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Yes; all the advantages of sitting still when he ought to move, and of leading a life of mere idle pleasure, and fancying himself extremely expert in finding excuses for it.


Jane Austen, Emma (1816)
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WHAT BECOMES YOU?


Ill fares the land, to hastening ills a prey,
Where wealth accumulates, and men decay


Oliver Goldsmith, The Deserted Village (1770)


There is properly no history, only biography.


Emerson


If you think you’re you, think again.


Your DNA, the code that instructs the assembly of the right amino acids into the right proteins at the right times in the right order and in the right places tens of trillions of times over, giving you a body, is not like a computer script. The code is not perfect, reliable or definitive. Instead, DNA sequences are more like the dialogue in a play. There may be a script, but the outcome depends on the environment in which those instructions are performed. Versions of Romeo and Juliet can vary in quality and tone, from the most ornate productions by the Royal Shakespeare Company to an elementary school performance.


DNA code is a little like this. With a few exceptions, we each have our own unique scripts, but the way those scripts perform in different eras or parts of the world shows considerable variety.


Our bodies are not just expressions of a code. We think of ourselves as the outcome of our unique genes, but our bodies also need an environment to shape them. For a body to function well it needs an appropriate habitat, and when there is friction or tension between body and habitat this can result in discomfort, pathology, disease and morbidity. A genetic code that is ill-matched to its environment spells trouble for the host. Organs that are highly adapted – the gills of a fish, for example – are useless in the wrong environment. DNA in the wrong environment will also have either to compensate in some way, or fail. And, now that we are at the point in our evolution as a species when we have already changed so much of the world around us, from its physical state to the way we interact with it, these changes are expressing themselves with chatty verbosity throughout our bodies, inside and out.


Because of the way DNA works, we are all different and we are all the same: identifiably human, but with an unending variety of shape and form. Every one of us is a complex genetic experiment, a random throw of the dice that hopefully suits the environment we meet when we first see the light of the sun. But because the environment plays such a key role in how our DNA is expressed, I guarantee that you are not the person that your DNA would have made 1,000, 20,000 or 100,000 years ago. Your height would be different, your weight, your face and your eyesight. And the chance that you would have an ingrown toenail, athlete’s foot, asthma, seasonal or perennial rhinitis, tinnitus, acne, lower back pain, fatty liver disease, inflammatory bowel syndrome, short-sightedness, osteoporosis, a sleeping disorder, diabetes, depression, high or low blood pressure, rheumatoid arthritis, panic attacks, tuberculosis, Crohn’s disease, fungal infections, malaria, attention deficit hyperactivity disorder, eczema, cavities and malocclusions, social anxiety, repetitive strain injuries, chronic obstructive pulmonary disease, and many cancers would be close to zero percent. This is what our environment has done, and is still doing, to us.


Still, modern life does have its benefits; in a busy metropolitan centre you are significantly less likely to be eaten by a dinosaur, so there’s that.


OUR BODIES ARE OLDER THAN WE ARE


Humans are a little bit like plastic building blocks – indeed, any living thing is. Amino acids are the building blocks of life and these tiny organic compounds are pieced together to make proteins (of which there are millions of different kinds). Proteins go on to become cells, which in turn bind together to become tissue. Tissue makes up organs, and when they all function together, you have an organism. Whether it is a blade of grass or a beech tree, a starfish, a cephalopod, a Dilophosaurus or a human, the process is the same.


For this reason, the history of the human body is a long one, with some of our anatomical parts predating our species by hundreds of millions of years. But a step over two million years ago, the first identifiably human species began to walk the planet and since then several species of human have emerged, disappeared or converged. Homo sapiens, it seems, was the only species (among quite a few) sufficiently adapted to survive the harsh climatic changes of the Pleistocene and the Holocene. How they will fare in the Anthropocene is yet to be seen – you do have to worry about a species that names itself after the Latin word “wise”. Indeed, some believe that the correct terminology for modern humans – those arguably more intelligent and technically capable than their forbears – should be Homo sapiens sapiens, so wise they use the name twice.


These anatomically modern humans (that most resemble us) first appeared in the middle Palaeolithic; the oldest known fossil discovered in Morocco in 2017 dates from 300,000 years ago. Although Neanderthals exhibited the kinds of symbolic behaviour that demonstrated their creative impulses, Homo sapiens were additionally thought to be capable of planning and abstract thinking (though evidence is mounting that this might also have been the case for Neanderthals).


The story of the emergence of these species and subspecies is one of evolution by natural selection, in which random mutation renders the organism more (or less) likely to breed and succeed in any given environment. But the processes and revolutions we are interested in are not evolutionary, they are cultural, and these cultural revolutions have led in turn to anatomical revolutions. During anatomical revolutions the body undergoes a number or series of changes that lead to an alteration of a feature or operation in response to one’s surroundings or working patterns.


For the purposes of Primate Change, the key cultural revolutions or turning points in our development sometimes happened over thousands of years, and at others the changes might be measured in mere decades.


The first turning point is the very slow Agricultural or Neolithic Revolution that took place roughly 10,000 years ago in which humans shifted from being nomadic hunter-gatherers to become settlers and farmers. This Agricultural Revolution is not to be confused with others of the same name. It specifically refers to thousands of years of transition from hunter-gathering to the settled farming that is practised in cultures and countries throughout the world. But the demographic transition that took place was much greater than just the development of growing and production techniques. Hunter-gatherers morphed into a sedentary species that settled in villages and small towns, with all the associated environmental impacts attached to food production, such as irrigation and even deforestation. It is at this point, too, that we see the invention of something so basic that modern humans may wonder at it needing to be invented at all: storage.


Storage is only necessary when a society has reached a point at which it is acquiring and producing more than it needs – not something that previously troubled the Homo genus. First, Homo required the invention of something as simple as a jar. Then the jars needed to be housed on shelves – shelves go in cupboards, and so on. Fast-forward a few thousand years and this process has transformed into the fluorescent storage metropolises that skirt our towns and cities. These are places where we dump our things because we no longer have space for them, because the pleasure of acquisition is greater than that of possession.


The next turning point we might call the metropolitan or urban revolution, being the move from agrarian or village to city life. It was the second key point in our movement into the Anthropocene and the development of its body. From our perspective, this seems a long history, but this time of change is a good deal shorter than the Agricultural Revolution.


If the agricultural body is human version 2.0, then the metropolitan is version 2.1. Cities such as Damascus and Aleppo in Syria, Jericho on the West Bank, Athens and Argos in Greece or Plovdiv in Bulgaria have traces of settlements going back as far as 11,000 years, but they were not cities at that time. The ancient city of Ur in Mesopotamia is estimated to have had a population of about 65,000 people at its height – and this was about 4,000 years ago. Then, it would have been practically the only city that we would recognize as such. At the time, the world population is estimated to have been between 27 and 72 million, so the number of people living in cities compared to those living in rural communities would have been tiny. Fast-forward a few thousand years and the story changes substantially.


The tipping point comes in 1851.


In the middle of the 19th century, London was the capital of the world. The British Empire was about to reach its zenith, and the metropolis was the centre of culture and commerce for all of it, with the new northern cities being the engines driving manufacture and export. The current population of London is about 8.7 million. In 1851, it was just over 2 million. But that doesn’t mean that the population density was all that different. The difference in numbers is mostly accounted for by the geographical spread of London throughout the 19th and 20th centuries. More people have spread themselves more widely.


During the 19th century, London’s population grew quickly; from 2.2 million in 1841 it more than doubled in size by 1881 to 4.8 million. Population growth like this may seem normal to us, but what happened during those 40 years was part of a larger and more significant story that marked a change in our relationship with the landscape and the environment, disease, morbidity and everything.


In the 1841 census, the urban population was 48.3 percent of the country’s population. But by the time of the next census, the scales had tipped. In 1851 this figure suddenly jumped to 54 percent. The significance of this shift is difficult to underestimate. There had been no previous time when a country’s rural population was outnumbered by an urban or metropolitan one. And the trend continued; by 1891 urban populations had ballooned to represent more than 75 percent of the country’s population. Throughout the 19th century urban populations increased by more than 20 percent during every decade.


The other spike in human history was, of course, the Industrial Revolution (see here) – the time when we transitioned from using hand production methods to devising mechanical ones. The industrial body is a new kind of human; version 3.0.


Inventions proliferated in the white heat of the foundries, with new technologies such as steam power, textile and paper manufacture, cement and concrete production, gas lighting, mining, the railway and other modes of transport conjured from the flames. The Industrial Revolution was the reason labourers moved from the country to the city during the 19th century and its impact was felt everywhere.


Innovation rocketed as quickly as the world’s population soared. In 1750 estimates place the number of people at 700 million; today we have crested 7 billion and we are still accelerating, in much the same way as technology. It now takes just four and a half days for another million people to be added to the world’s population and it is estimated that the total will reach 8 billion within the next decade. Estimates vary, but approximately 10 percent of all the humans who have ever existed are alive today.


At its most basic level, population grows because the birth rate outstrips the death rate, and advances in healthcare (particularly neonatal) also push up life expectancy. Today we can really see the rise of unnatural selection. With the refinement of healthcare techniques and technologies, a greater variety and abundance of food, as well as better education about lifestyles, infant (and parent) mortality rates have plummeted even in underdeveloped countries. In the 12 months between June 2016 and June 2017 the population in the UK rose at the fastest rate since 1947 – the year of the post-war baby boom. The reason for the recent rise? Worryingly, there is no particular reason beyond that of births outstripping deaths at unprecedented rates.


The impact of the Industrial Revolution on human bodies was significant. A broad range and variety of working practices existed before that period. I don’t wish to romanticize them; many were hard, unpleasant, life-threatening occupations, but the range of body movements they required was extensive. Friedrich Engels, who studied the working classes of Manchester in the mid-19th century, suggested that the rural labourers of the preceding century had been lucky enough to have, “vegetated throughout a passably comfortable existence, leading a righteous and peaceful life in all piety and probity; and their material position was far better than that of their successors.”^


During the shift from manual to machine labour, particularly during the first half of the 19th century, the range of body movement used by manual workers (or “hands”, as they were called) diminished significantly. The work that the hands did, by hand, gradually became more limited and eventually became as refined as the carbs in a sugar sandwich.


There was much concern about the number of accidents and the terrible disabilities that were caused by modes of work in the 19th century. An avalanche of legislation was passed to protect the working classes (including young children) from widely-reported abuse by their employers. And the evidence cited was often the damaged bodies of the poor left unable to earn after work-related injury or disability, or as the result of chronic misuse – there were harrowing stories of workers having their skin stripped from their bodies by machinery, or being left blind or disfigured with amputated limbs.


What happened over the next hundred or so years was a further refinement of these new working practices, which was so complete as to be nearly unimaginable. Black smoke-chuffing chimneys sprang up in cities throughout the 19th century; they became a feature of the urban landscape everywhere, announcing these new ways of working.


We have something similar in the 21st-century urban landscape: the office block. These new buildings announce version 4.0 of the human body. They declare an even further refinement of working practices. These are undoubtedly healthier environments than the factories that preceded them, but their plate-glass windows, strip lighting and stain-proof carpets hide perhaps the most significant contributor to our Anthropocene bodies.


This second wave of the Industrial Revolution is not quite as unhealthy as the first, but it is persistently toxic. What I am doing as I write this is what more than half the population of the world is probably currently doing: sitting down. The majority of work now undertaken on the planet is performed in this pose, with the body bent at two right angles while sitting on a chair, hunched slightly forward, with rounded shoulders and the nuchal ligament at the back of the neck engaged to stop the skull crashing onto the keyboard.


Despite what we might think, chairs have not been common for all that long a period. While they are extremely old, chairs were historically rare. There are monuments in the ancient Babylonian city of Nineveh that feature ornate chairs. There are images of them on Greek vases and carved steles, as well as representations of them in early Chinese and Japanese culture. For millennia they have been used as a symbol of authority (the highest academic attainment in my profession is referred to as “a chair”) and perhaps because the chair had become such an important status symbol, for a long time it could not be widely adopted.


In homes, benches and stools were widely used for many hundreds of years, but it was not until the Early Modern period that chairs became a common feature of a family’s home – hard, wooden, upright chairs were mostly to be found.


For all its tough ways of living, working and being, the Industrial Revolution was also a period during which people craved comfort and leisure. During the early 18th century, there was a shift in the fashion of manners in the French court, from upright formality to a much more leisurely mode of social interaction in a seated, semi-reclining posture. This fashion went hand-in-hand (or bum on seat) with the introduction of the fully upholstered chair, one in which it was comfortable to sit for hours at a stretch.


Add to this the invention of cinema, TV and video games and you have a perfect storm of sedentary work followed by predominantly sedentary leisure, too. The imbalance is so extreme that the fingers of a sedentary worker roam up to several kilometres a day as they dance briskly across phone screens and computer keyboards; while some studies suggest that their feet cover 1km (0.6 of a mile) over an entire month.^


None of us can sit down for eight hours a day experiencing all the terrible effects that inactivity has on our bodies, and then expect a 30-minute yoga or spinning class to magically undo the marble-like stiffness we are instilling into our bodies.


The muscles in the back of sedentary workers gradually become enfeebled from lack of use; the little work they do is reduced to occasionally carrying the 30–50 kilograms (66–110lb) weight of the torso. But when sitting they don’t even do that. When a body has weakened musculature, it is easier for dysfunction to creep into the joints, which through movement, force and reduced resilience can alter the mechanics of the spine.


In The Analysis of Beauty (see below), 18th-century artist William Hogarth wrote about a “waving and serpentine” S-shape as “the line of beauty”, which “leads the eye a wanton kind of chace”.^ At the core of this master’s inquiry lay some simple principles of balance, symmetry, variety, simplicity, regularity and intricacy, which for him the S-shape perfectly embodied. The human spine possesses a similar line of beauty because it is also highly functional. The shape maintains a good centre of gravity during bipedal movement, as well as functioning as a kind of spring that can absorb shock in both running and walking. But by the age of 40, most of us who have done sedentary work are unable to stand up correctly because our perfect S-shape is starting to look a little more like a Z. (An S-shape absorbs vertical shock much more efficiently than a Z does.)
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The wave-like, serpentine, perhaps spinal, lines of beauty are scattered throughout “Plate I” from Hogarth’s, Analysis of Beauty.
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An example of how spinal loading can change with age, based on Mike Adams and Patricia Dolan’s research in “Spine Biomechanics”, Journal of Biomechanics, 2005.





When the S-shape becomes a Z in an ageing sedentary worker, the discs at the base of the spine are strained because of uneven pressure – and because they are less elastic than they were during the preceding decades. These changes to the stress-shielding capability of the intervertebral discs can multiply pressure toward the posterior edges of the spine by up to 500 percent between the ages of 20 and 40.^ To make matters worse, the newly shortened muscles might also gradually pull the pelvis out of position, so that even when standing, it can be difficult to find a stance that is not pathological in some way because the mechanics of the spine have been altered.


Many sports and physical therapists suspect that when shortened muscles pull the lumbar spine out of line a group of muscles called the hip flexors are the root cause. This process of muscle shortening takes a considerable length of time – it is geologically slow, but then we give it a lot of time. We sit for an estimated 70–100 hours a week – that’s four to six years of every decade; longer than we spend sleeping, or doing anything else, in fact. A session of Pilates once a week which spends only a few minutes on stretching hip flexors is unlikely to do much to alleviate this process, the momentum of which builds with the threat of a gathering iceberg drifting in northerly latitudes. Our bodies are destined to hit this iceberg some time in early middle age and most of us are powerless to stop it.


The first time I experienced back pain was when I first started using computers in the early 1990s, I was simply required to put the right numbers in the right boxes, execute some commands and move on to the next item (the very essence of modernized factory labour). I had an office chair (a new experience for me), my desk was near a window out of which I had a pleasant view. As offices went, it was a good one. This was a simpler time: mice had balls, men’s shorts had just two pockets, and in-trays strained under the weight of memos and internal post because no scoundrel had yet invented email. For some reason, on the wall above my desk was an A3 diagram. This was a line drawing of what looked like a crash-test dummy; instead of joints it had large, circular hinges, with lines indicating range of movement. Its back was gun-barrel straight, and its feet rested in a parallel and unfidgety pose on the floor.


It was a version of me (and those temps who had preceded me), seated at a desk, locked in a rigid and seemingly perfect posture – a cyborg, an ideal synthesis of human and machine in which biological and mechanical technologies met at laser micrometer-perfect 90-degree angles. The worker in the diagram was a model employee, never stopping, chatting or slouching. The worker never shifted in their seat or gossiped over their cubicle. The eyes of the worker were always trained on the monitor, and like an ideal partner, the worker’s height matched perfectly that of the computer. This rigid stillness protected the worker from harm because of “good” posture.


The fiction of the diagram was known to me then. No one works like that, where everything they do is ergonomically optimized. Those who sit in a fixed posture cannot avoid RSI, eye-strain, sciatica or any of the hundreds of other pathologies known to be associated with sedentary living and working.


This lifestyle was the creator of my back problems. It wasn’t that my body was somehow too weak for modern life, but that the human body was never meant to physically experience modern life in this way. Today, remaining static and rigid in any kind of posture is one of the few known causes of back pain.


This is not my story, though.


I am one of the billions whose body has been changed by modern living. And we have much to be grateful for: central heating, beds, longevity – our standard of living is better than that of a medieval monarch. Many other items appear in the list of modern life’s benefits: analgesic dentistry, transport and billions of prescription drugs – of course we should be thankful for these, too – but our gratitude should be tempered by remembering that the majority of the problems they are addressing only exist because they have been created by the way we live now.


The chances are that most of the people reading this will not die of natural causes, but of a mismatch disease; this is not just the result of being born with the right (or wrong) DNA. Mismatch diseases are thought to be brought about by the tension between our bodies and the newness of the environment that those bodies are required to inhabit. And they are mostly diseases that are familiar and seem natural to us. Type 2 diabetes, for example, has been around since the dawn of humanity, but in the environment and with the diet of the Palaeolithic hominin there was little opportunity for the genetic disposition to manifest itself. There was little processed food and sugar to exacerbate the condition then. Fast-forward two million years, and the same genetic predisposition exists in a more toxic environment encouraging overconsumption, in which it is cheaper to buy a bag of jam doughnuts than an avocado.


While early humans probably consumed about ten tablespoons of sugar per year, in the modern Western diet that is more likely to be the amount consumed daily.


If we try to plot a graph or draw a pie chart to show how astonishingly swiftly all these changes are happening, how quickly our environment is changing, how recently our bodies have become (as Hamlet said) “out of joint” with their times, the proportions present us with some difficulty. In the pie chart opposite each of these revolutions is included, but the only visible one (when compared to the entire lifespan of our species) is the 10,000 years during which we have been farming. The overwhelmingly vast majority of our history has been spent hunter-gathering. The time during which cities have risen, or since the Industrial Revolution, or the time in which we have been doing sedentary work; we think of them in human terms and they seem normal, even traditional and longstanding to us – they have been around for generations. But they are all such a small part of our history that we cannot see them. They do not even exist as a single pixel on a computer screen.


To put it another way, if the timeline for human-like species were condensed into a nine-to-five working day you would need to wait until 4.58pm for the Agricultural Revolution. Even the smallest cities weren’t built until well into 4.59pm. The Industrial Revolution? You would have to have been keen-eyed to notice it. It began at 4:59 and 58 seconds. Nearly all the technology we know and interact with would have come and gone in about the time it takes to sneeze.


As a result, our bodies are in shock from these changes. Modern living is as bracing to the human body as jumping through a hole in ice. Our bodies are defending and deforming themselves in response. Our limbic systems pump us full of nervous tension because they find themselves in urban environments they do not recognize. These environments seem normal to us on a conscious level, but on an unconscious one they lack traditional sources of food or water, and so, as far as our primitive brains are concerned, they believe we have chosen to settle in a spartan desert.
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In this pie chart both the Metropolitan Revolution and the Industrial Revolution were included in the calculation, but their size relative to the lifespan of our species is too small to see in print.





As the fountain of innovation continues to flow in modern life, through GM crops, the acceleration of virtual-reality, augmented-reality and artificial intelligence, and as more jobs are snatched by robots, new pathologies will emerge as our bodies crave to be outdoors doing things they recognize as simulations of hunting and gathering (the activities our bodies evolved to carry out).


These desires are independent of our rational thought processes – and these are the activities for which the body receives the richest rewards. The sheer number of them is breathtaking. Perhaps there are ways in which we might meet these needs. In an odd way, they are inscribed with the definition of tattoos all over the Anthropocene body. From our toes up to our knees and hips, through our joints, pelvis and chest cavity, around our shoulders and along our arms to the tips of our fingers, along our curving Cyrillic spines, across our misshapen faces, to the tops of our drooping heads, changes are written all over our bodies. We just need a cipher to be able to read them, and then we can start learning how to reclaim and restore our modern, sagging husks.


The examples included here have been chosen in some cases based on my own body and its relative commonality, being that of an unremarkable Western male, neurotypical, able-bodied but beginning to be restricted by middle age – and with pathologies shared by millions, if not billions. A complete analysis of the modern body would require a library of books on everything from breast-feeding, the contraceptive pill, cosmetic surgery and antibiotics to every kind of cancer, neurodegenerative disease and allergy, so the focus will be mostly on how particular body parts shift in and out of focus at key points in our history, or on what those key moments have done to parts of our bodies. Diet also seems to be a subject the Anthropocene human is obsessed with, and it sits mostly in the background of many of the chapters here for the simple reason that the shelves of bookshops are already bowed under the weight of the tomes published on the subject, with everything from the “red wine” diet to urban “paleo” recipe books.


And so, with some sense of scale, let’s head back in time to make a little more sense of who it is we are becoming.


THE ANTHROPOCENE BODY


Our appearance and the way we move, rest, sleep, think, eat, gather and communicate have all changed dramatically since Homo sapiens first walked the planet probably well over 300,000 years ago. We have not evolved all that much since then, but as we have been extremely busy farming, irrigating, planning, building, mining, drilling, testing and dumping waste in those surroundings, those very surroundings have been changing us. And we are arriving at a moment in our history that is about to be named for the tremendous impact our activities as a species have had on our environment.


About a year ago I was talking to a class of English Literature students about Dickens and urban life and I asked them a relatively simple question – one they may have been able to answer in secondary school, but to which they had since forgotten the answer. It was also a loaded question: “Which geological epoch are we living in?”


Geological epochs were defined in the 19th century, although at the time those who named them had no idea how far back they stretched. They thought they were dealing in a currency of thousands, perhaps millions, of years. With the discovery of radiometry in the early 20th century the geological history of the Earth has since been traced back 4.5 billion years.


Thanks to the endeavours of history’s geologists there is at least one right answer to my question, but there is another one, too. The first and more traditional answer my students could have given me was that since the end of the last Ice Age about 11,700 years ago we have been in the Holocene epoch. It is characterized as a relatively stable and warm phase of Earth history after a glacial period that lasted about 100,000 years. One of the stranger things about the Holocene is that it is a relatively short span of time – the preceding epoch, the Pleistocene (during which humans evolved) was a staggering 2.5 million years in length.


The last Ice Age was hard on the human body; there were at least 20 cold cycles of freezing and thawing, and on average global temperatures were about five degrees cooler than today. Consequently, the planet was much drier as there was much less atmospheric water because so much was frozen in colossal ice sheets. This was a hard environment for Homo, and if those deep cold snaps had not happened there could still be several different species of humans on the planet today.


The second option the students could have chosen was that we are living in the Anthropocene (from the Greek words anthropos, meaning “human” and kainos, meaning “recent” or “new”). The term was coined just a few years ago by the Nobel prize-winning, atmospheric chemist Paul Jozef Crutzen (although as early as 1873 a similar term was used by the Italian geologist Antonio Stoppani, who called it the anthropozoic era). Although the term Anthropocene is not yet widely known, it soon will be. Within a year or so of this book being published, it will be officially adopted. During the following decade, kids will return from school telling their parents about it. In ten years, the man sitting next to you on the bus will know what it is. In a hundred years’ time, people will still be thinking, writing and talking about it; and in five hundred years… but perhaps we should not get ahead of ourselves.


The name is teetering on the brink of official designation. The people who debate and decide on the timing and naming of such things are the members of the International Union of Geological Sciences (IUGS).


The group was founded in 1961 with the goal of establishing international cooperation in the field of geology. In 2009, a working group was assembled which was asked to gather evidence of the Anthropocene. The members of the IUGS are understandably reluctant to tinker with their hard-won geological timescales. The chronostratigraphic table, with its divisions, subdivisions and sub-subdivisions of supereons, eons, eras, periods, epochs and ages is as beautiful, simple, concise and encyclopaedic as the periodic table is in chemistry. There is not only a story behind every name on the table, but a complete and unrecognizable version of our world, too. Just as the editing of the periodic table is not taken lightly, the idea that we are living in a new period is considered hugely challenging because the evidence used for establishing a new geological epoch cannot just be local, but must be found globally.


The working group has proposed that there is overwhelming evidence that the planet, its atmosphere, its oceans and wildlife have been permanently changed by humans. The changes we see today are as substantial as those made by the last Ice Age. Much of the evidence is based on changes that we are unlikely to brush up against in our day-to-day lives. Looking for that global evidence in this new epoch, there is a sudden spike in mineral novelty on the planet (human ingenuity has devised many new compounds). Radioactive isotopes from numerous nuclear tests have also been found across the planet. Dangerously high levels of phosphate and nitrogen in soils (from artificial fertilizers) also provide evidence. Then there are the problems that are all too recognizable to the Anthropocene human: plastic pollution, the globally pervasive spread of concrete particles – even chicken bones can be included as evidence because the remains of the billions and billions of chickens that have been produced for human consumption are fast becoming a permanent part of the fossil record. The modern chicken that is industrially reared for human consumption is also larger and meatier than it was just a few decades ago. Thanks to our endeavours, we now boast Anthropocene chickens as well as humans.


This sounds beyond the realms of reason; however, it stands as a stark example of our own bodily transformation. The size, shape and bodies of animals have changed significantly as a result of human intervention. These changes could seem as innocent and insignificant as those that influence the breeding of dogs, but they tell us how easy it is for complex organisms to change through a little reproductive management and animal husbandry. The story of the changes in humans follows the same narrative thread, although it is a little more complex.


The bodies of humans evolved during the Pleistocene between two and three million years ago and have moved through several stages to become what they are today. All of us carry a hotchpotch of genes that cannot be said to be in any way “human” because so many of them are inherited from older life forms and species.


Inside a human cell is a nucleus; inside the nucleus are (with some exceptions) 46 chromosomes – 23 from each parent. On each chromosome there are thousands of genes, and if these were removed from most of the cells in your body (red blood cells and the lenses in your eye are examples that contain no DNA), and uncoiled, their length would take you far, far beyond Pluto and out of the solar system altogether. We carry a lot of DNA: genes have to make many different kinds of proteins that make parts that make parts that make parts to eventually form body parts. In a system so large and complex, genes are often selected for over thousands of years, but cultural changes, as we shall see, can be introduced in a generation.


One of the key moments in our evolutionary history was when, in different parts of the world, we stopped collecting food and began growing it instead. Rice became a crop in China around 13,000 years ago; chickpeas, lentils and others (called founder crops) around 11,500 years ago in the Middle East. In Mesopotamia (modern-day Iraq) pigs were domesticated as early as 15,000 years ago, sheep between 2,000 and 4,000 years later and cattle much later, around 10,000 years ago. It seems odd to call a period of about 4,000 years a revolution, but that is what it was – an Agricultural Revolution.


As humans significantly changed their relationship with their immediate environment by farming instead of hunting and growing instead of gathering, their bodies began to change, too. Their new diet didn’t just change the shape of their stomachs, but also their faces. The number of teeth they had (and we still have) became surplus to requirements. With their softer and mealier diet their jaws failed to mature and expand properly, so they developed malocclusions, or misalignments. Their teeth didn’t fit in their head any more. The shift to a carbohydrate-heavy diet also brought with it more tooth decay. Our genes respond to some of these changes where and when they can, but they are doing so inconsistently and very slowly; in other cases, evolution plays no role whatsoever. Evolution does not take into account health and wellbeing – or pain or morbidity if these strike beyond the age at which humans normally reproduce. And 10,000 years (as shown on the illustration) is a tiny span of time when compared to the history of the species.


But in that short window of time we have been busily changing the world; altering its lithosphere, messing with its species, polluting its oceans and drilling holes in its strata – Kola, a 12-km (7.5-mile) deep borehole was built out of curiosity by the Russians. We have also been experimenting with all the responsibility of a toddler brandishing its parents’ loaded gun. The Anthropocene human is one whose body has changed – not as a result of evolution, but in response to the environment we have created. With new scientific discoveries, experiments in living, changes in modes of working, alterations to our social landscapes and countless other transformations, improvements and innovations, the world we’ve created has quietly been changing us, too.


Back to the seminar group; although I was discussing Dickens and epochs with them, what I was mostly thinking about was the scalding pain in my back. I’ve suffered with it intermittently since my twenties, but there are times when I have it for such long periods that I believe it has at last become permanently, painfully, mood-alteringly chronic. As I walked and talked during the class, I occasionally had to stop and crouch in a full squat to relieve the pain.


I creaked my way around the classroom as we started to talk about the bodies of some of Dickens’s characters from his last novel, Our Mutual Friend.^ It is a voluminous book, a banquet of social ills in which all the metropolis appears, from the highest echelons of the new-monied classes with the society-loving Veneerings, to the precariat existing on the edges of civilization. There is Mr Venus, sentimental and creepy in equal measure. He is an articulator of limbs who deals in body parts, both real and prosthetic. Silas Wegg, a street trader of ballads, is desperately trying to earn enough to buy back his amputated leg from Mr Venus’s eerie emporium. And there is Jenny Wren, a twisted and stunted doll’s dressmaker who is the child-parent of an alcoholic father. At a number of points through the novel she tells us, “I can’t very well do it myself, because my back’s so bad and my legs are queer.” It is a novel of a society as mutilated and mangled by its conditions as Jenny Wren’s spine.


However, before the 19th century, bad backs do not make much of an appearance in literary history. Famously, there is the case of Shakespeare’s Richard III, who we have seen hobbling and hunching his way about the stage for four centuries. In Thomas More’s History of King Richard III (approximately 1513–18), he is described as: “little of stature, ill-featured of limbs” and “crook-backed”.^ But these descriptions are tied up with early-modern ideas about biological determinism – the notion that one’s personality is somehow inscribed in one’s physical appearance – so his ethics seem as crooked and twisted as his spine. By Dickens’s time, this had changed. While the Victorians had their own versions of biological determinism (just as we do today), the explosion in both the variety and instances of disability is explained by the revolutionary change in working practices. As the mode of work changed, so did the work-related disabilities associated with it.


There is a tendency today to think of our work as easier than work done in the past. I certainly feel that my job cannot be considered hard work. I get stressed, as anyone does, but my grandparents ran a farm. That was hard work. I stand at lecterns in centrally-heated and air-conditioned spaces; I stroll around seminar rooms and write some emails; yet there are times when my back pain is crippling. And I am far from unusual in this.


Back pain, specifically lower back pain, is now the single leading cause of disability throughout the world. It is the most common reason for missed days of work. It is the second most common reason for visiting a doctor. Half of all adults in the US have had symptoms of back pain in any given year, with an estimated 80 percent of adults expected to suffer from it at some point in their lives.^


The spiralling cost of healthcare connected to these common modern pathologies, such as back pain, type 2 diabetes and chronic obstructive pulmonary disease, are now so acute that with the addition of a little more time to gather momentum, they will be enough to bankrupt the health services of at least a few countries. While it is true that we are living longer in the West, as longevity inches upward morbidity is skyrocketing.


If this all sounds rather grim and hopeless, help is coming. While there is no “solution” to the Anthropocene, there are sackfuls of them for the Anthropocene body. If much of our morbidity derives from our lifestyle, then in many cases it is a matter of making simple changes that will have a big impact on the way we live. The solutions usually focus on giving our bodies a little more of what they were expecting to find in the environment they were born into, rather than the weird concrete land they encountered. These solutions are not to eat raw meat or drink from a river, but more about finding ways of making the benefits of modern life work better for us. At the end of each chapter of the book, there is a short section entitled “Winding Back” with some nudges and a little advice, grounded in research, to help relieve some of the tension that exists between our bodies and their environment. Because there are incrementally more changes in the environment, these “Winding Back” sections grow longer as we move through the different versions of the human body. But, for now, let’s find out a little more about how we got into this mess by looking at the kind of body that many of us might wish to wind back to inhabit.
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PRIMATES CHANGE: MOVEMENT, MECHANICS & MIGRATIONS


… that man with all his noble qualities, with sympathy which feels for the most debased, with benevolence which extends not only to other men but to the humblest living creature, with his god-like intellect which has penetrated into the movements and constitution of the solar system – with all these exalted powers – Man still bears in his bodily frame the indelible stamp of his lowly origin.


Darwin, The Descent of Man (1871)


I used to love nostalgia.


Looking back to previous ways of life is a perilous occupation. It is all too easy to filter out the hardship and discomfort of the past, and even as M R James observed, its ugly brutality. “A View from a Hill”1 is a typically creepy story he wrote in which an ageing antiquarian, while visiting an old friend, finds that the blurry binoculars he has borrowed are a window to the past. At first, he sees green fields, meadows and maypoles, but a startling part of the view from the hill of the title is a gibbet with a body hanging from it. Now part of an important genre called folk horror, this James story is as much a warning to the nostalgic as it is to the curious; a little nostalgia can be a dangerous thing.


As we get up onto two feet we must tread carefully when looking at the history of the human body. The tenor of the argument here is not to suggest that we can go back in time – if we could, who would want to? But there is a great deal that we can learn about ourselves by looking at where we came from, and it is often the case that remedying some serious ills can be a matter as simple as going for a brisk walk or playing out in the sunshine. The DNA of the Palaeolithic human expected this of us, and it still does. This section focuses on the body as it evolved, imperfect certainly, but nonetheless one that was adapted to revel in certain behaviours, and one that was rewarded for fulfilling even the most mundane tasks, such as walking.


ANIMALIA CHORDATA


Where did our bodies come from? Why were some random variations in the history of our species so favourable to our survival? The answer to these questions are not to be found only in the shape, form and function of our bodies, but in the environments they encountered when the Earth was a different place. Fins may generate tremendous locomotive power, but not in the air or on land; instead, a body and its environment must meet for variation to be favourable. We need to glance at the deep history of the human body, looking at how primates changed during the Pleistocene, and how some of the body parts that we Homo sapiens inherited might not be suited to our modern world. To understand what is happening to our bodies today, we need to understand where they came from, and what difficulties their adaptation was addressing. What is the human body for? What tasks does it need to fulfil in its environment? How might those tasks have changed?


The human body was never perfect, not during the Industrial Revolution, nor during feudalism when peasants worked the land, nor when cities first rose from the sands of what would become Mesopotamia and Egypt, and not during the Agricultural Revolution about 10,000 years ago, or even before then. But without being nostalgic, we know that at the very least the human body was strong enough for us to shuffle to the top of the food chain after what some palaeontologists have called the Cognitive Revolution. How did we get there? How did our early bodies adapt to make best use of the environment?


It was a journey – such a long journey – and we made it all on foot; everything held together by a firm, strong column, the fulcrum of the multidimensional gait cycle: the spine.


The name by which our species is classified runs thus: Animalia Chordata Mammalia Primates Haplorhini Simiiformes Hominidae Homo sapiens.^ The first refers to the fact that we are multicellular with the ability to move. The second is to do with our spine (and the cartilaginous notochord that runs along our backs in the womb).


These bones in our backs have a staggeringly deep and broad history. According to palaeontologist Stephen Jay Gould, they have formed the core structure of trillions of animals for hundreds of millions of years, an idea he explored in Wonderful Life: The Burgess Shale and the Nature of History.^


The Burgess Shale is a particularly fruitful deposit of fossils in the Canadian Rockies of British Columbia, Canada; they date to about 500 million years ago, just after the Cambrian explosion – a period which saw a relatively sudden proliferation and divergence of life forms on the planet. The phenomena was observed as long ago as the 19th century; geologist William Buckland noted (and he was not alone in doing so) that the sudden appearance of organisms such as trilobites, for example, left Charles Darwin with out-turned pockets, gesturing to us with empty hands, when, in 1859, it came to explaining this phenomena in On the Origin of Species: “To the question why we do not find rich fossiliferous deposits belonging to these assumed earliest periods prior to the Cambrian system, I can give no satisfactory answer.”^


Gould’s book argued that in the Burgess Shale there was a greater diversity of body blueprints (phyla) than can be found today. Morphologically, it was a distinctly more experimental period for life on Earth. Gould is, of course, not the first palaeontologist to work on the Burgess Shale, but he was terrific at pulling the significance of this fossil record into focus with his thoughts on the meagre and diminutive Pikaia worm. The fossils themselves (there are many) show an animal, a little flattened, like an eel, but only about 5cm (2in) in length. But unlike, say, a slow worm, the fossil is not smooth, instead it has segmented blocks of parallel muscles that look not unlike a spine. Its significance is such that a team headed by Professor Simon Conway Morris of Cambridge was able to establish, by looking at more than a hundred fossils of the worm, that it possessed a notochord (that flexible cartilage found in the embryos of all vertebrates).^


The conclusion is that the Pikaia worm is the common ancestor of all vertebrates on the planet.


About half a billion years ago during the Cambrian explosion, early chordates (organisms with a hollow dorsal nerve chord) began to appear. The years in their millions marched onward and during the Devonian period (the age of the fishes about 419–359 million years ago) these organisms had skulls, jaws, fins, tails and gills. As the Devonian gave way to the Carboniferous (359–298 million years ago), fossils show, through the developing robustness of their bones and muscle attachments, that some life forms were becoming more committed to venturing onto land. Even today, some fish use their limbs in the way a mammal does. The Sargassum frogfish, in order to evade a predator, deploys digit-like appendages to clasp surrounding vegetation. How and why those limbs later developed five digits as the ideal across species, scientists still seem unsure.


About 70 million years later, limbs began to appear more frequently below, rather than on the side of the body. This led to a burgeoning predominance of reptiles (Mesozoic, the name for the geological era, literally means “mid-life”, between fish and mammals). This limb development is still evident in some fish such as mudskippers or the Pacific leaping blenny, which have feet-like fins.


Farther on, from about 200–66 million years ago dinosaurs flourished. Early mammals (the “mammalia” of our classification, being warm-blooded, featherless, with teeth, and so on) coincided with them, but they did not begin to thrive until much later, when the Mesozoic era became the Cenozoic (or the age of mammals, as the word means “new life”). In this era, about 55 million years ago, dry-nosed primates (the “Primates Haplorhini” of our classification) appeared and spread throughout the world. These monkeys and apes (the “simiiformes” of our classification) had collarbones, fingers, thumbs, toes and forward-facing eyes (unlike dolphins and whales) and flourished in and around the trees of Africa.


About 20 million years ago, in an unrecognizably different climate, Africa was basically a super-forest, an enormous planetary lung exhaling tonnes of oxygen into the Earth’s atmosphere. In such an environment it is hard to imagine an evolutionary advantage to emergent bipedalism, but there was still migration. Early apes such as Proconsul africanus (discovered in 22-million-year-old deposits in Kenya) and Dryopithecus both made it across the land bridge between Africa and Eurasia and had spread across Europe and much of Asia 10 million years ago. These were the early great apes (or Hominidae – no tail, S-shaped spinal column) that eventually led to Homo.


When we are dealing in millions of years, we are not just interested in the life and death of organisms, but also the persistently changing face and behaviour of the planet itself. For the previous 200 million years, India had been drifting north through the Indian Ocean and began colliding with Asia about 50 million years ago. As the collision persisted about 10 million years ago, the formation of the Himalayas was so significant that it had an impact on the world’s climate. Their height made India a much wetter place, subject to regular monsoons, drying the surrounding air so that as the winds drifted to meet the super-forest of Africa, they were no longer bringing rain with them. About 5–10 million years ago, the forests began to dry out, dying back to leave wide open grasslands exposed to the sun.


Bipedalism may not have offered any advantage to an adapting species of the forest, but that was not the case for grasslands. The sudden emergence of these two different habitats brought with them a species split between those adapted for the trees and those for the grass – and neither environment is particularly good for the preservation of fossil remains.


Our hands and feet, unique among species, were not a huge evolutionary novelty. Although the correlation is complex, a set of genes called the Hox sequence, which contain code for how different structures develop, is found in all animals, from giraffes to jellyfish, blue whales to fruit flies. Much animal diversity is founded on the simple principle that bodies are constructed from repeating units similar to plastic building blocks, with genetic programmes for building particular structures into certain compositions. In the animal kingdom, Hox genes are activated in different ways to create fins, antennae, peculiarly long necks, heads, tails, and of course, our feet.


Our own feet are basically tetra-paddles, adapted (as fins are) for locomotion and negotiation of solid ground as opposed to water, so it’s not a surprise to find that they are constructed using the same programs and cells that made fins for many millions of years. Palaeontologists are unsure why fins became limbs in the earliest land animals, but the most likely environment to favour this adaptation is a shallow swamp where food sources and opportunities broadened for those with sufficiently strong limbs to venture onto land.


We might celebrate Columbus or Magellan, but transitional tetrapods were surely the true pioneering explorers.


Our success as a species cannot be accounted for by any single body part, but our feet play a key role. And we are still in the process of trying to understand their importance both to modern and early humans.



FOOTPRINTS


The oldest beta-human fossils tend to be cranial; the paucity of data for the other end of the body exists for a few reasons. As a species, we probably only began burying our dead about 100,000 years ago. Ancient remains, then, have to have met with several fortunate accidents to be preserved, which is why there are so very few of them.


The living conditions of most early humans would not have been so different from those of apes today. Imagine apes inhabiting a jungle; it is a very acidic environment and there is not much water. When the apes die they usually end up on the ground. There, they are scavenged and what is left of them rots relatively quickly because of the acidity of the soil.


The bodies of early humans might either have ended up in a cave or have fallen into a river and been swept downstream into a delta where they would have been covered very quickly and so remained for archaeologists to discover thousands or millions of years later. Those remains were not eaten by predators and were preserved in stable conditions. The human bodies which were exposed to predators would have been consumed from their extremities, as scavengers were keen on the nutrient-rich red marrow which is more easily accessible in the feet and hands. For all these reasons, there is barely any data on the feet of early hominins.


Our earliest ancestors who perhaps walked on two feet are unknown to us. DNA analysis suggests that they existed up to eight million years ago, but there are no fossil remains from which we can piece together a coherent picture of exactly how and when we split from chimpanzees. We know almost nothing about the evolution of chimpanzees. There are only three ancient teeth in the fossil record, and the oldest of those is only half a million years old. But there are older fossil remains that provide a little more background to the human story.


The word “hominin” refers to the lineage of apes that emerged after our species split about 7–8 million years ago, of which Sahelanthropus is, to date, the earliest specimen.


Sahelanthropus tchadensis is a 6.7-million-year-old fossil skull discovered in central Africa. Considering it appeared so soon after the species split, it looks remarkably human. It possesses several features of the human skull, such as the flatness of the face, and the spinal attachment is underneath rather than at the rear of the skull. Both these features suggest a centre of gravity in the body (for which there are no remains) that is seen in other bipedal hominins.
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Model of the evolution of hominins over the past 10 million years.





Orrorin tugenensis (meaning “original man from Tugen”) was discovered in western Africa in 2001. The remains are from the same period as Sahelanthropus, for which there are 20 fossil fragments. Among them is a jaw, again with teeth similar to those of modern humans. The femur fragment also suggests bipedalism, but the evidence is inconclusive.


Skip forward nearly two million years and there is Ardipithecus ramidus, also from western Africa (5.8–4.4 million years ago). One specimen, a 50kg (110lb) female named Ardi, was found with many of her bones intact (and amazingly, even some of her feet). She has very long arms, and a divergent toe, suggesting that she was not an obligate biped (adapted to walk only on two legs), but perhaps a more opportunistic one. Ardipithecus ramidus existed for very long time, the second longest of any of the hominin family.


In Extinct Humans^ paleoanthropologists Ian Tattersall and Jeffrey H Schwartz recount the discovery of a series of trackways that were discovered at Laetoli, Tanzania, which contain 70 footprints from 3.6 million years ago. These are from a species called Australopithecus afarensis, the same species to which the famous “Lucy” belongs. Lucy’s fossil remains are staggeringly complete in comparison with others from the fossil record. Forty percent of her remains were dug up, and because most of the human body is built in symmetrical pairs, it has been possible to reconstruct a nearly complete skeleton.


As with other, older remnants, Lucy’s feet have not survived, but other Australopithecus remains which did have feet were found to have proportions – including the length of tarsals and metatarsals – that tell us they were more similar to chimpanzees than to modern humans (we have shorter toes, which are much more efficient for movement). There are many similarities with modern humans: a more flexible and open lower back, a short and broad pelvis with a large sacrum attached to the spine. Though these early hominins were bipedal, throughout their bodies they retained features that were still suited to the arboreal life of apes. Lucy could walk on two feet, but many aspects of her frame would have made it difficult to do so for sustained periods of time. She had curved bones in her hands and feet; while standing up her fingertips probably reached her knees. The skeletal traits that make up what has been called the full “endurance suite” (an arched foot, enlarged limb joints for better impact resistance, powerful big toe) are only apparent in more recent hominins. At the core of these traits is the technology of the foot.


In most other primates, the foot has a different set of functions and consequently a different design. Apes have prehensile, or grasping, feet. Their big toes are opposable and look a lot like thumbs jutting outward from the central part of the feet. The deep cleft between the big toe and its neighbours makes the foot ideal for gripping while climbing, as well as providing divergent space for substantial muscle development. The phalanges (toe bones) are also curved, enhancing grasping strength. Despite these curved bones, other apes possess flat feet with no arch (plantigrade). Lucy’s were something of a bridge between the two.


Homo habilis (handy man2) from about 2.3 million years ago, had a smaller jaw and teeth, so could not eat the same diet as its more ape-like cousins (for example, Paranthropus boisei), but neither was it an adept hunter with long arms and short legs, and it was most likely an opportunistic scavenger.


Being a land-based bipedal scavenger is about as risky as being a clog-wearing, blindfold tightrope walker with a pride of hungry lions below. On the savannah, habilis had a distinct advantage over its feline and canine competitors: its brain. As the guts in these hominins shrank (suggesting an improvement in the quality of their food), it meant that other organs could receive more evolutionary attention in future generations. With greater calorific intake, a bio-structure such as the brain could be more easily sustained. The brain is a hungry organ, accounting for about 20 percent of calorific expenditure, but meat is good at providing that additional nutrition and energy.


The next hominins to emerge from the shade of the trees are thought to have evolved from Homo habilis during the period of cooling and drying in which the rainforest retreated, leaving behind savannah or desert. They could also have evolved via a transitional species that are commonly called Homo erectus. There is debate about whether the African Homo ergaster, meaning “working man”, is a different species from the South Asian Homo erectus. Erectus/ergaster is the first of the human species in the fossil record to show signs of long-distance bipedalism. Bones reflect locomotor patterns, so the length of limb and the sturdiness of the femoral heads are strong indicators of this. Erectus/ergaster also lack quite a few of the features of tree-dwelling species.
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Model of the evolution and migration of hominins over the past 2 million years.





A species discovered only in the last few years is Homo naledi. These hominins were short in stature. Morphologically, their hands look millions of years old (because they are so curved), but their feet are anatomically similar to those of modern humans. Recent dating, though, has shockingly revealed that they are probably as little as 200,000 years old, with skeletons that are a mosaic of old and new. They had a brain about the size of a 250g (8oz) pack of butter (Australopithecus from millions of years before was similar), just over a quarter of the size of Neanderthals (who have the biggest brains of all the Homo genus). But naledi were able to persist among other hominins in South Africa, and at the same time as Homo heidelbergensis. With curved hands like an ape’s and human feet, they probably moved between arboreal life and bipedalism.


Homo heidelbergensis is the name for the transitional species between erectus and many more modern versions of humans. They emerged about 600,000 years ago, and in their 400,000-year lifespan (longer than ours) they migrated at least as far as northern Europe (the Heidelberg of their name being the spot of their first discovery; see map opposite). Their fossil remains have been found throughout Africa.


The best evidence for the locomotive patterns of ancient humans comes not from bones, but from footprints discovered in Kenya in 2009 which were dated to about 1.5 million years ago. This is well over a million years before modern humans walked the planet. More recently, in 2016 a team at the Max Planck Institute for Evolutionary Anthropology and George Washington University concluded that the tracks belonged to Homo erectus.^ The footprints revealed substantial similarities to human feet, telling us more about the way they moved than any bones probably could. The gait and biomechanics of Homo erectus were much like that of modern humans, with the tracks revealing that the morphology of their foot included a round heel, an arch and a non-divergent longitudinal big toe, like ours. This was a foot that could really move, possessing technology for long-distance travel not seen in other primates.


Being human, it seems, starts in our toes and in the space created where the arch of our foot vaults away from the Earth. More than anything, it is these parts of our anatomy that make us unique. So, make yourself comfortable as we head off on foot to find out more about where our Anthropocene bodies came from, and of the places that they evolved to excel in.





1 From a 1925 collection A Warning to the Curious and Other Ghost Stories.


2 Homo habilis was also an early tool user. Manufacturing tools meant breaking one stone upon another to create a sharp edge that could cut through an animal hide.





CHAPTER 1



GETTING UP & RUNNING


Twenty-six bones, thirty-three articulations each with six degrees of freedom of motion, twenty muscles, four layers of arch muscles, a beautiful structure that is meant to be a mobile adaptor, a rigid lever for push off, a base of support, spring-like: all those characteristics and we contain it in a shoe!


Irene Davis


Long after the ink had dried on Charles Darwin’s On the Origin of Species, the sage of Victorian zoology set to work on understanding aspects of his theory as they related more directly to human evolution: subjects such as sexual selection, evolutionary psychology and race. In The Descent of Man^, the result of ten years’ head scratching, Darwin explained that he believed we had our feet to thank for our supremacy as a species. The foot freed the hand of the work of locomotion (its most common function in other primates) allowing the hand the opportunity to develop nuanced and highly technical abilities.


Darwin was right to focus on our hands. Their capability and their mechanics are admirable. They have tens of thousands of subcutaneous receptors, and these come in quite a variety, equipping them with the technology to complete highly complex tasks.
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These receptors are all multi-core processors that can process and sort several different kinds of signal simultaneously. For example, if you press a button to call a lift without looking, you immediately feel the pressure of the pushed button and can tell the texture of the button at the same time.


Every second, the thousands of touch receptors in our hands channel information along the peripheral nervous system to the spine, where those signals are zipped up to the brain to be sorted and processed. Digital acuity is hard won because it takes months or years for the brain to strengthen or focus on these signals. But even after a relatively short time, a musician may no longer need visual confirmation of their movements (they don’t need to see where their hands are on frets or keys) because there has been sufficient neural remapping for them to know instinctively, proprioceptively, where their hands and fingers are in space.


The evolutionary depth of this system is not known. We might think that the cognitive ability linking creativity and imagination with the fine motor control of the hand and fingers and a talent to talk about both of these things all arrived at the same time.


Anyone who has travelled in a country where the language spoken is completely alien to their own will know that there are universal aspects to communication – limited, but universal. I’m not aware of any culture that does not point to indicate, or of one that cannot link the number of fingers in a gesture with an actual number.


Pointing begins in our infancy (usually at about 14 months), but even something so simple as pointing implies a specific world view, as Andrew Whiten argued in his essay, “The evolution of deep social mind in humans”.^ To possess a deep social mind is to have a shared idea of the world and an ability in the individual to infer other minds, intentions and beliefs. It is a kind of mind that does not end at the peripheries of the skull but penetrates others. The difference between the way this works in humans as opposed to other primates is that for us it is a fully reflexive system. Apes’ impulse to read others’ intentions is motivated by scheming and self-interest, so the loop closes at the level of the individual. Humans keep the loop open to allow reciprocation: “I read your intentions and also signal my own back to you.” This is the essence of human communication and community.
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