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PROLOGUE:

OUT OF OUR HEADS

I CONFESS THAT I’m partial to science fiction and once in a while I like to top it up with paranormal fantasy. I’ve read and watched a lot of this sort of stuff over the years and as you might expect, some of it was disappointing drivel, but I don’t let that stop me coming back for more. My latest acquisition is the second season of Travelers, which came on three Blu-ray discs. The sci-fi fantasy element of this show is mind transference with a temporal twist. People in a gruesome future have discovered how to send their minds back through time to occupy the bodies of people in the present day. By this means they hope to improve the future by righting the wrongs of our time.

Time travel by mind transference is not new, of course. The basic transference idea in Travelers derives from the 1992 movie Freejack, which in turn owes an intellectual debt to Quantum Leap, a show that ran between 1989 and 1993. The advantage of sending only the mind through time is that it allows a character to get from one time to another without taking a large, obtrusive – and presumably costly – time machine, something that invariably needs to be taken along when bodies are temporally transported. Being immaterial, minds can be transferred from time to time and from place to place with a minimum of fuss and bother.

You don’t have to be a fan to know that the transference of one person’s mind into the body of another is a common and long-standing plot motif in science fiction and supernatural fantasy. One of the earliest examples in English literature is ‘Transformation’, a short story by Mary Shelley, author of Frankenstein. First published in 1831, it tells a tale narrated by an elderly Italian man, Guido il Cortese. Guido explains how, in his youth, he squandered his inheritance and lost the girl he loved. Rendered penniless and lovelorn by his profligacy, the young Guido wanders in despair along a lonely, rocky shore. There he encounters a twisted, distorted man, so ugly and misshapen that he appears not wholly human. This semi-human creature makes Guido a strange and sinister offer: he will give him a chest of treasure in exchange for the loan of his body. Guido is to enter the creature’s body and remain in wait near their meeting place, while the creature will enter Guido’s body, leave for three days and then come back whereupon they will both be restored to their original bodies. Guido foolishly accepts, and the body swap takes place. The creature leaves but fails to reappear at the appointed time.

The use of temptation or trickery to persuade someone to leave their body and enter another recurs in many later tales, but it’s a plot device of very great antiquity. It appears, for example, in Sanskrit manuscripts dating from the early Middle Ages, though the stories themselves are far older with some having origins in the great epics of ancient India, which date from nearly a thousand years BCE. In one tale, a wandering trickster arrives at the court of a wise and generous king and is granted a private audience. He flatters the king, praising his wisdom and his knowledge of the esoteric arts, including that of transferring souls between bodies. He follows up the flattery with a challenge: from a hiding place in his garments he draws out the dead body of a magnificent parrot and asks the king to transfer his soul into the parrot and so revive it. The king’s wisdom momentarily abandons him, and he obliges. Upon seeing the parrot stand up and stretch its wings, the trickster quickly transfers his own soul into the king’s now soulless body and thereby traps the king in the parrot. So it was that the trickster became king and the king became a parrot.1

Despite being pregnant with comic potential and opportunities for supernatural adventures, the mind transference trope made surprisingly few appearances between the Middle Ages and the Second World War. Since then, however, its potential has been mined relentlessly. Over the last seventy years it has appeared in all sorts of media on hundreds of different occasions: in novels, short stories, cartoons, movie shorts and Hollywood blockbusters, computer games and TV shows.2 Minds are now routinely transferred from body to body and from bodies into artefacts of suitable construction. These artefacts are most often machines of some kind, but they can also be engineered biological entities, as in the 2009 sci-fi movie Avatar, which at the time of writing is the second-highest-grossing movie of all time.

Evidently, mind transference makes for compelling and beguiling entertainment. It is an excellent vehicle for all sorts of derring-do, supernatural creepiness and hilarious shenanigans. It is thrilling to imagine acquiring new powers by taking over the body of another creature or person, powers that would be otherwise impossible to obtain. In the story of the king and the parrot, the wandering mage assumes all the powers of the monarch by taking over his body: a quick and simple way to obtain great wealth and prestige if you possess the arts and wiles needed to accomplish it. Taking over the body of an animal bestows the desirable physical and sensory powers of that creature, something that has enthralled us for thousands of years. Imagine flitting through the night sky guided by echolocation in the body of a bat or diving into the ocean depths to battle with giant squid in the body of a sperm whale. Enchanting fantasies to be sure, but is there a chance that such things might one day be possible? Might people discover how it feels to be a bat or a whale?

*

IN ORDER FOR a mind to be transferred from one body to another, mind and body must be distinct and separable. This is also necessary if the mind is to survive the death of the body, a cornerstone of almost all religions. Regardless of religious belief, it seems that nearly everyone thinks of the mind and body as distinct – we all speak and behave as if we were immaterial spirits inhabiting material bodies, which makes words like occupy, inhabit and own seem entirely appropriate ways to refer to how the mind relates to the body. Indeed, Bill Bryson’s latest book, The Body, is subtitled, A Guide for Occupants.

We conceive of the body as a solid, material thing and the mind or soul as something ethereal and completely without solidity, something that more closely resembles light than matter. This idea is what modern philosophers call substance dualism: mind and body are made of different substances – bodies are made of matter, just like rocks, wood and earth, whereas minds are made of another kind of stuff that is unlike matter in every way. According to this idea, the mind occupies the body and makes use of it, but its properties do not depend upon the body, so changing bodies does not alter the mind – you would be the same person regardless of the body you found yourself in. Indeed, you would be the same person if you had no body at all.

Dualist beliefs of this sort are universal: they are found in all cultures, both ancient and modern, in virtually all religions, and they develop in young children before they can read or speak. According to child psychologist Paul Bloom, we are all ‘natural born dualists’.3 Nonetheless, many of us regard the mind’s escape from a living body as an unachievable feat, at least in real life. If this is your view, then you’re in good company. Nearly two and a half thousand years ago Plato wrote, ‘we are imprisoned in the body, like an oyster in his shell’4 and the seventeenth-century French philosopher René Descartes, whose name is almost synonymous with dualism, was of the same opinion. But although we might think escape unachievable in practice, it’s definitely not inconceivable, which makes it possible to enjoy tales of mind transference without dismissing it all as implausibly daft.

Nevertheless, in ages past many were convinced that esoteric techniques existed that would allow the soul to escape the confines of a living body and others that would enable the transference of a soul from one body to another. Surprisingly, such beliefs remain widespread today and they are not necessarily associated with religious faith. It seems that even some rational, well-educated people with no particular religious convictions believe these things. What persuades them of the reality of such extraordinary phenomena?

It’s true that people believe all sorts of bizarre and improbable things without a shred of evidence, regardless of their intelligence or level of education. A sceptic might reasonably conclude, therefore, that belief in mind transference and in souls escaping from bodies is merely one example – an act of faith without reason. But consider the following report of an unusual experience:


I returned home late one winter’s afternoon from a long, strenuous walk with my dog. I felt pretty exhausted and lay down on the sofa. I remember turning on the TV but feeling too sleepy to watch properly. Then suddenly – at least that’s how I remember it – I was aware that I was no longer on the sofa, I seemed to be floating a few feet above it. I felt weightless, light as a feather, and as I looked down I saw a figure lying below, apparently asleep. I remember thinking that it looked just like me and then becoming aware that it was me, or rather it was my body. It occurred to me that I might have died, but the thought didn’t bother me, I felt peaceful and serene. I began to rise slowly up towards the ceiling, like a bubble. I tried to reach out and push on the ceiling with the expectation that I would move downwards again, but my hands passed through it, followed by the rest of me and I continued upwards until I felt an icy coldness and I was outside, floating above the house. I remember shivering and then moving forwards and upwards, slowly at first and then faster and faster. I looked from right to left and saw the overwhelming blackness of the night sky, looking down I could dimly see rooftops, trees and remote, glimmering lights.5



Episodes of this kind are called out-of-body experiences for obvious reasons and they are not uncommon. Psychologist Susan Blackmore has studied them for many years and estimates that more than one in ten people have had at least one.6 A straightforward interpretation is that the mind really does leave the body for a while and then returns. This is certainly the interpretation favoured by most of those who have had the experience and many of those who have read about them. On the face of it they seem to provide unequivocal confirmation that the mind can break free from the confines of the body and exist independently of it.

Unfortunately, out-of-body experiences do not provide evidence that the mind can leave the body. Since this a key point, it’s worth being very clear as to why it’s the case, even at the risk of being boring and pedantic. Imagine that you’re in court being tried for a crime. You might be guilty or innocent, that is what the court tries to determine, and evidence is presented by the defence and prosecution that supports guilt over innocence or the other way around. This familiar situation exposes a critical point about evidence: it is something that supports one possibility, such as guilt, over an alternative (innocence) and it provides support for the first precisely because it is inconsistent with the second. Evidence, in short, is something that enables us to make rational decisions between alternatives – if something cannot influence such a decision, then it just isn’t evidence. Take an out-of-body experience as an example: the first possibility is that the person’s mind left their body, travelled around in an immaterial form and then returned. The second possibility is that nothing left the body, rather the whole experience was some kind of hallucination. The mere fact of having the experience is not sufficient to decide between these interpretations; it cannot support the first possibility over the second and so provides no evidence that the mind can leave the body.7

The rational conclusion is that out-of-body experiences are a kind of hallucination. Most scientists and philosophers take this view, yet at the same time many of them believe that minds can be transferred between bodies, at least in principle. How do they reconcile belief in transference with their rejection of the idea that the mind can exist outside the body?

UNTIL THE TWENTIETH century, mind transference was the exclusive preserve of sorcerers and yogis. They alone possessed the occult knowledge and supernatural skills required. More recent fictional narratives often employ scientists with advanced technologies as the architects of transfers. There are one or two pre-twentieth-century stories that feature scientist characters and advanced, futuristic technologies, but these still resort to the supernatural when mind transfer is required. A true classic is The Future Eve by Auguste Villiers de l’Isle-Adam published in 1886. This curious novel is a sort of small-scale, nineteenth-century version of The Stepford Wives8 in which a fictionalised Thomas Edison – who in real life is alleged to have invented the incandescent light bulb – constructs an electro-mechanical gynoid to replace the socially and intellectually inept fiancée of an English aristocrat. The robot woman speaks and behaves in a refined and intelligent manner, but being a machine ‘she’ has no conscious mind, no soul. Towards the end of the novel the soul of a female character vacates her original body, enters the gynoid and takes control of it. The transfer is achieved by supernatural means, but no details are disclosed. Indeed, details of supernatural processes are almost never revealed. The only exceptions are the Tantric texts of ancient India, some of which contain quite elaborate descriptions of the occult processes of mind transference.9

The idea of mind transference by non-supernatural processes didn’t appear in fiction until after the First World War. In one of the earliest stories, a scientist devises a mind transference technology and uses it to transfer himself into the body of a newborn infant time and time again, generation after generation, so achieving a kind of immortality.10 Shortly after the Second World War, the idea of transferring minds into computers or robots using technological methods appeared. Transfer into computers is now known as mind uploading. The imaginary technologies by which mind uploading is achieved in fictional narratives are more often than not the product either of an advanced future society or of an alien civilisation. In a few cases they are the achievement of brilliant, maverick scientists of the present day or imminent future, such as Johnny Depp’s character in the 2014 sci-fi movie Transcendence and Anthony Hopkins’ character in the series Westworld (2016–).11 But it is not only in the world of fiction that inspired geniuses attempt to upload minds into computers. As I write, there are scientists around the world working to make it a technological reality. The lures are the same as those that enticed the ancients: immortality, acquisition of wealth, and powers of action and perception not possessed by the human body. Little wonder that much of the money backing the research comes from billionaires.

Although the lures are the same, the underlying philosophy is different. The idea behind mind uploading research is that the mind is a property of the brain, not something made of an ethereal, non-physical substance as the ancients supposed. The human brain comprises billions upon billions of tiny interacting parts – nerve cells – and it is from the collective activity of this multitude that the mind emerges. It is the way that the cells are organised into a dynamic, interacting whole that gives rise to all the facets of the mind. Thus, a mind needs a brain to exist – you can’t have a mind that is independent of a brain. But if this is true, how can a mind be uploaded into something that isn’t a brain? Believers in mind uploading propose that what is needed for a mind to exist is not a biological brain, but a suitably complex organisation of interacting elements. What these elements are made of doesn’t matter: they could be made of living organic material, as nerve cells are, or they could be made from silicon and metals, as computer circuits are. It is the organisation imposed on the elements that matters, how they are wired together and how their initial activity is set up. Thus, the ‘brains’ in which minds are able to exist can be biological or non-biological. Once you accept this idea, mind transference from brains to machines seems almost inevitable. It’s presumably a bit like uploading a piece of software to one computational device from another, hence the name.

MIND TRANSFERENCE BY occult arts, mind uploading by yet-to-be-developed technologies, minds escaping their bodies entirely – all these things seem plausible, at least in theory, because we are all in thrall to the illusion that the mind and body are separate. The mind, the soul, the bit of you that counts,12 resembles the driver of a vehicle and the body is the vehicle itself – a mere vessel for carrying us around. We can exit that vessel and enter another without being changed: our minds would remain the same regardless of the vessel, just as we remain the same regardless of the vehicle we’re driving. When the king was transferred into the body of a parrot, he did not become more parroty; when the trickster was transferred into the king’s body, he did not become more noble; Guido did not become more wicked and sinister when in the semi-human creature’s body.13

But there is something else lurking in tales and experiences of minds or souls leaving bodies: an answer to the strange question, what shape is the mind? For these stories imply that our minds have a physical form. Recall the description of the out-of-body experience given earlier: several elements indicate that despite having left the physical body, the mind is a kind of body. First, there is the feeling of weightlessness or floating, then there is the act of reaching out with hands, after that there is a feeling of cold and shivering, followed by the act of looking right, left and down. All of these acts and experiences are of the kind normally associated with our physical bodies. Even the act of looking implies the existence of eyes that focus light and absorb it, and that can be moved around by swivelling them in their sockets or by turning the head in which they are mounted. Some of those who have had out-of-body experiences report that when their minds are out and about they have a visible ethereal body very similar in form to the physical body. As one person described it, ‘I did not feel bodiless, but I felt as if my body consisted of a substance constituted of a mixture of gas and liquid.’14 This is the so-called astral body.

The idea that the soul is shaped like a body is, of course, common in religions that imagine an afterlife in a spiritual realm like Valhalla, Elysium or the Christian heaven. In the words of the old spiritual, when I get to heaven gonna put on my shoes, I’m gonna walk all over God’s heaven – you can’t put on shoes and walk if you don’t have legs and feet. Many sci-fi movies in which minds are uploaded into computers feature the same idea. An early example is Tron, released in 1982 and starring Jeff Bridges as a computer programmer who is digitised and uploaded into a powerful mainframe computer. Once uploaded he lives as a program within cyberspace and has a body with which he moves around in that space, a body that is visually indistinguishable from that of Jeff Bridges. He’s still happily living in cyberspace in the 2010 sequel, Tron: Legacy, but he looks a lot older.

For millennia we have entertained ourselves with fantasies in which the mind escapes from the body. For nearly as long, the wise have sought to realise those fantasies using sorcery, using meditation and training, and most recently using advanced computer technology. Yet woven through these different dreams and stories there exists a common thread: the body itself. When the mind escapes from the body, it doesn’t leave it behind completely, some shadow remains. The essence that we call the mind or the soul is body-like. It looks around as if it has eyes, it listens as if it has ears, it shivers when it is cold, it feels as if it is oriented in space like an extended physical object, sometimes it moves as if it were a real body – it walks, reaches out, smiles and waves. Why do we imagine the disembodied mind as a kind of ethereal body? Despite the powerful, unshakable illusion that the mind is something different and separate from the body, why can the body never be truly left behind?

AN OLD STORY tells us that the mind is like an iceberg. The conscious mind is just the tip, the tiny part visible to the inner eye. The vastly larger part is dark, impenetrable, invisible – the unconscious. Being so much larger, the unconscious must be more important and within it must lie the key to understanding ourselves. If we could peer into the unconscious, if we had a Freudian lens through which we could see the contents, what would we find? Perhaps we would glimpse a seething cauldron of needs, lusts and desires as Freud suggested. Perhaps we would find a cornucopia of beliefs, thoughts and memories that are the true motivators of our behaviour.15 According to this idea, the unconscious has properties and contents identical to those of the conscious mind – it thinks and believes, it hopes and fears, it is truly an unconscious mind that goes about its business without our conscious self knowing about it.

In his recent book, my colleague Nick Chater dismisses all this as an illusion.16 There are no unconscious thoughts, beliefs and fears, no hidden depths where our true nature is concealed. We do not have two minds, one conscious and the other unconscious. We only have one. Peering into the head with a Freudian eyepiece would reveal precisely nothing, because the mind isn’t like an iceberg. If it resembles any kind of frozen water, then it’s the sheet of ice that forms overnight on a lake, it’s flat and thin. This does not mean that there is nothing going on beneath the surface – there’s a whole lake down there – the point is that there is no mind down there. Instead, there is the machine of the brain, a vast web formed by that uncountable multitude of interconnected nerve cells. The emergence of mind from the collective activity of this multitude resembles the emergence of walking from the collective activity of the bones and muscles of the legs or of digestion from the collective activity of the components of the gastro-intestinal tract. As my colleague Friederike Schlaghecken likes to say – following Marvin Minsky – mind is to brain as walking is to legs. Mind is something the brain does.17 And just as there are not two kinds of walking or of digestion simultaneously at work – an observable kind and a hidden kind – there are not two kinds of mind, the conscious and the unconscious.

You might blather, froth and try to insist, as many do, that the states and processes of mind exist without consciousness; that you can take consciousness away and still have beliefs, hopes, desires, thoughts and all the rest of it. But we only know about and experience these things through being consciously aware of them. To say that we can have an unconscious desire is like saying that we can have an unconscious experience of the colour blue. I shall resist such speculations.

So, what is the vast brain-machine up to? If you could look into it, what would you find? You would find that there’s a lot going on, a lot of activity. Not unconscious mental activity, but non-conscious neurobiological activity,18 activity that can be measured using the instruments of neuroscience. And when you do the measuring, you find the body. There are neural circuits that regulate physiological functions like heartbeat and blood pressure, blood sugar and hormone levels, digestion and excretion, the sleep–wake cycle. There are circuits that generate fundamental patterns of bodily movement like those involved in breathing, swallowing, vomiting, chewing, coughing, laughing, making facial expressions and moving the eyes. There are those that regulate the movements we make when walking, crawling, swimming and running, and others that keep our heads upright on our shoulders, keep our eyes steady in their sockets and stop us from falling over. There are the circuits that enable us to produce the skilful movements required for playing musical instruments, producing language (speaking, writing, typing), using tools and all the rest of the things that we do every day of our waking lives. As adults we possess a vast repertoire of behaviours that require coordinated and controlled activity in a large number of muscles; it is circuits within the brain that underlie their production. But that’s not all: great swathes of brain tissue are involved in relaying, processing and analysing messages from sensors in the body – in the skin, the muscles, the joints and ligaments, in the throat, the guts, the lungs and heart, in almost every hidden recess there are sensors of one sort or another. Their messages contribute to the control of the body and to our sensory experiences of it. And as we will see later in this book, these messages from the body also contribute to our perception of the world beyond the skin – they contribute to what we see, hear, touch, taste and smell.

The primary purpose of the brain-machine is to regulate and control the body that houses it. To keep the body working properly, to move it around from place to place, to feed it, to protect it from injury, to enable it to survive and reproduce. The workings of the brain reflect the activities and structure of the body and it is this brain that generates the mind. It turns out that the circuits that govern the body are also involved in what we traditionally think of as mental functions, things like language, thinking and emotion. There is a sense, therefore, in which the mind is a product of the body.

The chapters that follow explore the nature of bodily experience, describe the body senses, and explain how our bodies contribute to our sense of self, our experience of the external world, to emotion and to thought. I’ll begin by considering why the body is largely absent from our experience, which is dominated by the overwhelming presence of the world beyond the flesh, and how this has led to a neglect of the body in our understanding of mind and experience. As the book progresses, the fundamental role of our bodies in forming our minds will gradually become clear. We do not see or hear from inside the body, we see and hear with the body. We do not have feelings and emotions inside a body, we have them with the body. We don’t think in the body, we think with it. Our bodies are not just bodies, our bodies are a part of our minds.


1

OCCULT

GEROLAMO CARDANO is something of a forgotten genius. His name gives us Cardan joint,19 but it’s highly unlikely that anyone familiar with this type of joint would ever have heard of Gerolamo. Born out of wedlock in Italy in 1501, he became one of the premier mathematicians of his day. He was also a physician, inventor, philosopher and incorrigible gambler.20 When he wasn’t playing cards or rolling dice, he was treating patients or writing books. He became embroiled in a debate concerning whether Aristotle was right when he stated that ‘there is no sixth sense in addition to the five enumerated – sight, hearing, smell, taste, touch’.21 His main antagonist was another barely remembered sixteenth-century Italian scholar, Giulio Cesare della Scala, who proposed that sexual feelings constituted a sixth sense.22 Appalled at such wanton sacrilege, Cardano put down his cards and took up his pen in defence of Aristotle, arguing that there must be exactly five senses, no more and no fewer.

His argument went something like this: we can all agree that things can be either in contact with us or else not in contact. If something makes contact with us, it can do so on the outside, in which case it contacts the skin. It can also do so on the inside, as when we put something into our mouths or waft its odour into our noses. This implies that there should be three contact senses, and indeed there are – touch, taste and smell. If something doesn’t make contact with us, then we can imagine either being able to draw a straight line from ourselves to it without meeting anything along the way or not being able to because the way is blocked. Thus, we need two non-contact senses – one that can detect things that are hidden behind other things and one that can detect things that are not. And indeed, we have both: hearing, by which we can know of things hidden, and vision, by which we can know of things not hidden. ‘It is therefore manifest,’ he wrote, ‘that we need five senses . . . if nature had provided a sixth sense, it would have been of no use. Thus, there will only be five senses.’

Despite his impeccable logic, Cardano missed something, a thing so taken for granted that it is very often neglected in discussions of the senses, even today. That thing, I hardly need say, is the body. Like many others, Cardano considered only the sensing of things that are external to the body, things that can make contact with it. Of course, these things include some of your own body parts, which can be external to one another so allowing you to touch one part with another part or to taste and smell it. You can also see much of your body and sometimes hear it. It is the possibility of sensing the body from the inside that Cardano and others overlooked.

Sensing the body from the inside means sensing the condition of the body using sensors deep beneath the skin, sensors that lie within the body’s internal tissues and organs. Long, thin bundles of sensory tendrils spread out from the back of the spine into every organ and recess of the body. Each individual tendril is a sensory nerve fibre and it ends in one or more terminals that are capable of detecting certain things such as temperature, chemical substances, pressure and stretch. These terminals, together with any specialised cells that are associated with them, comprise the sensors and they can be found almost anywhere in the body you care to look. Messages from most of these sensors are sent into the spinal cord and many will reach the brain, messages from others reach the brain directly via the vagus nerve. Presumably these sensory messages are used for something, yet they were overlooked for thousands of years. Why did this happen?

Sensing From the Inside

MESSAGES FROM SENSORS in the eyes, ears, tongue, nose and skin can all produce vivid experiences. When we open our eyes, we see things; when we put some food in our mouths, we taste it; when we listen, we hear things; when we sniff, we smell things; when something contacts our skin, we feel its touch. All these experiences have their distinct and characteristic subjective qualities, which are usually called sensations. Taste sensations include sweetness and sourness; the sensations of hearing include pitch and loudness; those of seeing include colour and brightness; those of touching include warmth and smoothness. It is hard to imagine overlooking such experiences.

There do not appear to be any sensations of this sort associated with messages from the deep sensors of the body, with the possible exception of aches and pains. Most of us have felt soreness in our muscles and aches in our joints, heads and bellies. Some of us will also have experienced stabbing, burning, throbbing and other scary pains from somewhere deep inside, though it is often difficult to say exactly where they are coming from. Of course, Aristotle and those who followed him knew about these aches and pains, they would have experienced them numerous times, but they weren’t persuaded to add another sense to the list. One reason for this was that unlike the five senses, pain lacks a specific sensory organ like an eye or an ear, rather it can be evoked by any form of very intense or aversive stimulation, including very bright light and very loud sounds. Another reason was that aches and pains can be experienced in the apparent absence of sensory stimulation, as happens when we feel the pain of loss or the ache of unrequited love. Aristotle concluded that aches and pains are qualities of experience that can be evoked by the senses, but also by thoughts and recollections. As such aches and pains cannot constitute another sense, I will return to them in Chapter 9.

With aches and pains excluded, there is little else in our experience to suggest that we sense our bodies from the inside. If you are pain-free and you lie down and relax in a dark, odourless and quiet room, close your eyes and remain motionless, what sensory experiences are you aware of? You will be able to feel the pressure of your body against whatever it is you’re lying on. If one part of your body is resting against another, then you will feel their contact. Perhaps you can feel your tongue’s contact with your teeth or the roof of your mouth and the faint rub of your clothes against your skin. None of these sensations is particularly vivid and it may be necessary to concentrate to be fully aware of them. Aristotle would have regarded them all as instances of touch and we follow him in this today. You may also be able to hear yourself breathing and you may be aware of your chest moving up and down as you inhale and exhale; many people are able to feel their hearts beating in their chests. The awareness of chest movement and the beating heart can plausibly be classified as singular instances of touch: as the chest expands, the skin is stretched and it rubs against clothing, as the heart beats it produces a pressure against the skin from underneath – a kind of inverted touch.

Apart from these faint tactile and auditory sensations, no other sensations make an impression on the conscious mind as you lie motionless in the dark. It would seem that most messages from the deep sensors of the body fail to affect our experience. In the absence of any compelling internal sensations and without evidence of any internal sensory organs, it’s not surprising that Aristotle and most subsequent thinkers overlooked the possibility of sensing the body from the inside.

*

YOU’LL RECALL THAT Giulio Cesare della Scala suggested that sexual feelings constitute a sense additional to the usual five. This never really caught on, but he made another suggestion that has enjoyed greater success. He argued that our ability to sense the heaviness of objects that we hold or throw, catch or carry involves a sense other than touch. He observed that merely making contact with something – touching it – does not permit us to perceive how heavy it is; to do that it is necessary to lift the thing and possibly to heft and wield it. It is only by exerting a force on it that its heaviness is sensed. It might be objected that exerting a force with a part of the body will compress and stretch the skin in particular ways, which stimulates the sense of touch and so it is through touch that heaviness is perceived. Giulio Cesare had an ingenious response to this objection: he argued that we can sense heaviness without touching. ‘A lead weight attached to a string is sensed as heavy,’ he wrote, ‘even though the hand does not touch the lead.’23 Although not an absolutely conclusive rebuttal, della Scala’s ideas did influence subsequent development of the notion of a muscle sense.

Things in the world have certain properties – heaviness being one – that cannot be sensed unless you exert force on them using your muscles. You need to push, press or pull on something to sense how hard or soft it is and to sense whether it is solid or not. It is through resistance to muscular effort that these properties become manifest. The idea that our perception of these properties is the achievement of a muscle sense really got going in the early part of the nineteenth century. The Scottish philosopher Thomas Brown expressed the idea quite nicely in 1820:


Our feeling of resistance, in all its varieties of hardness, softness, roughness, smoothness, solidity, liquidity, etc., I consider as the result of organic affections, not tactual, but muscular; our muscular frame being truly an organ of sense, that is affected in various ways, by various modifications of external resistance to the effort of [muscular] contraction.24



This conception of the muscle sense restricts it to the sensing of things that are in contact with the body, not sensing the body itself. As such, Aristotle would have considered it as a part of the sense of touch, which he acknowledged as having several components responsible for sensing different properties of things,25 though he didn’t view these as distinct senses. Since Aristotle’s time, there have been several suggestions for how touch might best be subdivided. Our friend Gerolamo Cardano suggested that touch has four components: one for sensing hot, cold, wet and dry, another for light and heavy, a third for pleasure and pain, and the last for sexual titillation. Like Aristotle, he regarded these as different aspects of the sense of touch, not distinct senses, and he did not recognise the muscular frame as a sensory organ, perhaps to ensure that he was in disagreement with della Scala.

The idea of a muscle sense distinct from touch gained traction late in the nineteenth century partly as a result of two things. The first was the recognition of muscular sensory capacities that couldn’t be considered as types of touching either because there is no contact with anything or because they persist when the skin has been anaesthetised. Della Scala mentioned one of the former when he observed that the heaviness of an arm can be sensed when holding it up and letting it fall, even though it touches nothing. The second was the discovery in the latter half of the nineteenth century26 of sensors embedded in muscular tissues. Soon after their discovery, it was established that they provide information about the condition of muscle tissue, such as its length and the force of its contraction – they sense the body from the inside.

With these two things in place, the foundation stones for recognition of additional, muscle-based senses were laid (for there may be more than one); senses that enable us to feel the heaviness of our body parts and to know where these parts are, the postures they are in and if and how they are moving – senses of the body itself. Today these are widely recognised as additional to the usual five, but many people have never heard of them as they rarely get a mention in schools, which would disappoint those who predicted at the beginning of the twentieth century that at least one of them would soon ‘come into its own as the primary and essential sense’.27 This neglect isn’t helped by the fact that these senses have no generally accepted names. The term muscle sense is not used today because it is now known that these sensory capacities are not based entirely on sensors in the muscles. You sometimes hear the term proprioception, which was invented by Charles Sherrington to mean something else,28 so it’s not surprising to find that proprioception is now used to mean different things by different people. However, the word is the root of the term used to refer to the type of sensors involved: they are called propriosensors and this how I will refer to them.29 A less ambiguous term for the muscle sense is kinesthesis, which was introduced to mean the sense by which ‘we are made acquainted with the position and movements of our limbs’30 (though not their heaviness); it is the term I will use for this sensory faculty. The mystery is why prior to the nineteenth century no one identified it.

MOST PEOPLE TODAY are aware that they know where their limbs are and whether or not they are moving, even if they don’t think of this ability as involving an additional sense. It would be rather surprising if this ability had gone completely unnoticed until the nineteenth century, and indeed it didn’t: its explicit recognition can be traced back at least as far as Galen in the second century ce. Hence the mystery of why it took so long to recognise the kinesthetic sense. An important part of the solution is that kinesthesis lacks sensations, at least it lacks sensations of the sort that characterise the traditional five senses.31 We can vividly experience the redness of a rose, the wetness of liquid water, the coldness of ice, the sweetness of honey, the odour of rotting cabbage – everyone understands what these sensations are, what it is like to have them. The same cannot be said about the posture or movement of an arm or leg; in such cases it is not clear exactly what the sensations are.

Consider the sensations associated with the location and movement of the tip of your tongue or your index finger. Try opening your mouth and moving the tip of your tongue to the left and right or up and down, being very careful not to touch your teeth or any other part of your mouth. When I do this, I find that I know where the tip of my tongue is and I know that it is moving, but this knowing seems almost bereft of sensation. If my tongue accidently touches the roof of my mouth or the back of my teeth, I am immediately aware of tactile sensations produced by the contact. But if I succeed in not touching anything, I am hard put to identify any sensations.32 Try something similar with your index finger: close your eyes and hold your right hand in front of you, palm downwards with the index finger held straight out in a pointing posture and the other fingers flexed to form a fist. Now move the index finger by flexing and extending it about the knuckle joint (the metacarpophalangeal joint in anatomical jargon) so that it remains straight and moves up and down. When I do this I know where my fingertip is and how it is moving, but I cannot clearly identify any sensations that go along with this knowing. I do experience some unambiguous sensations though: as I move it, the index finger sometimes rubs against the middle finger producing tactile sensations, and the loose skin between my index and middle fingers stretches and relaxes, which also produces tactile sensations. Kinesthetic sensations, if there are any, seem very muted and hard to pin down. This has got to be a good thing: imagine how difficult it would be to get off to sleep if your kinesthetic sensations were as vivid as your visual or auditory ones, but without any way to shut them off.

That there is a distinction to be made between sensory knowing on the one hand and the experiencing of sensations on the other has been recognised for hundreds of years. One of the clearest expositions was also one of the earliest: in 1785 the Scottish philosopher Thomas Reid wrote as follows about the senses:


They furnish us with a variety of sensations, some pleasant, others painful, and others indifferent, at the same time they give us a conception and an invincible belief of the existence of external objects. This conception and belief . . . we call [sensory] perception. The perception and its corresponding sensation are produced at the same time. In our experience we never find them disjoined. Hence we are led to consider them as one thing, to give them the same name, and to confound their different attributes.33



The sensory knowing that I’ve been going on about is what Reid was referring to when he wrote of conception and belief, calling it perception. Sensory perception is knowing by sensing. When we are consciously aware of the things that we know by sensing, then our knowing typically involves sensations. These sensations are not the sensory knowledge itself, rather they are the means by which that knowledge is presented to us. Sensations are the medium, the knowledge is the message. But is it possible to have conscious sensory knowing without sensations?

QUIZ SHOWS AND game shows are enormously popular; thousands of them are made in all countries that have TV production companies. Who can honestly say that they’ve never watched one? I certainly can’t and what’s worse, I have watched quiz shows and tried to answer the questions more quickly and accurately than the contestants. This puts me under pressure to answer factual questions quickly and I often find that although I know that I know the answer, I just can’t find it. What is the capital of Oman? It seems as if it is on the tip of my tongue, but it won’t quite come out when the question is asked. In these situations there is a strong ‘feeling of knowing’ even though the facts themselves refuse to be retrieved.

This kind of feeling of knowing seems to me to resemble the feeling of knowing in kinesthesis in which we know (perceive) the positions, postures and motions of our body parts. The main difference between these feelings of knowing is that in kinesthesis the content of the knowing is available to us; we know where our body parts are. What this knowing seems to lack is sensations. In English it is usual to refer to the experience of this sensory knowing as a kind of feeling. We say that we feel that our arms are moving or that they are in a certain posture or position. Is this a feeling of knowing or is it a sensory feeling, a sensation? My experience is that there are no sensations of position or posture. I know the positions and postures – I have a feeling
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