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Praise for Forgotten Forests

‘It is an exhaustive text that leaves no stone unturned, but few books provide a more rounded history of tree exploitation – for better and worse – on these islands’

Irish Independent

‘A brilliant book – a fantastically wide-ranging, time-travelling account of ancient forests – their human, historical, botanical and cultural connections all bound up in the arching majesty of the miracle that is the tree. Highly recommended for anyone who ever looked up into a vast canopy and wondered at their own place in its natural history’

Philip Hoare

‘An excellent summation of our current understanding of forest history’

Country Life

‘Deeply researched, engaging and eye-opening, Forgotten Forests gives a voice to the great silent population of these islands. It will change your understanding of both the past and the present, and is required reading for all who sense a great absence in the history books’

John Higgs

‘This is a very fine biography of Britain and Ireland’s once extensive ancient forest and woodland … Recommended reading for anyone with an interest in our natural and cultural heritage’

Current Archaeology

‘If you’ve wondered how a favourite woodland came to be, then this is the book for you. It brings to vivid life the long and varied history, and continuing change, of our precious woodlands’

Peter Thomas

‘The 12,000-year story in this book is told engagingly and is well researched. Lovers of trees, woodlands, history and natural history will all find this book illuminating and come away with a sense of having filled in some gaps. There is no doubt, this one is a page-turner’

British Wildlife

‘There is much to commend this book to everyone with an interest in trees, woodland ecology, biodiversity, history and early timber utilisation, as well as those seeking to understand the role of trees and woodland in climate change’

Scottish Forestry

‘An engrossing compendium of current knowledge for all those with a curiosity about the fortunes of woods and forests in our land’

Quarterly Journal of Forestry

‘I can do no better than recommend anyone with an interest in the history of our landscape, particularly the woods and forests, to read this book’

Smallwoods

‘Silly me for not getting going on this book earlier – it’s very good’

Mark Avery

‘A tour de force, a work which has been many years in the brewing, piecing together historical records going as far back as the written word and archaeological evidence going back much further’

Midland Tribune

‘The book is a very good read for professionals and for the general reader interested in history and the environment’

The Biologist

‘This is not a romantic book, in the way of the new nature writing, but human intimacy with trees is touched upon – for example, in the suggestion that in the Neolithic period, structures such as Woodhenge were possibly thought of as living beings’

Literary Review




Epigraph

The clearest way into the Universe is through a forest wilderness.

John Muir
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PREFACE

It is not so much for its beauty that the forest makes a claim upon men’s hearts, as for that subtle something, that quality of air, that emanation from old trees, that so wonderfully changes and renews a weary spirit.

Robert Louis Stevenson

This book has its origins in one of my regular journeys in the Scottish Borders. On the left-hand side of the A68 as you approach the town of Jedburgh from the south there is a prominent oak tree, the Capon Tree. It is obviously very old, and there is a sign visible from the road giving its name. A survivor from the ancient Jed Forest, it is a renowned individual, one of the fifty trees included in the Tree Council’s book Great British Trees, which was published in 2002. A painting of the Capon Tree by the Victorian landscape painter Arthur Perigal the Younger is displayed in Jedburgh Museum. There were also once ‘capon trees’ at Brampton in Cumbria and Alnwick in Northumberland. The name of these trees appears to have been derived from the Scots word kep, which means ‘to meet’ – the trees being places where the Border clans rallied for action in times of trouble. Another, less likely, suggestion for the name of the Jedburgh tree is that it is derived from the capuche, the hood worn by the monks who might have sheltered under its branches on their way to or from the nearby abbey.

Living in a border town, Jedburgh’s families were continually involved in fighting the English, and the Jethart Callants had a reputation for outstanding bravery. For a long time, these were ‘debatable’ lands, neither England nor Scotland. Both Callants and Capon Tree are celebrated each July, when ‘The Callant’, a young person chosen to represent the town, leads a mounted cavalcade on a series of historic rides, the most important being to Redesdale in Northumberland to commemorate the last cross-border skirmish on 7 July 1575. On Festival Day itself, the Callant visits Ferniehurst Castle and on the return home stops at the Capon Tree, taking a sprig of oak and wearing it in the lapel of their jacket.
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Victorian glass lantern slide of the Capon Tree near Jedburgh, one of the last remnants of the ancient Jed Forest, showing the tree before it was supported by timber props.
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Unfortunately, in 2022 one half of the tree, which was previously supported by timber props, collapsed to the side and landed on the ground. As the root is still intact the landowner, Lothian Estates, intends to leave the enormous bough in place to see if it survives. The Jethart Callant has planted a tree next to it, grown from one of its acorns, in order to provide continuity should the whole tree die.

Over the years I started to wonder what happened to the Jed Forest. Was it really felled to build wooden ships for the Royal Navy, as is often stated, and, if so, why did the Capon Tree survive? Despite another sign saying that the tree was ‘the last survivor’ of the old forest, I subsequently found out that it was not alone. Around 600 metres to the east, on the other side of the road, stand the mighty King of the Wood and the Crooked Family, while a similar distance to the west is the Oak Bush. These four ancient oaks are the sole remnants of a vanished ecosystem.

I have always loved woodlands and forests, but it was my grandfather, Tom Bachelor, who really taught me to appreciate trees. I spent many of my summer holidays in the 1960s with him, going out into the south Shropshire countryside during his work as an adviser for the Ministry of Agriculture, Fisheries and Food. Thinking about the loss of the Jed Forest reminded me that, as we travelled from farm to farm, my grandfather would often point out trees that were possible survivors from the Morfe Forest, which once stretched from Bridgnorth to the appropriately named Six Ashes and Claverley. Apart from the Jed and Morfe Forests, there were undoubtedly many other forests in Britain and Ireland that had been lost. But where were they and what were their stories? When did they first come into being? And who remembers them now? I decided to find out.

One of my most treasured possessions is a magnificent leaf-shaped flint dagger found by my grandfather as it lay shining in the sun on the freshly ploughed surface of a field near Catherton Common in Shropshire. Flint daggers were made, used and ritually deposited in the period 2250–2000 BCE, during the Early Bronze Age. They are thought to be copies of metal daggers, representing a period of transition from stone to bronze.

The traditional three-age system used to define the framework of European prehistory – Stone, Bronze and Iron – is based on durable materials, and takes no account of wood, or of the forests from which wood was acquired. Over forty years ago the archaeologist John Coles pointed out that, as a result, woodlands and forests were rarely considered by many of his colleagues. Times have changed, and the focus is now on how their presence affected people’s experience of the landscape in which they lived. As another archaeologist, Gordon Noble, has stated, people in the Neolithic lived in timber buildings that creaked and moaned as the wood changed with the weather, they fitted their stone axes with wooden handles, and they cut and tended trees much as they tended their crops. They also created huge monuments out of giant tree trunks and, in some cases, their dead literally resided within the heart of these massive timbers. We need to add a ‘Wood Age’ to run in parallel alongside the other ages if we are to really understand Europe’s past.
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The Catherton dagger, a 4,000-year-old flint found on the surface of a ploughed field in Shropshire by the author’s grandfather. Dating to the Early Bronze Age, it represents the transition from stone to bronze.
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Similarly, books on woodlands and woodland management – and indeed woodland ecologists themselves – occasionally display a cultural amnesia, forgetting that the trees that exist today are sometimes the remains of once-extensive forests. As the naturalist William Condry wrote in the 1970s, ‘Though you may not live near any famous old forest it is possible, especially in Lowland Britain, that any small oakwoods you know could be fragments of one of the lesser-known forests.’ Today, with the current emphasis on rewilding, which encourages people to see the bigger picture, there are new approaches developing. The title of this book, Forgotten Forests, is intended therefore to cover a lot of ground.

While some forests, such as the Forest of Bodfari, which once lay in the Vale of Clwyd between Rhuddlan and Ruthin in north Wales, the English forest of Duffield Frith, north of Derby, and the Great Forest of Aughty in Ireland, can truly be said to be forgotten by most people, the same obviously cannot be said of such well-known English forests as Sherwood Forest, the New Forest, or indeed Epping Forest. In Scotland, Abernethy Forest on Speyside is often described as a typical forest of Scots pine. What we know of the history of these areas can help us make sense of the many forests that have disappeared from the landscape, such as Birnham Wood, which was famously mentioned in Shakespeare’s Macbeth. Its only remnant today is the 600-year-old Birnham Oak on the south bank of the River Tay, opposite the town of Dunkeld. The tree was almost certainly not standing at the time the real Macbeth ruled in the eleventh century. But it might have been there in 1589 when it is believed William Shakespeare was one of a troupe of English comic actors or ‘strolling players’ who visited Perth, Aberdeen and Birnam at the invitation of James VI of Scotland.

Several thousand years ago Britain and Ireland were mainly covered by forests, but they have been progressively fragmented, partly due to climatic changes but largely because of the activities of people. Marjan Shokouhi, a lecturer at the University of Granada in Spain, has stated that ‘the history of human civilisation is often synonymous with the history of deforestation’, and Britain and Ireland are no exceptions to this rule. The loss of forests has been a dominant feature of Europe’s landscape for millennia, with what we now know are negative consequences for carbon storage, as well as ecosystems and the wildlife they support.

Natural forests that have developed completely free from human interference probably no longer exist anywhere on Earth. It used to be thought that the best examples were to be found in North and South America, mainly in the forests of Canada and Alaska and the tropical forests of Amazonia, but researchers are beginning to realise that many of these forests have been ‘gardened’ by native peoples for millennia. In Europe there may be some unchanged habitats remaining in the Urals and the Carpathian Mountains, but they are very rare. The extensive forests in northern Russia, together with certain areas of Scandinavia, are probably all we have left of habitats that are more or less unaltered by people, and even these are no longer sacrosanct. The extensive Russian wildfires of 2019 burned through 13.1 million hectares, including 4.5 million hectares of Siberian taiga, the subarctic coniferous forest. As Annie Proulx wrote in her book Fen, Bog and Swamp, the conflagration was downplayed in Russia as naturally occurring forest fires, despite reports of arson, in order to hide illegal logging operations. The catastrophe is ongoing, with the total area of the fires still burning in May 2023 estimated at 5.2 million hectares. To date, around half of the Earth’s forests have been cleared, and we continue to destroy the rainforest in places like the Congo basin that play important roles in regulating the atmosphere.

Given that the destruction of the forests started so long ago, it might be asked why we should be concerned about it now. The answer, surely, is that apart from an intrinsic interest in our natural and cultural heritage, an understanding of long-term changes in forest cover, especially those associated with human activities, is critical for our future survival. It now seems certain that the large-scale felling of forests started significantly to alter greenhouse gas emissions, and the global climate, thousands of years ago. As the pace of climate change accelerates, we now need to do everything we can to restore the habitat and offset the changes that are becoming more and more apparent. Only by understanding the process by which our forests were lost can we begin to plan for their renewal.

People have an instinctive affection for forests and the trees within them. When David Attenborough, who has probably experienced more habitats than anyone else on Earth, was asked in 2010, ‘Where do you like to spend time – mountain, desert, ocean, forest or city?’ he replied, ‘Forest’. In 2019, to mark the Forestry Commission’s centenary, people were questioned about how woods and forests made them feel. Many recalled experiencing a sense of freedom. Others reminisced about childhood memories. Almost everyone mentioned feeling relaxed and stress-free, as highlighted by Robert Louis Stevenson in the words quoted at the beginning of this preface. It is claimed that spending time in forests reduces the stress hormone cortisol, producing a calming effect. In addition, forests are said to boost the immune system as visitors breathe in the antimicrobial and insecticidal phytoncides that are emitted by the trees.

I have already used a number of terms to describe groups of trees. Since the various terms are often used somewhat vaguely, and indeed interchangeably, by different authors, it is useful to define them. Aljos Farjon’s book on Ancient Oaks in the English Landscape, published by the Royal Botanic Gardens at Kew, includes a useful set of definitions, and I have followed a similar scheme in this book. In summary, there are three types of landscape in which trees are present, and where trees are usually the dominant growth form. A forest is a habitat dominated by trees, in which, in its optimal undisturbed state, the canopies of the trees are in contact. As described later, the term may also be used in the medieval sense of a royal hunting area. A wood is a forest that is or has been managed, either as coppice (with or without standard trees) or as a plantation. In contrast, woodland is a broader term, referring to a landscape that may contain anything from closed-canopy forest to pasture woodland, or even grassland with shrubs and single trees, or a mosaic of different landscapes.

To these labels must be added the wild wood of Kenneth Grahame’s classic children’s book, The Wind in the Willows. The term was later adopted and popularised by Oliver Rackham, a Cambridge academic and landscape historian, and is now taken to mean the natural forested landscape that developed across large areas of Britain and Ireland after the last glaciation.

In the early 1980s, I was lucky enough to work for Max Nicholson, a renowned environmentalist, on developing the first urban woodland strategy for the Ecological Parks Trust, now the Trust for Urban Ecology. We set up a community project in south London to conserve Dulwich Upper Wood in Crystal Palace, a fragment of the Great North Wood, a forest of oaks and hornbeams that once stretched from the River Thames into Kent. It is commemorated in the name for this area of London – Norwood. On one occasion, when we were filming in the wood with Channel 4 television, Max said that I should write a book on trees and woodlands. It has taken me over forty years, and there have been other books along the way, but I have finally achieved that goal. In the intervening decades there has been much new research, and the story of forests in Britain and Ireland is constantly being updated, with often surprising conclusions. In particular, innovative approaches in dendrochronology, the science of dating tree rings, have transformed our understanding in certain areas. While taking account of new information, however, I have done my best to avoid using too many technical terms.

We all have different concepts of time, which affects the way each generation sees the world, including the natural environment. In 1995 the fisheries expert Daniel Pauly received an email from the editor of the journal Trends in Ecology and Evolution urgently asking for help. A contributor had failed to deliver a one-page article and the editor needed something to fill the space. Pauly quickly wrote a piece based on what he was thinking about at the time. In what is now one of his most celebrated papers he described the concept of a ‘shifting baseline syndrome’ as a way of explaining our generational blindness to environmental destruction.

Basically, shifting baseline syndrome concerns the redefinition of what is normal by each generation, based upon the memories and experiences of their youth. Pauly stated that, as far as fisheries science was concerned, what was considered the normal size of fish stocks, the baseline, was being redefined with every passing generation. The result is that the ongoing depletion seems less significant than it really is, since for each individual it is measured over the course of just a single lifetime. Pauly is very clear that if you want to fight the loss of memory and knowledge about the past, you have to rely on information which is often viewed, wrongly, as anecdotal. We therefore need to abandon the idea that the past is a provider of anecdotes and the present is a provider of knowledge.

This book, incorporating both anecdotes and knowledge, aims to push our mental baseline of forests in Britain and Ireland back, to increase awareness of past losses and future opportunities. While generally chronological, Forgotten Forests will sometimes weave backwards and forwards through time to take the reader on a journey through the forest, landscape and human history of these islands. The story starts, around 12,000 years ago, with the retreat of the glaciers.




CHAPTER 1

After the Ice

It is hard for us to picture the majesty and silence of those primeval woods, that stretched from Ireland far across northern Europe.

Frank Mitchell

We often forget that in Britain and Ireland we spend our lives in landscapes that have, for the most part, been sculpted by the flow of ice. The power of frozen water moving across the land produced a wonderful variety of features as it eroded the ground beneath it. One of the most spectacular is Cwm Idwal, a valley high in the Glyderau mountains of Eryri (Snowdonia) that was one of Charles Darwin’s favourite areas. Darwin had seen glaciers and icebergs in South America during his famous voyage on the Beagle, and on his return, when he made a second visit to Cwm Idwal in 1842, he realised that the smoothed rock surfaces and scattered boulders there were in fact ice-scarred rocks created by the last glaciers. As a result, he became a pioneer of the science of glaciology. Much later, in 1954, Cwm Idwal was designated as the first National Nature Reserve in Wales, as the effects of the glaciers are clearer here than almost anywhere else.

Glaciers also moulded and streamlined the Scottish Lowlands, producing dramatic ‘crag-and-tail’ features such as Edinburgh’s Castle Rock and the Royal Mile. In Ireland too the effects of ice can be clearly seen, and the landscape, especially in the north, is marked by over 20,000 drumlins, named from the Irish droimnín, or little hill, formed from the material deposited by the ice sheets. The elongated mounds, like the Royal Mile, indicate the direction of the glacier’s flow.

Despite the fact that our planet is now rapidly warming, we are, perhaps surprisingly, still living in an ice age, since they are defined as periods when there is ice at both the North and South Poles. But it is probably too late now to save the summer sea ice in the Arctic. During the past three billion years there have been five or six major ice ages, the latest of which began 34 million years ago. Within an ice age there are colder ‘glacial’ periods and warmer ‘interglacial’ periods, and forests around the globe have contracted and expanded in time with these. The last glacial period began 33,000 years ago and ended about 12,000 years later, so the Earth is currently in an interglacial.
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Cwm Idwal, a spectacular ice-carved valley high in the Glyderau mountains of Eryri which inspired Charles Darwin to study the effects of glaciers on the landscape.
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For over 20,000 years though Britain and Ireland were covered by a vast sheet of ice. In Britain the frozen landscape stretched from the Scottish mountains to Yorkshire and the Welsh coast, with an offshoot extending down the North Sea coast as far as Norfolk. The traditional view was that Ireland was only partially covered by ice, but we now know that the whole of the island was affected. At its maximum extent the cold conditions extended far to the south, around the latitude of Lisbon, and in London the bones of a polar bear have been found in the gravels of the River Thames near Kew Gardens.

Few places in the world have experienced changes during the last few thousand years as drastic as those in the areas that were covered by the massive ice sheets. When the ice finally melted everything was dramatically transformed, with enormous volumes of water pouring across the landscape and debris deposited in piles called moraines. There was also a steep rise in sea levels as the water locked up in the ice was released, compensated to some extent by the land rising as the weight of the ice was removed. In Britain, a line drawn between Morecambe Bay in Lancashire and Berwick upon Tweed in Northumberland defines an important ‘hinge line’, the land to the south having subsided following the retreat of the ice and the land to the north rising, with the greatest change in levels being in the Scottish Highlands where the ice was heaviest.

Once the ice retreated the change was extremely rapid, and it has been suggested that northern Europe went from Arctic conditions to a warm climate within the space of 20–50 years, an extremely rapid transformation in relation to geological timescales. Over that short period, July temperatures in England apparently rose from around 8 °C to 17 °C. There are a number of theories about why the climate changed so quickly, but the sudden input of fresh cold water, as the ice started to melt, could have interfered with the circulation of the Atlantic Ocean that underpins the Gulf Stream, bringing warmer water to these islands once more.

The fact that northern Europe was one of the most heavily glaciated regions in the world meant that it was one of the last areas to be recolonised by people. The thaw marked the beginning of the period archaeologists call the Mesolithic, the Middle Stone Age. Britain was still connected to Europe at this time, and it took around 4,000 years before it became an island, but it is still not exactly clear when Ireland separated from the continent. Finds of early human remains are rare owing to the destructive effects of the glaciers, but excavations by the archaeologist Martin Stables at Heaning Wood Bone Cave in Cumbria have pushed the timeline back. In January 2023 it was reported that a human bone and a bead made from a perforated periwinkle shell found here were 11,000 years old. This is one of the earliest dates we have for humans in Britain after the last glaciation, providing clear evidence of Mesolithic burials in the north of England and information on how people reoccupied the land as the ice retreated.

As soon as the climate began to warm, a great wave of trees spread north from ‘ice-age refugia’ in the Balkans, Italy, Spain and Portugal. The evidence suggests that many species survived the cold in the mountains of southern Europe and, possibly, parts of western Asia. Scattered trees may also have survived in moist locations, such as ravines, as they do today in China, Iran and parts of Turkey, Tajikistan, Uzbekistan and Kazakhstan. Some 3,000 years later, however, the temperature dropped again. The 1,200 years of very cold, dry weather which resulted are known as the Younger Dryas after a small member of the rose family, mountain avens (Dryas octopetala), as its leaves are abundant in sediments from this time. Growing in areas where snow melts early, it still occurs in the Scottish Highlands, Eryri, the North Pennines and, in Ireland, on the great limestone pavement of the Burren in County Clare and a few other sites. From this low point of extreme cold, the transition to milder conditions seems, once again, to have taken place very quickly, with an extremely sharp rise of about 7 °C producing average summer temperatures of 15.8 °C. It is likely that the permanent reoccupation of Britain by modern humans followed the Younger Dryas, but the evidence for this is disputed by some archaeologists.

[image: Start of image description, A photo of a cluster of small white flowers blooming among rocks and greenery., end of image description]

The Younger Dryas, a relatively cold period that occurred in Europe some 12,900–11,700 years ago, is named after the mountain avens (Dryas octopetala), since its leaves occur frequently in deposits from this time.
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While the drop in temperature during the Younger Dryas created hostile conditions for the forests that had been spreading rapidly northward, as soon as temperatures increased again the wildwood started to expand once more. From this time onwards we can track the development of forests right up until the present day. While it is, at its heart, a story of fragmentation and loss it is also a story in which forests and people are intimately entwined, like the branches of an old and venerable tree – fact and folklore coming together in sometimes unexpected ways.

As the ice retreated and the trees returned, they brought with them ghosts of a earlier ecosystem, being adapted to cope with animals that no longer existed. Large herbivores were generally less abundant, having been decimated by humans. In the previous interglacial period, between 130,000 and 115,000 years ago, ‘megafauna’ such as straight-tusked elephants and narrow-nosed rhinoceroses roamed the landscape. Scimitar cats, lion-sized animals with large curved fangs, preyed on their young. Large numbers of grazing animals dominated the environment in this period, producing a greater mixture of semi-open vegetation and forest than existed in the forests that grew back after the last glaciation. The trees were the ones that we are familiar with today, including oak, beech, hornbeam and hazel, but the dynamics of the environment were very different. As a result, the landscape was dominated by closed forests, with relatively small open areas – but, as we will see, this assumption has been questioned by some researchers.

The extinction of the large herbivores has had impacts that we are only just starting to appreciate. The writer and activist George Monbiot, for example, has suggested that the reason most deciduous trees in Britain and Europe resprout from wherever the trunk is broken is that they evolved to survive the attentions of tree-smashing elephants. By breaking trees, elephants improve their food supply, as the shoots produced by a damaged tree are easier to reach and more nutritious than the older branches. Elephants could also explain why trees such as box, holly and yew are so resistant to breakage and have such strong roots. The ability of some trees to survive the removal of their bark might be another adaptation, as elephants often strip bark with their tusks. Finally, Monbiot suggests that blackthorn’s long spines appear to be ‘overengineered’ to resist browsing by deer or cattle, but not perhaps by rhinoceros. Equally, Oliver Rackham proposed that the ability of trees to resprout from ground level, or a point higher up, is evidence of ‘adaptions to recovering from the assaults of elephants and other giant herbivores. The extermination of the great tree-breaking beasts in Palaeolithic times may have been mankind’s first and farthest-reaching influence on the world’s forests.’

Scientists use a variety of methods to reconstruct the history of these ancient forests, but the most widely used is pollen analysis. The technique was pioneered by Lennard von Post, a Swedish geologist who, in 1916, embarked on a study of the pollen that had been preserved in sediments in bogs and lakes. He produced diagrams showing how the pollen from different plants varied with depth and therefore time, allowing the presence, or absence, of species to be determined. Eryri has one of the most intensely studied pollen records in Britain, which can be traced back to when the first plants were colonising the newly exposed landscapes. These records show that, in the beginning, birch was the most important tree, together with juniper, but around 9,000 years ago the climate had become warm enough for hazel to start invading the birch forests, and for the next 1,000 years or so it was hazel that dominated the landscape.
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Hazel gloves, a parasite of glue crust fungus, on a hazel stem in Ballachuan hazelwood, Seil Island, Scotland.

Katherine Grundy, Creative Commons, CC BY-SA 3.0

Today these ancient hazel forests have almost disappeared, but it is not hard to imagine what they would have looked like, as their remnants can still be found in a number of places, especially the western coasts of the Scottish Highlands and Ireland. Some of the best examples are to be found in Scotland at Ballachuan on Seil Island, Struidh Wood on the Isle of Eigg and Resipole Ravine on the Ardnamurchan peninsula. In Ireland the hazel woods of the Burren are well known to botanists. Probably because of the continuity, these woods are home to some of the richest collections of mosses, liverworts and lichens in the whole of Europe. They also support some fascinating and beautiful fungi, such as spring hazel cup and the curious hazel gloves, two fungi which, as their names suggest, are almost always found growing on old hazel trees. Hazel gloves has been described as ‘a fungus that grows on a fungus’, since it is actually a parasite of glue crust fungus, which it often covers entirely. Glue crust fungus is so called because it smothers the branches of its host tree, gluing them together and obtaining nutrients from the decaying wood underneath.

Many people have misunderstood the nature of hazel, mainly because of the way that it has been managed since the Middle Ages, especially in lowland England. Here ‘coppice-with-standards’ was a traditional method of obtaining the maximum amount of timber from managed woodlands. Hazel was the ‘coppice’, regularly cut every seven years or so as the highly valued ‘underwood’ product, and combined with ‘standard’ trees grown for larger sizes of timber. These traditions, preserved over many centuries, have affected the way many woodland managers regard hazel. In addition, the books on woodland ecology that have formed the basis for our understanding of the way trees behave mainly originated from Cambridge and Oxford universities, the authors incorrectly assuming that the local management techniques applied everywhere else. Following a visit to the Burren, Sir Arthur Tansley, a leading ecologist of the first half of the twentieth century, was one of the first people to challenge the accepted wisdom that hazel was naturally an understorey shrub. Tansley, who publicised the term ‘ecosystem’ in 1935 after it was suggested to him by a fellow botanist, Roy Clapham, recognised that the vast hazel woodland here on the exposed limestone was a ‘climax’ community that would never become covered by taller tree species. Indeed, hazel rarely flowers, or produces nuts, while it is shaded by other trees.

The domination of hazel did not last forever though, and the pollen records from Eryri also show that, around 8,000 years ago, oak forest became the main habitat in the lowlands. Within 500 years it had also spread into upland areas, forming dense forests as high as Llyn Llydaw, a natural lake on the flanks of Yr Wyddfa (Snowdon) some 440 metres above sea level, in an area that is today almost devoid of vegetation. The two species of oak, pedunculate and sessile, cannot be distinguished by their pollen, so we do not know if they appeared simultaneously, or one after the other. At lower altitudes it is likely that sessile oak, probably mixed with some pedunculate oak, formed the basis of the first truly mixed deciduous forest to develop following the retreat of the ice, eventually including elm, small-leaved lime, ash and alder. Birch and hazel, on the other hand, declined as these other species came to dominate the more fertile soils.

Another study of fossil pollen, this time in Norfolk, has also highlighted the expansion of the ranges of several tree species in this period. Norfolk Wildlife Trust’s Cranberry Rough nature reserve in Breckland hides a secret, for lying beneath the existing vegetation is a lost lake – Hockham Mere. Formed over 10,000 years ago, probably by the collapse of the underlying chalk bedrock, the mere is estimated to have covered some 81 hectares, with core samples suggesting it may have been up to nine metres deep. In the Tudor period there was still a large expanse of water here, but it was drained during the following two centuries and had dried up completely by the middle of the eighteenth century. Boreholes have revealed that the lowest layer of sediment is sand and silt, washed, or blown in, off bare land surfaces at the end of the last glaciation. Above this layer is a complete pollen record that has provided evidence of the changing vegetation here. Once again, as in Wales, a sparse birch forest grew up, then thick forests of oak, alder and elm appeared as the climate warmed.

Because Ireland was completely covered by the ice sheet, trees, along with other plants, had to migrate there from the south, and from radiocarbon dating it has been possible to estimate their actual arrival times. The data for birch and juniper, for instance, indicate that they spread throughout the island in the space of 500 years. Their relatively rapid recolonisation suggests that they had survived nearby, on a now drowned area of land. Once again hazel followed birch and juniper, and by 9,000 years ago it had covered a large part of the island. Scots pine arrived in the southwest and migrated in a northerly direction, but appeared to move faster on the west and east coasts than through the midlands. It is a poor competitor on the richer soils and, as it had been preceded by hazel which thrives in such an environment, it would have encountered less competition on the coasts, where the soils are poorer and there is less shelter. Elm also migrated from the south and moved north, as did oak, which, like pine, migrated slightly faster along both coasts.
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The Kiltubbrid Shield (front and back), an Iron Age shield made from a large alder tree about a metre in diameter. Originally circular, it has shrunk and is now distorted. (© National Museum of Ireland)

National Museum of Ireland

Alder appears later in the pollen record and, in the past, this has been regarded as evidence that it was the last tree to migrate into Ireland before the Irish Sea flooded. Recent studies have shown, however, that isolated populations of alder already existed alongside pine and oak until environmental conditions favoured its expansion. Many of these trees were very much larger than anything we are familiar with today. The Kiltubbrid Shield, an Iron Age shield made from alder which was discovered during the nineteenth century in County Leitrim, is a metre across, a diameter unlikely to be achieved by any alder trunk in Ireland today. The Irish historian Roderick O’Flaherty stated in 1685 that the Irish name for alder was fearn, because ‘shields are made of it’. The word sciath, meaning shield, was used instead to describe a shallow oval wicker basket. The barrier presented by the Irish Sea is illustrated by lime and beech. Both were late immigrants to Britain, lime reaching the west coast of Wales around 7,000 years ago and beech arriving there 1,000 years ago. Neither species managed to make it across to Ireland on its own, but both were subsequently introduced by people, and thrived there.

In Scotland the iconic tree is, of course, the Scots pine, one of the three species of conifer that established themselves in Britain after the last glaciation (the others being juniper and yew). Interestingly, the current forests have their origins in two very different locations. It is thought, for example, that the pine forests of southwest Scotland, despite the barrier of the North Channel, owe their existence to trees invading from Ireland. But pine first appeared in the northwest of Scotland around 9,000 years ago, probably originating from isolated populations in an ice-free area to the west of the mainland, now lost beneath the waves. From there it spread across the Highlands as far south as the northern tip of Loch Lomond. East Glen Affric, around 25 kilometres west of Loch Ness, one of the largest areas of remaining native pine woodland in Scotland, has probably been continuously wooded ever since.

Whatever their origin, these pine forests reached their maximum extent during a warmer and drier period between 5,200 and 5,000 years ago when the species spread from its core area and colonised peat bogs in the north and west of Scotland. They are our version of the vast boreal forests that ring the northern hemisphere, north of the 50th parallel, but are not really appreciated as such. There are no boreal forests in the southern hemisphere, as the landmasses of South America, South Africa and Australasia are further from the pole. In Scandinavia and western Russia, the boreal forest is divided into ‘light forest’ communities, dominated by Scots pine, birch, rowan and aspen, and ‘dark forest’ communities dominated by Norway spruce with smaller proportions of other conifers.

[image: Start of image description, A photo of a view through forest pine trees through to the distant rolling hills on the horizon, under a clear sky., end of image description]

The Glen Strathfarrar pinewoods near Loch Ness provide a glimpse of the ancient forest and are an important area for rare lichens, despite being overgrazed by red deer.

Emily Richens

Our native pinewoods are the western, oceanic, outliers of the light forest, although they tend to have more broadleaved species than the continental version. Some ecologists therefore regard them as a transitional type, calling them ‘hemi-boreal’, meaning half-boreal. The whole boreal forest is usually referred to as taiga, the ‘land of the little sticks’ in Russian, not just the northern fringe where it thins out near the tree line. Scots pine has the largest natural distribution of any conifer, ranging from Norway to Spain and from Scotland across Europe and Asia to Siberia and China. The pines in Scotland, which form this westernmost outpost of the taiga of post-glacial Europe, are estimated to have once covered 15,000 square kilometres, nearly 20 per cent of the land area. Today they are a sadly depleted habitat, having lost characteristic animals such as reindeer, brown bear, lynx, wolf and beaver – though the beaver is now slowly making a comeback thanks to various reintroductions.

Like Glen Affric, the nearby Glen Strathfarrar pines are a remnant of the ancient forest, but the area is suffering due to overgrazing by red deer. Probably as a result, the lower part of the glen, once a National Nature Reserve, was de-designated in 2006. The area was previously considered to be ‘the last of the great unspoiled glens’, but the building of the Monar Dam, the largest arch dam in Britain, across the River Farrar for a hydroelectric scheme sealed its fate. Despite this the glen contains one of the most significant pinewoods in Britain for lichens and, together with areas of birch, oak and alder, is currently known to support over 300 species, including 28 rarities. These include forked hairlichen, Caledonian pannaria, witch’s-hair lichen and button jelly lichen, a collection that is quite different from the communities found in Scandinavia.

Even as late as the end of the sixteenth century, large undisturbed fragments of these pine forests still existed. At this time there was dense and extensive tree cover along the south shore of Loch Maree, once known as Loch Ewe, which is situated in a remote part of Wester Ross in the northwest Highlands. As well as pine it contained birch, oak, ash, aspen, elm and holly and was described as one of the best forests in the west of Scotland. A description of the surviving wild wood here, probably by the great Scottish mapmaker Timothy Pont in the 1590s, conveys his excitement at seeing something that was, at that date, obviously exceptional, even if he quickly turns to a practical analysis of what use could be made of the timber:

Upon this Lochew, do grow plentie of very fair firr, hollyn, oak, elme, ashe, birk and quaking asp, most high, even, thicke and great, all-longst this loch … [it] is compas’d bout with many fair and tall woods as any in the west of Scotland, in sum parts with hollyne, in sum places with fair and beautiful fyrrs of 60, 70, 80 foot of good and serviceable timmer for masts and raes, in other places ar great plentie of excellent great oakes, whair may be sawin out plants of 4 sum tymes 5 foot broad. All thir bounds is compas’d and hem’d in with many hills, but thois beautifull to look on, their skirts all adorned with wood even to the brink of the loch for the most part.

Unfortunately, Pont never left a finished map of the area, and the great wood has now largely disappeared, but it was certainly an unusual survivor of the natural forest. Today the area forms part of Beinn Eighe and Loch Maree Islands, the UK’s first National Nature Reserve, set up in 1951. The lower slopes of the mountain ridge still support fragments of the ancient forest, known as Coille na Glas-Leitire (‘the Wood of the Grey Slope’), as do the sixty islands scattered across Loch Maree. The first reference to pine on the islands was in the first Statistical Account of Scotland, published in 21 volumes in 1794 by Sir John Sinclair, incidentally the first person to use the word ‘statistics’ in the English language. The largest island, Eilean Sùbhainn, is unusual because there is a small loch on it which in turn has an even smaller island on it. There was once an old pine on this miniature island, and over the years the ‘island on a loch on an island on a loch’ attracted a great deal of attention, with a Gaelic legend that it is the earthly seat of power of Queen Mab, Queen of the Fairies. The tree was also a traditional nesting site for ospreys, and the species has recently returned to breed in the vicinity.
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Beinn Eighe and Loch Maree Islands National Nature Reserve in western Scotland contains fragments of the vast and ancient boreal forests that ring the northern hemisphere.

Jonathan Mullard

Once widespread, Scots pine seems to have become extinct elsewhere in Britain around 4,500 years ago and about 1,550 years ago in Ireland. For some years though there have been discussions about whether some naturally occurring populations have survived outside the Highlands until the present day. One notable example of a potential native English pinewood is the Kielderhead Pines, located in a remote valley at the heart of Kielder Forest in Northumberland. Debate about the origins of this small population of apparently wild pines has been ongoing since the 1950s. Originally there were eight mature trees, but unfortunately two are now dead. The oldest tree germinated between 1844 and 1851, well before the earliest plantings for the modern forest in 1926. Further research is necessary, but the possibility that they are locally native has provided the basis for creating a Northumbrian version of the Scottish pine forests, using seeds and grafts from the remaining trees.

Deciduous trees such as oak, elm and alder only arrived in Scotland between 8,500 and 8,000 years ago. A mix of birch and hazel came to dominate the Outer Hebrides, the Northern Isles, and Caithness and Sutherland, while woodlands in the Highlands consisted mainly of pine and birch, and the coastal areas of the west and east were covered in birch, hazel and oak. The lowlands, and indeed much of the uplands, in southern Scotland were mainly covered with oak, elm and hazel. It has been suggested that, at this time, at least 60 per cent of Scotland was under some form of forest. Today one of the country’s oldest and, arguably, richest forests lies hidden in the dramatic gorges of the Clyde valley, where rivers have gouged out deep ravines in the soft sandstone. These ancient woods of oak, ash, rowan and hazel now form part of the Clyde Valley Woodlands National Nature Reserve, surviving in the ravines there because the terrain was too steep to fell the trees.

Despite all the research into these early forests, some of the factors involved in their spread are still unclear. One puzzle is that the data indicate that trees were migrating faster than would be expected solely through the dispersal of their seeds by gravity and wind, with all the species investigated moving more than 3.7 kilometres per generation. Certainly, when the size and weight of hazel, oak and beech seeds are considered, other factors must be involved. Many of these are anecdotal, and further research is needed, but the involvement of animals, including humans, is almost certainly the answer.

A study published in 2021, for instance, identified one of the mechanisms by which the trees probably migrated. More than half the trees in two new oak woodlands in lowland England were found to be planted not by landowners, or environmental charities, but by jays, those large and colourful birds of the crow family. Former fields next to Monks Wood, a National Nature Reserve in Cambridgeshire, were rapidly turned into a forest with no need for plastic tree guards, watering or expensive management. At the time though, in the 1960s, there were virtually no deer in the area and the rabbit population was still low after myxomatosis. The second woodland was established when both deer and rabbit populations had increased, and as a consequence it has a much lower density of trees. In both cases, however, thrushes were found to have spread seeds of bramble, blackthorn and hawthorn, with the resulting scrub providing natural tree guards for the oaks that grew from acorns buried in the ground by jays. The acorns are usually hidden in damp ground, to be retrieved when food is scarce. It has been estimated that a single jay can bury between 4,500 and 11,000 acorns a year and, incredibly, remember their location up to ten months later. One bird was even seen recovering an acorn after burrowing through over 30 centimetres of snow. Jays are not perfect, however, and some of the acorns they forget about become saplings by the spring. The scientific name of the jay, Garrulus glandarius, in fact means ‘chattering acorn-gatherer’.

[image: Start of image description, A photo of a jay bird perched on a branch against a blurred background. The bird has a patterned wing and dark markings on its tailfeathers., end of image description]

The ‘chattering acorn-gatherer’, the jay, buries acorns for later retrieval. Those which are forgotten grow into trees.

Luc Viator, Creative Commons, CC BY-SA 3.0

While acorns are regarded as the favourite food of jays, they will also eat beech and other seeds. Like the European jay, the North American blue jay’s fondness for acorns is credited with helping the spread of oak trees after the last glaciation. As a result of studies on blue jays, the so-called ‘dispersal distance’ of American beech has been revised from several hundred metres to several kilometres. Indeed, many species in the Corvidae family, which includes jays, crows, rooks and magpies, have a mutual relationship with large-seeded plants such as beech and oak. There are reports of rooks burying walnuts and pine cones, as well as acorns. This behaviour appears to be particularly common in Scotland, and farmers in Aberdeenshire sometimes describe self-seeded trees there as ‘craw-sown’ – that is, rook-sown.

After just 24 years, the first field at Monks Wood contained 132 trees per hectare, 57 per cent of which were oaks. After 59 years, the second field resembled a mature forest, with 390 trees per hectare, of which 52 per cent were oaks. Alongside jays and other birds, grey and red squirrels and wood mice are probably the key distributors of acorns. They bury large numbers of acorns in the autumn, with mice typically transporting them tens of metres, whereas jays may travel hundreds of metres. Trees in both the naturally regenerating areas grew rapidly, despite the presence of roe deer and the invasive muntjac when the second woodland was establishing itself, and a series of droughts over the years. Although deer can badly damage young trees, they have been shown to be effective seed dispersers for a number of species, especially those with small hard seeds that are most likely to survive their digestive tract. The impact of deer may therefore be more complicated than is generally realised and, at low densities, they may actually assist the spread of forests.

Traditionally, most studies on seed dispersal have concentrated on birds and small to medium-sized mammals, but brown bears have also been found to be extremely effective seed spreaders. They are omnivorous and, as they roam, they eat all the nuts, fruits and grains they can find. Bears will also kill deer but, if there is plenty of other food available, they tend not to bother. The excrement from a single brown bear has been found to contain several thousand seeds, which germinate much better than those that have not passed through the animal’s gut. In addition, brown bears usually defecate next to their resting sites, where they dig and create areas of open soil, creating ideal conditions for seeds to grow. While deer and other hoofed mammals feed primarily on herbs and leaves, with fruits representing less than 5 per cent of the total volume of their diet, bears will consume many different fleshy-fruited plants, including species with large seeds. Large fruit-eating species which range over sizeable distances, like brown bears, are now considered to be particularly important in connecting plant populations, increasing gene flow through the seeds they disperse. In fact, it might even be said that the main ecological function of brown bears is spreading seeds.

The role of humans in the spread of these early forests was highlighted in 1976 by the archaeologist David Clarke, who suggested that hazel nuts were a far more important part of the Mesolithic diet than anyone had previously realised. Another archaeologist, Francis Pryor, best known for his association with Flag Fen, a Bronze Age site near Peterborough, and appearances on the Channel 4 television series Time Team, has stated that in his experience ‘most archaeologists find different links, different pathways, that fire their imagination and lead them directly to the past’. For some it is pottery, flints or animal bones. For Pryor it was hazel nuts, excavations of sites dating between 9,000 and 4,300 years ago often revealing large quantities of roasted hazel-nut shells. His conclusion was that Mesolithic people must have effectively farmed the nuts, and, like David Clarke, he could not understand why this important source of nutrition had been overlooked by so many archaeologists. It now seems that after
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[image: Start of image description, A photo of two Chillingham cattle with large, curved horns. They are standing close together in a forest clearing, surrounded by trees and undergrowth., end of image description]
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[image: Start of image description, A photo of a woodpecker perched on a tree branch, holding a small grub in its beak. It has dark wings with white spots. The background is a blur of branches and foliage., end of image description]
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