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‘Scenery is fine – but human nature is finer … the eagles nest is finer for the Mountaineer has look’d into it.’

John Keats, letter to Benjamin Bailey, 13 March 1818






Prologue: Foothills

I’ve been thinking about mountains almost all my life. When I was six, on holiday in the Lake District with my family, we set off to climb Skiddaw, just north of Keswick, a sprawling mass of a hill, but not a challenging one. Even so, we failed. I can’t remember why we turned around short of the summit. I can’t bear to think it was my weary little legs. What has stayed with me was the strange thrill I got from a landscape more austere and dramatic than anything I’d seen before. A new compulsion settled on me. A small, romantic heart beat a little faster.

In the decades since I first toddled up Skiddaw, I’ve come to understand that this love for the hills, for their solace and quietude, often masks the deeper history that created the landscapes we’ve come to admire, how they were settled and the cultures that developed there over millennia, mountains shaping humans just as ice shaped the mountains. Uplands are often used as political frontiers, and that can mean tension, even war. They are places to plunder for resources, often by people who live far away. Their remoteness also allows space for spiritual retreat, or refuge from persecution. All this we acknowledge without question for distant mountains, just not so much for our own. Our mountain history is reduced to colour in a guidebook, part of the heritage industry. Yet it frames some of the most urgent debates in twenty-first-century Britain, around climate change, food and biodiversity. And to see a future in the mountains, we need to understand their history.

I learned something else over the years. I learned how the narrative of your life gets mixed up in the narrative of a landscape, transforming it into something of deep emotional attachment. Not surprisingly, this happens in the hills you know best. The Japanese writer Kyuya Fukada put it this way. ‘Tall or short, near or far, some mountain watches over our native village like a tutelary deity. However much our lives may change, the mountain will always be there, just as it has always been, to welcome us back.’

This is my mountain, small though it is.

I live under Totley Moor in a valley on the south-west corner of Sheffield, pinned between a busy road and the railway to London. There are several valleys like it on this side of the city, filled with leafy, provincial suburbs, busy during the school run but otherwise half asleep. There are parades of shops, parks where the kids can play. Commuter country. I’ll show you around, but be warned, you’ll need a stout pair of shoes. Where we’re going is all uphill.

At the end of my garden is the valley’s river. Usually a stream, in heavy rain it transforms into something opaque and turbulent, even dangerous. This is the Sheaf that gave Sheffield its name, derived from the Old English word for boundary. That might seem puzzling for a city in the middle of England, but a millennium ago these hills were borderlands, between the old Anglian kingdoms of Mercia and Northumbria. The Wessex king Ecgbert came here in 829 to take the surrender of the Northumbrians and briefly unite England. Later, the Sheaf was the boundary between Derbyshire and Yorkshire.

We start our walk across the river and the train tracks, under a steep hill the Normans dubbed Beauchief, the ‘beautiful promontory’, bellum capite in Latin. In the mid 1170s a monastery was founded at its foot; the valley is still known as Abbeydale. This was not the work of the famous Benedictines, or their reformist offshoot the Cistercians, but another new order with a laborious name: the Premonstratensians. Like the Cistercians, the Premonstratensians, or White Canons as they (thankfully) became known (from the colour of their habit), wanted to get back to spiritual basics and live a simpler, more ascetic life. They still needed land to make a living, though, and persuading landowners to give them endowments wasn’t easy. Older monastic houses were already well established in the rich soils of the lowlands.

That didn’t faze the White Canons. They wanted hardship. The new religious orders that emerged in the early twelfth century, like the Cistercians and the White Canons, sought out remote locations, northern equivalents to the isolated deserts where monasticism began. Derbyshire was then a backwater. No other monastic order had built abbeys in the county. Beauchief, if not quite the Sinai, was a practical location, on the margins of medieval life with room to grow. The canons still had to be resourceful. The land they were offered was often rough moorland whose poor soil had little to offer beyond building stone and scrubby grazing. Beauchief never became a huge enterprise like the Cistercian houses at Fountains Abbey in Yorkshire or Strata Florida in Ceredigion. But thanks to their energy and their access to European wool markets, the canons did well enough. At its dissolution the house held 780 acres, with outlying monastic farms, known as granges, bordering the moors, flocks of sheep and herds of cattle, fishponds, a tannery, woodland industries, iron smelting and mills on the Sheaf for metalworking.

There’s not much left of it now. After the last canons handed over the keys to Henry VIII’s commissioners, a member of the Nottinghamshire gentry bought the estate and a descendant quarried the abbey for stone to build a handsome manor house nearby. Only the abbey’s grand tower and a small slice of the nave were left as a stumpy family chapel. A century later, in 1789, the affable diarist John Byng, later the 5th Viscount Torrington, walked the new road out of Sheffield, on his way to the ‘Peak Country’, and visited the remains of Beauchief Abbey, which he found ‘in great decay’. The parson, he was told, ‘was so neglective, that few folks came’. Yet he admired the ‘most happy situation for beauty, and retirement’. As Torrington put it: ‘Let the monks choose spots for my residence.’ And for me, also.

In the 1930s the estate was broken up. Some of its pastures are now filled with housing estates. Next to the abbey, where the lay brothers once grew crops, there’s now a golf course. Just like Torrington, the golfers appreciate the location: a broad green apron perched above the river studded with small spinneys and in the lee of a steep-sided hill, the bellum capite, thickly wooded. And above all of this, a few miles to the north-west, the broad, brown dome of high moorland peers down from above. ‘Bold hills’, Torrington called them, ‘where the Peak Country begins.’

That’s where we’re headed.

Despite all the changes, the railway and traffic, Abbeydale is still threaded with magical oak woods, as it has been for centuries. They once earned their keep as sources for charcoal to smelt lead and iron. Above the abbey is Ladies Spring Wood, a spring wood being a coppice and the ladies being, to the canons, singular: Our Lady. Now it offers a sinuous route up and out to Torrington’s ‘Peak Country’, in spring studded with wood anemones and banks of bluebells; in autumn, as the leaves bronze, jays burying acorns in the black earth. Soon we’re following Totley Brook, a tributary of the Sheaf. Hereabouts are fragments of Britain’s early industrial past, ponds and weirs where herons now fish, remnants of lead mills. Overhead, after a long absence, buzzards wheel and drift.

Just up the hill, on the stream’s east bank, is St George’s Farm. The art critic and social reformer John Ruskin had a particular interest in this place. In fact, he had a particular interest in Sheffield generally, which he described as a ‘dirty picture in a golden frame’.fn1 Ruskin wanted to turn back the dehumanising tide of industrialisation and return autonomy and self-respect to the working classes. ‘We will try to take some small piece of English ground, beautiful, peaceful and fruitful,’ Ruskin announced. That small piece of English ground was here in Totley. Except Ruskin’s dream of a market garden and workshops full of happy artisans soon foundered in mutual resentment. The farm made most of its profit selling cups of tea to curious visitors. Yet Ruskin’s ideas for Abbeydale did set people thinking. William Morris visited and the young Edward Carpenter also became involved, before settling on the other side of the hill near Millthorpe, to campaign for socialism from the hills of north Derbyshire.

Beyond St George’s Farm we enter another ancient woodland, Gillfield, or Gillyfield, thirty acres, narrow and crescent-shaped. In medieval times the wood was used to fatten animals, with pigs feasting on acorns in autumn. By the reign of Elizabeth I it had become another spring wood, producing charcoal for the metals industry. Then, quite suddenly, at a wide road that descends to the city, the trees stop. This is the old turnpike, built in the early nineteenth century, that changed Abbeydale forever. The world above it is wholly different. A threshold is crossed, and you cannot help but notice it. These are the uplands. Where before we climbed through woodland and pasture, now there is a steep slope of open moorland, of tough moor grasses, rushes and heather, clues to the moor’s history as sheepwalk and grouse moor. Behind us the valley drops into its hidden folds leading into the city and its tower blocks far below.

Struggling up the slope, I can see the dome of moorland flatten out, and we reach a little crown with a surveyor’s trig point. This is the summit of Totley Moor. The moorland plateau of Totley Moss lies in front of us, once part of the estate at Beauchief Abbey. We’ve walked four miles and climbed around 1,200ft in less than two hours. To the east and south-east is the former industrial heartland of South Yorkshire, north-east Derbyshire and Nottinghamshire. To the west and north is a whole new world, of distant hills and a vast dome of sky. It feels wilder, more elemental, with the wind in our faces and nowhere to shelter. There’s a sense of liberation too, of leaving behind all that complicated history, of fences and walls, of other people’s lives and stories crashing into us. Up here we can breathe, become ourselves, feel at liberty. When it comes to what sociologists call the third place – not home, not work – it’s hard to beat these moors.

To the north-west is the High Peak, essentially the flat bulks of Kinder Scout and Bleaklow, more mesa than mountain, broad plateaus 2,000 feet above sea level as raw and as empty as you like. It’s a view as familiar to me, almost, as my face in the mirror. I explored these moors as a young teenager, and in the decades since they’ve become, as Auden put it, ‘my working week and my Sunday rest’. I think about coming here as like being up on the roof: somewhere to hide, somewhere for fresh perspectives. I’ve been up here in blizzards with my shoulder to the gale and on adamantine winter days of frost, when Kinder Scout seemed not miles distant but close enough to touch. In late summer, when the heather blossoms, I’ve lain, as Emily Brontë described, ‘on a bank of heath in the middle of the moors, with the bees humming dreamily about among the bloom, and the larks singing high up overhead’. Nothing can trip my heart more surely than the looping call of a curlew heard for the first time each spring.

The Peak District, the tailbone of the spine of England, was a school for me, as a young climber discovering the gritstone edges above the city, or exploring the strange and disorienting plateau of Kinder Scout. And you could not be obsessed with the outdoors, as I was, in this particular place and not develop some kind of political awareness. The crags I climbed on had in living memory been off limits, policed by gamekeepers. The ramparts of Kinder Scout had also been closed, all at the whim of powerful landowners.

My passion for the outdoors prompted me to visit every upland region in the country, from Dartmoor in the south-west to the northern reaches of Sutherland in the north-west of Scotland. And as a climber, with literal skin in the game, I learned through my hands and feet the astonishing range in types of rock we enjoy in our small islands. I learned too the cultural inflections in each mountain region, some of them driven by their geology, the different approaches to thriving in the tough, weather-beaten upland world, and how these things impact politics.

Gaining that experience changed my perspective on the hills I’d grown up exploring. What had seemed a vast, unknowable space, the landscape I could see from Totley Moss, became familiar, the park down (or rather up) the street, somewhere quotidian but loved, like a favourite pair of shoes. Friends from North Wales or the Lake District were happy to point out the limitations of a landscape called the Peak District that has surprisingly few peaks in it. Alfred Wainwright, whose bestselling Lakeland guidebooks surfed the post-war wave of popularity for the outdoors, loathed Kinder Scout. As he toiled across Kinder’s boggy ground, Wainwright’s thoughts turned to more congenial terrain. He wrote to the writer Molly Lefebure, ‘I thought ye gods what have I done, what am I doing in this godforsaken spot.’fn2

It’s an old gag. In the eighteenth century, Daniel Defoe couldn’t resist having a dig at the hills for lacking inches. ‘The mountains of the Peak, of which I have been speaking, seem to be but the beginning of wonders … or, if you will, as the lower rounds of a ladder.’ For Defoe, size mattered. He also thought the Peak to be a ‘houling wilderness’, and the moors of Kinder Scout and Bleaklow ‘the most desolate, wild, and abandoned country in all England’. Even the poet Thomas Gray, with his proto-Romantic perspective on landscape, hated the Peak, ‘a country beyond comparison uglier than any other I have seen in England, black, tedious, barren and not mountainous enough to please one with its horrors’.

Leaving aside eighteenth-century literary fashion, these complaints do beg the question of what defines a mountain, or mountainous country. One’s instinct is to say, like a hill but bigger, or wilder. Or else, you know when you’re on one. Yet even the walk we’ve just taken can be transformed in winter from a pleasant stroll to a fight against the elements. We need a more objective view.

The first global meeting on the environment was held in Stockholm in 1972. Overshadowed by Cold War politics, it was tendentious but confirmed the creation of the United Nations Environment Programme and in the public mind established the link between poverty reduction and sustainability. Mountains were not on the agenda until 1992, when the successor to Stockholm was held in Rio de Janeiro. By then, mountain scientists around the world had provided a lot more evidence on mountains, mountain people and the threats they both face. Those scientists, working with development agencies and government representatives from mountainous countries, particularly Switzerland, ensured that sustainable mountain development got its own chapter in Agenda 21, the Rio plan for action to protect the environment in our current century.

What they lacked was a working definition of a mountain.

Developing one wasn’t straightforward. The American geographer Roderick Peattie wrote that mountains should be impressive and ‘should enter into the imagination of the people who live in their shadows’. That’s a nice sentiment, but it didn’t help the United Nations formulate global criteria, something never attempted. Altitude was an obvious option, and the US Geological Survey had developed a database recording the average altitude of every square kilometre on Earth. Yet even that could be misleading. The Tibetan plateau averages 4,500 metres, but much of it is flat, and while the middle hills of Nepal can top 3,000 metres and seem ruthlessly steep, the Appalachians barely scrape 2,000 metres and are still termed mountains. Another approach was needed, one that reflected topography. Eventually, criteria were agreed that for a place to be described as mountainous, the altitude had to vary by at least 300 metres over a radius of seven kilometres. So, welcome to the party, Totley Moor.

Applying the 300-metre benchmark to Britain is visually striking. If some divine hand lifted the oceans by a hundred metres, much of eastern England would disappear. At 200 metres, pretty much everything below a line from the Severn Estuary to the North York Moors is under water. Betsom’s Hill in the North Downs and Ditchling Beacon in the South Downs are distant sisters emerging from the waves. Westerham Heights rises from a drowned Croydon; northwest of briny London lies the Chilterns archipelago. Yet much of the outline of Wales and Scotland remains, northern England too, along with the twin domes of Exmoor and Dartmoor. Even at 300 metres all these areas retain a kind of spatial integrity. A portion of British history springs from this imbalance, and it’s surprising how rarely we think about that.

Having settled on their criteria and crunched the numbers, UN scientists calculated that mountains make up 24 per cent of the Earth’s land surface, some 35.8 million square kilometres, but are home to just 12 per cent of the population. Yet what mountains offer affects us all. They provide more than 60 per cent of our water needs. (In Britain 70 per cent of our rain falls in the uplands.) The domestication of plants happened largely in mountains, and plants that still provide much of our diet originate there: potatoes, barley, maize, apples, tomatoes and sorghum, as well as less familiar but highly nutritious amaranths like quinoa and kiwicha. This book is fuelled by coffee, originating in the mountains of Ethiopia, and tea, which started out in the Chinese highlands on the border with Myanmar. Valuable domesticated animals also emerged from the mountains, including alpacas and llamas from South America, yaks from Central Asia and, more pertinently to our story, sheep, from the highlands of south-western Asia.

Another great prize lies in the rocks themselves. The building of mountains, termed orogeny, from the Greek for mountains (oros) and creation (genesis), takes place under extremes of pressure and temperature as tectonic plates collide. This process creates and concentrates minerals that are valuable or useful, or both. Most of the world’s important sources of metals emerge from mountain building, even if the mountains that created them have eroded away down rivers that no longer exist. The oldest mine we know about is Ngwenya, on Eswatini’s mountainous border with South Africa, dating back to the Mesolithic period more than 40,000 years ago. And we’ve been dealing with the pollution of metal smelting for 5,000 years.

The acquisition of metals and precious minerals, including gems and semi-precious stones, has been among the great driving forces in colonial conquest; mountains, with their difficult terrain and sparse populations, have proved an obvious target. Conquering powers strip resources and then invest their value mostly elsewhere to the benefit of populations far from their source. The Romans exploited metals wherever they could find them, like gold near Aosta in the Italian Alps, or lead in the Peak District. The Spanish built an empire from silver, much of it mined from Cerro Rico, the ‘rich mountain’ that rises above the colonial town of Potosí in Bolivia. Among the highest cities in the world, at over 4,000 metres, Potosí was for a while the biggest in the Americas, but most of the wealth dug out from its mountain was exported to Europe and traded to China, devastating the indigenous population and leaving a legacy of pollution that persists to this day.

Colonial powers that came from outside to control mountain regions often held a negative view of them. The Romans saw them as wastelands and impediments to trade. Medieval Christians, under the influence of Rome, regarded mountains as places of peril inhabited by demons. Yet for much of the world’s population beyond Europe they remained and remain sacred spaces, where gods dwell. Kailas in Tibet is perhaps the world’s most sacred mountain, a spiritual centre and place of pilgrimage for Hindus and Buddhists. The Incas climbed mountains to make offerings, and the sense of mountains as sacred spaces features in a resurgent indigenous culture. For thousands of years, from the Shang dynasty to the Qing, Chinese rulers made sacrifices at the sacred peak of Tai Shan, where, beneath the mountain’s southern slopes, the modern city of Tai’an now sprawls. In Japan, climbing a mountain has been a spiritually valuable practice for more than a thousand years. Anyone who has read the novels of Yasunari Kawabata, the first Japanese writer to win the Nobel Prize for Literature, understands how central the mountains have been in Japanese culture.

When we start thinking about Britain’s uplands from this global perspective, we start to see patterns from elsewhere repeated here. As we’ll discover, you don’t have to look too hard to find evidence that for much of human history people in Britain also regarded mountains as sacred spaces; it’s just that their voices are largely lost to us. That’s why our history of the uplands is strange, because it’s incomplete and overlooked. The words of men like Defoe and Gray, who disparaged them as wastes, as uncivilised and impoverished, have been more recent and persistent. Sometimes they’ve been used to emphasise how radical Romanticism was. Mountains were a lodestar for the Romantics, limitless reservoirs of psychological and political space in nature. Samuel Coleridge, for example, in ‘Frost at Midnight’, described what he wanted for his baby son Hartley, asleep by his side: that he should


wander like a breeze

By lakes and sandy shores, beneath the crags

Of ancient mountain.



Romanticism might have offered another way of seeing, but there had been a rich mountain culture in Britain for millennia. Of course, if you speak Welsh or Gaelic then you knew that already. The twentieth-century Welsh poet Waldo Williams begins his poem ‘Cymru a Chymraeg’, ‘Wales and Welsh’, with the line ‘Dyma’r mynyddoedd. Ni fedr ond un iaith eu codi.’ He addresses directly the poverty of mountains, and how that doesn’t deny them their imaginative power.


These mountains, only one language can lift them,

Give them their freedom, against a sky of song.

To the riches of their poverty only one pierced

Through a dream of ages, small moments of vision.



Our oldest place names are rivers and mountains; those names capture our deepest cultural roots. Neolithic and Bronze Age tombs and temples on mountain tops should put us in mind of similar traditions in South America or Asia. Mountains are woven into our oldest written stories, national epics from Y Gododdin and Beowulf onwards, as places of refuge and places of exile. The Romantic appreciation of mountain landscapes was a renaissance, not a revolution.

Tourism has transformed mountains around the world, and our uplands are no exception. British mountain landscapes are now so revered that we sometimes struggle to move past their aesthetic appeal and understand them as real, peopled places with morally complex stories of betrayal and conflict, exploitation and marginalisation, or as places with their own distinct cultures and political structures. The poet Norman MacCaig understood this disconnect very well. ‘Who possesses this landscape?’ he asked. ‘The man who bought it or/I who am possessed by it?’

MacCaig was writing about his beloved mountains of Assynt in south-west Sutherland, the stunning peaks of Stac Pollaidh, Cùl Mòr and Suilven, once home to a significant population that was cleared off the land in favour of sheep in the early nineteenth century, part of the notorious Highland Clearances. This form of colonialism was not confined to one corner of the Scottish Highlands and was achieved more often through economic deprivation than deliberate eviction. The mountains of Wales also suffered clearances – for water and timber, not sheep, disruption that is less known these days than that affecting Scotland. Abandonment, even famine, impacted English upland regions, including the Lake and Peak Districts. Those born in Britain’s mountain regions have more recently found themselves squeezed out by second-home owners. Dispossession has been a frequent trope in the story of our uplands.

The reasons for this dispossession were often similar: the pattern of land ownership and the difficulty in getting a decent return on capital from country that is comparatively infertile, hostile in winter and logistically remote. Drill down into the detailed history of estate management in the small corner of north-east Derbyshire we’ve just walked through and a consistent pattern emerges: making any sort of living from farming in the British uplands is brutally difficult. It was this dynamic that shaped landscapes that have become, paradoxically, so precious to us in the modern age; landscapes that are now protected and venerated, but whose biodiversity has been compromised for whatever profit can be made – places with steep house prices, where making a living remains a challenge, where farms are kept alive through subsidies and tourism. That paradox lies at the heart of this book.

The roots of this tension, between upland communities and those who want to own or control those uplands, are far deeper than the sudden thirst of industrial English cities or an urgent need for timber. Its origins are, to coin a phrase, as old as the hills. It’s rooted in their geology and geography. Our uplands became a cultural dividing line between different ethnic groups, their remote terrain offering refuge and preserving the Brittonic language that fractured and withdrew with the arrival of conquerors from Europe. That sense of lost worlds clings to them now; it’s part of their appeal for today’s generations seeking space and continuity. These apparently natural landscapes have become a haven in an era of disruption and degradation.

Over time, Britain’s mountain landscapes have experienced huge environmental change that has depleted our uplands of nature. As the wool industry took off in medieval England, and herd numbers increased to supply exports abroad, more of the uplands were recruited as sheep walks. It took centuries, but that process eventually extended to most mountains in Britain, denuding the uplands of woodland and biodiversity while at the same time weaving sheep farming into our national consciousness. ‘Thy turfy mountains’, Shakespeare wrote, ‘where live nibbling sheep.’ Sheep are part of our national narrative; like the hills, they speak to us of continuity, which is why talking about upland farming practices is so contentious.

The importance of sheep to the British economy faded even before industrialisation. As the nation urbanised, portions of the uplands were grabbed for large-scale water and forestry projects or put off limits by the aristocracy for shooting estates. Yet it was at this precise moment that the public, trapped in cities and inspired by Romantic poets and novelists like Walter Scott, began discovering the nation’s mountains en masse, taking advantage of recently constructed railways to escape the huge new industrial cities, places with foul air and limited horizons, for wide-open spaces and recreation.

The intensity of those experiences led to a sea change in the relationship between the people of Britain and the nation’s wild places. New organisations sprang up, providing services, like the Youth Hostel Association, representation, like the Ramblers’ Federation, and conservation, particularly the National Trust. Out of this sea change came also the establishment of national parks, first in England and Wales, later in Scotland. The economic impact of this love affair has become colossal: the turnover of tourism in the Lake District alone is now greater than that of Britain’s steel industry.

Mountain landscapes meant a great deal to John Ruskin. ‘For, to myself’, he wrote in Modern Painters, ‘mountains are the beginning and the end of all natural scenery; in them, and in the forms of inferior landscape that lead to them, my affections are wholly bound up.’ There was something vital and exciting about such rugged landscapes. ‘Mountains are to the rest of the body of the Earth, what violent muscular action is to the body of man,’ presumably with the emphasis on ‘man’. Ruskin was thinking of the Alps when he wrote all this. His view of Britain’s hills was positive, but they were ‘too barren to be perfectly beautiful, and always too low to be perfectly sublime’. Their barren appearance wasn’t just aesthetic; it was ecological. Experiencing Britain’s mountains is elemental: the shifts of light, their geometry in space, the wind and rain and snow. They demand physical and mental effort. In those senses they are natural. Yet havens for wildlife they are not.

The discovery of all this was a hard lesson for me. As a young man I saw wildness and mistook it for wilderness. But the mountains and moorland that fed my imagination were almost as constructed as the tamer landscapes I was leaving behind. Not only that, as I started visiting mountain ranges abroad, I realised that our British uplands were very different to what I was now experiencing: bleaker and less forested, somehow denuded, and without the creatures and plants that enrich the world’s wilder ranges. If you only know the mountains of Britain, it’s unlikely you know what a natural mountain environment looks like, at least at scale.

Beloved and despised, judged both priceless and worthless, Britain’s uplands are now at a turning point. Activists around the country, conscious that our biodiversity needs urgent restoration, see mountains as a logical place to start. Sheep farmers are being asked to reduce stock and give space to nature. Renewable energy developers see mountains as spaces big enough to take their vast schemes, their wind farms and hydro, just as the water engineers of the nineteenth century did. There is a fight on for the future of the hills, and the seeds of those futures lie in the past.

Mountains are our grandest and wildest landscapes: remote (from most of us), austere and inspirational. They have amazing stories to tell. They are, as Waldo Williams wrote, rich in their poverty. But they aren’t museums, forever destined to remain the same. They may always be there, but what mountains mean to us changes, and how we use them too. So, keep your boots on and let’s leave Totley Moor. I’ll take you on another journey, much higher and further in time and space. By its end, I hope, you’ll see the history of Britain from a fresh perspective: the view from the hills.




CHAPTER 1

Time’s Chord: The Making of Mountains

As I cycled north from Ullapool, on Scotland’s north-west coast, the road left the shores of Loch Canaird and swung north-east, rising towards the hills of Assynt. Every so often a car or motorhome would rush past, but then silence settled on the wide land again, except for the two-tone of a distant cuckoo and the tumbling song of a willow warbler. Otherwise, there was nothing to interrupt my glide into another dimension – that of time, an ocean of it, the limitless, drifting currents of deep time, the unimaginable span it takes for mountains to be driven upwards into the sky before being worn away into near oblivion.

At Strathcanaird the road began climbing. Distant mountains came into view: Ben More Coigach, more fully in Gaelic, Beinn Mhòr na Còigich, a long, thin sea-wall of a hill, with heart-lifting views across the Summer Isles and further to the Outer Hebrides and the north of Skye; Stac Pollaidh, a Gaelicised version of the Old Norse Stakkr Pollå, ‘the peak of the pool river’, with its bristling coxcomb of sandstone; and Cùl Beag, ‘the little back’, possibly ‘backdrop’, contrasted with its near-neighbour Cùl Mòr, ‘the big back’. None of these mountains are especially high, even for Britain. Stac Pollaidh, one of the most popular hills in northern Scotland, barely clears the 600-metre contour line. Yet its slopes, rising from sea level, steepen to cliffs, and this prominence gives it grandeur. At the summit you’re in the crow’s nest of a crumbling hulk adrift on those drifting currents, looking down on a rumpled plain studded with glittering glacier-scraped pools, a topography known as cnoc and lochan, knoll and pool.

It makes sense to start this geological journey in Assynt because the rocks here are so old and comparatively easy to understand. The landscape seems entirely stripped back, unchanging, free of human history. And that’s wrong. In such vast country it’s easy to lose your grip on these hills as a political space, but we must take with us the knowledge that there is deep human history here, not just rocks. Coigach, for example, means ‘the five fields’, an ancient way of parcelling the landscape, and the name stood for wider areas than just the Coigach peninsula. Another faded border meanders through these wilds, separating the old county of Ross and Cromarty from Sutherland, the south land, which it is if you’re a Viking coming from Orkney or the coast of Caithness.

It’s also a mistake to imagine the landscape always looked like it does now. In 1608, in the reign of King James, the surveyor and cartographer Timothy Pont came this way, doing the fieldwork for his revolutionary new map, certainly the first of Scotland drawn in such detail, but also among the earliest in Europe. The notes he made about the north-west coast offer a tantalising glimpse of a lost world, one that still held a good portion of its native forest, though much had already gone elsewhere in Scotland. The shores of Loch Ewe, for example, to the south of Assynt, he recorded as being


compasd about with many fair and talle woods as any in al the west of Scotland, in sum parts with Hollyne, in sum places with fair and beautifull fyrrs of 60, 70, 80 feet of good and serviceable timmer for masts and raes, in other places ar great plentie of excellent great oaks, whair may be sawin out planks of 4 sumtyms 5 feet broad.fn1



I took a single-track road west under Stac Pollaidh, towards the white beach at Achnahaird,fn2 but turned north before it to begin climbing again. Pedalling uphill, I saw the stately shape of Suilven gradually come into view, like a whale breaching, blunt-headed in the west but tapering to the east along a narrow, arching spine over a mile long. Like Stac Pollaidh, the name is Norse with a Gaelic twist, Sula Fjell, ‘pillar mountain’, with bheinn for fjell, then anglicised to -ven. Mountain names, like rocks, metamorphose with heat and time. Like Stac Pollaidh, Suilven falls well short of the height of a Munro, a Scottish mountain more than 3,000 feet high. Yet the drama of it, the sense of somewhere so other to anywhere else, becomes locked in your memory. Norman MacCaig wrote how ‘A mountain is a sort of music’, his concerto being Assynt and Suilven his sforzando, ‘One sandstone chord that holds up time in space.’

Geology is complicated. Pick any location at any point in geological time and you can disappear into a fractal of ever-increasing detail. Unpicking this requires a global imagination and absolute precision in categorising variations that explain rocks, their age, how and at what depth they were made. Time and our planet’s restless nature churn its tectonic plates like a dealer shuffling a deck of cards. Earth’s surface, the crust and rocks in its upper mantle, the ‘lithosphere’ as geologists call it, amounts to just 1 per cent of our planet’s mass. It is flotsam on the broiling stockpot of the mantle, which comprises more than two-thirds of it. Pressure and heat are the agents of change in this slow cooking. Parts of the flotsam have been around for hundreds of millions of years longer than other parts. Their proximity can be revealing but also, sometimes, confusing.

Cooking also offers a way to think about the minerals that make up rocks. With eggs, dairy and flour, and a few added extras, you can make either a soufflé or a cake, depending on the mix and temperature. It’s similar with rocks. Ninety-nine per cent of the Earth’s crust is made up of just eight elements. Almost half is oxygen, which being highly reactive is combined with other elements. More than a quarter is silicon. Combine oxygen and silicon and you get the mineral silica. Cool silica quickly and you make glass. Throw in a little iron and aluminium and you make obsidian. Cool it slowly and its molecules form regular crystals of the somewhat translucent, chemically (mostly) inert and physically resilient mineral quartz, a key ingredient of beach sand and, logically, of sandstone, which forms the bulk of Suilven.

Much of the Highlands is constructed from only a few such minerals. There’s quartz but also feldspar, aluminium silicates that come in myriad flavours depending on other elements in the brew. More than half the world’s rocks comprise feldspar, the mineral that tinges granite pink. There’s also a white version that gives Aberdeen, the Granite City, its lighter colour. Mica is also found in granite, another silicate characterised by a crystal structure that splits easily into thin, elastic plates. You can become as lost in the mineral complexity of our planet as you can in its geology, but 90 per cent of rock minerals are silicates, and their properties are determined by temperature, pressure, rates of cooling, how they weather and erode, and the strength of river and ocean currents that carry sediments along.

To some extent geology is fate, for humans as well as mountains. As the palaeontologist Richard Fortey put it: ‘Human endeavours do not succeed if they deny the geological realities.’ The type of rock under our feet hugely influences its cover of soil and what can be done with that soil – whether you can grow cereals or whether sheep may safely graze, especially when that soil is young and unimproved. Soil scientists call rocks the ‘parent material’, and some parents are more nurturing than others. The geology of Britain’s mountains is different from that of the plains, a difference exacerbated by heavier rainfall and stronger winds, so their fate is different too. Acid soils are more common, limiting the kinds of plants that will grow on them. Those plants are well adapted to their environment and delightful in themselves, but they are often not as useful to us. Or as Ted Hughes put it in his poem ‘Heather’, they take advantage of ‘a mica sterility/That nobody else wants’.

The marginalisation of mountains starts with their rocks.

Rocks come in three general types. Sedimentary rocks are just that, sediments: things that settle, bits of existing rock that have eroded away, organisms and precipitates that sink to the bottom of the ocean and then accrete to such depths that they compress and mineralise into rock. Sedimentary rocks are where we find fossils, and also the parent material of where we most usually grow crops. Igneous rocks emerge from the mantle, angry boils of granite that swell and cool slowly, or volcanic rocks like basalt and pumice that spit out of the surface like bubbles in porridge or fill cracks in the crust with hot liquids and gases. These tend to be much harder than sedimentary rocks and erode less easily.

The sedimentary sandstone of Suilven sits on a base of the third and final type of rock, metamorphic, which is transformed from what geologists call the ‘protolith’ at high temperatures and great depths close to the mantle. Any of the three types of rock – sedimentary, igneous and metamorphic – can itself form the protolith, which is heated to at least 150°C and pressurised to a thousand atmospheres or more. This changes the rock’s chemical composition and physical qualities. The metamorphic rock under Suilven is a form of gneiss, pronounced ‘nice’. Gneiss forms at much higher temperatures and pressures and is characterised by distinct bands of colour and the fact it can’t be split in predictable ways – what geologists call its ‘cleavage’. It’s tough and resilient compared to sedimentary rocks and often mind-bendingly old. The oldest rocks on Earth are gneiss.

The rock under Suilven’s sandstone is called Lewisian gneiss, after the island in the Outer Hebrides. These are the oldest rocks in Britain; their protoliths, where they can be ascertained, were most usually granites heated at depths of 40 kilometres in the Earth’s crust under 40,000 atmospheres of pressure at temperatures of 900°C up to three billion years ago. A geological name for this era is Archean, Greek for ‘ancient’, and it is. The Earth itself is four-and-a-half billion years old. Lewisian gneiss was formed in the roots of a towering mountain range long since eroded away; metamorphic rocks are usually found at the surface where mountains were, or are, since mountains are an expression of Earth’s turbulent nature. There was no oxygen in the atmosphere then, although the oldest fossils from the first single-cell lifeforms predate Britain’s oldest rocks.

This process of metamorphism continued for over a billion years, or a quarter of our planet’s lifespan. The rocks shifted and deformed, the weaknesses infused with magma to leave basalt dykes swarming their way through the gneiss, rock made and remade on time’s anvil. You can see these black dykes at Scourie, for which they’re named, on the coast north of Suilven.fn3 The gneiss is determinedly resistant to erosion and the scouring of glaciers, resulting in the cnoc-and-lochan landscape that surrounds the mountains of Assynt, a kind of geomorphological score draw. The soils here are thin and often absent, and you can see scars on the rock’s face from the last coming of the ice, moments ago in geological time.

The gneiss under Suilven was as much as two billion years old when the sandstone of its upper slopes began forming. It started as sediment from great rivers that washed across the eroded stumps of the now vanished mountain range. That was a billion years ago, when Earth’s first multi-cellular lifeforms were emerging, before vegetation and before soil. A blanket of this sandstone seven-and-a-half kilometres thick was spread across the gneiss over the course of several hundred million years. Most of it has since eroded away and recycled. Only the last few hundred metres remain on the tops of the peaks of Assynt and Torridon to the south, from which this formation of sandstone takes its name, sculpted evidence of the Earth’s great age.

This view of Suilven from above Lochinver, of ancient sandstone laid flat on far more ancient gneiss, offers a sobering perspective not just on our own brief span, but on how transitory our landscapes are, the endless churn of rocks weathered and washed downhill. The final piece of the puzzle is how they got up there in the first place. What built our mountains? What is this process of orogeny? The short answer is ‘heat’. It’s tempting to think of our planet as an apple and the crust as its skin. The proportions are about right. Yet apples are too cool. It takes heat to drive rocks into the sky, the heat of the deeper mantle rising towards the surface to create the energy necessary to fracture the Earth’s crust into plates that split apart or jostle against one another, on land and under the ocean, in a ceaseless drift around the planet’s surface.

So, the rocks of Assynt are travellers not just in time but in space as well. The grey gneiss was formed deep in the Earth’s crust where we now find Antarctica. Similar rocks are found in Greenland, whose geology has more in common with north-west Scotland than north-west Scotland does with the rest of Britain. The reason for that is simple. North-west Scotland and north-west Ireland were, half a billion years ago, part of a continental chunk of crust called Laurentia, much of which is now in Canada, but around 30° south of the equator. The piece of crust that contained England, called Avalonia, was much further south, close to the South Pole, an offshoot of the more familiar continent of Gondwana. Separating them was an ocean wider than the Atlantic, the Iapetus. It was onto the floor of the Iapetus that the sandstone of Suilven was first deposited.

The Iapetus then began closing, narrowing the gap between Laurentia and Avalonia, which became attached to the larger plate of Baltica. This was drawn north, continuing our islands’ long migration. The slow welding of these plates thickened the Earth’s crust and created a range of mountains of Himalayan proportions known as the Caledonides. This process, called the Caledonian orogeny, or orogen, stretched across a hundred million years and three geological periods, starting in the Ordovician, through the Silurian and into the Devonian. The name Caledonian orogeny is a clue to where this part of Earth’s mystery was revealed, but it wasn’t limited to Scotland. The husks of this vast range are found from Scandinavia to northern central Europe and the Appalachians of North America.

All through this immensity of time, the ceaseless making and unmaking of rocks continued. Tracing their sequence became possible in rocks from the time life on Earth became more complex. The Cambrian period, which preceded the Ordovician, began 545 million years ago with an explosion of life forms, including animals with the first backbones. The fossils that start appearing in the geological record in the Cambrian equate to the invention of writing, as the geologist Martin Rudwick put it: a sudden spyhole on deep time. In fact, the Cambrian marks the start of a new geological aeon, the fourth and latest, called the Phanerozoic, meaning ‘visible life’. For the first geologists, fossils offered a thread into this labyrinth. They were hammering whole new worlds from the rock. And as British scientists advanced geology and evolutionary biology through the nineteenth century, Britain’s mountains became familiar to scientists the world over.

Rocks made in the Cambrian include quartzite found on the summits of Beinn Eighe, that muscular, sprawling massif in Torridon, and the Grey Corries, the long chain of hills east of Ben Nevis whose quartzite screes give the range their name. (Just to mess with us, these two tough quartzites are the result of two different processes, the first sedimentary, the second metamorphic.) On the western side of Beinn Eighe, towering over Coire Mhic Fhearchair, ‘corrie of the son of Farquhar’, is the Triple Buttress, one of the great mountain faces of the Highlands in their wildest corner. From the pretty lochan below you look up to where the brown Torridonian sandstone meets pale grey quartz, formed half a billion years ago when white sands settled in a shallow tropical sea on the shores of Laurentia, on rocks that were themselves already hundreds of millions of years old.

Living in these white sands were wormlike creatures. Traces of their burrows remain, either as discs around a centimetre wide where they are exposed at right angles, or along their length, which suggested the nickname ‘pipe rock’. These are up to a metre in length and are, technically, ‘ichnofossils’, or trace fossils, the preservation in rock of an animal’s activity and not its remains. That activity involved hanging off the seabed while feeding on nutrients, which seems somehow more extraordinary to contemplate standing on the mountaintop that seabed has become.

A muddy, silty, nutritious sediment followed the white quartz sands. Called ‘fucoid beds’, almost all this layer has now eroded away. What is left contains the fossils of several species of trilobites that are present in Greenland and Arctic Canada but are very different to species of the same era found in England, evidence the great collision had not yet happened. One species, Olenellus armatus, has been found only here, on a hill north of Beinn Eighe called Meall a’Ghiubhais, ‘hill of the pine tree’. A centimetre long, armatus takes its name from its spiky, flat, segmented exoskeleton and hexagonal head. It was an ‘epifaunal detritivore’, meaning it ate nutritious rubbish on the bed of the ocean, a foot soldier in the eternal recycling, before its remains were lifted into the sky millions of years later.

It’s tempting, because it’s easy, to imagine this meeting of tectonic plates as two cars crashing, their bonnets rumpled into mountains. Looking at how rocks folded under the pressure of this tectonic collision, the analogy seems logical.fn4 Yet it’s far more complicated than that. Today’s mountain landscapes are the result of continuing processes, some of which lasted tens of millions of years and some that were, like the last glacial period Britain experienced, a few geological heartbeats ago. What we’re left with from the Caledonian orogen are fragments of wreckage from a multiple pile-up that occurred over aeons of time, much of which was soon eroded and recycled to come back for another go. All that erosion exposed the deep history of our planet, which, like a book, waited to be read.

For example, early in the Ordovician, when the upper rocks of Everest were formed, there was a widespread surge in sea levels. Much of the northern hemisphere was ocean and for most of the period, which lasted forty million years, there was no ice. Muddy sludge and silt that settled in the Iapetus at this time was eventually cooked into the slate of Skiddaw in Cumbria. An arc of volcanic islands spewed lava and ash that settled on top of those mudstones in the Iapetus, hard-wearing igneous rocks that (together with the Skiddaw slates) were folded during the Caledonian orogen to form the heart of Lakeland, like andesites found in the exquisitely pretty valley of Borrowdale. In Wales, these volcanics are at the heart of Eryri, or Snowdonia, the powerful mass of Cadair Idris, reaching as far as the Berwyns, all deposited on a seabed thick with marine sediments off the shores of Avalonia, a region known now as the Welsh Basin. Some of those volcanics fell as ashes rich in calcium, and the soils they produce made small corners of botanical heaven in places like Cwm Idwal.

Scotland had its volcanoes too. The dramatic summit rocks of Ben Nevis erupted from a nearby volcano, where they now sit on the mountain’s granite core. Glen Coe was formed 420 million years ago, in the Silurian period that followed the Ordovician. Hot magma injected itself into an old lakebed of wet, sandy sediments, forming horizontal layers of volcanic rock known as sills. That magma then broke through to the surface as lava flows, forming andesites, like the rocks in Borrowdale. You can still see these on the slopes of Aonach Dubh, ‘the black ridge’. More volcanics merged from this magma chamber: rhyolites, a slow-moving sticky gloop; tuffs, comprising volcanic ash; and ignimbrite, whose name, combining the Latin for ‘fire’ and ‘rain’, says a lot of what you need to know. Over time the chamber collapsed, in piecemeal fashion, to form an open crater. Globs of molten granite deep below the surface swelled to form the batholith, in Greek the ‘deep stone’, that has through erosion reached the surface and forms the Cairngorms.

The final closure of the Iapetus and the collision of Laurentia and Avalonia culminated around this time, around 20 degrees south of the equator, at about the period Glen Coe was erupting. As Avalonia slid under Laurentia, sediments that had been settling in the Iapetus for tens of millions of years were scraped off its floor and crumpled onto the northern continent.fn5 The older of these rocks were mud and siltstones full of fossils. The younger sediments were often a coarsely mixed sandstone called greywacke, from the German grauwacke, ‘grey, gravelly rock’, a catch-all term more of which later. Greywacke is the main geological feature of the Southern Uplands of Scotland and large parts of central Wales, where the metamorphosing heat of the Caledonian orogeny was less intense.

The collision was not a head-on affair, more an oblique swipe, with Avalonia (England and Wales) edging northeast. That contact created or exploited faults in the crust running along this axis, like that in the Great Glen linking Fort William and Inverness, where the impressive Kessock suspension bridge has been engineered to withstand seismic shocks. This fault marks a geographical boundary between the Grampians and the Northwest Highlands. Loch Ness lies in the Great Glen, plunging to depths of 755 feet, a monster that contains more freshwater than all the lakes of England and Wales combined.

Further south, passing through the southern end of Loch Lomond, there’s another fault, more or less parallel to that of the Great Glen, one that’s had an even greater impact on our island’s human history: the Highland Boundary Fault. You can see it unspool as you drive the relatively flat roads between Glasgow and Dundee.fn6 To the north are the mountains, hard, crystalline rocks first laid down in the Cambrian and Precambrian and then metamorphosed. These rocks resist erosion, and that’s where the high road lies. To the south is the low road: softer sandstones and conglomerate rocks laid down in the Devonian period tens of millions of years later. The change is not just one of topography. That Devonian sandstone, known with some affection as the Old Red, makes for more fertile ground. Weather and soil change here, and along with them wealth, culture and politics.

The meeting of Laurentia and Avalonia was the original act of union between England and Scotland. Where these plates collided is called the suture line. Its scar runs in a line from the Shannon Estuary in Ireland to Berwick on Tweed, running parallel (more or less) with Hadrian’s Wall. (This proximity is not coincidental.) You can see the suture exposed on a rocky promontory called Niarbyl between Port Erin and Peel on the Isle of Man. Niarbyl is Manx for ‘the tail’, a lick of rocks that juts into the Irish Sea. On a clear day you can see the Mourne mountains in County Down, in Irish the Beanna Boirche. Those hills, a great granite boil, are relatively young at 56 million years old, appearing after the Atlantic began opening. The rocks at Niarbyl are more than 400 million years old, from the Silurian period on the north-west side of the join and from the older Ordovician to the south-east, when Scotland, and now England, were still part of what would become North America.fn7

The Caledonian orogeny explains in large part why Britain has some of the most diverse and interesting geology anywhere on Earth, presenting pioneer geologists with mind-bending challenges. Yet the story, of course, didn’t end there. It never ends. The mountain building stopped during the Devonian period, but erosion didn’t. Wind and rain and ice did their work unceasingly, weathering the rocks. Those huge mountains were levelled back down to the stumps we see today. Far more was taken than remains. The granite of the Cairngorms swelled deep beneath the surface of these mountains but is now exposed. That shows just how little is left of the once mighty Caledonides. Even mountains are humbled by time.

All that eroded material had to settle somewhere. Much of it became the Old Red Sandstone, some in shallow oceans and freshwater lakes but more on land and even wind-blown deserts. Its colour is iron oxide. There’s a broad strip of it south of the Highland Boundary Fault, but it also features in what is known as the Orcadian Basin, a wide area of north-east Scotland, particularly Caithness, and offshore to the Orkneys. The impact this had on human culture is striking. You can see it on the coast of Sutherland, as you drop down to the village of Reay in Caithness. At your back are the hard rocks, acid soils and empty bogland of the Flow Country; in front of you is the wealthier, walled pasture around Thurso. The sandstone made for better soil, and so this geological threshold became a political one. There were battles fought here in the fifteenth century, at Achardale and Sandside Chase, when the Mackays came down from their clan lands in Sutherland to slaughter the men of Caithness.

The Old Red appears elsewhere in Scotland, including the Borders and the Oban area, and Aberdeen too. It’s also a strong feature in Wales, being the dominant geology of the Bannau Brycheiniog, in English the Brecon Beacons, although the southern portion of these sculpted Welsh hills was folded and faulted during a later period of orogeny called the Variscan. This mountain building made the Atlas and the Appalachians too, when they were all part of the supercontinent Pangea.

The most famous slice of Old Red in Britain is likely the Old Man of Hoy in the Orkneys, that swaying pencil of sandstone that will, sooner or later, topple into the Atlantic. An example that deserves to be better known is at Siccar Point, on the coast between Dunbar and Berwick-upon-Tweed. In 1788, three men of science visited its shore by boat to look at a particular portion of red sandstone, as it had been laid down on the seabed. The slab of sandstone was resting on beds of greywacke and mudstone, which had been faulted and eroded before the sandstone was first laid down, so that they were (and are) at right angles (more or less) to the Old Red. One implication of this puzzling formation, that its creation required huge drifts of time, wasn’t lost on the three men in the boat. John Playfair, Church of Scotland minister, professor of natural philosophy and mathematician, captured the disorienting sensation the rocks provoked as the foundations of Western philosophy crumbled around them.


The mind seemed to grow giddy by looking so far into the abyss of time; and while we listened with earnestness and admiration to the philosopher who was now unfolding to us the order and series of these wonderful events, we became sensible how much further reason may sometimes go than imagination may venture to follow.



The philosopher Playfair admired was James Hutton, a colossus of the Scottish Enlightenment less familiar to us than his contemporaries Adam Smith and David Hume but no less influential. It was Hutton who opened the door on deep time, and in doing so ushered in the possibility of evolution. Muslim scholars, including Ibn Sina, had seen the Earth’s processes at work at the turn of the first millennium, as did the Chinese polymath Shen Kuo, who studied fossils and postulated that land could be uplifted. European opinion on Earth’s geological history was stifled by Christian orthodoxy, from biblical accounts of the flood to theological conclusions about the age of the Earth. Most notorious among these was Bishop James Ussher’s confident and deeply researched calculation, based on literal reading of the Old Testament and published in 1650, that the universe had been created at 6 p.m. on 22 October, 4004 BC.

Hutton, already in his sixties when he visited Siccar Point, was born shortly before the death of Isaac Newton, another man who calculated the Earth was around 6,000 years old. Newton’s successor at Cambridge as Lucasian Professor of Mathematics was William Whiston, whose book A New Theory of the Earth, published in 1696, posited that our home was a comet that God had shaped into a planet, and that rock strata were formed during the biblical flood, itself caused by the Earth passing through the tail of a comet. ‘In his hand are the deep places of the Earth,’ runs Psalm 95; ‘the strength of the hills is his also.’

To unpick the majesty of God’s creation, the seventeenth-century Danish scientist (and priest) Niels Steensen developed laws of stratigraphy, the study of layers of rock, which would give Hutton a useful theoretical starting point in his own studies. Hutton is often called the father of geology, but that overlooks Steenson, who was also an anatomist and later converted to Catholicism, becoming a bishop with a taste for the austere.

Hutton was also, in the words of one biographer, ‘a man of unshakeable faith’. Like Steenson he retained an enquiring mind, but perhaps a more open one. Like Steenson, he acquired an unusual combination of skills. He worked briefly in law, then qualified as a doctor, writing a thesis on the circulation of blood, and later applied ideas about circulation to the Earth’s processes, including the biosphere itself, an early forerunner of James Lovelock’s Gaia theory. His knowledge as a chemist led to a profitable business, which he left in the hands of agents, manufacturing ‘sal ammoniac’, ammonium chloride, used for dyeing and other industrial processes.

Hutton also inherited from his father, who died when James was three, two farms in the Scottish Borders: Slighhouses near Duns in Berwickshire, and a hill farm at the eastern end of the Lammermuirs at Nether Moynut, beneath the pleasingly named Laughing Law.fn8 This corner of the range is now dominated by forestry plantations and wind farms, but in Hutton’s time it was finishing a different sort of transformation. Crops had once been cultivated high on Dunbar Common and even in the eighteenth century the landscape (and lives) of the Southern Uplands still had much in common with the Highlands. The higher land, though, had lost its population to the towns, part of a pattern that pre-dated the Highland clearances, and was now sheep farms. It was in trying to improve his farms that Hutton made a series of intellectual leaps, from the quality of his soils to how they are put together, and the astonishing implications of that for the age of the earth.


The shepherd thinks the mountain, on which he feeds his flock, to have been always there, or since the beginning of things; the inhabitant of the valley cultivates the soil as his father had done, and thinks that this soil is coevalfn9 with the valley or the mountain. But the man of scientific observation, who looks into the chain of physical events connected with the present state of things, sees great changes that have been made, and foresees a different state that must follow in time, from the continued operation of that which actually is in nature.



It was in the mountains that Hutton encouraged readers of his revolutionary Theory of the Earth to experience ‘the immeasurable course of time that must have flowed during those amazing operations which the vulgar do not see, and which the learned seem to see without wonder!’ What Hutton saw was mountains being slowly dismantled, their material washed away, to lay down new rocks elsewhere. All that was required was some process, some titanic mechanism to lift these new rocks up. And it was in the mountains that he found evidence for how that might happen.

In 1785, three years before his historic visit to Siccar Point, Hutton took his first geology field trip. He had long since handed over the running of his farms to tenants and had been living in Edinburgh as the Scottish Enlightenment reached its zenith. Early that spring he presented a paper, in two parts, to the Royal Society of Edinburgh, of which he had been a founding member two years before. He explained his theories: that the land we see is not simple or even original, but a composition recycled from previous versions of the earth. God had not made the Earth in one go – it had produced countless iterations of itself, with rocks forming deep in the ocean followed by the ‘elevation of those consolidated masses from where they were collected’. What he didn’t understand was how.

Hutton suspected the answer might lie in granite. Most scientists of his era, like Abraham Gottlob Werner, a mineralogist born in what was then Prussian Silesia, believed granite was among the oldest rocks and, like all rocks, had formed at the bottom of the ocean. This theory became known as Neptunism. (The problem of volcanoes spewing fire and lava was neatly sidestepped as local phenomena.) Everyone agreed granite was unusual but also inexplicable. Hutton demurred. He had a sample of granite collected from Portsoy, on the north coast of Aberdeenshire, that seemed to him to show it had been intruded into the rock around it as a liquid under pressure. Over the years he had seen basalt dykes, associated with volcanic activity. Was granite similar? Granite clearly mixed quartz and feldspar. How else might they be mixed except by melting? And if that was the case, might not the Earth contain some kind of internal heat that drove the cycle of uplift and erosion Hutton had witnessed?

Having delivered his theory, Hutton set out in the summer of 1785 to seek more evidence on the nature of granite. His friend John Clerk, a talented artist and geological scout, is likely to have brought Hutton his sample from Portsoy. On the way, he’d seen granite in the River Garry, and since Hutton had seen granite in the Tay, which the Garry joins, the two of them left Edinburgh and travelled north to Glen Tilt, whose headwaters flow into the Garry at Blair Atholl. Glen Tilt is among the most beautiful glens in Scotland, running north, then north-east from Blair Atholl towards the Cairngorms and Deeside, under the shapely, round mass of Beinn a’Ghlò, ‘hill of the veil’, with its three Munros. Like many major glens in Scotland, the river follows a fault in the Earth’s surface, eroding it over time, creating a route for cattle drovers and travellers. After Hutton’s death Glen Tilt would become, like Kinder Scout in Derbyshire, a key battleground in the fight for public access.

Hutton and Clerk found their evidence, delighting Hutton so much their local guides thought they had discovered a vein of gold or silver. It was treasure of a different kind – clear proof that granite had been intruded into older schists as magma. At a remote bridge called Dail-an-eas under the steep slopes of Beinn a’Ghlò, Hutton found further evidence that granite, far from being some kind of primeval rock, was younger than the rocks that formed the bulk of this part of Scotland. It showed that the Earth was in a constant state of remaking, and that the engine that drove this change was heat. The necessary ingredient to allow his
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