

[image: Cover: Ancestors, by Alice Roberts]




Professor Alice Roberts


Ancestors


The Prehistory of Britain in Seven Burials


‘Terrific, timely and transporting’—Bettany Hughes











Thank you for downloading this Simon & Schuster ebook.


Join our mailing list to get updates on new releases, deals, recommended reads, and more from Simon & Schuster.







CLICK HERE TO SIGN UP







Already a subscriber? Provide your email again so we can register this ebook and send you more of what you like to read. You will continue to receive exclusive offers in your inbox.













[image: Ancestors, by Alice Roberts, UK Adult]










For Linda











‘Into the underland we have long placed that which we fear and wish to lose, and that which we love and wish to save.’


Robert Macfarlane, Underland: A Deep Time Journey, 2019













PROLOGUE


Some of the clues to our past, our ancestry, lie buried deep underground. They may never be discovered. They may already have disintegrated, merging with the soil, dissolving into groundwater, rendered into fragments of molecules, before anyone ever had the chance to catch them.


Others have been prised out of the earth, though. The bones of ordinary and extraordinary people from long ago, whose antiquity and miracle of preservation guarantees them sacred status. They are kept in boxes in museums – new acid-free cardboard coffins to contain the relics that have been lifted from their original resting places. Strange codes are scrawled onto the outside of the boxes, identifying the contents by place and date of discovery. Sometimes, someone will come and check the boxes, opening them to look at the contents, making a note, then replacing the lid. Occasionally, someone will take a box down, and remove the bones for more careful inspection. They might take a piece of bone or a tooth away with them.


Or – some bones are laid out with reverence, in glass display cases, in the public spaces. And devout pilgrims make journeys to see them, to contemplate the vastness of time past, the strangeness of old ways, the inevitable fact of human mortality. Our visits to museums, to gaze on such human remains, are a form of ancestor worship.


But the contemplation goes beyond mere looking. We can extract information from those ancient bones. We can scan them for clues to the identity of the dead – carefully recording the shape and texture of the bones, measuring them, comparing them. And they contain another sort of information too – the sort written in chains of nucleotides at a molecular level. Another strange code, in fragments that we have learned to assemble and decrypt until we have in our hands the genome of a person who died many centuries ago, redolent with meaning and mystery.


Rather too often, perhaps, we think of Britain ‘beginning’ with the arrival of the Romans. But that is a historical artefact – it’s with the Romans that we start to have written records. That’s when British history – in the sense of that documentary evidence of the past – begins. But archaeology allows us to push back into the unwritten past, into prehistory. And there, we uncover stories written in stone, pottery, metal and bone.


This book is about exploring changing prehistoric funerary rites through time – uncovering a prehistory of Britain through burials, but also exploring what those burials mean. It’s about how people came and went from this island. I’ll also explore the history of ideas about the human past, and find out how ideas are transformed by archaeological discoveries and new ways of interrogating the evidence. I’ll look at how advances in genetics are transforming archaeology, and I’ll let you in on the inception of an exciting and ambitious ancient DNA project.


This book is also about belonging; about walking in ancient places, in the footsteps of the ancestors. It’s about reaching back in time, to find ourselves, and our place in the world.










1. A THOUSAND ANCIENT GENOMES, 22 MAY 2019



Almost a year since we first met, I am meeting Pontus Skoglund again.


The first time was at Cheltenham, at the science festival, along with a gathering of people who’d been intrigued enough by the title of our event in the programme to buy a ticket and turn up. Our subject was ‘Mapping the Human Journey’. We were joined by geneticist and writer Adam Rutherford and archaeologist Brenna Hassett, and for an hour we all talked about how archaeology and genetics were colliding and creating sparks. We were seeing more depth and complexity than ever before in the story of human origins, the colonisation of the globe by our forebears, the endless movement and migrations – the restlessness – of the past.


These once-disparate spheres of enquiry were fusing to create something new; something that went beyond the sum of its parts; a magnificent new alloy.


Archaeology – in all its grimy earthiness. With a slightly musty aura. Dirt under the fingernails. Objects and ancient bones prised from the ground. Dusty boxes tucked away under desks, secreted away in museum stores, full of ancient remains waiting to be discovered again. Heavy with history and tradition.


Genetics – in all its clinical brightness. Born out of white-walled labs where robots labour inside glass-walled chambers to polymerise, synthesise and decrypt. The molecules that make us – stretched out, broken up, translated – from chemical into digital archives. The cold white heat of technology, dazzling us with its intensity. Brave and brash in its newness.


Fusion is difficult to achieve. But it creates astonishing energy when it happens.





We’re in the Crick Institute.


It’s like a cathedral, this place. Or a monastery. Hushed conversations murmur at the fringes of audibility. Sunlight glances down from the high glass roof. A few high bridges cross the vast space of the central atrium, and I’m sitting in a booth on one of them. On each side of the atrium, glass-walled, cloistered offices and labs. That’s where the work takes place – the careful drilling, detection, decoding. This is where the letters are assembled into words and sentences; where the scribes toil away assembling a vast library of life… and death.


Pontus could be a monk, I think, as he approaches. He exudes a certain calmness. He has a knowing quality to him, too, as though he has imbibed all the wisdom contained in the library; as though he knows the answers to questions I haven’t even thought of yet. He sits down in the booth elegantly, folding up his long limbs. Two initiates join us, sitting on the other side of the table. Pontus introduces me to them: Pooja Swali and Tom Booth. Together, they are just about to start work on the most ambitious archaeological genetic project that has ever been carried out in Britain. They are hoping to sequence a thousand ancient genomes. And to fully sequence them – leaving no stone unturned, no stretch of DNA unread. It’s only two decades since the first single human genome was sequenced. Sequencing is so much faster now, with the ability to compile DNA libraries drawn from the living – and the dead.


What do we hope will be revealed by all this effort, by these new genetic libraries? Connections. In Britain, outside Britain. Family ties. Comings and goings. All lost in the deepest past.


‘We’ll learn so much more about the history of people living in this island – really fascinating history,’ says Pontus. ‘If we use whole genome information, we’ll be able to detect rare variants, shared between particular people – revealing recent common ancestry between people from different regions.’


Ancient DNA bears clues to forgotten journeys – memories of migrations long ago, written into genes. The rare variants Pontus hopes to unearth are crucial to unpicking that history. The sudden appearance of a rare variant – more common in another population – suggests the arrival of people from elsewhere. And with enough genomes, across enough depth of time, it should be possible to work out when that influx, that migration, occurred.


Previous projects have often focused on just a few individuals. Some have dealt in larger samples, but only decoding certain parts of the sequence – sometimes single letter changes – providing a sparse yet still illuminating scattering of information across each genome. But now Pontus is aiming to mine wide and deep – in pursuit of both scale and detail.


‘You can imagine really fascinating, dramatic events affecting a population – but you won’t see that in the DNA if you don’t have high enough resolution – that’s why we’re going for the whole genome,’ he explains.


It’s not just human genomes that Pontus and the team are interested in. His lab, after all, is in the biggest biomedical research facility, not just in Britain, but in Europe.


‘We’re working here, in a biomedical institute that’s dedicated to understanding patterns of human health and disease, where the British population is now becoming the model population for the genetic basis of human disease, through initiatives like the UK Biobank.’


The UK Biobank is a huge record of half a million people who are having their genomes sequenced, alongside blood tests and other measurements and lifestyle questionnaires – and they’ll have their health tracked over time. The idea behind all this is that, with such large numbers involved, we’ll learn much more about why some people go on to develop certain diseases, while others don’t. The participants in the UK Biobank are all currently alive, in 21st-century Britain, but Pontus is now hoping to provide a historical counterpoint to that project with his ancient DNA project.


‘There’s an opportunity to add another dimension, and understand the evolution of human health and disease. That’s where Pooja comes in.’


Pooja studied archaeology, anthropology and forensics at Bournemouth, then changed tack and went off to research infectious diseases at the London School of Hygiene and Tropical Medicine. Now she was setting out to combine her experience in these two areas in one project, as she embarked on her PhD with Pontus.


Pooja explains that in her part of the project, she’ll be looking at the metagenome. Samples of ancient bone don’t just contain the DNA of the human they once belonged to, but also genetic material from any pathogens that the human might have been carrying around with them. She would be looking for genetic traces of systematic infections, like TB, syphilis, plague; infections that travel around the whole body in the bloodstream, and settle into bones and teeth.


‘What can you tell about those ancient diseases – beyond their presence – by looking at their DNA?’ I ask her.


‘I’ll be looking for specific strains of the pathogens – seeing how they’ve changed in terms of their virulence and how that relates to what we see today. And how they’ve migrated across the world with us.’


‘Any diseases in particular that you’re going to focus on? Any burning questions?’ I wonder.


‘I just want all the pathogens! All of the pathogens, all of the time!’ Pooja laughs. ‘But seriously, I’m very interested to see how diseases change when agriculture emerges in the Neolithic – when people begin to live in larger, denser communities. And I think what will be fascinating is to see how virulence affects the way diseases spread. And what the history of diseases tells us about them today.’


A new genetic mutation can create a new strain of a disease – something that could end up either more or less virulent than its predecessor – which may also make a difference to how it gets passed from one victim to the next. Genetics has become fundamental to understanding how diseases erupted and spread through populations in the past. (And little did we know, of course, in May 2019, that just a year later, the Thousand Ancient Genomes project would be put on hold as the entire Crick Institute redirected its focus to understand and combat the spread of a brand new infection in humans. We were blissfully unaware at this point.)


In just the past few years, geneticists have turned up astonishing revelations about one of the most notorious pathogens in history – the plague itself. A team of researchers from Copenhagen and Cambridge Universities extracted DNA from the teeth of skeletons excavated from across Europe and Asia dating to the Bronze Age and early Iron Age. Among them, they found seven individuals whose metagenomes included the DNA of Yersinia pestis, the bacterium which causes the plague. And one of these individuals revealed that the plague had been infecting humans several millennia earlier than had been thought previously – right back in the early Bronze Age, nearly 6,000 years ago.


The study also shed light on how the plague had changed over time, becoming more virulent and spreading in different ways. The six oldest plague victims detected in the study had been infected with a version of the plague that differed in a very important way from later strains.


‘There’s a specific variant of the ymt gene,’ Pooja explains. ‘It’s not there in early Yersinia samples, so the mode of transmission would have been very different.’


This gene and the protein it encodes – a toxic enzyme – was first investigated in mice, and names tend to stick around in genetics – ymt stands for ‘Yersinia murine toxin’ – and it is indeed toxic to mice. But it’s what this toxin does in fleas that is actually most important: it causes flea constipation. When a flea bites an infected rodent, it ingests Yersinia bacteria in that blood meal. But the bacteria are very likely to just pass through the gut of the flea and out the other end – unless they can clump together and form lumps too large for the flea to pass. This is exactly what ymt allows them to do – by protecting the bacteria from the flea’s own gut enzymes. One to two weeks after that first meal of infected blood, Yersinia bacteria have multiplied and colonised the flea’s gut so comprehensively that the flea can’t digest its food and starts to starve to death. The hungry flea will bite and bite, getting very little sustenance, whilst puking up Yersinia bacteria from its guts into the blood of the next host.


For Yersinia itself, the ymt gene was a huge advantage – helping the bacteria to sweep through populations in a way it couldn’t have done before. For fleas, mice and humans, the evolution of the ymt gene was bad news, on a biblical scale. This virulent variant was only present in the youngest individual in that sample of seven, dating to 951 BCE, from Armenia; in the next youngest, a skeleton from the Altai Mountains, dating to 1686 BCE, it was absent. As well as that ymt mutation, the youngest plague victim had also harboured a strain which contained another important mutation, in a gene called pla (meaning ‘plasminogen activator’). This genetic variant is linked to the invasive, bubonic form of plague – as opposed to the less invasive, but still nasty, pneumonic plague – where the infection resides in the lungs, spreading like so many bugs, via coughs and sneezes. In bubonic plague, the bacteria enter the human lymphatic system and cause lymph nodes to swell into pus-filled buboes. So, highly virulent, bubonic plague was rife as early as the first millennium BCE. There seems to be a biblical record that fits the picture – in 1 Samuel – describing a disease outbreak among the Philistines, after they capture the Ark of the Lord from the Israelites:


‘Soon after receiving the Ark, rats appeared in the land and death and destruction spread throughout Ashdod. The Philistines, young and old, were struck by an outbreak of tumours in the groin and died.’


This is a passage that historians, archaeologists and doctors have enjoyed arguing about, over the years. While the ‘tumours in the groin’ have been interpreted as buboes by some, others have argued that the swellings described were more likely to have been haemorrhoids. And that, anyway, there were no black rats around in the Middle East in the first millennium BCE, to spread the plague. But then the discovery of characteristic plague fleas from Amarna in Egypt, dating to around 1350 BCE, suggested that the disease could well have been operating in the nearby Middle East early enough to make it into the Old Testament. And the existence of black rats in the Nile Valley was also pushed back to around this time. But the Copenhagen/Cambridge ancient DNA study surely provides the best corroborating evidence, with definitive proof that the pathogen itself – the bubonic form of the plague – was operating by the early first millennium BCE, in Western Asia.


Later on in 1 Samuel, the Philistines decide that the Ark may have brought with it a curse in the form of this devastating disease. So they send it back to the Israelites – along with an offering of ten gold sculptures, five shaped as tumours and five as rats. Presumably the Philistines had made the connection between humans dying with swellings in their groins – and dead rats in the streets. Perhaps those gold sculptures were some form of votive offering – a plea to the Israelites and their god to take the curse back as well. Or perhaps they were a coded warning. Either way, the Israelites may have been very pleased to have their sacred Ark back – but now they suffered their own outbreak of the disease.


The Bible is an unreliable witness when it comes to ancient history, having been written by so many authors and revised so much over time. Many scholars believe the stories in the Old Testament to have been written down in the late Iron Age – drawing on earlier oral histories, of course, but with a healthy dose of legend mixed in. But the new dating of the emergence of bubonic plague makes it at least possible that this is the disease being described in that ancient text. At the very least, the author must have been familiar with the effects of the plague on its victims.


The Copenhagen/Cambridge study cleared up so many questions about the plague in prehistory. It showed that all the ancient – and indeed, more recent – Yersinia pestis strains descend from a common ancestor around 6,000 years ago; it showed that early plague must have been the pneumonic variety, spreading from human to human via coughing, while the more virulent, flea-spread bubonic plague – with its ymt and pla genes – came along later. And the geneticists had also shown that the bubonic plague went back early enough to have afflicted the Philistines, as described in the Bible.


There was so much more to discover about ancient diseases, by mining their DNA from the skeletons of people who had contracted the infections during their lives.


‘And this is evolution in action,’ Pooja enthuses. ‘Those infectious diseases are adapting to different environments, different hosts, different vectors. We’ll learn more about diseases that affect us today if we understand their past.’


Pontus breaks in to explain something about the sample of genomes he hopes to analyse. If we want to understand how our genomes today have been shaped by diseases in the past, anything before the British Bronze Age is largely irrelevant. This is because other studies have already suggested that there was a huge upheaval in Britain at this time, with a significant turnover of ancestry – a widespread population replacement.


‘The people who lived in Britain before the Bronze Age didn’t contribute much ancestry to later populations,’ Pontus explains. ‘But this isn’t to say we’re not interested in earlier time periods – Neolithic, Mesolithic as well.’


Those earlier periods wouldn’t tell us much about our susceptibility or resistance to disease today, and how that’s evolved – but the ancient DNA would still hold secrets about the pathogens around at the time, and about movement of people themselves, of course.


‘And we’re collaborating with a huge number of archaeologists on this project,’ Pontus continues. ‘They’ll have their own questions – not just about whole populations, but also about the individuals they’re interested in – and we’ll be able to help them with those questions.’


Tom is already reaching out to archaeologists across the UK, and I’m helping to spread the word about this project too. Like Pooja, Tom also has a foot in two camps – archaeology and genetics. He studied archaeological science as an undergraduate, going on to do a PhD looking at bone preservation on a microscopic scale. Following that, he’d worked at the Natural History Museum, on a project where his role was meant to be advising on which bones would be most likely to contain DNA, based on preservation.


‘But as soon as I started,’ Tom tells me, ‘it turned out that there was one obvious candidate – the petrous – that was usually good for DNA, whatever the preservation. So it didn’t really matter – we just didn’t need to look anywhere else.’


Sometimes science can be intensely frustrating, yet other times there are moments of pure serendipity like this. The petrous bone – or, more formally, the petrous temporal bone – is part of the base of the skull, and made of very dense bone indeed. It needs to be; it contains the workings of the inner ear, which demands particular acoustic properties.


‘So how did that make you feel about your PhD?!’ I joke.


‘There’s still some usefulness in it,’ Tom smiles. ‘And actually it turns out I can help Pooja, because a lot of what I’d been looking at was how bones get attacked by bacteria. Understanding the taphonomic histories of bones means you know where to find the DNA of all the little bugs that have lived inside the bone and have eaten it.’


Taphonomy is essentially the study of how things rot away – the stuff of Tom’s PhD.


Tom grins again. ‘So I’m still relevant. DNA hasn’t destroyed the work of my early career. These new kids on the block aren’t gonna stop me!’


But of course Tom is one of the new kids on the block – having immersed himself in ancient DNA research. So, does he think of himself as having joined the dark side, or was he finding a way to unite these two disciplines that had grown up largely independently of each other, with the older sibling more than a little wary of this brash newcomer?


‘These huge advances in ancient DNA have only happened recently. And I’m one of probably very few people with an archaeological background who’s been embedded within this ancient DNA revolution – so I understand both sides.’


Pontus nods. ‘I think one important issue is that most archaeologists don’t have an idea of the boundaries of what genetics can say. It’s a very new field. A lot of the techniques we’re using are new, not established. And it’s really on us to communicate what sort of information it is, what its limitations are.’


When ancient DNA studies get into the press, which they often do, the headlines tend to evoke excitement, drama and intrigue. From ‘Humans and Neanderthals were frequent lovers’ to ‘Archaic DNA rewrites human evolution’ and ‘Ireland’s ancient kings married their sisters’, the findings are reported in a way that leaves little room for nuance, doubt or probability. Perhaps it’s not a surprise that the older generation of archaeologists can be suspicious of this powerful new tool, feeling their toes firmly trodden on, or feeling let down, perhaps, after expecting definitive answers to questions that ancient DNA simply can’t resolve. But in the end, ancient genomics is set to transform archaeology in the way that modern genomics will transform medicine. And it’s that power to transform that is also troubling. What we’re seeing is a clash of cultures playing out, and Tom traced some of the opposition to ancient DNA to the enduring divide between science and the arts.


‘I think it’s been bubbling under the surface for quite some time,’ he muses. ‘We’ve seen an increase in the use of scientific techniques like stable isotope analysis, and ways of looking at big data, that go against some of the more traditional theoretical approaches in archaeology. They can be seen as a threat. Ancient DNA is the culmination of all this – it represents the pinnacle. A lot of the other revolutions – radiocarbon dating and stable isotopes – have been a bit more gradual and have taken the archaeological community with them. Ancient DNA has come out of the field of genetics, and for most archaeologists working in the field, this new science has just appeared on the scene; it’s almost come out of nowhere, straight onto them.’


And the answers it’s providing haven’t always been welcome, either.


‘They’re being told that this is the result: that migrations were influential in prehistory. A lot of people who have spent their careers looking at this – suddenly being told that this is the definitive answer – feel like they’ve been shat on from a great height.’


But the evidence and answers from genetics don’t mean archaeologists working in a more traditional way – interpreting patterns of culture – are obsolete. Far from it. The power of genetics to settle debates about population movement – migrations, replacements – changes the picture and the questions in an interesting way. Previously, when archaeologists studied changes in material culture over time, they would ask whether this represented a movement of people, or a movement of ideas. And in fact, studying the cultural artefacts alone would never resolve that question. Genetics, on the other hand, should tell us whether new ideas arrived with a significant influx of new people – or how much contact there was between populations across land masses and oceans. Then the question becomes not why a culture change has happened, but how. And while genetics provides a bigger picture of what was happening with human populations – from a biological perspective – we need archaeology to provide the local, fine-grained detail, focusing us back down on the human level, of individual lives. On those ancestors who were here before us. We reach back in time to touch those lives, to better understand ourselves.


Archaeology provides us with that tangible, physical connection to those past lives. We unearth objects that were last touched by human hands hundreds and thousands of years ago. We can walk through landscapes that have been inhabited through the ages. We are just the latest to walk in the ancient places, in the footsteps of the ancestors.


I leave the Crick Institute with my head full of thoughts, simmering with excitement about the start of this new project. I will help Pontus and his team reach out to archaeologists across the length and breadth of the country. And among those thousand ancient genomes in the genetic library that they will create, there will be a chapter on people who lived in a special place, on the border between Dorset and Wiltshire, over thousands of years – between the Neolithic and the time of the Saxons. The next time I see Tom and Pooja, it will be in the museum that holds the remains of these ancestors – in Salisbury.










2. THE RED LADY
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Have ye heard of the woman so long underground?


Have ye heard of the woman that Buckland has found,


With her bones of empyreal hue?


O fair ones of modern days, hang down your heads,


The antediluvians rouge’d when dead,


Only granted in lifetime to you.


Philip Duncan (1772–1863), Fellow of New College, Oxford





The route down to the cave is steep and craggy.


A group of six people park their cars up on the farm track, then they follow a path to the cliff edge – and over it, descending in a narrow, V-shaped gully down to the sea. Some of them are carrying heavy equipment. They must proceed carefully. The path is rocky and uneven, testing balance. Lower down, the rock is bare, and carved into sharp-edged blades and Gaudi-esque pinnacles by the waves. Feet alone cannot be trusted; hands come into play to steady the body. It is low tide and the way to the cave is dry – down the rocks and across a short stretch of sand – then back up on the rocks again the other side. Now just a short ascent to the mouth of the cave: a black teardrop in the gull-grey, grassy cliff. This is Goat’s Hole, sometimes simply known as Paviland Cave.


People are drawn to the Gower for its rocks and its waves. At the west-facing end of the peninsula, the golden sand of Llangennith Beach stretches out over 3 miles, backed by dunes and embracing the Atlantic swells that make it one of the most popular surfing destinations in the UK. Climbers make for the cliffs – including these ones at Paviland, just east of Port Eynon – pitting their wits and strength against the craggy limestone. There’s a route that runs up close to Goat’s Hole, with a sharp overhang near the top. And another, more demanding and difficult, just to the east – called ‘Assassin’.


But we’re not here to surf or to climb. We’re just here for that cave. The cliffs are southwest facing, drenched in sunshine. The cave itself is about 10 metres above the high-water line – easy to scramble up to. As we enter the mouth of the cave, we pass into shadow. I’m here with Paul Pettitt. We taught together at Bristol University for a brief term, dividing up the course on Human Origins into stones and bones. Paul did the stones, but he knows a thing or two about bones too, especially when it comes to dating them.


Here at Paviland, we’re following in the footsteps of a famous nineteenth-century antiquarian, who discovered the bones of a much more distant ancestor. Someone who died a very long time ago – though exactly when has been a subject of much speculation.


The reverend and the Lady


The antiquarian was a legendary character himself – a pioneer of early geology and archaeology – the Reverend William Buckland. He visited the cave in Paviland Cliffs in 1823, where a group of locals had started digging, and had turned up some curiously large bones.


Buckland was born in Devon in 1784, the son of a rector. He caught a brace of obsessions from his father – palaeontology and theology – and he would spend his life trying to reconcile the two. He studied at Corpus Christi College in Oxford, staying on to become a priest there. But he also pursued his academic interest in earth sciences, giving lectures on geology and palaeontology, and collecting rocks and fossils for the Ashmolean Museum. This was in no way unusual; at the time, most college Fellows were also clergy, funded by the church. And then, in 1818, he became Reader in Geology at Oxford – the first to hold this post. And when he gave his inaugural lecture, his subject was ‘Vindiciæ Geologiæ; or the Connexion of Geology with Religion explained’.


He opened his lecture by thanking the Prince Regent, the future George IV, for his regal munificence – Buckland having persuaded the Prince to fund his university post. It’s strange for us to think of geology being essentially a new invention, but that’s what it was, back in the early nineteenth century. And how resourceful of Buckland, to secure some royal backing for the new discipline – and of course, for himself.


‘We may henceforward’, Buckland told the assembled crowd, ‘consider Geology as exalted to the rank of sciences.’ He went on to argue that this emergent discipline should be grafted onto the classical humanities that formed the foundations of English education. In his defence of the ‘new and curious sciences of Geology and Mineralogy’, he made an argument for science for its own sake. The utility of science should not be measured in terms of ‘mere pecuniary profit and tangible advantage’, he insisted – the pursuit of truth was a far nobler aim. (Of course, by the mid-nineteenth century, geology would become, in its own right, a source of unimagined wealth – as the oil boom boomed; but Buckland wasn’t to know that.)


The truth that Buckland believed to lie within the grasp of geology was the ancient history of the earth itself, and of earlier life forms, ‘which by inhumation have passed over to the mineral world’, becoming fossils. Zoology and botany were incomplete, he declared, without the fossil record. But then he moves on to the central argument of his lecture: that it should be possible to unite ‘abstract science’ with ‘Religious Truth’. Indeed, in his view, any investigation of Natural Philosophy must ultimately lead back to the original, divine creator of it all – the ‘Omnipotent Architect’. Buckland saw evidence of a benevolent God in the way that the earth appeared to be ‘designed’ with the support of humans specifically in mind. (There are plenty of cosmologists who make a similar argument today, extending it to the origin of the universe itself and the laws of physics, which seem to be so finely tuned – to have enabled Homo sapiens to evolve and flourish. I find it an odd argument. Just because we’re lucky enough to be here, doesn’t mean that it was meant to be. It could quite easily have turned out differently. And then we wouldn’t be here to comment on it, would we?)


For Buckland, studying the earth meant studying the work of God: geology was a devoutly religious pursuit. But his theological approach went further than that: he wanted to be able to reconcile the origin myth in Genesis with the scientific evidence. He noted that ‘geological investigations… may seem at first sight to be inconsistent with the literal interpretation of the Mosaic records.’ But he went on to insist that the ‘apparent nonconformity’ of the science with the Bible was most likely to stem from problems with ‘the yet imperfect science of Geology’ – rather than with the biblical version of events. As an Anglican priest, how could he think otherwise? He thought he could explain how geology, in fact, fell neatly into line with the creation story in Genesis – and not only that, but the rocks also provided unequivocal evidence of the biblical Deluge. He quoted his friend, the French anatomist and zoologist, Georges Cuvier, on this subject:




…if there is any circumstance thoroughly established in Geology, it is that the crust of our globe has been subjected to a great and sudden revolution, the epoch of which cannot be dated much farther back than five or six thousand years ago; and that this revolution had buried all the countries which were before inhabited by men and by the other animals that are not best known.





The biblical flood myth was ‘in perfect harmony with the discoveries of modern science’, Buckland proclaimed; the Bible describes just one episode of destruction since humans came into existence, and this is what geology affirms. Buckland bravely struggled to shoehorn the geological record into agreement with the biblical account. And if he could do this, it would help to reduce any theological opposition to his beloved geology. Buckland knew that geological strata contained evidence for a whole series of ‘revolutions’, between which ‘new races of organised beings have successively arisen and become extinct’. But he believed the very last revolution – the one which he and Cuvier thought had happened just 5,000 or 6,000 years ago – to be the biblical Deluge. This was also the only one relevant to human history, and therefore the only one mentioned in the Bible. In the early nineteenth century, after all, the very concept of human prehistory – the idea that the story of humanity extended back before any written history – was only just starting to crystallise.


In Buckland’s mind, that great Deluge had happened relatively recently, while the story of the earth itself extended back much further, through deep time, to the moment of creation. Geology could hope to illuminate those lost ages between creation and the flood that were passed over in the biblical account.


Buckland granted himself considerable room for interpretation in his approach to scripture. While some biblical literalists were concerned that the Bible didn’t mention extinctions, and recorded instead that Noah had managed to rescue a pair of every kind, Buckland had a more pragmatic explanation. Accommodating both the fossil record of clearly extinct animals and the biblical story, he reasoned that, with limited space and fodder on board the ark, Noah would probably have focused on rescuing animals useful to humans. He also thought that, while some species had been wiped out in the great flood, others may have been created later. Creation, for Buckland, wasn’t a one-time-only event.


Buckland seems to have been able to roll with the cognitive dissonance emerging from scientific challenges to the stories told in scripture. He was as firm in his religious faith as he was in his belief in science. And yet he apparently approached both with a lightness of spirit that helped to diffuse tensions. When Buckland presented his views on prehistoric England at the annual dinner of the Geological Society in 1822, Lyell commented, ‘Buckland in his usual style, enlarged on the marvel with such a strange mixture of the humorous and the serious, that we could none of us discern how far he believed himself what he said.’ He loved practical jokes, eliciting some raised eyebrows, and – to some eyes – undermining his gravitas. He may have been too thick-skinned to care; or too clever. After all, it’s harder to feel outraged at a potentially heretical idea if you’re smiling at the joke it’s wrapped up in.


He knew that difficulties already existed in reconciling these two approaches to the world – the scientific and the religious. But he hoped that those stumbling blocks would be overcome with further investigation – with no serious damage to either mode of philosophy, saying ‘neither will the ardour of science be discouraged, nor the full confidence of religious myth be shaken’.


And so, having stated his case, he settled into his double life, as progressive priest and geological inquisitor. He would pursue science – but he would start out with the very firm idea that any evidence he collected had to fit within a prescribed theological framework. Science could not be permitted to question or threaten religious tenets. The proper place for science was as ‘the faithful auxiliary and handmaid of Religion’. Any evidence he collected would fit into a history of the earth that included a global deluge, just 5,000 or 6,000 years ago.


Five years after his inaugural address at Oxford, Buckland made his way to the coast of South Wales, just 16 miles west of Swansea. He was drawn there by news of the discovery of ancient animal bones – in Goat’s Hole. This came hot on the heels of his exploration of another cave, up in Yorkshire.


In Kirkdale Cave, in the Vale of Pickering, Buckland had found bones from hyenas, as well as from many other mammals and birds. He’d made the startling claim that the cave had been a hyena den in deep antiquity, and the smashed-up bones of other animals represented the leftovers from these predators’ meals. It seemed that the ancient denizens of Britain had been very different from those roaming around in modern times. Buckland’s claims were startling, at a time when old bones found in caves had often been interpreted as being the remains of unicorns or giant humans. On the few occasions when mammoth bones had been recognised at least as some form of elephant, it had been suggested that the Romans must have imported these creatures to Britain. Another suggestion was that the bones of large, exotic animals could relate to the biblical Deluge moving things around – washing the remains of animals from faraway lands into caves in Britain.


Buckland, however, thought something else was also going on at Kirkdale Cave. While he still very much entertained the idea that some ancient bones represented victims of the flood, floating great distances from their lands of origin, he thought that at least some of the bones in the Yorkshire cave had belonged to local inhabitants. He was content with the concept that the sort of animals that roamed Britain before the biblical flood could have been quite different from modern fauna. His hyena den in Yorkshire supported this idea – hyena bones had not been merely washed into Kirkdale Cave; these animals had clearly lived there. The cave yielded the gnawed bones of large mammals – whose carcasses must have brought into the cave in pieces – as well as hyena bones. But the smoking gun was Buckland’s discovery of balls of crushed, white bone – the remains of hyena faeces.


News of Kirkdale Cave reached the Talbot family of Glamorganshire – the landowners of the Gower. Buckland had previously corresponded with the Talbots and visited them at Penrice Castle. Lady Mary Cole – the widow of Thomas Mansel Talbot, before she married navy captain Sir Christopher Cole – was an avid botanist and apparently also keenly interested in the new science of geology, as were her daughters. Buckland had encouraged Lady Mary and the ‘Misses Talbots’ to undertake a survey of Glamorganshire for him. They created a geological map of the area and sent it to him for inclusion in Greenough’s Map of England and Wales, published by the Geological Society in 1819. In return for all that work, he sent Lady Mary a sketch of fossil trees, and some seeds from the Alps.


It’s a stark reminder of the deeply patriarchal nature of science – that Buckland’s name is firmly connected with the nineteenth century archaeological investigations on the Gower, while Lady Mary and her daughters tend to drop out of history. And yet their role in this story of discovery was absolutely crucial.


When Lady Mary and her daughters heard about Buckland’s finds at Kirkdale Cave, they were reminded about a collection they had in their possession at Penrice Castle – an assemblage of bones that had been recovered by quarrymen from a fissure called Crawley Rocks, on the Gower, at the end of the eighteenth century. They packed up the bones and sent them to Buckland, who was intrigued. He wrote back in November 1821 to ask if they could look around for any more such caves:




I shall be very much obliged if you will have the kindness to examine carefully the state of the Lime Stone Rocks there, to ascertain if there be any traces of Caverns or fissures still remaining, which may have been connected with that in which the Bones were discovered.





But then, in the summer of 1822, inspired by the stories about ancient bones from the Crawley fissure, two men from nearby Port Eynon set out to explore Goat’s Hole at Paviland Cliffs. One was a doctor and the other a curate, and they both went by the name of Davies; they might well have been brothers – but history is unclear on that. But we know what they found in the cave. Daniel Davies and John Davies did some digging around and did indeed find bones – and the tusk of an ‘elephant’, which they left in the cave. They also found two Roman coins, which they took to Penrice Castle for the Talbot family’s museum. Somehow, news of the cave reached Buckland. On Christmas Eve 1822, he wrote to Lady Mary Cole:




Pray oblige me with a line to say whether there really has or has not been a Discovery of a New Cave full of Bones in your neighbourhood… be so kind… as to oblige me with a line to clear up the obscurity which at present hangs over this matter.





The letter seems to have spurred Lady Mary Cole’s oldest daughter into action. In late December, Mary Theresa Talbot headed to Paviland Cave, in the company of another local landowner and amateur geologist – the Swansea pottery magnate Lewis Dillwyn. Together, they dug up the tusk that the Davieses had left, and carted off several baskets of bones and teeth, back to Penrice Castle. Mary Theresa Talbot sent Buckland a tooth from the cave, which he identified, writing back swiftly on 31 December:




Many thanks to you for sending me up the Tooth which I will return to you as soon as I have compared it with my fossil teeth from the German Caves. I have no Doubt it is one of the Molar teeth of the Lower Jaw of a Bear…





And then he went on to ask a whole string of questions about the nature of the cave and its deposits: was the floor of it flat or inclined? How big was it? Was it on the coast or inland? Was there a crust of stalagmite above the mud?


‘I am impatient for further accounts,’ he ended, ‘and the moment I can stir will if possible run down to get a peep at what remains in the Cave, for as yet I do not understand its history nor how the animals got there – meantime pray have the mouth closed up again to prevent total destruction.’


Buckland didn’t waste too much time – he was down on the Gower on 18 January 1823 to get his peep at the cave. Despite the prior removal of basketfuls of bones and teeth, there were plenty of intact sediments for Buckland to get his trowel into, towards the back of the cave. By modern standards, the excavation was very rushed – Buckland himself cannot have spent more than one or two days there. Digging through a layer of reddish-yellow loam, he came down upon a deeper stratum, which contained seashells and bones. Among the bones, he found parts of the skull of an ‘elephant’, but there was a surprise in store – when human bones started to turn up.


Buckland described the discovery in great detail:




In another part… I discovered beneath a shallow covering of six inches of earth nearly the entire left side of a human female skeleton. The skull and vertebrae, and extremities of the right side were wanting; the remaining parts lay extended in the usual position of burial, and in their natural order of contact, and consisted of the humerus, radius, and ulna of the left arm, the hand being wanting; the left leg and foot entire to the extremity of the toes, part of the right foot, the pelvis, and many ribs… All these bones appeared not to have been disturbed by the previous operations (whatever they were) that had removed the other parts of the skeleton.





The bones, he wrote, ‘were all of them stained superficially with a dark brick-red colour, and enveloped by a coating of a kind of ruddle, composed of red micaceous oxyde of iron, which stained the earth, and in some parts extended itself to the distance of about half an inch around the surface of the bones. The body must have been entirely surrounded or covered over at the time of its interment with this red substance.’


The cave was limestone, with a floor of yellowish sediment. Why were the bones stained red and coated in ‘ruddle’? Perhaps red ochre had been sprinkled into the grave when the body was interred, or the body had been wrapped in red-stained blankets or clothes. Or perhaps the ochre had been painted onto the skin. And, as Buckland reported, there were also objects that had been carefully, deliberately, placed in the grave.




Close to that part of the thigh bone where the pocket is usually worn, I found laid together, and surrounded also by ruddle, about two handsfull [sic] of small shells of the nerita littoralis [periwinkle] in a state of complete decay, and falling to dust on the slightest pressure…


In contact with the ribs, I found forty or fifty fragments of small ivory rods nearly cylindrical, and varying in diameter from a quarter to three quarters of an inch, and from one to four inches in length… most of them were also split transversely by recent fracture in digging them out, so that there are no means of knowing what was their original length… some small fragments of rings made of the same ivory, and found with the rods, being nearly of the size and shape of segments of a small teacup handle; the rings when complete were probably four or five inches in diameter. Both rods and rings, as well as the nerite shells, were stained superficially with red, and lay in the same red substance that enveloped the bones; they had evidently been buried at the same time.





Although, in his report, he described finding a female skeleton, Buckland’s initial interpretation had been that the bones were those of a man – perhaps, he even suggested, a murdered exciseman. There were plenty of stories of violent clashes between smugglers and excisemen around the coast at that time. But just a few weeks later, he seems to have changed his mind.


In February, having returned to Oxford, he wrote to Lady Mary Cole:




the Man whom we voted an Exciseman turns out to have been a Woman, whose history wd. afford ample Matter for a Romance to be entitled the Red Woman or the Witch of Paviland for some such Personage must she have been; but for what purpose she used her ivory Rods and Rings & the shells in her Pocket I have yet to learn… but how she came to be buried in ruddle or what was her motive for living in such a place I cannot tell.





The reason for his change of mind seems not to have been anything to do with the physical characteristics of the human bones themselves, but the fact that this individual had been buried with ivory rods and rings. Buckland wasn’t sure what these objects were for, but nonetheless thought them much more likely to be female accoutrements. In a later letter to the British Archaeological Association, he wrote: ‘There never was, nor ever will be a period, when, even among uncivilized races, the female part of our species were not, and will not be, anxious to decorate themselves with beads.’


His idea that this woman could have been a witch was based on another find from the cave (though not with the burial): the scapula of a sheep. He wrote: ‘The Blade Bone of Mutton gives grounds for a conjecture, wh[ich] favors the Theory that she was a Dealer in Witchcraft’. His theory drew on the work of two historians. One of them, living in the twelfth century, was Gerald of Wales, who had recorded a curious occult practice in Pembrokeshire where people cleaned up the shoulder blades of rams to use in divination. An apparent persistence of the custom in Cardiganshire (now Ceredigion) had been noted by Buckland’s contemporary, the nineteenth-century historian Samuel Rush Meyrick. Strange as it sounds to modern ears and sensibilities, this particular form of fortune-telling – known as scapulomancy or omoplatoscopy – was widespread in antiquity, popping up in records from ancient Greece to China, Japan and North America.


Buckland elaborated on his far-fetched theory about the identity of the Red Woman in his letter, suggesting to Lady Mary Cole that this could be good material for a novel:




I think you may easily get up amongst you a good romance on the old lady, who was very tall and very thin, as a Witch ought to be, and then the Rods and rings & tooth pick made of Wolf Toe & Pocket full of yellow Nerites & the tongue-shaped Bits of Ivory, & Giants Bones in the Shape of an Elephant, wd. have been her conjuring tools, not forgetting the shoulder Bone of Mutton, for whose virtues see Meyrick and [Gerald of Wales].





As for the date of the ‘Red Woman’, Buckland was absolutely convinced that she could not possibly have lived at the same time as an ancient elephant – a mammoth. He thought that ‘antediluvian’ humans existed in Asia, the cradle of humankind, but not in Europe. Wrestling to reconcile his scientific and religious ideas, Buckland was a creationist – but not a young-earth creationist. He accepted the contemporary geological understanding of the deep antiquity of the earth, but rejected any ideas about evolution – which were just starting to take hold in biology. He accepted evidence for change, and accepted that species could go extinct. But he thought that species appeared through creation, not evolution, and that humans had been a relatively late divine creation, only introduced to the earth once it had been adequately prepared by God – which included wiping out potentially dangerous animals in Europe. Antediluvian humans lived in Asia, and were mainly wiped out by the Deluge. Then, after the flood, the descendants of Noah would have repopulated the world; a Bronze Age, Middle Eastern origin myth was being worked hard to explain human history from a global perspective.


Buckland had found some fragments of Roman pottery in the cave as well – though not in the grave itself. So, to him, the remains in the cave seemed best explained as a jumble of time periods – with ancient remains of antediluvian creatures mixed up with a much later human burial. The Witch’s ivory objects, if indeed contemporary with her bones, must have been made from a more ancient tusk that she had happened upon in her cave.


He was firm in his letter: ‘we cannot… admit our Red Woman to have been Antediluvian’. Instead, he connected the burial with an ancient British camp on the clifftop, deciding that ‘there is reason to conclude that the date of these human bones is coeval with that of the military occupation of the adjacent summits, and anterior to, or coeval with, the Roman invasion of this country’.


Lady Mary Cole had boxed up the bones and, towards the end of March 1823, dispatched them to Buckland in Oxford, for closer inspection. Buckland was late writing back to acknowledge receipt of the bones, and to thank her. He excused himself; he was busy finalising the text – with ‘the extreme Pressure of the Printers on me’ – of his magnus opus on the great flood: Reliquiae Diluvianae – ‘Relics of the Flood’. Or, to give it its snappy subtitle: ‘Observations on the organic remains contained in caves, fissures, and diluvial gravel, and on other geological phenomena, attesting the action of an universal deluge’.


The Red Woman of Paviland appears in the Reliquiae. This time Buckland didn’t mention witchcraft, but instead focuses on her relationship to that nearby British camp:




The circumstance of the remains of a British camp… seems to throw much light on the character and date of the woman under consideration; and whatever may have been her occupation, the vicinity of a camp would afford a motive for residence, as well as the means of subsistence.





Treading lightly around a delicate subject for his Georgian readers, Buckland hints another possibility: that the human remains at Paviland were those of a prostitute, a ‘painted lady’ – a scarlet woman – buried with her ivory armlets. He seemed to enjoy this story and elaborated on it in later talks. On a visit to Plymouth in 1841, he was reported as giving an ‘amusing account of a cave in Wales, in which he had found the skeleton of a female who had been buried among fossil remains, and who had evidently kept a sort of sutler’s shop as appeared from the remains of Celtic implements of gambling, and other amusements of a camp.’ The mysterious ivory objects in the cave had morphed into gaming counters, and the cave itself into some sort of ancient casino. In the nineteenth century, sutler’s stores would supply military posts with provisions, as well as being dens for gambling, drinking and prostitution. These were opinions that Buckland seemed happy to pontificate about in front of all-male audiences at scientific meetings – and he was very clear that women should be excluded from such gatherings. That didn’t stop him, of course, using contributions from women towards his own work, often without credit. Indeed, the Reliquiae Diluvianae would have been much impoverished were it not for discoveries made by the Talbot sisters – and by a certain Mary Anning in Dorset. Another woman provided the illustrations for Reliquiae – the keen fossil collector Mary Morland, who had already illustrated one of Cuvier’s books. In 1825, Mary Morland would become Mary Buckland, and she continued to help her husband with his work throughout his life, illustrating as well as editing his later writing.


Buckland’s hefty tome on the ‘Relics of the Flood’ proved to be an instant success, with the first edition selling out within the year – but there were dissenting voices. Although Buckland was looking to provide scientific evidence that could be marshalled into line to support the Genesis flood myth, for some his science went too far. A particular criticism flowed from the pen of Granville Penn (the grandson of William Penn, who founded Pennsylvania). Granville Penn was an evangelical Anglican and an ardent armchair geologist, who was also a steadfast young-earth creationist.


Buckland wrote to Lady Mary on 3 December 1823, telling her all about the success of his new book, but also grumbling about Penn’s criticism:




I am not however without opposition from Mr. Granville Penn who has published a Kind of Reply, but so very weak that it would deserve no kind of answer but for the sake of that Part of his readers who are totally ignorant of Natural History, and ready to believe with him that nothing can be true in Physical Science that is not revealed in the Bible.





This was the kernel of Penn’s criticism – he took the Bible literally and, not only that, viewed it as exhaustively comprehensive. If an event was not described in the Bible – it had not happened. Any scientific claim had to be corroborated with scripture. Penn had criticised Buckland before – taking him to task over that ancient hyena den at Kirkdale Cave. He attacked Buckland’s claims with an ingenuity and imaginative resourcefulness that is familiar in the arguments of conspiracy theorists today. Buckland had argued that the presence of rhinoceros and elephant (mammoth) bones in the cave was explained by the action of hyenas, dragging chunks of carcasses back to their den. Many of the bones bore the tooth-marks of hyenas, after all, and there were also those tell-tale white lumps. Buckland convincingly reasoned that these were ancient hyena faeces, packed with splintered bone – modern hyenas produced similarly bone-rich excrement. Penn, though, offered an alternative explanation for how elephant and rhino bones had ended up in the cave. He accepted the cave entrance was too small for such large animals to squeeze in on their own – but instead suggested the cave had formed around the bones. Penn argued that the bones of large (as he thought, tropical) mammals that had ended up in Kirkdale Cave had been washed from south to north and accumulated on the seabed of the flooded globe. When the waters retreated, the ‘soft and yielding’ sediment had then hardened around the bones to form a cave. He drew an analogy with seashells trapped in limestone, but then ties himself up in knots as the bones were loose inside Kirkdale Cave. He goes on to suggest that the festering, fermenting bodies of the drowned animals would have produced bubbles of gas inside the fluid rock – cavities which persisted when the sediment hardened. Penn’s extraordinary flight of fancy transformed the hyena and elephant bones at Kirkland Cave from evidence for the existence of a very different fauna in northern Europe in the distant past – as Buckland recognised – to evidence for a global flood.


Penn laces his criticism with disingenuous praise for Buckland, ‘the eloquent Professor of Mineralogy’. Buckland, he writes – channelling Uriah Heep – has left him no choice…




The equity of this highly respected writer must here, therefore perceive, and will, I am well convinced, as candidly acknowledge, that he has himself imposed upon me the ungrateful task to which I very reluctantly submit, – of [deciding]… whether there remains no other alternative than to ‘admit’ that the animals, whose remains are found in the cave, ‘MUST once have inhabited it.’ [Italics the ever-so-’umble author’s own.]





Penn perfects that Dickensian combination of obsequiousness and sticking-the-knife-in, but he flails around for a convincing alternative explanation, his preferred ones being just as amorphous and lacking in substance as the ‘soft limestone’ of his hypothesis.


Ultimately, though, Penn’s objection to Buckland’s ideas comes down to the fact that Buckland’s interpretations stand separate from the revealed truth laid out in the Bible.


‘But that which constitutes the most weighty and really important objection to this ingeniously inventive hypothesis,’ he writes, ‘is its direct contradiction of… Mosaical [scriptural] Geology’.


Penn admits being somewhat torn, however, because of course Buckland has set out in Reliquiae Diluvianae to establish ‘the truth of the sacred history of a deluge’, as Penn puts it.


I’ve read Penn’s take-down of Buckland’s ideas so you don’t have to. It goes on and on (my italics). He rambles and repeats himself; he vacillates between obsequiousness and sneering; he returns again and again to his absolute certainty that different fauna could never have inhabited northerly latitudes – because the Bible would definitely have mentioned this important fact. As it’s not mentioned in the Bible, therefore, it never happened.


It’s curious, especially from a 21st-century perspective, with all we now know about the antiquity of the earth and the geological processes that have formed its rocks and preserved its fossils. Here are two men – arguing over how far the Bible could take us in understanding Earth’s history. Both believed in the literal truth of Noah’s flood – a global inundation that had wiped out some animals and left its mark on the landscape. For Penn, though, geology could and should only illustrate what is already attested in scripture. For Buckland, the Bible was not so perfectly comprehensive and exhaustive – he clearly thought it completely in keeping with his faith to be open to geology and palaeontology providing him with unforeseen surprises. It makes me wonder how he’d make sense of all we know now, if we were to drag him into the present. Would Buckland still be able to reconcile his science and his faith? The distance between people like him and people like Penn has grown into a very wide gulf. Science has provided such comprehensive answers to questions about the origin of the earth, and the universe itself, and to the emergence of these strangely brainy apes that can make some sense of it all, that there is really no room for divine revelation to compete. There are gaps to be filled, but the Bible doesn’t come near to filling them. This isn’t surprising, of course, as the Old Testament is a compilation of Bronze Age and Iron Age myths, written by people who were trying to make sense of how things were, before science spilled the beans. Many Christians today accept that way of interpreting the Bible – especially the Old Testament – as a collection of stories written by people, and containing some grains of truth, perhaps, but open to interpretation. In this way, they manage to accommodate both faith and science inside their heads. Would Buckland be one of those open-minded Christians today, or would he find very little left to believe in, and become – as so many people brought up as Anglicans have recently become – a humanist? There are some evangelical Christians around, of course, who still maintain an extreme position – a Penn-like adherence to biblical revelation, taking it literally. To do that requires overlooking the internal inconsistencies in the Bible, of which there are many, as well as turning away completely from science – which has revealed so much more about the real fabric of the world since Penn’s and Buckland’s time. Buckland occupied a sort of halfway house in the early nineteenth century, between the extreme views of those like Penn – whose biblical literalism could admit no scientific addition, much less a challenge, to the events and processes laid out in the good book – and more scientifically inclined geologists, for whom the explanatory power of the biblical flood was receding. Penn thought the bones of exotic animals in northerly caves, as well as other features of the landscape, were explained by the Deluge. In contrast, Buckland thought that the bones were those of indigenous fauna, different from the animals inhabiting those environments today – but did still think that flood had been the major factor in carving out valleys and depositing gravels in the landscape.


Buckland seems to have been slightly needled by Penn’s criticisms – though, as indicated in his letter to Lady Mary, he was most concerned to help disabuse Penn’s readers of the idea that science could never produce any answers that were not already ‘revealed in the Bible’. If Buckland could have described Penn in modern terms, he would surely have considered him a purveyor of fake news. Buckland consoled himself with the fact that other eminent scientists had been similarly denigrated by Granville Penn: ‘It is satisfactory that he finds the same faults with Cuvier and Wollaston and Sir I. Newton that he does with Mr. Buckland, so that I am in good company’.


And yet Buckland’s geological and archaeological interpretations were seriously constrained by his adherence to biblical chronology and his belief in the factual reality of the Deluge. In Reliquiae, Buckland had described ways in which the biblical flood had left its mark on the landscape, in ‘immense deposits of gravel that occur occasionally on the summits of hills, and almost universally in valleys over the whole world; in situations to which no torrents or rivers such as now are in action could ever have drifted them.’ He was absolutely sure he could see the signs of the biblical flood written upon the earth – in the shape of hills and valleys, in those great beds of gravel. All the signs pointed, for him, to that very recent deluge. In fact he couldn’t even conceive of any other explanation that could account for these phenomena he and others had observed. His mind was so entrammelled by the religious story that he’d been brought up with, that he’d pursued through university – he simply couldn’t see it any other way.


But Buckland was out of step with many geologists of the day. A school of geology called uniformitarianism was gaining ground – which was essentially the idea that rocks and landscapes had been formed over vast stretches of time by processes which still operated today, such as the gradual formation of valleys by the persistent erosive force of rivers. These processes were uniform through time – so the present provided a key to the past.


The pioneering geologist James Hutton had laid out this theory in two volumes published in 1785 – Theory of the Earth – describing how rocks were eroded, formed shifting sediments, became buried and compressed, then pushed back up, in a cycle which must have lasted much, much longer than the 6,000-odd years granted to the planet’s existence by most natural philosophers – who were essentially young-earth creationists. The rocks showed signs of change – and yet any change must be immeasurably slow, Hutton argued, as rocky features around the Mediterranean were – nearly 2,000 years later – imperceptibly different from descriptions made by classical writers such as Polybius or Pliny. For Hutton, fossils, as well as the rocks themselves, provided important clues to the deep antiquity of the earth: ‘We find, in natural history,’ he wrote, ‘monuments which prove that those [primitive] animals had long existed; and we thus procure a measure for the computation of a period of time extremely remote…’. Hutton’s ideas were enthusiastically embraced by Charles Lyell, who was born in 1797 – the year that Hutton died. Lyell wrote his own book, Principles of Geology, published in 1830, which helped to popularise the concept of the extreme antiquity of the earth. Lyell would himself become a close and influential friend of Charles Darwin, whose insights into the evolution of life on Earth depended on this relatively new appreciation of deep time in geology.


Buckland was just behind the wave. He was still trying to fit environmental evidence to a biblical version of events. Writing to Lady Mary in 1828, he told her that he was working on a second volume of the Reliquiae. But by then he and his fellow Diluvialists were losing ground to the uniformitarians, or ‘Fluvialists’, as Buckland called them. Buckland had already expanded his reconstruction of the past to include several catastrophic global floods – the idea of a single Deluge as described in the Bible was crumbling in the light of the physical evidence. One of Buckland’s students – Charles Lyell – would call out his former mentor, saying that the arguments against the flood myth were now ‘enough to sink the Reliquiae Diluvianae for ever’.


Buckland’s epic had been greeted enthusiastically upon its publication, especially by those already troubled by the potential of science to challenge accepted religious world views; Reliquiae provided them with what looked like a reconciliation between scripture and science. But the promise would soon fall through. Buckland may have clung on to the flood myth much longer than others, but even he would eventually reject it. In his later years, he was persuaded that the landscape features he once believed to prove ‘the truth of the Mosaic records’, the biblical flood myth, were in fact laid down not by a global deluge, but by the action of great ice sheets. Glaciation, not inundation. The Swiss geologist Louis Agassiz had carried out painstaking geographical work that demonstrated that many features of glacial landscapes were found preserved in regions that were currently ice-free. I remember a personal Damascene moment when I saw this evidence for myself – in a trip to Greenland to explore the movement of glaciers, quickly followed by a visit to the Scottish Highlands. I had the powerful impression of the ice sheets just having melted in Scotland – leaving traces that are so obvious once you know what you’re looking at. That curious trick of cognition leaves us wondering why it took so long to see what seems like clear evidence to us today – knowing what we know, and not being able to ‘un-know’ it. Once Darwin pointed out the evidence (and the mechanism), everyone could see that evolution had happened (if they dared to look). Similarly, once Agassiz had articulated it, everyone could see the evidence for glaciation. A modified uniformitarianism – where processes similar to those at work today had operated in the past, although sometimes in the context of a much colder climate and much more extensive glaciation – took hold. The Deluge was dead. Glacial Theory won the day.


It’s rather easy for us to look back, 200 years and marvel at how incredibly short-sighted Buckland was in his adherence to the flood myth. Yes, there are signs of ancient floods in the landscapes of the northern hemisphere. Vast lakes breaking through dams and scouring landscapes. Sea levels rising and flooding the land. But these are events that have happened time and again, not just once – and their causes lie not in a flood sent as divine retribution – but in global changes, as the earth cycled in and out of Ice Ages, over hundreds of thousands of years.


For those of us who have rejected religious dogma today, or indeed are able to separate religion from science in our minds – as two separate systems of explanation – Buckland’s attempts to reconcile the legends in the Bible with the actual history of the earth seem risible, at best foolhardy. But we shouldn’t be too smug. We’re looking back with the benefit of hindsight, with the advantage of all the scientific knowledge that has accumulated over two centuries. And there will certainly be things we’re wrong about even now.


We humans are cultural creatures; we live and breathe the stuff. Our own cultures will have shaped our minds too. Even as we strive to be objective, there will be patterns of thought that seem so natural to us, we’re not even aware that they’re influencing our interpretations in ways that drag us further from the truth. This, perhaps, is the most important lesson for the sciences from the humanities. We can never entirely escape our subjectivity: it is part and parcel of the human condition. And archaeology and anthropology have a long history of grappling with this challenge, leaving us with insights that may be applicable to sciences more widely. Science can never happen in a political, social, moral vacuum. Because it is done by political, social, moral creatures. By humans.


Nevertheless – science advances. And it does so through human effort, and because humans can be wise enough to admit being mistaken. Buckland proved himself to be a scientist in the end.


He’d been wrong about Noah’s flood – and eventually he accepted the evidence adduced by Louis Agassiz, admitted he’d been wrong and recanted the whole diluvial thing.


He was right, though, about his hyaenas living in their den in Yorkshire.


One thing he never did quite get to the bottom of, however, was the mystery of the Red Lady of Paviland. That would prove to be a conundrum that would take almost two centuries to unravel, with a story that takes us right back into the Ice Age, when glaciation was scouring and gouging the British landscape, leaving behind its telltale valleys, erratic boulders, clay and gravel.





After Buckland’s work on the human remains from Paviland Cave, the bones of the Red Lady herself remained at Oxford. But many of the other finds from the cave stayed in the collections at Penrice Castle. There’s a record from the Swansea Scientific Society, from 1893, when some of its members visited the castle and saw a collection of ivory rods, pierced shells and some ‘bone and ivory eardrops’ from Paviland Cave. Some of this collection was donated to the National Museum of Wales in 1915, but the rest of it seems to have gone missing. A few other finds, including three flint blades and a chert flake, had apparently been kept by Buckland. His grandson would eventually deposit them in the British Museum, in 1946. At the time of discovery, these stone tools had been thought to be ‘Celtic’ – a catch-all term that was used to describe anything thought to be pre-Roman in date. The whole of human prehistory, then, was effectively squashed into that category.


Buckland’s Reliquiae meant that Paviland Cave became a magnet for other collectors, with numerous antiquarians – and in the 1890s, even a whole posse of schoolboys from Clifton College in Bristol – making pilgrimages to the Gower and digging up more remains from inside the cave. Various finds were reported over the nineteenth and into the early twentieth centuries, ranging from human bones and a tooth, Roman coins and pottery, more fragments of ivory rods, other fragments of mammoth ivory and of reindeer bone, to hundreds of flint and chert flakes and tools. A few artefacts made their way into museums, but many went missing. Apart from a couple of bones, including a humerus dated to a mere 7,000 years ago in the Natural History Museum, no one has been able to track down any of the additional human remains that were discovered after Buckland’s original excavations in the cave and his discovery of the Red Lady.


Meanwhile, archaeologists were attempting to understand the chronology of the deep past – how human culture and technology had changed over time – and this would be essential to unravelling the real story of the Red Lady.


In the early nineteenth century, the Danish antiquarian Christian Jurgensen Thomsen, organising an exhibition of prehistoric artefacts in the National Museum of Denmark in Copenhagen, had decided to arrange the artefacts in a chronological fashion – Stone Age, Bronze Age, then Iron Age. We’re so used to talking about the past in this way, it’s difficult to imagine it being a new thing, along with the concept that humans might have discovered how to extract and work with certain metals at different times. So it wasn’t just that people used different materials in the past; they used different materials at different times. Thomsen described his ‘three-age’ system in a paper published in 1836, and it was widely adopted. Then the Stone Age was divided up – into ‘Old’ and ‘New’ – with politician and polymath John Lubbock (now perhaps more famous for ‘inventing’ bank holidays) coining the terms ‘Palaeolithic’ and ‘Neolithic’ in 1865. And it went on; people started to carve up the Palaeolithic into different sections. Charles Lyell had alluded to ‘different degrees of civilisation, and in the art of fabricating stone tools’ in the Palaeolithic. But he was less clear about whether that reflected a chronological sequence, or whether there had just been varying degrees of sophistication among contemporary groups of stone-tool makers in Europe.


In the latter half of the nineteenth century, a much better understanding of how Stone Age cultures had developed over time was unfurling, driven largely by discoveries in France – and by a curiously niche debate between philosophical materialists and Catholics.


In 1861, the French geologist and palaeontologist Edouard Lartet wrote about his discoveries at Aurignac Cave in southwest France, where he had found clear evidence that humans had coexisted with extinct fauna. He divided up the bone caves of the Palaeolithic not by types of technology, but according to the animals that were around: the Cave Bear period, the Elephant and Rhinoceros period, and the Reindeer period. It was an unusual approach – where others were focused on ideas of human progress and technological evolution, Lartet was attempting to bring together human and natural history. Another Frenchman, Gabriel de Mortillet, proposed an alternative classification for the Stone Age based on stone tools in museum collections. He diagnosed characteristic styles, which he named after the sites where they were first discovered: Acheulian (St Acheul), Mousterian (Le Moustier), Solutrean (Solutre) and Magdalenian (La Madeleine). Such a chronology was infused with a concept not just of change or adaptation to certain environments, but of inherent progress through human history. It was as though there were an intrinsic programme of development, a march of progress, that humans were working their way through. What was emerging was the philosophical idea of culture-history – that would permeate archaeological research for so many years to come. De Mortillet’s periods didn’t just represent self-contained, characteristic cultures – each was a rung on a ladder of progress. In this model, there was little room for migration to play a role: human cultures everywhere were progressing through predictable stages of development.


At the end of the nineteenth century, a Catholic seminary student in the suburbs of Paris, Henri Breuil, was developing a passionate interest in prehistory. His interest in archaeology was more than a passing fad, and would divert him entirely away from a career in the church (though he always retained the title of Abbé – being a sort of minister without portfolio, as Paul Pettitt puts it – an abbot without an abbey!). When apparently ancient cave paintings were discovered in Spain and France, Breuil was among the first to consider them seriously – as genuine works of art from the early Stone Age – when many had thought them to be fakes. He was one of the first to see the astonishing cave art in Altamira in Spain and Lascaux in France, soon after those iconic sites were discovered.


Henri Breuil also became obsessed with trying to understand the sequence of stone tool types and artistic styles in the early Stone Age. He became embroiled in what became known as the ‘Battle of the Aurignacian’ – not a prehistoric conflict but an early-twentieth-century battle of ideas. The finds from Aurignac Cave had lent their name to stone tools of a similar type all over the place – the ‘Aurignacian’. It was thought that this style related to a particular time-period, but there was debate over how old this stone tool-kit really was. De Mortillet had categorised the Aurignacian period as part of the last Palaeolithic culture he recognised, the Magdalenian. But Breuil thought it dated to much earlier – to before the Solutrean. The battle was on – and it was curiously heated for what seems like a very esoteric debate among scholars (although admittedly these can be some of the most vitriolic arguments ever). And it’s particularly pertinent that Breuil was a churchman and that the Catholic Church permitted – perhaps even sponsored – his diversion into archaeology. The emerging scientific consensus on deep time, evolution and the antiquity of humans represented a threat to traditional Christian doctrine. A group of priest-scientists – including Breuil – set about trying to rein in the science. It’s not clear how much their efforts were encouraged, sponsored or directed by the Church. But there was more at stake than just refining a chronology for the Palaeolithic.


Breuil made room for migration in his Stone Age chronology – for ideas arriving from the east, flowing into western Europe. Archaeologists could not yet pin precise dates on sites and objects – as they can today, using a variety of radiometric dating techniques, from radiocarbon to uranium series dating, as well as more exotic-sounding methods such as electron spin resonance and optically-stimulated luminescence. Before those techniques were developed, archaeologists relied on relative dating – piecing together chronologies by looking at the style of objects – and the depth of layers in which they were found.


Although Breuil accepted that, generally speaking, older technologies tended to be simpler than later ones – he didn’t think that was a hard-and-fast rule. He thought that the position of artefacts in their layers, in their strata, was much more revealing and dependable when it came to reconstructing the chronology of the deep past.


Nevertheless, he recognised an important watershed at the end of the Mousterian – a clear divide that he thought was a sign, not of a sudden advance in culture within indigenous Europeans, but rather of a population replacement. He wrote, in 1912, ‘it appears established that the arrival of the upper paleolithics [sic] brought about, at the end of the Mousterian, a social and industrial change and a racial substitution so profound… [to consider it to be] a division of equal greatness to that which separates this period from the Neolithic epoch.’ (Chazan, 1995)


We know now that he was right about this watershed moment; it did indeed represent the replacement of a preceding people, with their own particular way of making stone tools, with another group, with another distinctive lithic culture. The earlier people, that race première, are none other than the Neanderthals – Homo neanderthalensis – the makers of the Mousterian. The incomers, the race deuxième, were modern humans – Homo sapiens. They appeared to arrive making Aurignacian tools – which was, as Breuil had worked out, winning that particular battle, a pre-Solutrean technology.


What’s particularly curious, from a modern perspective, is that Breuil’s interpretation is more genuinely evolutionary than de Mortillet’s ladder of progress. Breuil saw cultures evolving across time and geographic space in a branching pattern, but also allowed for populations to move and replace others. Somehow, that seems to have fitted better with Catholic sensibilities. But maybe that’s just because a priest had formulated it. Science was starting to tackle big questions – Who are we? Where do we come from? – that had previously been the exclusive preserve of religion. Perhaps the tension between science and religion would have been even greater if clerics like Buckland and Breuil hadn’t engaged with this sphere of enquiry.


Paviland Cave was in the mix when it came to understanding the Palaeolithic cultures of Europe. In 1863, Edouard Lartet visited the museum at Oxford University with his friend, the banker and collector Henry Christy, to see the bones of the Red Lady. They were bemused by Buckland’s interpretation of the bones as female. When they later wrote up their findings, they remarked that the skeleton ‘was regarded by [Buckland], we know not why, as that of a woman’. Having measured the bones, Lartet and Christy concluded that ‘they belonged to an individual of very great stature’.


A few years ago, I laid out the bones of this skeleton in the Oxford University Museum of Natural History, in the office of the curator, with its wonderful mural. There were a few ribs; a coccyx was the only part of the spine to have survived; and then there were bones belonging to a left arm and left leg, and a few bones from the right leg and foot. The bones are chunky: ‘robust’ as we anthropologists would say. The joints are large. They’re not the bones of a slight woman; they looked very clearly male. And the left pelvic bone – the pelvis being the best clue to the sex of an archaeological skeleton – bore male features: the angle beneath the pubic bone was steep; the greater sciatic notch behind the hip was narrow; and the whole bone was robust and well-developed where muscles would have been attached to it. The bones were adult – the ends of the bones had fused to the shaft, and there were few signs of the line of fusion on the surface of the bones; just a trace on his hip bone, where the hamstring muscles attach. That suggests not only that the male was an adult, but that he was old enough for his bones to have remodelled and mostly mask those signs of growth during adolescence. The joints of the hip bone – at the front, the pubic symphysis, and at the back, where it meets the spine at the sacroiliac joint – had an adult but not aged appearance. He must have been at least in his mid-twenties. From the length of his bones, his stature can be calculated: around 5ft 6. There were no signs of disease in the bones. He was healthy – if dead.


I felt very privileged to be able to lay out these bones and look at them up close. And it seemed strange to me that Buckland had apparently been so swayed by the inclusion of what he thought were ivory beads in the grave that he couldn’t imagine the Red Lady to be anything other than female. Neither could he imagine just how ancient the burial really was. He found a mammoth skull, complete with tusks, at the head end of the grave. But he still thought the two were quite separate – the mammoth being much older.


Lartet and Christy, though, saw similarities between the burial practices in Paviland – and at Crô-Magnon rock shelter, where human remains had also been found associated with seashells, red ochre and ivory objects. Whereas Buckland had been sure that the human remains at Paviland were quite recent – Roman or Celtic – Lartet saw no reason to doubt that the human and mammoth bones came from the same time, and that this burial in Paviland Cave in fact dated all the way back to the Palaeolithic. But others still argued, doubting that Palaeolithic humans would even have been capable of carrying out burials of the dead.


In 1911, Buckland’s successor, Professor William Sollas, reviewed the finds from Paviland in the collections at Oxford, and decided that the time was right to revisit the cave itself, and do a little more digging. He was accompanied by colleagues from Oxford and Cardiff – and by Henri Breuil. Together, they dug down through the remaining sediments in the cave, noting them as ‘much disturbed’ and sieving them to retrieve even the tiniest fragments. They retrieved over 4,000 pieces of flint and chert, and also plenty of fragments of bone and ivory.


The task of classifying all the finds fell to Henri Breuil. He would sit at a table littered with stone flakes and tools, or ‘cailloux’ – pebbles – as he called them. His hands would dart over the table, selecting and sorting, occasionally throwing rejects over his shoulder. Some ‘pebbles’ he classified as Mousterian, but most as Aurignacian: Lower, Middle and Upper. Most of the finds, each piece inscribed with what is thought to be Sollas’ handwriting, ended up in Oxford University Museum, with some later donated to the National Museum of Wales in Cardiff. Sollas and Breuil were also sure that the mammoth skull had been deliberately placed in the grave – that it was contemporary with the human bones.


In 1926, the palaeolithic archaeologist Dorothy Garrod – whose accolades included being the very first female professor at Cambridge, and who was a friend of Breuil – wrote of the skeleton of the Red Lady: ‘its Palaeolithic age cannot be doubted’.


The story that Buckland had dreamed up about those ochre-stained bones was receding. Nearly a century after their discovery, the consensus had changed – these were not the bones of woman who had lived a few thousand years ago, but those of a man who had been buried in the cave way back during the Great Ice Age, the Pleistocene epoch, when bands of hunter-gatherers making Aurignacian stone tools inhabited Europe, when mammoths still roamed the landscape.


But the last piece of the puzzle – the precise date of the burial – would only fall into place after the latest campaign of investigation, when the secrets contained in the ochre-stained bones could be unlocked by the latest advanced methods in radiocarbon dating.


Land of ice and snow


To even begin to understand where the Red Lady fits into the Ice Age story of Britain, we need first to zoom out to look at the repeating cycles of glaciation that characterise the geological epoch known as the Pleistocene. The name literally means ‘most recent’ – coming from the Greek πλεῖστος (pleîstos, ‘most’) and καινός (kainós, ‘new’) – and was coined by Charles Lyell himself, though the meaning he was trying to encapsulate was something more like ‘almost modern’. He based his definition on the fact that rocks from this period, and where he’d studied them, in Sicily, bore fossil molluscs that were largely similar to today’s species. In contrast, the preceding era was the Pliocene – ‘more recent’ or perhaps ‘nearly modern’. The epoch we’re living in now is the ‘completely recent’ or ‘wholly modern’ Holocene – from ὅλος (holos, whole) and καινός – though some scientists have begun to refer to this latest phase in Earth’s history as the Anthropocene – the epoch defined by humans’ impact on global climate.


The Pleistocene epoch began a fairly eye-watering 2.6 million years ago and ended a mere 12,000 years ago. It is also known as the ‘Great Ice Age’, but the world wasn’t solidly gripped by ice for this entire period. Glaciations – which are referred to simply as ‘Ice Ages’ – came and went, interspersed with short warm periods. Each glaciation would leave marks on the landscape – as Agassiz realised and Buckland finally accepted. But working out just how many glaciations had taken place over these millions of years, how long each lasted, and how quickly the world moved in and out of Ice Ages, would take some serious sleuthing – with clues emerging from ancient beetles, the deepest seas and layers of ‘fossil’ ice still frozen today.


In the early 1950s, Russell Coope – who would become Professor of Quaternary Science at the University of Birmingham – was studying gravel pits near Bromsgrove in Worcestershire. Or, to be more specific, he was scrutinising the animal remains in the gravel. He’d first become interested in this site because of the large bones – and tusks – emerging from it; rather like Buckland being drawn to Paviland by those reports of elephant bones. There were bits of mammoth, woolly rhino and bison at Upton Warren. But when Coope started to look at the sediment around the larger bones, he found it packed with minute fossils – even pieces of tiny insects. And it appeared that no one had studied this before. It very quickly became clear to him that these silty deposits – sandwiched between layers of gravel – had built up in the bottom of three ponds, at different times.


Coope started by shovelling the black mud into a biscuit tin, before sticking it in his rucksack and catching a bus home. Then he had to separate the minute fossils out. He removed the pebbles from it by hand, then sieved it. The final, fine mesh with holes about 0.6mm wide would collect sand grains, tiny scraps of plants, pieces of shell, rodent bones – and parts of insects. Before each sample dried out, Coope looked carefully for the iridescent colours of beetle wing-cases – which he knew would fade to black as the sample dried out. Some of them were stunningly beautiful – and their colours were important for identifying which species the beetles belonged to: crucial to Coope’s investigation. Some species were familiar – but others, intriguingly, were very unfamiliar. In a later interview, he shed light on what drove him as a scientist – and it wasn’t just answering questions; it was about responding to beauty in the world. He said, ‘At no time did I ever think, in those early days, “This might come in handy one day to unravel climatic and environmental change” – it was all because it was so exciting, because it was something beautiful.’
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