only a few bars are hallucinated, played over and over.
Oliver Sacks mentions a patient who heard part of ‘O Come, All
Ye Faithful’ nineteen and a half times in ten minutes, timed by
her husband. Another patient, a violinist, hallucinated one piece
of music while actually performing another piece at a concert.
These hallucinations, though, are not so much replays of previous
episodes as repeats of well-known and no doubt often repeated
experiences.

Hallucinated musicislike the earworms mentioned in Chapter1,
persistent and hard to dispel, but generally more vivid and true to
life, with alevel of detail and accuracy that may astonish the hallu-
cinator, who in some cases is normally unable even to hold a simple
tune. The seeming reality of hallucinated music is illustrated by a
woman who wrote to Sacks:

I kept hearing Bing Crosby, friends and orchestra singing “White
Christmas’ over and over. I thought it was coming from aradio in
another room until I eliminated all possibilities of outside input.
It went on for days, and I quickly discovered that I could not turn it off

or vary the volume.
Another partially deaf 60-year-old woman heard persistent music

as though from a radio at the back of her head, including one song
that played repeatedly for three weeks before another song took
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over. She did not even recognise many of the songs she heard, but
was able to hum the tunes, which were then identified by members
of her family. These songs were evidently buried deep in her
memory, but were somehow able to surface only as hallucinations.
Aside from her partial deafness, she showed no evidence of neuro-
logical or physical disorder.

Youdon’tneed tobe blind or deaf'to suffer from sensory depriva-
tion. People held in cells or dungeons may seek some consolation
in what Sacks calls ‘the prisoner’s cinema’, made up of hallucina-
tions and dreams. Visual monotony can also do the trick. Sailors,
polar explorers, truckers and pilots are all prey to visual hallucina-
tions, which can sometimes be hazardous. The poet Samuel Taylor
Coleridge, himself somewhat driven by drug-induced hallucina-
tions, captures something of the hallucinatory life of a sailor in his
1798 poem The Rime of the Ancient Mariner: ‘Yea, slimy things did
crawl with legs / upon the slimy sea.’

At McGill University in the 1950s, researchers paid people to
stay in soundproofed cubicles, wearing gloves and translucent
goggles to cut down stimulation, for as long as they could bear it.
At first they fell asleep, but when they awoke became increasingly
bored, craving stimulation. Soon their brains provided it, with hal-
lucinations that grew progressively more complex, culminating in
quite elaborate scenes. One saw a procession of squirrels marching
across a snowfield; another prehistoric animals walking about
in the jungle. In later studies, volunteers were floated in tanks of
warm water, effectively removing all sensory input. This austere
environment rapidly induced hallucinations, and in the 1970s the
tanks became avidly sought after as consciousness-expanding
drugs.
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Hallucinations induced under sensory deprivation can also be
shown to differ from normal visual memories in terms of the brain
areas involved. A group of researchers in Germany persuaded a
woman artist to be blindfolded for 22 days, so that she experienced
visual hallucinations. While blindfolded, she also had several
sessions in an MRI scanner, and was able to indicate when her
hallucinations came and went. The scans revealed activity in her
visual system precisely linked to the hallucinations. Afterwards,
she drew illustrations of some of the hallucinations, and when she
was asked to conjure them up in imagination the visual areas were
not activated. In the absence of visual input, we seem to be unable
to intentionally activate the parts of the brain that give us truly

visual experiences, but hallucinations can do it for us.

Drugs

The fastest way to hallucinate is to take hallucinatory drugs—‘tran-
scendence on demand’, as Oliver Sacks puts it. So great is the
human flirtation with drugs that we have evolved a symbiotic rela-
tionship with nearly 100 plants with psychoactive substances.
It seems they may need us as much as we need them, perhaps not
so much for their mind-expanding properties as for the sense
of euphoria they supply. We should not take full credit for the
existence of these plants, though. Some plants have evolved psy-
choactive agents to deter predators, or to entice other animals to
eat the fruit and spread the seed. And we humans have gone beyond
plants to synthesise new hallucinogens.

In the 1890s, western people discovered peyote, also known as
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mescal, a cactus with psychoactive properties that had probably
been used for over 5000 years by Native Americans in religious
rituals or as a medicine. One who described its effects was Silas
Weir Mitchell, a distinguished American physician. At one point
he took a solid dose, went on several house calls, and then settled
in adark room, closed his eyes, and experienced ‘an enchanted two
hours’. These included vivid arrays of colour and light, a grey stone
that grew to a great height and became an elaborate Gothic cathe-
dral, clusters of huge precious stones or coloured fruits—‘all the
colours I have ever beheld are dull as compared to these’.

In his 1902 book The Varieties of Religious Experience, William
James refers to the case of a Mr Peek, perhaps a forebear of the
savant Kim Peek, who wrote as follows of his mescal-induced

experience:

When I went in the morning into the fields to work, the glory of God
appeared in all his visible creation. I well remember we reaped oats,
and how every straw and head of the oats seemed, as it were, arrayed
inakind of rainbow glory, or to glow, if I may so express it, in the glory
of God.

Mescal and other hallucinogens seem to zero in on regions of the
brain involved in vision, and especially the perception of colour, as
well as inviting religious experience.

Oliver Sacks was himself an enthusiastic player in the drug
culture of the 1960s, the era of the Beatles’ song ‘Lucy in the Sky
with Diamonds’, composed as a celebration of the drug lysergic
acid diethylamide (LLSD). He started with cannabis, which gave him
an experience that was ‘a mix of the neurological and the divine’.
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He moved on to Artane, a synthetic drug allied to belladonna, and
it was this that produced the hallucinatory visit of his friends Jim
and Kathy, described earlier. Shortly after he had eaten the ham
and eggs he had cooked for his absent guests, he heard a helicopter,
bringing his parents for a surprise visit. Amid the deafening roar of
the helicopter landing beside his house, he quickly took a shower
and changed his clothes. You know the rest—there was no heli-
copter, no parents. Just a sad Sacks.

He later developed a cocktail of drugs made up of ampheta-
mine, LSD and a pinch of cannabis. He wanted especially to see the
colour indigo, which Isaac Newton had rather arbitrarily included
in the colour spectrum. After taking his cocktail he faced a white
wall and demanded: ‘I want to see indigo—now!” He was rewarded
by ‘a huge, trembling, pear-shaped blob of the purest indigo’.
It was, he thought, the colour of heaven. This seems to have been
a rare example of a hallucination at least partly under the control
of the hallucinator—he asked for it, and got it. But his continued
experimentation with drugs turned the heaven into hell. The hallu-
cinations themselves turned unpleasant and frightening, his sleep
was disturbed, and he developed delirium tremens. With the help of
his friend, the American actress Carol Burnett, he managed even-
tually to escape the addiction and pursue his career as a successful
author and neurologist.

Hallucinations are indeed remarkable in expanding con-
sciousness. So are dreams, which might themselves be regarded
as hallucinations wrought by sensory deprivation, although their
connection with the rhythms of nocturnal eye movements suggests
that they are natural events. All cultures have had their obsessions
with hallucinogenic agents, as though there is ahuman imperative
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to explore the boundaries of the mind beyond what life normally
provides. Itis hallucinations, perhaps, that fuel religions, providing
a sense that there is more to existence than the daily routine, and
the foreboding that life is temporary. TA]ll our yesterdays’, says
Macbeth in Shakespeare’s play, ‘have lighted fools / The way to
dusty death’

Drug-induced hallucinations seem largely visual, but an excep-
tion is provided by Evelyn Waugh in his semi-autobiographical
novel The Ordeal of Gilbert Pinfold. Waugh was a heavy drinker, and
in the novel his alter-ego Gilbert Pinfold tries to cure his woes by
adding a strong sleeping potion of chloral hydrate and bromide to
his regular intake of alcohol. He then decides to take a restorative
cruise to India. He runs out of the sleeping potion but continues to
drink heavily. Then the hallucinations begin. They are exclusively
auditory—mostly accusatory voices, but also music, a barking dog,
amurderous beating, and phantom shipboard sounds. The halluci-
nations become increasingly preposterous, and are accompanied
by delusions that his persecutors have machines than canread and
broadcasthis thoughts. All the while, though, he sees the world and
his shipboard surrounds as normal.

Inwestern society atleast, alcohol has been for the most part the
drug of choice. William James commented that ‘the sway of alcohol
over mankind is unquestionably due to its power to stimulate the
mystical faculties of human nature, usually crushed to earth by
the cold facts and dry criticisms of the sober hour’. James was evi-
dently referring to the effects of drinking to excess; a glass of good
red wine seems harmless enough, and perhaps even good for your
health. Prolonged heavy drinking can take you beyond mysticism to
delirium tremens, with uncontrolled trembling and hallucinations,
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as the tale of Gilbert Pinfold suggests. And even when you stop
drinking, the withdrawal effects can persist and even grow more
extreme. Cheers.

Hallucinations and dreams can take us into regions of the brain
that are inaccessible to the conscious will. Our normal mental time
travels cannot reproduce the actual experiences on which they are
based. By the same token, though, hallucinations don’t recapture
our exact memories or plans for the future. Perhaps, then, there is
atrade-off between the two. During the waking, working hours, we
need imagination to be kept in check, so that we don’t stray too far
from real-world constraints and perish in dreams of immortality
or delusions of being superhuman. During the night, or when the
sensory world is cut off, the brain takes the opportunity to recharge,
and challenge its own limits—much as marathon runners or moun-
taineers try to challenge their bodily limits. Dreams are a natural
part of life’s cycle; drugs more of an aberration, an open invitation
into a promised heaven but an eventual hell.

It is also remarkable that hallucinations can activate the per-
ceptual systems themselves, so that we see and hear hallucinations
as being real. Yet we are accustomed to thinking of perception
as driven by the world, through its impact on the bodily recep-
tors—our eyes, ears, noses, organs of touch. The extent to which
hallucinations and dreams can invade perceptual systems may
suggest that perception is fundamentally driven from within, with
information from the world serving merely to guide what we see,
hear and smell. Perhaps that’s an exaggeration, but hallucinations

tell us that there’s more to perception than meets the eye.
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9.

THE CREATIVITY
OF THE WANDER-
ING MIND



Creativity is just connecting things. When you ask creative people
how they did something, they feel alittle guilty because they didn’t
really do it, they just saw something. It seemed obvious to them after
awhile. That’s because they were able to connect experiences they’ve
had and synthesize new things.

—Steve Jobs

The brain is never inactive, the mind never still. For at least half of
our lives, our minds are wandering away from the chores of life—
the homework, the tax return, the board meeting, the meal to be
cooked, even driving the car. During our waking hours, episodes
of mind-wandering arise spontaneously, but we do exercise some
control over where our wanderings take us, whether brooding
over some past incident, planning some future one, working on the
crossword clue, or wondering what our kids are doing or thinking
about. While we’re asleep, though, the mind wanders with pre-
dictable frequency in the form of dreams, but with unpredictable
content. We have virtually no control over what we dream about,
although we may mentally act within a dream with some degree of
influence—although as often as not our dreamed intentions seem
tobe thwarted. Hallucinations are also dream-like, and we can have
some influence over their appearance, if not what happens in them,
by taking psychoactive drugs or seeking sensory isolation.

Much of our mind-wandering is told in stories. Indeed, if there
is anything special about the human mind it is the capacity to con-
struct intricate narratives, and through language share them with
others. These narratives might be recollections of past events,
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plans for the future, or simply made-up stories of often imaginary
people inimaginary places doing imaginary things. So it is that the
great oral legends that have shaped pre-industrial cultures were
born, as well as the epic poems of Homer, the Bible, the plays of
Shakespeare, the novels of Jane Austen or Honoré de Balzac, the
detective stories of modern times, the soap operas that extend
forever on our TV screens. The mind-wandering itself is in the
hands or voice of the teller of the tale; the audience or readership
is effectively taken on a guided tour. But that guided tour is itself
a wandering of the mind into places and times removed from the
present.

Mind-wandering has something of a bad press. The wandering
mind is said to be an unhappy mind, perhaps even setting us on a
path to early death. This view is encouraged by the popularity of
mindfulness, and other meditative techniques, designed to focus
our thoughts so intently that the mind is tethered into near immo-
bility. The distinction between mind-wandering and mindfulness,
though, is not absolute. One of the techniques of mindfulness or
meditation is to focus attention on the body, starting with the feet
and moving slowly upwards. This is indeed a constrained wander,
although hardly a walk in the garden or a stroll along the beach.
It may well be that mindfulness is ameans of resting the wandering
mind, energising its resources. But wander it surely will.

Nature has equipped us to be more than mere robots, locked into
specific routines. Our brains have been given the extra resources
to escape the here and now and the tasks at hand, and play. Play
has evolved because it is adaptive, helping us prepare for life in a
complex world. But play itself adds to the complexity, creating a
feedback system that enhances our need for further creative play.
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Perhapsitisthisloop that gave us our extraordinary propensity for
mind-wandering and the telling of stories. To continue to survive in
the complex worlds we have created, we need to allow the mind to

wander—to play, to invent, to be creative.

Creativity

Something I owe to the soil that grew—
More to the life that fed—
But most to Allah Who gave me two

Separate sides to my head.

Iwould go without shirts or shoes,
Friends, tobacco or bread
Sooner than for an instant lose
Either side of my head.
—Rudyard Kipling, from ‘The Two-sided Man’

So what of creativity? Let’s first dispel the illusion that creativity
comes from just one side of our brains—the right side. Google ‘right
brain’ and you get some 660 million hits. ‘Left brain’, supposedly the
dominant half, collects less than half as many, around 270 million.
McGilchrist’s plea that governance be restored to the right brain,
the Master, may be well under way. Googling ‘right brain creativity’,
moreover, gives around 14.5 million hits. The right brain has even
wriggled its way into dictionaries. For instance, the fourth edition
of the American Heritage Dictionary of the English Language
(2000) gives the following definitions:
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Right-brained adj: 1. Having the right brain dominant. 2. Of or
relating to the thought processes involved in creativity and
imagination, generally associated with the right brain. 3. Of or relating
to aperson whose behavior is dominated by emotion, creativity,
intuition, nonverbal communication, and global reasoning rather

thanlogic and analysis.

Remember, too, that according to Julian Jaynes the gods spoke to
us through the right brain.

Kipling’s verse, published in 1901, reflects a fascination with
the two sides of the brain that followed the discoveries in the 1860s
and 1870s that the left brain was dominant for both producing and
understanding speech. This led to speculation as to what the right
brain might do, and some began to see the differences between
the two sides of the brain as complementary, rather than the right
being subservient to the left. The left brain came to be seen as the
repository of humanity and civilisation, the right as carrying the
primitive, animalistic side of our natures. Much interest centred on
dual personalities, captured in Robert Louis Stevenson’s Strange
Case of Dr Jekyll and Mr Hyde, published in 1886; Dr Jekyll epit-
omised the educated, civilised left brain, Mr Hyde the crude,
passionate right brain. The two needed to be balanced, because
imbalance could cause madness, especially if the right side gained
the upper hand, as it were. Associated with madness, and by impli-
cation the right brain, was creativity.

This early obsession with the two sides of the brain was largely
forgotten from around 1920, but revived in the 1960s and 1970s,”

*

‘We may confidently expect another revival in the 2060s and 2070s.
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following work by Roger Sperry and collaborators in California
on the split brain. A number of patients suffering from intractable
epilepsy had their brains surgically separated down the middle by
cutting the corpus callosum, the main tract of fibres that connect
the cerebral cortices. With respect to higher-order mental func-
tions such as language, memory, perception, even imagination,
then, the two sides of the brain were effectively disconnected, as
though two separate minds huddled in the same cranium. The aim
ofthe surgery was to prevent the spread of epileptic discharge from
one side of the brain to the other, butit turned out that the outcome
was more successful than expected, in many cases leaving the
patient largely free of seizures, or with seizures much more easily
controlled. Nevertheless, the split brain raised philosophical and
psychological questions. Would splitting the brain split the mind?
How might the two half-brains differ in their mental faculties?

Roger Sperry and Michael Gazzaniga took the opportunity to
find answers. They devised ways to study the mental capabilities
of each half-brain independently of the other. Sperry belatedly
won the 1981 Nobel Prize in Physiology or Medicine—inciden-
tally echoing the Nobel Prize in Literature won by Kipling in 1907.
Sperry and Gazzaniga documented the left-brain specialisation
forlanguage, although this had been largely known since the 1860s.
Their work also demonstrated spatial and emotional processes for
which the right brain seemed dominant. This revived the idea that
the two sides were complementary, with the left representinglogic
and rationality, and the right intuition, emotion and creativity.

As I suggested in the previous chapter, the duality of the
brain has been exaggerated, and too often serves to accommo-
date the polarities that frame our lives. These polarities were
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driven to some extent by the divisions that fractured social and
political life in the 1960s. The left brain stood for the military-in-
dustrial establishment of the dominant West, the right for the
supposedly peace-loving nations of the East. The women’s lib-
eration movement of the 1960s and 1970s also claimed rights to
the right brain, the seat of protest against male subjugation—a
duality that also goes back to the late nineteenth century when the
left brain was also seen as the male side and the right the female
side. The dual brain was catapulted into public awareness with
the publication in 1972 of Robert Ornstein’s best-selling book The
Psychology of Consciousness.

Emerging from this duality was the idea that the right brain is
somehow the engine for creativity—an idea that itself was partly
responsible for Julian Jaynes’ notion that the gods spoke through
the right brain, or Iain McGilchrist’s view that the right brain is
the master and the left brain the emissary. In 1979, an art teacher
called Betty Edwards wrote Drawing on the Right Side of the
Brain, purporting to teach people how to draw by exploiting the
spatial and creative powers of the right brain.” This book outsold
even Ornstein’s book and remains a best-seller. In his 1977 book
The Dragons of Eden, the noted cosmologist and populariser of
science Carl Sagan portrayed the right hemisphere as the creative
but paranoid instigator of scientific ideas, often seeing patterns and
conspiracies where they do not exist. The role of the rational left
hemisphere is to submit these ideas to critical scrutiny.

* Idonotmean to disparage Edwards’ teaching techniques, which many have
no doubt found to be effective. Her reference to the right brain, though, may be
largely superfluous.
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The right brain insinuated its way into the business world.
In 1976, a professor in the Faculty of Management at McGill
University was moved to write in the Harvard Business Review as
follows:

The important policy processes of managing an organization rely
to a considerable extent on the faculties identified with the brain’s
right hemisphere. Effective managers seem to revel in ambiguity; in

complex, mysterious systems with no order.

This must have had an impact. Google ‘right-brain business’ today
and you’ll find around 350 million entries.

More critical analysis suggests that all may not be right. In one
recent study, students of art and design were asked to create book
cover illustrations while their brain activity was monitored in an
MRI scanner. Although these students were artistically inclined
and were engaged in an art project, there was no evidence that they
were drawing on the right sides of their brains. Instead, the areas
activated included regions in the frontal lobes associated with
executive functions, along with the default-mode network under-
lying mind-wandering. Neither side of the brain was favoured.

In a more extensive review of evidence from brain-imaging
associated with measures of creative cognition, Rex Jung and
his colleagues conclude that, as a ‘first approximation’, creativity
depends on the very mechanisms of mind-wandering itself—the
default-mode network. It is surely more likely that the source of
creativity is to be found in widespread networks in the brain, rather
than cramped up on the right side—even in the brain, the further
we wander, the more likely we are to find something new: a new
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connection, as Steve Jobs putit. Edward de Bono, sometimes called
the father of creativity, encourages his audiences to ‘think outside
the box’. He does not endorse the right-brain theory, although he
does add an interesting twist: “We believe the right side of the brain
represents creativity, but it does not. It represents innocence,
which may play arole in creativity—particularly in artistic expres-
sion.” There may well be a morsel of truth in the idea that the right
brain is the more involved in artistic creativity, the left in verbal
creativity, but we should relinquish our obsession with brain
duality, and let the whole brain get on with it.

If creativity depends on widespread networks, you might
expect more long-range connections in creative individuals than
in the non-creative. Such connections make up the white matter
of the brain, and one study showed divergent thinking to be unre-
lated to white-matter volume in either the left or the right brain.
Rather surprisingly, though, more creative individuals tended to
have smaller corpora callosa. The authors of this study suggested
that a smaller corpus callosum provides greater independence
in each side of the brain. Perhaps creativity depends not so much
on thinking outside the box as on having two boxes to think with.
Kipling may have been right.

On randomness
The distinguished psychologist and epistemologist Donald T.
Campbell (1916-1996) once described the essence of creativity

as ‘blind variation and selective retention’. Blind variation is

captured in the very notion of wandering, whether ambulatory or
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mental—straying from a set path into unknown territory. What we
find there then depends on chance. Itis the randomness of our wan-
derings, then, that supplies the spark of creativity, although when
we do stumble across something new and important we need to rec-
ognise it as such—what Campbell called ‘selective retention’.

Indeed, randomness seems to permeate the very universe, and
not just our fickle minds. According to the uncertainty principle
in physics, even subatomic particles don’t seem to know exactly
where they are. Or more accurately, you can’t specify precisely
both thelocation and momentum of a particle—the more you know
of one, the less you know of the other. They can therefore only be
located according to a probability distribution, as though wan-
deringin their rather confined niches, fighting for their own space.
Albert Einstein famously remarked to Max Born that ‘God does
not play dice with the universe’, but perhaps that’s precisely what
God, ifhe or she exists outside of a probability distribution, actually
does.

We will also never know exactly what the weather will do next,
where each raindrop will fall, or where and when the next earth-
quake will occur—in New Zealand, the devastating earthquakes in
Christchurchin 2010 and 2011 came as almost complete surprises,
despite the diligent research of seismologists. The emergence of
life itself on this lucky planet was also a matter of happenstance—
the right mix of primordial soup and maybe a lightning strike to
set the thing going. Once it started, randomness played the major
role in building the pulsating planet we inhabit today. Evolution
capitalises on random changes to the genome that add to survival
value, and we are ourselves the product of avast number of random
events, selected and ratcheted over time. Learning, too, seems to
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depend on random activity. Even the behaviourists understood
that behaviour must be ‘emitted’ before it can be reinforced, and
stamped into an animal’s repertoire. The pigeon that insistently
pecks a key to receive a food reward must first peck it by chance,
and only then discover the benefits of doing so.

Moving animals are disposed to wander through space.
Sometimes they do so in goal-directed fashion, taking the well-
trodden route to the watering hole, or the traffic-snarled road to
work. But sometimes they just roam, exploring new territories, or
perhaps wondering as they wander what’s around the next bend.
This too can lead to evolutionary change. Migration patterns in
birds may have begun because birds that wandered found better
conditions, and produced more offspring, than the stay-at-homes.
For instance, birds originating in the tropics may have discovered
that by wandering north they could enjoy longer daylight hours,
allowing them to raise more young. They would then return before
the northern winter, as the days shortened. Such patterns were
eventually incorporated into the genetic make-up. We humans are
prolific wanderers, having dispersed from Africa around 70,000 or
so years ago to populate the globe. Except for the Canadians who
migrate to Florida and New Zealanders to the Australian Gold
Coastin winter, human wanderingis for the most part exploratory,
leading to the discovery of new lands, new climates, new ways of
coping, greener grass.

It is through wandering, whether physical or mental, that we
invite randomness to intervene, and so discover novelty. William
Wordsworth found much of his poetic inspiration by wandering in
the Lake District in the north-east of England:
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Iwandered lonely as a cloud

That floats on high o’er vales and hills,
When all at once I saw a crowd,
Ahost, of golden daffodils;

Beside the lake, beneath the trees,

Fluttering and dancing in the breeze.

His wandering was no doubt as much mental as physical, lending
poetic voice to an experience that was itself a matter of chance.

The previous chapters in this book have covered some of
the ways in which we wander in mind only, whether in mental
time travel, imagining ourselves inhabiting the minds of others,
dreaming, or hallucinating. All have a random element, taking us
into mental territory that can prove unexpected and even illumi-
nating. Much of our mental wandering, like spatial wandering,
takes usinto territories that are of no consequence for our futures—
or those of our fellow humans. Occasionally, though, we strike gold.

Dreams are a form of uncontrolled mind-wandering that may
lead to creative ideas, so long as we remember them. Otto Loewi
won the Nobel Prize in Physiology or Medicine in 1936 for his work
on the chemical transmission of nerve impulses, and is said to
have discovered how to prove his theory in a dream. Robert Louis
Stevenson developed the plot of Dr Jekyll and Mr Hyde in a dream.
August Kekulé hit upon the ring shape of the benzene molecule
after a daydream of a snake seizing its own tail—although some
have doubted Kekulé’s story. And Jack Nicklaus corrected his golf
swing as aresult of adream.

But you shouldn’t rely too much on dreams. William James
told the story of a Mrs Amos Pinchot, who had a dream in which
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she believed she had discovered the secret of life. Half asleep, she
quickly wrote it down. When fully awake, she saw what she had

written:

Hogamus, Higamus
Man is polygamous
Higamus, Hogamus

‘Woman is monogamous.

Dreams aren’t always as revelatory as they may have seemed at the
time. And in any case, we forget nearly all of them.

The effects of mind-altering drugs may be a more potent source
of inspiration, because they are manifest while we are awake and
leave a more lasting impression. Like dreams, they are outside of
our control, providing a strong dose of randomness, but they often
make too little sense to lead to productive creativity. Nevertheless,
many artists and writers have turned to drugs, sometimes with the
explicit aim of finding inspiration and enlightenment. The English
Romantic poets around the turn of the nineteenth century found
much of their muse in opium, which began to be imported into
England during the eighteenth century. Wordsworth had experi-
mented with it, and it may well have added to the golden lustre of
the daffodils. His friend Coleridge was much more reliant on opium
for poetic inspiration. He started using opium to relieve his rheu-
matism, but then came to believe it harmonised his body with his
soul, if not with Wordsworth’s—the two friends fell out with one
another as Coleridge’s addiction grew. Two of his most famous epic
poems, The Rime of the Ancient Mariner and Kubla Khan, are said

to have resulted from opium-induced visions.
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Thomas De Quincey started taking opium for an equally
mundane reason, to alleviate toothache, but he too soon came to
appreciate its power to transcend. In his 1821 work Confessions
of an English Opium-Eater, he observed that ‘happiness can now
be bought for a penny’, referring to the happy age when laudanum
(a mixture of opium and alcohol) could easily be obtained cheaply
from street vendors. Inflation and the illicit nature of the drug
industry have since added to the price. De Quincey’s descriptions of
opium-induced dreams and altered consciousness influenced later
writers, including Edgar Allan Poe, Charles Baudelaire and Nikolai
Gogol, but he also told of the excruciating torment he suffered
through his addiction.

A great many writers in the nineteenth century took opium in
the search for inspiration, including Elizabeth Barrett Browning,
Wilkie Collins, Charles Dickens, Arthur Conan Doyle, John Keats,
Edgar Allan Poe, Sir Walter Scott, Percy Bysshe Shelley and
Robert Louis Stevenson; one wonders where nineteenth-century
literature would have been without it. It was not just writers.
The American polymath, inventor and scientist Benjamin Franklin
experimented with both hashish and opium. Twentieth-century
users of opium include Billie Holiday, Jean Cocteau and Senator
Joe McCarthy. Pablo Picasso said: “The smell of opium is the least
stupid smell in the world.

Cannabis and its various products seem to have had a more
lastinglegacy, though perhaps as much for its recreational delights
as foritsrevelatory powers. In the form of hashish, itis said to have
been introduced into Europe by Napoleon’s army, who discovered it
in Egypt after a victory there. George Washington farmed cannabis

plants, as did Thomas Jefferson. Also known as marijuana, it
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seemstohavebeen a source of recreation for American politicians,
including Thomas Jefferson, Al Gore, Bill Clinton, Newt Gingrich
and US Supreme Court judge Clarence Thomas. Salvador Dali said:
‘Everyone should eat hashish, but only once.’ He also said: ‘T don’t
use drugs. I amdrugs.

A latecomer was LSD, first synthesised in 1938, and found to
induce powerful hallucinations and distortions of thinking. Largely
through the efforts of Timothy Leary at Harvard University, LSD
became the drug of choice in the psychedelic 1960s. In his autobiog-
raphy Flashbacks, Leary claimed that 75 per cent of the professors,
students, graduate students, writers and professionals who took
LSD trips found the experience to be the most educational and
revealing of their lives. The English novelist and essayist Aldous
Huxley also wrote in praise of drug-induced enlightenment,
having experimented first with mescaline and then with LSD, and
famously took 100 grams of LSD as he lay dying. His drug-induced
experiences are described in his 1954 book of essays whose title
The Doors of Perception was taken from a line in William Blake’s
book The Marriage of Heaven and Hell, written between 1790
and 1793. Blake’s own writing and art had many of the features of
drug-induced revelations, but there seems to be no evidence that
he actually, in the 1960s vernacular, ‘did drugs’. LSD also inspired
musicians such as The Beatles, Jimi Hendrix, Jim Morrison,
The Mothers of Invention and The Rolling Stones, as well as the
actors Peter Fonda, Cary Grant and Jack Nicholson. Steve Jobs,
co-founder of the Apple company, used both marijuana and LSD.
Indeed, LSD might have helped create the computer industry as a
whole, since Silicon Valley emerged in California at the same time

as LSD exploded into the cultural scene.
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And there’s always been alcohol—perhaps the most widely
sanctioned of mind-altering drugs, but in many respects the
most dangerous. It was the drug of choice for Winston Churchill
and Franklin D. Roosevelt, and lit the fires of creativity in many
talented writers, including Truman Capote, John Cheever, Ernest
Hemingway, William Faulkner, James Joyce, Jack Kerouac,
Dorothy Parker and Dylan Thomas. In her novel The Bell Jar, Sylvia
Plath wrote:” ‘I began to think vodka was my drink at last. It didn’t
taste like anything, but it went straight down into my stomach like
asword swallower’s sword and made me feel powerful and godlike.
Ogden Nash was more succinct: ‘Candy is dandy but liquor is
quicker’

I am sure that people will continue to use drugs not only to find
inspiration, but also simply for the transcendental experience.
Drugs certainly add randomness to our thoughts, and in that sense
can lead to creativity—more so, perhaps, in art and writing than
in science. But there are, of course, serious downsides. One is that
the induced randomness may be devoid of meaning—simply too
much of a jumble to provide meaningful insight or aesthetic value.
Anotheris that the sense of revelation itself turns out to be illusory
in the cold light of sobriety. More serious, perhaps, is that many of
the most potent drugs are addictive, and the pain of escaping their
grip is simply too great to compensate for whatever pleasure of
inspiration they broughtin the first place. And besides, I feel bound
to mention, most mind-altering drugs are illegal.

As we all know from attending a boring lecture, trying to listen
to a symphony after a heavy meal, or simply trying to sleep on the

*  Originally published under the pseudonym ‘Victoria Lucas’.
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plane, the mind can wander quite freely without the influence of
drugs. Even undirected wandering can stimulate creativity indi-
rectly, through what is known as ‘incubation’, in which ideas are
developed while one is thinking of something else. This has even
been demonstrated experimentally. People were given the task of
inventing unusual uses for familiar objects, a task commonly used
as a measure of creativity. After working on this for a short time,
most of them were given a break. During the break, some engaged
in a task demanding of memory, some in an undemanding task,
and some simply sat quietly without doing anything. When the
creativity task resumed, those who performed the undemanding
task performed best, probably because their minds wandered;
other research has shown that undemanding tasks are most likely
to induce mind-wandering, more likely even than doing nothing.
Ifyou’re seeking inspiration, it seems agood idea to take abreak and
do something undemanding, like washing the dishes or watching
a light TV show. Or perhaps knitting, which could explain why
Agatha’s Christie’s Miss Marple, a compulsive knitter, was able
to solve murder mysteries. Maybe Agatha Christie was herself a
compulsive knitter, which is why she was able to create the murder
mysteries in the first place.

An unnamed physicist is said to have told the German psy-
chologist Wolfgang Kohler: “We often talk about the three Bs, the
Bus, the Bath, and the Bed. That is where the great discoveries are
made in our science.”” He or she was perhaps alluding to Poincaré’s
mathematical inspiration that came to him as he stepped onto a
bus, as well as to Archimedes’ famous ‘Eureka!’ discovery that the

*  Also attributed to the philosopher Ludwig Wittgenstein.
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water rose when he was in the bath. As for the bed, dreams can
sometimes lead to creative moments, but inspiration is perhaps
more likely when we can’t sleep, instead allowing our minds
to wander while we’re conscious enough to snare any insights.
Perhaps one could add a fourth B, the boardroom, which provides
an almost perfect environment for creative mind-wandering and
incubation. And then there’s boredom itself. The Nobel Prize-
winning poet Joseph Brodsky once declared: ‘Boredom is your
window on the properties of time that one tends to ignore to the
likely peril of one’s mental equilibrium. It is your window on
time’s infinity. Once this window opens, don’t try to shut it; on the
contrary, throw it wide open.’

However you choose to wander, do not be discouraged into
thinking that it is a waste of time. Of course, teacher was not
always wrong—there are occasions when we need to attend in
order to learn or finish some job. But nature also designed us to
dream, to escape the channels that confine us. Remember from
Chapter 1 the study by Jonathan Schooler and his associates on
the frequency with which people zoned out while reading War
and Peace? Well, those whose minds wandered most scored best
on various measures of creativity. If the teacher or the board
chairman catches you looking out the window when important
matters are under discussion, you can explain that you are simply
opening the doors of creativity.

And if your mind occasionally wandered while reading this
book, I hope it took you into territory that was stimulating,
creative—and above all happy.
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