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			PROLOGUE

			The Deserted Village

			A few years ago, I developed an obsession with seeking out lost features of the countryside. Old roads, sunken through centuries of footfall. Ancient trees that once marked the boundaries between fields that had since been combined. Standing stones erected thousands of years ago for reasons unknown.

			It was this peculiar hobby that took me, one springtime day, to a field in Northumberland, an hour or so away from my home. My curiosity had been piqued when, looking over the Ordnance Survey map the previous evening, I saw ‘South Middleton Village’ printed in gothic script. It stood out against the business-like fonts of the settlements that surrounded it, and so I did some research. South Middleton, it turned out, was a deserted medieval village. I could find almost nothing about it online, other than that it first appeared in documents in the thirteenth century, suffered a declining population through the following years, and was fully abandoned by 1762. That did not seem so long ago: I had eaten lunch in pubs older than that.

			So I set off the next day to see it in real life. I don’t know what I expected to find, exactly. Perhaps some tumbledown buildings, or at the very least some rubble – something that might attest to the centuries of life that had played out here. Arriving at my destination, however, it became apparent that ‘deserted medieval village’ was something of an understatement. South Middleton was no Pompeii, no Californian gold rush ghost town. Looking over the field at where the village had once been, I saw … nothing. There were no ruins, no foundations. Just rough grass and a line of leafless trees. Where once there had been buildings, gardens, community, there was now a working farm. I heard a collie dog bark in the distance. If I hadn’t seen its name on the map, I would not have known there had ever been a village here at all.

			I entered the field and tried to resurrect it in my mind’s eye. From my reading, I knew there had once been two lines of houses, facing onto a rectangular village green. Behind the houses were small gardens, and, beyond that, the communal farmland where the villagers would have grown their crops. I wanted to see the faces of those people, to empathise with the family who said the final goodbye to this place some three centuries ago – but it was difficult. Time had not left me much to go on.

			However, as I walked up and down the field, South Middleton slowly began to rise from the dead. Not figuratively. Literally. The houses and the gardens had not entirely vanished. They had left their mark in raised piles of earth: gentle undulations that seemed natural but weren’t. They bulged out of the pasture, tracing the contours of the houses, gardens and green. My eyes gradually tuned into the patterns, and I felt the rising of the soil underfoot.

			Suddenly, I was no longer in a field. I was in a timber longhouse, sitting with a family as they waited for the snow to subside, huddling among the livestock with which they shared their space. I crouched alongside a woman as she parted the mud to plant herbs in her plot, relishing the scent of rosemary and sage that wafted from the leaves crushed lightly in her hands. I ran alongside the children as they laughed, played and chased one another across the village green. I felt the weariness of the final hold-outs, abandoned by their friends and neighbours, and wondered what had finally pushed them, too, to leave their home. Was it loneliness? A bad harvest? A sickness; a death? In that moment, South Middleton seemed so much more than an oddity on a map. There had been life here. Now it was gone.

			Of course, there had been a time before South Middleton even existed. It was unlikely that the villagers were the first people to know this acre of England. To get here, I had walked along an old Roman road that had passed through an even older Iron Age fort, perched upon a crag. There, I saw a kestrel flying across the field below and sat to watch it for a while, struck by the novelty of having a bird’s-eye view of a bird.

			The view stretched for miles. It occurred to me how different the scenery must have looked to the occupants of this fort, thousands of years ago. Would a kestrel have been anything remarkable for them, or would it have taken nothing less than an eagle to steal their attention? Might they have watched aurochs roaming the land down below? Would the horizon have been cloaked by forest or farm? Earlier that day, I had passed a burial mound that was even older than the fort, constructed sometime during the Late Neolithic or Early Bronze Age, at a time when the environment would have looked totally different again. How far had the wildwood retreated, I wondered, by the time that corpse was sent to the grave? Would theirs have been a world of darkness or light?

			So many layers. So many landscapes. Not to mention the moments that have not been immortalized in relics, either because the human presence was more fleeting – a quiet afternoon spent picking hazelnuts, perhaps, or a silent prayer offered to some unknown god – or because there were no humans around at all. I thought too of the non-human life that might have cycled through the field where South Middleton had once stood: the plants and animals that had shaped this place through the last thousands and millions of years. Had a mammoth ever stridden through the boundaries of that future herb garden? Had there ever been a litter of wolf pups to foreshadow those laughing children on the village green? There was no way to tell – at least, not on this occasion.

			The landscape is full of ghosts. Tune into the minutiae of the earth, and you will start to feel their presence. Some of those details can be perceived with the naked eye: the undulations of South Middleton, for instance, or the ditches of an Iron Age hillfort. They are the land’s archives of the people who passed through it. The ghosts that haunt such places tend to be those of the humans that occupied them.

			But the ecosystems that surrounded such places left their imprint on the landscape, too. It is these ghosts that are the focus of this book. At some point, my obsession with seeking out remnants of human history turned into an obsession with peeling back the layers of natural history: of understanding how and why the living world has changed through time. The evidence for this transformation is harder to see, but it is there. To unveil it requires deep ecological knowledge, special equipment, and access to obscure written documents and museum collections. Throughout my reporting, I have read about, spoken to and kept company with people who possessed all three.

			My motivation for understanding the history of the environment is that I believe it can and should inform how nature conservation happens today. Those who invoke the past are often dismissed when it comes to restoration: the subject is seen as unfashionable, with those who talk of it accused of prioritising romanticism or nostalgia over realism and pragmatism. This has particularly been the case with rewilding, where practitioners are often keen to stress that they are not seeking to return the world to some golden moment in time, but rather to unleash nature from its modern shackles and set it free upon a twenty-first century path.

			Because of this, the conversation has become too binary. Conservation is treated as a choice between backwards and forwards, past and future, re-creation and innovation. In each case, it is usually the latter that is seen as the safer and more respectable option.

			I may as well say now that I do not believe that we can, or should, attempt to rewind the world to a specific point in time, for reasons that will become apparent. But that does not mean that we should treat the past as irrelevant. Because it is equally clear to me that the ecosystems of ten thousand, one thousand, or even one hundred years ago were wilder, richer and more enchanting than that which passes as nature today. At a time of unprecedented ecological collapse, it is our duty to restore something of that lost world. By peering into the annals of the earth, we can learn how to begin.

		

		
			ONE

			When Humans Were Wild

			Once, the world was wild. Plants grew where birds dropped their seeds. Those seeds grew into flowers, shrubs and trees, whose fruits and foliage fed the herbivores that roamed the landscape. Those herbivores travelled with the seasons, crossing undrawn borders as they migrated through the unnamed continents. Rivers, too, carved out their own routes, braiding through rock and soil, spilling outwards into floodplains and wetlands. Fires caught where lightning struck the ground or when the summer burned too hot. The climate warmed and cooled in long and natural cycles, causing glaciers to expand and shrink, and sea levels to rise and fall.

			For a while, humans were just another part of that wilderness: creatures no more separate from their surroundings than any other. The history of hominins is long and complicated; a family tree branching off in several directions, rather than an easy evolutionary flow from one species into the next. In short, the human lineage split from chimpanzees around 7 million years ago, with the Homo genus – which includes us, but also Neanderthals, for instance – arriving on the scene just over 4 million years later. Our own species, Homo sapiens, is still young, relatively speaking, appearing somewhere between 200,000 and 300,000 years ago.

			The lives of our ancient relatives are still poorly understood, but of one thing we can be sure: like the plants and the animals, they too followed the earth’s natural rhythms. The impact of an early human hunting for meat was no more significant than a lion picking off its prey. Their foraging made no more of a dent in the ecosystem than the flocks of birds that feasted upon the same berries. The journey of a seed stuck to the leg of a human traveller was not materially different to that of one caught in the fur of a mammoth. The fact of being human did not make our forebears any less a part of nature than the beasts with which they shared the earth.

			But the once-wild world has now been tamed – by us. The forests, steppes and wetlands of prehistory have been transformed into cities, fields and pastureland. The wild beasts that our ancestors hunted have either been domesticated or confined behind fences; those that still roam ‘free’ have had their migratory routes curtailed by tarmac and concrete. The ocean has been emptied of fish. Insects end their lives on the windscreens of cars. Fires are started by the flick of a cigarette. The climate is unnaturally hot, thanks to more than a century of heavy fossil fuel combustion.

			At some point, on the journey from tree-climber to tool-maker to city-dweller, our relationship with nature shifted. We switched from cogs in the wilderness to the masters of our environment. When did that transition take place?

			In some ways, humans have been transcending the limitations of their bodies since the very start of their story. The first stone tools predate the appearance of the Homo genus by 500,000 years, suggesting they were made by a more primitive branch of the hominin tribe. Growing more sophisticated with time, these tools changed how humans engaged with the world, transforming us from scavengers to hunters. Tool use alone, however, does not set humans apart from other wild animals: gorillas, elephants and even sea otters are among the many other creatures that also possess this skill.

			Fire was another crucial turning point in the development of our species. From around 400,000 years ago, there is evidence that hearths were kept burning in caves across Europe, the Middle East, Africa and Asia. These provided warmth and deterred predators and, crucially, allowed those who tended them to cook their butchered meat.1 But nor are humans unique in their control of flames. Aboriginal Australians, for instance, have long observed that raptors will transport flaming sticks from bushfires and drop them into unburned savannahs to flush out their prey.

			Together, though, toolmaking and fire-starting unlocked something unique. They allowed humans to sculpt the landscape around them, re-shaping the wilderness to meet their needs. It was this skill – this urge to transform – that ultimately set our species apart from beasts. No other creature has looked out upon the world around them and thought: I can do better.

			Intellectually speaking, our forebears would have been up for the challenge of landscape transformation from at least 100,000 years ago. The skulls of humans living at this time were essentially the same as those of present-day humans. ‘Assuming the brain was as modern as the box that held it, our African ancestors theoretically could have discovered relativity, built space telescopes, written novels and love songs,’ writes the palaeontologist Nicholas R. Longrich. ‘Their bones say they were just as human as we are.’2

			Our ancestors, of course, did not invent relativity or build telescopes. But the moment at which they began to transform the wilderness into their personal garden is harder to identify. Attempts to do so have been held back by misunderstandings of deep time and, indeed, the failure of modern humans to recognize the brilliance of those who came before them. It is only in the past few decades that scientists have really started to acknowledge just how profoundly, and for how long, humans have been shaping the face of the earth.
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			Deep time is a relatively recent discovery. The received wisdom in Europe, until the eighteenth century, was that God had created the earth around 6,000 years ago. On 23 October 4004 BCE, to be precise. It was the Scottish geologist, James Hutton, who suggested in 1788 that the world was far older – the product not of divine intervention, but of cycles of erosion and uplift across millions of years, which had created the stratified patterns that could still be seen in the exposed surfaces of cliffs and gullies. Even the very oldest rocks, he wrote, were ‘furnished from the ruins of former continents’.

			Racist opinions, formed on the back of colonial expansion, meant that many refused to countenance the idea that prehistoric people could have been capable architects of their environment. The general assumption was that ancient humans would have behaved similarly to the Indigenous people encountered on foreign shores, who were regarded as little more than wild animals. Charles Darwin, writing in The Descent of Man in 1871, concluded that ‘there can hardly be a doubt that we are descended from barbarians’, adding that he would rather trace his origins back to a monkey or a baboon than the ‘savage’ inhabitants of Tierra del Fuego whom he had witnessed on one of his voyages. The antiquarian John Aubrey, writing in 1659, assumed that the landscape around Stonehenge must have been a ‘shady dismal wood’ whose inhabitants were ‘two or three degrees I suppose less savage than the Americans’.3

			Even today, conservationists often still draw the baseline for what is considered ‘natural’ just a few centuries in the past, despite the fact that the historic impacts of Indigenous people on the landscape are now well understood. In America, the arrival of Christopher Columbus in 1492 is often considered to have been the moment when humans began making their mark on what had, until that point, been pristine wilderness – a division that ignores the evidence for cultivation, burning, building, hunting and deforestation undertaken by the Native Americans who had already lived on the continent for thousands of years.

			Those who take a deeper view of time tend to regard the invention of agriculture as the dividing line between the ‘natural’ and anthropogenic environment. Until this moment, humans had been hunter-gatherers: their sustenance came from the plants and animals that they plucked and speared in the wild. But around 12,000 years ago, humans realised there was an easier way to satisfy their needs. By domesticating plants and animals, they could ensure – in theory – a plentiful supply of food, in convenient locations, that they could store and consume at their leisure. From its origins in the Near East, agriculture spread across Europe and finally into Britain around 4,000 BCE. This was the start of the period known as the Neolithic.

			Farming changed the face of the landscape. Finally, humans were able to exercise extensive control over what plants grew and where. It is easy to see why this transition is regarded as the moment when nature became artificial: over time, self-willed ecosystems were replaced by weedy fields and wild animals pushed out by livestock. These changes were designed to benefit a small subset of the planet’s inhabitants to the detriment of the natural world at large. The arrival of agriculture marked the beginning of a new way of life, leading to settled communities and the ability to raise more children, and ultimately to the rise of the pathways and villages required to connect and house the burgeoning population. Compared to the fierce and thorny world of the hunter-gatherers, the landscape must have appeared tame and navigable – perhaps even safe.

			But those hunter-gatherers were not quite as passive as it is often thought. In fact, their influence on the landscape has been seriously underestimated. In 2021, a group of academics, comprising archaeologists, ecologists and anthropologists, published a paper that challenged the notion that the transformation of nature has been ‘mostly recent and inherently destructive’. By reconstructing long-term patterns of population and land-use, they revealed that, by 10,000 BCE, nearly three-quarters of the earth’s land surface had been occupied and shaped by humans, and that less than 4 per cent of temperate woodlands remained undisturbed. Given that agriculture had barely begun by this point, the architects of this change could not have been farmers.4

			The last Ice Age ended around 11,700 years ago. This marked the beginning of the Holocene, a period of warm and stable temperatures that continues to this day.5 For the first few millennia of this epoch, hunting and gathering remained the only way of collecting food. This period, when Europe was green and temperate – but not yet cultivated – is known as the Mesolithic. Certainly, the hunter-gatherers of this time were not as aggressive in shaping the environment as the farmers who succeeded them. It remains difficult to find unambiguous traces of their presence within the archaeological record, demonstrating that they mostly trod lightly upon the earth. But that does not mean they left no footprints at all.

			Throughout the Mesolithic, humans became increasingly adept at manipulating their environment: they knew what they wanted and how to get it. By opening glades within the forest, most often through burning, hunter-gatherers created the conditions for a natural larder to emerge. Following the obliteration of the trees, edible plants – including hazelnuts, acorns, fruit, berries and bracken – would have sprouted from the sun-warmed soil.6 The young shoots of the regenerating trees would have attracted herbivores, too – aurochs, deer, wild boar and elk – putting them within easy reach of the hunter’s spear: the meat to go with the greens.7 Evidence suggests that this kind of disturbance was surprisingly common, causing long-term changes to the structure of the forest: the wildwood was not quite as wild as it may have seemed.

			Such tactics represented the halfway point along the road to farming. The plants and animals attracted into these glades were not sown or reared, and they had not yet been domesticated: they remained, essentially, wild. Nonetheless, these proto-supermarkets reduced the uncertainty of where the next meal might come from, and saved hunters from having to drag a bloody carcass across a predator-filled landscape in order to feed their families. Archaeologists have even speculated whether these burned-out patches perhaps led to the very first notions of land ownership.8 Would the hunter who started the fire have enjoyed special rights to the produce of his glade? It is interesting to contemplate just how quickly humans might have seized upon the concept that the quickest way to claim the land is to transform it for one’s own benefit.

			It has also been suggested that hunter-gatherers permanently altered the behaviour of the herbivores they stalked. By effectively herding a lot of animals into a smaller area, the hunters gave themselves the luxury of choice. Roe deer bones recovered from a Mesolithic summer camp in Germany suggest that hunters overwhelmingly targeted adult females and their babies over the bulkier males – a preference that may account for the species’ unusually high reproduction rate to this day.9 Beavers are another animal that alter their reproductive behaviour in response to hunting pressure. By deliberately targeting the young, females can be ‘tricked’ into producing more offspring the following year to compensate for the loss, a technique used by Native Americans in the nineteenth century to secure a steady supply of beaver pelts without depleting the population as a whole.10

			Mesolithic people also contributed to the spread of invasive species, intentionally rearranging the jigsaw pieces of the natural world because it suited them. Wild boar, for instance, is often thought to be native to Ireland when, in fact, it is more likely to have been introduced by early settlers around 9,000 years ago. Transporting an aggressive hairy pig across the Irish Sea in a cramped boat was surely not a pleasant experience – it is possible they brought over hand-reared babies to reduce the ordeal – but the journey was quick and the payoff would have been huge. The extreme swings of temperatures during the last Ice Age had effectively cleared Britain and Ireland of its large herbivores. Once conditions had stabilised, the extirpated animals could return to England across the land bridge that still connected it to Europe. Ireland, however, had already lost its link to the continent, and hosted a slim array of fauna as a result. If hunter-gatherers were to survive there, they would need something to eat – and the meaty boar made an excellent meal.11

			The advantages of the boar weren’t only culinary. Ireland would have been forested at this point, making it challenging for humans to navigate. Wild boar act as natural bulldozers, overturning the soil to seek out the roots, tubers and insects below the surface. This activity would have helped to create clearings in the woodland, allowing the new occupants to make inroads from the estuaries and river valleys into the wild heart of the country. Nor would humans have been the only species to benefit from their rooting. Flowers, birds and butterflies would have found food and habitat among the turned-up mud. For ground-nesting birds, on the other hand, whose nests and eggs are vulnerable to predation by the pigs, their presence may not have been so welcome.12

			Wild boar may not have been the only creatures that hunter-gatherers brought across the sea. Lynx and wildcats also appeared in Ireland for the first time during the Mesolithic, with archaeologists speculating that they may have been introduced for their luxurious fur. The reappearance of brown bears during this period is harder to explain; it is not clear that the presence of the predator would have had any upsides for the human settlers. It is, however, just about possible that the species was transported to the island for spiritual reasons; elsewhere, bear bones have been found stained with ochre, suggesting they played a role in religious ceremonies.13

			Indeed, a group of archaeologists recently suggested that the prevailing assumptions about Mesolithic landscape change had been overly practical, emphasising the procurance of food and materials to the exclusion of anything else.14 This approach frames the hunter-gatherers as little more than ‘automatons’, the archaeologists wrote, and ignores the rising body of evidence pointing to their rich spiritual and cultural lives. These were people who buried their dead and wore deer-skull headdresses, possibly for shamanic purposes. They may well have feared the unmapped forests beyond the known world of their camps. Seen in this context, it seems entirely plausible that our ancestors might have thought of more than food as they blazed their way through the wilderness. Perhaps the glades they created were not only repositories of meat and fruit, but also havens of light and safety within a dark and dangerous world.
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			Frightening as the forests of the Mesolithic may have been, they were nothing compared to the frozen landscapes of the epoch that preceded it. The Pleistocene began 2.6 million years ago. For millennia, walls of ice advanced and retreated across the face of the earth, like a slow-moving tide, in a cycle of periods known as glacials and interglacials. The last glacial cycle began around 115,000 years ago, reaching its peak around 20,000 years ago. This harsh environment was the backdrop to our species’ first forays across Europe.

			The landscape might have seemed bare, but it certainly wasn’t barren. At their greatest extent, the glaciers covered around a third of the planet’s land surface. Beyond their edges lay a varied world of scattered trees, tundra, bog and steppe, supporting megafauna including mammoth, woolly rhinoceros, giant deer, cave bear and sabre-toothed cat. These are the creatures that would have haunted the dreams of the first Europeans. They certainly featured in their artwork, sketched onto cave walls in ochre and charcoal by flickering firelight.

			For most of the Pleistocene, it was this megafauna that exerted the greatest influence on the environment. If a 100 kg wild boar was capable of resculpting a forest, imagine the impact of a 6,000 kg mammoth. These mammals acted as heavy machinery: a convoy of bulldozers, ploughs and diggers that shaped the ecosystems where they lived. The prowess of such creatures can still be witnessed today, albeit on a smaller scale, in Africa, where elephants maintain the savannah by pulling up shrubs, pushing over trees and stripping trunks of their bark.15 It was familiarity with these large modern-day herbivores that led the South African ecologist Norman Owen-Smith to first suggest, during the 1980s, that the combined impact of the Pleistocene megafauna ‘could have been vastly greater than anything yet documented in Africa’ – and that the loss of them would have unleashed a cascade of ecological consequences that still reverberate today.16

			For, with a few exceptions, the megafauna did not persist beyond the dusk of the Pleistocene. Starting around 50,000 years ago, these creatures began to go extinct. Although debate has raged about the relative influence of humans and climate change in their demise, scientists have increasingly accepted that overhunting had something to do with it. The disappearance of the megafauna correlates closely with the arrival of migrating humans. Moreover, vulnerability to extinction appears to have depended upon how suddenly the hunters appeared. In Africa, where humans and megaherbivores had co-evolved, extinctions were less severe. The death toll was worse, but not immediately disastrous, in places where the megafauna had already met other Homo species, like Neanderthals, and had learned to exercise caution when confronted with a spear. In places like Australia, however, where Homo sapiens were the first hominin that these trusting mammals had ever encountered, their destruction was swift and merciless.17

			There is absolutely no doubt that humans did hunt megafauna. Their weaponry grew increasingly sophisticated over time, progressing from wood to bone to stone. The points that they attached to their spears were the work of master craftsmen – perfectly balanced and as beautiful, in their way, as the figurines of lion gods and swimming reindeer that were being produced at the same time. They were absolutely lethal to boot. ‘Solutrean points resemble the canines of sabre-toothed cats,’ writes the Australian palaeontologist Tim Flannery, referencing one particular iteration of blade technology. ‘Indeed, they may have killed in a similar way – by exsanguination.’18 Dotted across the world are the remains of mammals brought down by such weapons: a mastodon with an antler projectile embedded in its rib, recovered from a pond in Washington State; a mammoth with an ivory shaft stuck in its shoulder bone, discovered in the Siberian Arctic; a giant ground sloth butchered in Argentina, the skull forcibly separated from the skeleton to allow the hunter access to its protein-rich brain.19

			The extermination of these engineers had a dramatic impact on the environment. Imagine the ecosystem as a jigsaw puzzle. The top half is a clear blue sky and the bottom a busy beach scene: children build sandcastles, fathers read books and mothers lick ice-creams dipped in sprinkles. Lose a piece of the sky and the picture still makes sense – all the parts look roughly the same. Lose a piece from the beach, however, and vital information starts to vanish: the shape of the sandcastle, the name of the book, the flavour of the ice-cream. Your imagination can no longer fill in the blanks. The same is true of nature. When there is an abundance of animals doing the same role – eating the same fruits, dispersing the same seeds, uprooting the same soils – then certain species may be lost without too much disruption. When an animal has a unique job to do, however, then its absence threatens the integrity of the overall picture; the scene starts to make a little less sense. Nature becomes less resilient, more vulnerable to shocks, more prone to switching to another state entirely.

			Take the mammoth steppe, a dry expanse of botanically rich grassland that, until the megafaunal extinctions, stretched across the earth’s northern latitudes. The fertile soils sprouted a nutritious mat of grasses, herbs and willow shrubs that supported enormous herds of grazers. Towards the end of the Pleistocene, however, the vegetation flipped: the arid soils became waterlogged and a carpet of mosses threaded across the continents. Until the 1990s, it was argued that this switch was a result of a changing climate, including increased rainfall, which inundated the dusty soils of the steppe, and that this, in turn, led to the loss of the megafauna, which were unable to survive on the indigestible tundra vegetation that emerged. However, in 1995, a group of Russian scientists turned this hypothesis on its head: they proposed that it had been the loss of megaherbivores themselves that transformed the mammoth steppe from dry-and-grassy to wet-and-mossy. Either could have persisted within the existing climate, they argued, and it was only the presence of the mammals that had led to the dominance of the former state. By removing any incipient vegetation, the megafauna created the conditions for grassland to flourish. Absent the megafauna, however, the system broke down: shrubs gained a foothold, the water table rose, and mossy tundra began to take over.20 A biome lost forever, with humans to blame.

			The mammoth steppe is far from the only landscape to have flipped into a new state following the extinction of the megafauna. Across the globe, ecosystems collapsed as their architects were turned to meat. New ones emerged in their wake. The flower-filled rainforests of Australia were invaded by trees with spiky, leathery leaves, adapted to withstand the fires that began to blaze with more regularity without the animals to keep the foliage – the fuel – in check.21 In the American Midwest, strange mixed forests of broadleaf and conifers emerged as browsing pressure decreased. In Europe, dense wildwood swamped the open, park-like landscapes without beasts to trim the shrubs.22 The world may still have looked wild: there were no cities, no roads, no farms. But it is hard to see the post-megafaunal world as anything other than a human creation.

			The loss of the megafauna did not only impact vegetation. Their extinction was the first in a chain of dominoes that wound through the rest of the animal kingdom. Smaller mammals and birds depended on the megaherbivores for maintaining the glades and grasslands they needed to survive. As trees and shrubs took over, such species would have found themselves restricted to the small pockets of suitable habitat that remained. Unable to migrate into more promising territory, they would have been vulnerable to human hunters on the lookout for a replacement for their megafaunal diet.23

			It wasn’t just humans who were forced to adapt to the sudden scarcity of meat. The flesh of the megaherbivores also fed the Pleistocene’s mega-carnivores, which went extinct around the same time. One theory is that humans outcompeted these giant predators, who went hungry and ultimately perished as a result.24 Mega-vampires also suffered from the paucity of prey. The blood of the megafauna sustained two species of giant bat, Desmondus draculae and Desmondus stocki. Unlike other vampire bats, they were unable to survive on the blood of the remaining mammals: both went extinct around the end of the Pleistocene. Scavengers, too, would have missed the corpses of herbivores that had died from natural causes. The loss of this ready supply of rotting flesh may have contributed to the extinction of the giant hyena and some of the larger species of vulture. The scavengers that did survive, such as the California condor, were forced to retreat to the coast, where they could still find a meal in the stranded carcasses of the ocean’s giants.25

			These days, there is great concern about the insect apocalypse – a crisis that has come to be defined by the falling number of bug splat-marks on car windows. However, the decline in invertebrates has been thousands of years in the making. Dung beetles have been around since the mid-Cretaceous period, when they fed upon dinosaur faeces. Later, they adapted to mammal faeces instead. But, with the extinction of the megafauna and the loss of their giant pats, the largest of these beetles finally went extinct – they could cope with an asteroid, it seemed, but not smaller piles of poo. Less mourned is the loss of the Pleistocene parasites. More than 400 species of the worm-like helminth died out alongside their mammalian hosts, as did one particular stomach botfly, the only testament to its existence a clump of twelve plump larvae discovered by a Russian scientist inside the frozen flesh of a mammoth in 1972.26

			Astonishingly, plants are still reeling from the megafaunal extinctions. In the 1980s, tropical ecologist Dan Janzen and palaeoecologist Paul Martin realised that the lowland forests of Costa Rica contained numerous trees that appeared ill-adapted to their surroundings. Their fruits were large, fleshy and spiny and, with no way of dispersing beyond the mother tree, instead piled up in rotting heaps beneath the canopy. But the mystery, they wrote, ‘disappears when interpreted in light of the extinct Pleistocene megafauna’.27 These plants, they concluded, were ecological anachronisms, whose seeds were designed to be consumed and scattered across the landscape by giant animals with correspondingly giant digestive tracts. Many such plants went extinct in tandem with the creatures that dispersed them. Those that survived did so by forming relationships with different animal species, including livestock. Others endured through human domestication: bitter-tasting wild pumpkins, once dispersed by mastodons, live on today in sweeter form, cultivated to be baked into Thanksgiving pies and carved into jack o’lanterns at Halloween.28

			The natural world has changed many times during the earth’s 4.5 billion year history. The T. Rex did not walk the same landscapes as the woolly mammoth. But the transformation that occurred during the Pleistocene was different: not a neutral realignment of nature but a fundamental weakening of the natural order. Ecosystems we consider ‘natural’ today are haunted by the ghosts of the megafauna. Never quite able to shake the memory of their presence, it is as though the earth is poised for their return. But extinction is forever. In the untrampled trees and unspread seeds is a subtle reminder of how much was lost when we robbed the world of its greatest beasts.
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			Even so, the Pleistocene hunters were not the first humans to transform the world around them. A few years ago, archaeologists made a startling discovery, pushing back the boundary of human wildness further than ever thought possible.

			The bones that began it were discovered in 1985, in an open-cast mine in Neumark-Nord, East Germany. As the bucket-wheel excavator – a machine the size of a rollercoaster designed for scooping away vast quantities of rock and earth – bit into the quarry, the operators began to notice tiny white bands appearing in the mud. The onsite geologist hurried to the house of Dietrich Mania, an archaeologist at the nearby state museum, with a backpack full of deer bones. What Mania discovered, when he arrived at the site, was the most spectacular collection of Pleistocene fossils he had ever encountered – all about to be crushed in the rush for coal.

			Cut off from fuel reserves in the west, the communist state was desperate for energy: the mining company wasn’t stopping for anything. But the drivers weren’t unmoved by the discovery. Over the next decade, they worked alongside Mania to rescue as many of the bones as they could. Sometimes, Mania would wait at the margins as the deposits of mud were removed and the remains became apparent. Occasionally, he received a phone call to say that a new skeleton was about to resurface, and he would rush to the mine in his grey Trabant car to see what could be saved.

			Rescuing the bones meant sitting a couple of metres in front of the bucket-wheel excavator and working as quickly as possible to remove them from its path. The rescue mission was the work of many years; the machines worked day and night, which meant the archaeologists did, too. Mostly Mania worked alone, using spatulas and gardening tools to exhume the skeletons. Some bones were destroyed and many others fractured by the miners. When something really extraordinary materialised, the diggers sometimes agreed to change course to allow a little extra time. ‘I remember very well, in March 1995, we had about three-and-a-half hours to excavate a complete elephant,’ recalls Enrico Brühl, one of Mania’s students at the time, who helped out during the summer months. The call came through on Brühl’s birthday at 11 p.m. at night; the archaeologists were at the quarry, ready for action, at 6 a.m. the next morning. ‘In that special case, they realised the elephant was so very well preserved that they moved the bucket-wheel over us and continued on the other side.’

			The archaeologists discovered 98 straight-tusked elephants in total. There were also 44 bison, 19 aurochs, 17 rhino, 10 bear, 5 lion, 3 hyena and myriad deer – and that represents just a fraction of the 200-plus species that were recovered during the excavations. Even the contents of some of the animals’ stomachs had been preserved. These animals had breathed their last around 125,000 years ago, during a period known as the Eemian or, more intuitively, as the last interglacial.

			The Eemian began around 130,000 years ago and lasted some 15,000 years. The people who lived during this period were the lucky ones: the glaciers of the previous Ice Age had finally receded, and those of the next had yet to advance. The continent was green and fertile and still hosted the full range of megafauna; tribes of humans were still too small and spread out to have dented their populations. The temperature during this period was much like it is today. As such, scientists often consider the Eemian a portrait of how the continent might look now had humans not interfered to such a degree: the true ‘natural’ baseline for Europe’s vegetation.

			During the glacial period that preceded the Eemian, Neumark-Nord was covered by an ice sheet that, when it thawed, left behind a pockmarked terrain of channels and lakes. It was evidently a place to which humans were attracted. For around 2,000 years, a community of hunter-gatherers lived along the lakesides, where they spent their days collecting firewood, foraging for hazelnuts and spearing herbivores at close range. These humans, however, were not Homo sapiens. They were Neanderthals.

			Ever since the discovery of the first Neanderthal skull in the summer of 1856, in a valley outside Düsseldorf, Homo sapiens have shown scant respect for their ancient cousins. At first, the skull’s peculiar shape meant it was thought to have belonged to an ordinary human who had been suffering from rickets. It was only in 1864 that William King, a British geologist, proposed that it could have belonged to an extinct species of human – although ‘the thoughts and desires which once dwelt within it never soared beyond those of a brute’, he wrote. A decade later, the biologist Ernst Haeckel suggested renaming the skeleton Homo stupidus. The name never stuck. Instead, ‘Neanderthal’ itself has become shorthand for anyone deemed too brutish or dimwitted.

			These days, the reputation of the Neanderthals has improved somewhat. New discoveries have revealed that they created jewellery and art, and possessed minds that were capable of abstract and symbolic thought – a cognitive function that, until recently, was believed to have been limited to Homo sapiens. Even so, the notion that they might have sculpted the landscape, intentionally and to their benefit, remained off the table. Before the investigation of Neumark-Nord, the oldest evidence for humans shaping the environment came from Lake Malawi. Here, remains of pollen, charcoal and stone tools in the dusty red soil suggested Homo sapiens had used fire to convert closed-canopy forest into the bushy open woodlands roughly 85,000 years ago.29 The idea that another species, thousands of years earlier, could have similarly reimagined their surroundings seemed implausible – but the evidence suggests that this was exactly what happened.

			Mining at Neumark-Nord ended in 1996. The archaeologists, too, packed up and went home. A few years later, however, the reunified government decided to clean up the mess left by the coal company and turn the abandoned quarry into a lake; today, daytrippers sail boats and pitch tents by the water, largely unaware of the elephant graveyard beneath their feet. The coal company provided funding for more systematic excavations before the flooding took place: another nearby basin, similarly rich in fossils, had been discovered but not explored during the earlier work. Without the pressure of bucket-wheel excavators at their backs, archaeologists uncovered many of the finer details that had been overlooked during the hurried efforts of the 1990s, including pollen, molluscs and charcoal. It was this data that allowed the researchers to start piecing together the scenery that would have framed the Neanderthals as they camped along the lakeside, knapping flints and eating elephant brain by the flickering light of the hearth.

			What they found was a scene that shifted over time. The landscape was initially dominated by forest: first of birch, then of pine. There may have been occasional gaps in the canopy – the result of a storm or lightning strike – but the trees would have moved in quickly again. Then, suddenly, the ecosystem opened. Oaks replaced the conifers, lapping up the sunlight with their acorn-laden boughs. Herbs and grasses sprung up on the warm soil, soon followed by scrubby hazel. The shift in vegetation was accompanied by a sudden spike in charcoal. The forest, it seemed, had not reached the end of its natural life, but had burned to the ground. The proliferation of stone tools from around the same time suggests Neanderthals were the arsonists.

			The landscape remained open for more than 2,000 years. It was only after people abandoned the lakeside that the forest returned. For Wil Roebroeks, the archaeologist who led the research, the implications were clear: having burned down the wood and set up camp in its ashes, Neanderthals spent the next two millennia beating back any encroaching trees. They were invested in the world they created. Their reasons for maintaining this open ground would have been similar to those of the Mesolithic hunters who prowled Europe more than 100,000 years later: the fresh grass would have attracted the species upon which they preyed and acted as a garden where nuts and berries could flourish.30

			The settlement at Neumark-Nord is the oldest example of humans having a direct and lasting influence on the natural world. The discovery was unparalleled: there is no other reliable evidence of Neanderthals acting as sculptors of their surroundings. But absence of evidence is not evidence of absence. Well-preserved records of early human activity are vanishingly rare. The discovery at Neumark-Nord was down to a combination of global politics and good fortune: had the glaciers of the next Ice Age extended a little further southwards, the records may well have been destroyed forever. The Neanderthals of Neumark-Nord were not necessarily ahead of their time, but rather camped in exactly the right place.

			‘What we are looking at, with this archaeological record in Neumark, is the refuse – the rubbish, the garbage – of the hunting and animal processing and plant-collecting activities,’ Roebroeks tells me. ‘The preservation conditions are atypical, but they document, we think, typical run-of-the-mill Neanderthal behaviour that just isn’t fossilised a lot.’

			The greatest question hanging over these findings is whether the Neanderthals burned the forest to the ground themselves, or simply made use of a landscape that had been opened through natural causes. The presence of charcoal alone cannot prove whether the fire was caused by humans or lightning, and the records are not precise enough to say whether the people or the fire came first. An earlier suggestion, put forward by Roebroeks’ colleagues, was that herbivores, so abundant at the site, had broken up the forest with their trampling hooves, creating a glade that was subsequently adopted by the opportunistic nomads, who then set about lighting small campfires for cooking and protection.31

			Such hypotheses are difficult to test, and the conclusions are by no means certain. When I asked Enrico Brühl – who went on to lead the second round of excavations after helping Mania during the original dig – for his thoughts on Roebroeks’ findings, he appeared less than convinced. However, what makes Neumark-Nord particularly valuable, in Roebroeks’ view, is the presence of two other nearby lakes, which were also exposed and excavated during the coal mining boom. All three basins sit in the rain shadow of the Harz Mountains, meaning that they have always experienced identical patterns of rainfall and temperature. They are close enough to one another that they would have been frequented by the same animals. Based on natural forces alone, the same ecosystems should have developed around each one – and, for a while, they did. Thick forests developed around all three lakes around the same time. Only at Neumark-Nord – the only lake with evidence for long-term human habitation – did that forest disappear.

			Even so, Roebroeks stresses that there will always be some element of mystery when peering so far into the past. Yet, given that the chance of finding their campsites is so tiny, he believes that humans could well have been shaping the landscape long before the evidence appears for the first time. Once our ancestors had mastered fire, there was little to stop them using it to shape the landscape to their will. ‘Given what we know about other animals, if humans could produce fire – and they could probably already do that 400,000 years ago – we are bound to find earlier evidence. I wouldn’t be surprised,’ says Roebroeks. ‘For us, it’s a big mental leap to accept they were doing it. But if you can produce fire, it’s a small step.’

			Either way, to find a truly natural baseline – a time when the natural world bore no marks of human influence – it is necessary to travel back to before the genesis of Homo sapiens. Which raises the question: has our
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