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The World Before Us

‘Our knowledge of where humanity came from has been revolutionized in the last ten years, and Tom Higham has been in the front lines for many of the biggest breakthroughs. The World Before Us is a fascinating and entertaining account, which tells us not only of how we began, but also where we might be going. If you read one book on human origins, this should be it’ Ian Morris, author of Why the West Rules – For Now

‘The application of new genetic science to pre-history is analogous to how the telescope transformed astronomy. Tom Higham, one of the world’s leading scientists in the field, brings us to the frontier of recent discoveries with a book that is both gripping and fun’ Paul Collier, author of The Bottom Billion

‘Opening up entirely new perspectives on the early history of humanity, this exciting book shows that we now have a revolutionary new tool for reconstructing the human past: DNA from minute pieces of tooth and bone, and even from the dirt on the floor of caves. Everyone studying history should be taking a course in DNA’ David Abulafia, author of The Boundless Sea

‘The who, what, where, when and how of human evolution, from one of the world’s experts on the dating of prehistoric fossils. Tom Higham blends evidence from archaeology, palaeontology and genetics to reveal a rich family album of our closest relatives, a cast of characters including cave-dwelling Neanderthals, mountain-adapted wanderers and island-living Hobbits, which thrived before Homo sapiens took over the world’ Steve Brusatte, author of The Rise and Fall of the Dinosaurs

‘Tom Higham has been at the pulsating centre of the close collaboration between archaeologists and geneticists that in the last few years discovered our previously unknown cousins – the Denisovans – and revealed the lost world in which they, Neanderthals and modern humans interacted and interbred. His thrilling book gives us a court-side view of this scientific revolution’ David Reich, author of Who We Are and How We Got Here

‘A brilliant distillation of the ideas and discoveries revolutionizing our understanding of human evolution. Tom Higham, one of the leaders of the revolution and the cutting-edge science on which it is based, introduces us to a complex world of many human species, whose genes and deeds live on in us today’ Chris Gosden, author of The History of Magic

‘From lab bench to trench, The World Before Us offers a personal tour of the newest science in palaeoanthropology. Higham’s three decades working on some of the most important and remarkable fossils ever found imbues his account with fascinating detail’ Rebecca Wragg Sykes, author of Kindred

‘The story of our early ancestors as it has never been told before, written with clarity and enthusiasm by one of those involved. Essential reading for all’ Barry Cunliffe, author of The Scythians

‘This brilliant book on our forebears – and, indeed, our own world – makes cutting-edge science easily understandable and is profoundly entertaining at the same time. This is a magnificent tour de force by a leading expert written for you and I’ Brian Fagan, author of World Prehistory
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A Note on Time and Dates

Dates are often mentioned in this book, so a quick word on general terminology might be useful.

The period popularly known as the Stone Age dates from approximately 3.3 million years ago until around 5,000 years ago, and thus covers more than 99 per cent of human technological prehistory. It is divided into three parts: the Old Stone Age, or Palaeolithic, the Middle Stone Age, or Mesolithic, and the New Stone Age or Neolithic. The Old Stone Age is further divided in the Lower, Middle, Upper and Late Palaeolithic periods.

The dating of these periods differs in different parts of the world.

The Palaeolithic begins with the earliest stone tools, which currently are dated at around 3.3 million years ago in Africa, at the Kenyan site of Lomekwi. The Middle Palaeolithic begins 300–350,000 years ago and ends broadly between 40,000 and 50,000 years ago depending on which region of the world is being considered. It embraces the period of the Neanderthals as well as the development of tools made using a new approach called Levallois, in which stone tools became markedly more efficient in terms of the size of their cutting edge. The Upper Palaeolithic follows and has often been exclusively linked with our own species, although this is not likely to be strictly true any more.

This book focuses in the main on the Middle and Upper Palaeolithic, and importantly, on the nature of the transition between the two.

The Mesolithic period starts around 15,000 years ago, at the end of a long period of extreme glacial cold known as the Ice Age. As the climate of the world warmed, a range of new habitats opened up and humans moved into these environments armed with distinct new stone-tool technologies. From these new environments they exploited a wider spectrum of food resources such as small mammals and marine foods.

The Neolithic, which begins around 10,000 BC, is characterized by the development of agriculture, which spread from several major centres depending on the crops and animals that were domesticated. The Neolithic is often associated with polished stone tools, a sedentary lifestyle, rather than hunting and gathering, and ceramics or pottery.
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1. Introduction

Monday 22 June 2015 at 9:10 am. One of the great moments of my life. I was in one of the laboratories at the Research Lab for Archaeology at Oxford University, where I have worked for the last twenty years. With one of my students, Samantha Brown, I was about to pick up for the first time the tiny bone of a human being who lived around 120,000 years ago.

We had found it, one bone amongst tens of thousands of other fragments, using a brilliant new scientific approach called ZooMS, which is an acronym for zooarchaeology by mass spectrometry. Sam’s persistence over weeks, in taking minute samples from over 1,500 tiny bone fragments for analysis from the site of Denisova Cave in Siberia, had paid off.

The bone was tiny, only 2.4cm long, but, as we later discovered, very, very special. It is, so far, the only existing bodily remnant of a person who was a genetic hybrid: the offspring of two different groups of humans. This young woman’s mother was a Neanderthal and her father a Denisovan, a distinct group of humans that was discovered only in 2010 by geneticists at the Max Planck Institute in Germany when analysing material from the Denisova site. Think of them as our distant cousins, and the closer cousins of Neanderthals, who lived mainly in Europe and the Levant between 250,000 and 40,000 years ago.

This tiny bone represents the first time anyone has identified a first-generation (F-1) hybrid in archaeology. It has made us think about how often such events might have occurred between peoples in the deep past and question what the species designations mean when it comes to different groups of humans. How can we really say two species are different if, as it seems from this finding, they can interbreed successfully?

Finding her was incredibly lucky, but, as the saying goes, you make your own luck. It relied, like so much in the world of palaeoanthropology, on collaborative teams of archaeologists and scientists using a range of cutting-edge scientific methods that together are opening new insights into the story of early humanity.

This book explores the Palaeolithic era (or Old Stone Age), a key phase of late human evolution from roughly 300,000 to 40,000 years ago; a period when we, Homo sapiens, became us. This area of research has changed dramatically over the last couple of decades, and what we know now about our own deep past is very different from what we once thought. This is a story of archaeological research, often in difficult terrain, coupled with brilliant new laboratory methods that together help us to answer those most fundamental of questions – where did we come from and how did we become human? It is also a story about lucky finds, often made by non-specialists and members of the public: collectors, miners, hunters, fishers, people who noticed something unusual – a bone, a piece of jaw or a partial skull fragment – and passed it on to an expert. Some of the fossils concerned are now amongst the most important that we have in palaeoanthropology.

Unlike more recent archaeological periods, in which we are fortunate to have evidence for towns, cemeteries, houses and the detritus of household rubbish – pots, animal bones, metal and so on – evidence from the Palaeolithic is often fragmentary and poorly preserved; tiny pieces in a jigsaw puzzle that we can never quite complete. The Denisovans themselves are a case in point. In 2020 only six biological samples from this population existed: three teeth and three bone fragments (as well as the hybrid bone, of course, which I suppose counts as half a Denisovan). There are no complete skulls or skeletons. Despite this, there is a significant amount that we already know and can glean from the evidence recovered thus far. Much of this comes from the field of ancient genomics, a ground-breaking technique that has allowed us to delve into the molecular evidence for Denisovans and explore aspects of their population history that have implications for us as well as Denisovans. Events in this period of human evolution, however, can move quickly and a single discovery can really change our interpretations and the way we think about what happened in the past. This makes such explorations very exciting. Recent discoveries have added hugely to what we can say about Denisovans and their way of life, their geographic distribution and their contribution to aspects of our modern world.

I have been working as part of the team at Denisova Cave for the last few years, responsible for dating the site and the archaeological remains in it, as well as working with others to discover more human bones like the tiny hybrid bone. Part of the story I want to tell is of the site and the astonishing archaeological and genetic discoveries that have come from it.

But the Denisovans are one strand of a much bigger story. What we know about the evolution of our genus, Homo, has changed dramatically over the last two decades. Research has shown unequivocally that the Earth was a primevally complicated place 50,000 years ago. To borrow from the words of Tolkien, we should think of it as a veritable ‘Middle Earth’ in terms of the diversity of forms of the human family that existed at the time. There were five, six, or even more, different types of human present in various parts of the world. I aim to widen the story of human evolution and explore who these different groups were, as well as asking why it is that we are the last ones left.

It is most important to know about our ultimate origins, so in Chapter 2 we will meet our earliest human ancestors, people who evolved in Africa some 250–300,000 years ago, and explore when they moved outwards and into the rest of the world. Do not for a second imagine that this story of our African origins is simply one of us evolving there and later expanding outwards. We will see that at the time of our early evolution we were almost certainly not alone in that continent; there were other human lineages living there too, and they probably overlapped with us both geographically and temporally. We will discover who these other people were and what kind of contact we might have had with them.

Following their African exodus, our ancestors encountered other kinds of humans. In Europe, the Levant, Central Asia and the Altai Mountains, lived the Neanderthals, our best-known relatives. Later, as the human story expands into the east of Eurasia and Southeast Asia (Chapters 4 and 7), we will learn of other, more recently discovered members of our human family, including the Denisovans, of course, the enigmatic Hobbits (Homo floresiensis), who lived only on the island of Flores in Indonesia, as well as a new human relative on the island of Luzon in the Philippines, discovered as recently as January 2019 (Chapter 12). We will also meet Homo erectus, a much more ancient human lineage dating back about 1.6 million years, and consider whether it might have survived later than anticipated and perhaps overlapped with our modern human ancestors when they first entered Island Southeast Asia (Chapter 14). We will follow the footsteps of our human ancestors as they moved into new environments and unfamiliar lands for the first time; to Australia and New Guinea (Chapter 13), the rainforests of South Asia and Sumatra, the temperate northern regions of Siberia and more (Chapter 10). What did these people need to do to survive in these new places? What was the effect of the climate and how different did the world look in these ancient times?

We will consider what happened when these various groups met one another in the world before us. Was there contact, and, if so, how much? Did we exchange genes? Did we share ideas and culture? Do we inherit a cultural and genetic legacy from these ancient disappeared humans? Or did we simply extirpate them on our journey to become the last humans on earth? What happened to these lost relatives (Chapter 15)?

When I started my doctorate in July 1990, I remember standing in a white coat in a chemistry laboratory in front of a bank of evacuated glass vessels and Bunsen burners, ‘doing radiocarbon dating’. It was the most incredible feeling. I remember looking up at the crazy science lab in front of me and shaking my head in wonder, thinking what power there was in this science, that you could date events in human prehistory that took place 10,000, 20,000, 30,000 or more years ago. I was hooked.

I have always been fascinated by the past – my father is an archaeologist – and I am very fortunate to work now at the University of Oxford in one of the founding archaeological science facilities in the world and a hothouse for the development of new methods to understand the past.

Archaeology in the twenty-first century is getting more and more exciting, because there is so much more that we can now discover, even from tiny fragments of material. Archaeology is a seriously multidisciplinary endeavour, bridging the sciences and humanities. It is reaping the benefits of a surge in scientific developments in a range of fields over the last thirty-odd years. Gone are the days of lone explorers or small groups of archaeologists digging up material and reporting their finds to colleagues behind closed doors or in sober monographs and reports. In order to do a proper job, careful and rigorous post-excavation analysis is required. A wide variety of expertise is needed. No one person can do it, and so it is crucial to build collaborative units and work together. Archaeology really is a team game.

The scientific arm of archaeology accounts for an increasing majority of all of the publications in the wider field. Radiocarbon dating, the game-changing chronometric method that heralded the birth of archaeological science in the early 1950s, is a tool now used in over a hundred laboratories around the world. It allows us to date events up to just over 50,000 years ago. As we will see in Chapter 9, by incorporating radiocarbon measurements with a method called Bayesian statistics we can provide much more precise estimates of when something took place. In the most recent periods (<10,000 years ago) we can determine age down to the precision of single generations. We can date anything that once lived using radiocarbon, but other techniques allow us to date inorganic samples too. Single grains of quartz and feldspar minerals can be dated using methods that can translate the amounts of radioactivity that have been taken up in their crystal lattices over millennia into estimates of elapsed time. We will see that isotopes of uranium and thorium can also provide chronometric information that can help us to date teeth and bones, as well as the minute build-up of calcium carbonate over ancient rock art made by humans.

Analysis and measurement of the isotopes of carbon, nitrogen, strontium, oxygen, sulphur and more, can tell us about the types of food that people and animals consumed and the changing temperatures and climates they lived in throughout their lives. In Chapter 3 we will see how this has helped us to decipher minute details of Neanderthals’ lives and diet. We can tell when someone stopped and started eating different types of food; when they moved from one place to another to live; and when they were affected by environmental contamination and by how much.1 We can determine when an infant stopped being weaned, based on the changes in the elemental and isotope signals in their milk teeth.fn1 We can identify periods of stress by measuring the presence of accentuated lines in tooth enamel. At the site of Payre in the Ardèche of France, for example, a Neanderthal tooth showed a week of stress at 701 days of age that occurred in the coldest part of the winter.2

Ancient dental plaque can tell us about diet and aspects of the bacterial colonies that inhabited the mouths of prehistoric people, their so-called microbiome. This contains an archive of disease, infection, bacteria, viruses and the vicissitudes of daily life that can be analysed using DNA, high-resolution microscopy and a new science called ‘proteomics’. CT scanners are used in hospitals to assess patient health, but they can also be used to peer into ancient bones and teeth, determining age, aspects of health and periods of stress in more ancient times. In Chapter 6 I will describe how scientists used CT scans to explore the bone density of a tiny piece of Denisovan finger bone and thereby worked out that it came from the right hand of a girl of 13.5 years of age. Geometric morphometric analysis can be applied to skulls of both animals and people to compare differences in shape and determine subtle changes between them, plotting them in different dimensions to measure relatedness. 3D modelling enables us to visualize these shapes and flip and turn them in virtual space, as we will see in Chapter 16 when looking at the extent to which our modern skulls carry the genetic influence of Neanderthals.

We now talk about building ‘life histories’ from fragmentary human remains because by using scientific methods such as these we can understand so much about when, where and how people once lived.

Scientific methods can also help us to study the range of different materials that are excavated. Geochemistry can help us source the places where rocks and stones were mined before being made into stone tools. We can trace the distance people must have travelled to source such rocks, or trade them with others. We use computerized shape analysis to study the variety in different stone tools and categorize them using complex statistical packages.

The minute vestiges of cut marks made by humans in the past, processing joints of meat and carcasses, can be studied under high-resolution and scanning electron microscopes. In Chapter 9 the importance of this will be shown when we attempt to build a chronology for the Denisova site and work out when humans were present at the cave.

Using drones, satellites and LIDAR (light detection and ranging: using lasers to scan the surface of the Earth in 3D), we can look through forest cover and map ancient sites and landscapes from far above. We now talk about ‘digital’ or ‘cyber archaeology’ to describe these approaches to understanding the past. Geophysical surveying using ground-penetrating radar and magnetic imaging can even allow us to look into the earth beneath our feet for anomalies that indicate the presence of archaeological features which can then later be excavated.

Specialists in archaeological teams work on identifying animal bones, botanical remains, pollen spores, sediments, faecal biomarkers, organic residues and so on, to reconstruct human adaptation and the changing climates and environments of the past. Ancient DNA methods allow us to track genetic admixture and introgression between populations, the relatedness of people buried in cemeteries and their population history. There even appears to be a way of reconstructing a person’s physical appearance based on the so-called ‘epigenetic’ patterns in the genes we carry, as we will explore in Chapter 7. There is almost no end to the imaginative ways in which we can apply science to the past. Discovery is now as common in the laboratory as it is through digging at the point of a trowel. In this book I hope to convey some of the excitement of the latest discoveries in the field from the perspective of the people actually doing the work, whether that is at the archaeological site or in the laboratory.

Nothing would be possible, however, without the careful and rigorous excavation work of teams like those at Denisova Cave. In archaeology, context is everything. Knowing the precise locations of different items that are recovered is key to placing the results from post-excavation work into their proper perspective and putting the complex, never-to-be-completed jigsaw puzzle of the past together. This is where archaeology starts – in the field in the one-time-only process of excavation. Without archaeology and excavation there would be no scientific study of the material remains from those sites. Fortunately, there are many excellent archaeological teams that work around the world in time periods ranging from the modern era all the way back to the beginning of the human lineage.

Of course, any story must start at the beginning, and in the case of all humans in the world today, our story starts in Africa.
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2. Out of Africa

The idea of an African origin of humanity dates back to Charles Darwin, who predicted that in order to find the ancestors of humans we ought to explore in those places where our closest living relatives, the great apes, now live. It was not until the 1920s, however, that palaeoanthropologists began to become aware of its fossil hominin record. In 1921 miners discovered an ancient skull at a place called Broken Hill (now called Kabwe) in Zambia. The skull was given to the British Museum in London, where it was identified as a new and ancient species called Homo rhodesiensis. Shortly after, in 1924, Raymond Dart found the tiny preserved skull of a 2 million-year-old Australopithecus africanus – the famous Taung Child – in South Africa (although several scholars refused initially to see its significance). In the years since, the fossil record of our genus, Homo, and other hominin relatives, has been added to considerably. Dozens of research teams, working in all parts of Africa, most notably in the eastern, southern and north-western regions, have discovered a wealth of new fossil evidence. We know now that our genus emerged some 2.5 million years ago in Africa, and that later members of Homo, including Homo sapiens, evolved subsequently in the same continent.

[image: ]Figure 1 African sites and locations.
[image: ]Figure 2 Mediterranean sites and locations.
The primacy of Africa in our story emerged amongst the research community gradually in the 1970s and 80s, as increasingly quantitative methods were brought to bear on the study of cranial remains of Homo sapiens and our near relatives.1 Researchers such as Chris Stringer of the Natural History Museum in London coined the term ‘Recent African Origin’ (or ‘Out of Africa II’) to describe a model explaining the recent origins of all people beyond that continent and the earliest appearance of modern humans in Africa. As the name implies, the movement of our ancestors out of Africa is not the first time this happened. Out of Africa I refers to the dispersal of an earlier group of humans, Homo erectus, into Eurasia, some 1.6 million years ago. Although below the neck they looked very similar to us, their brain size was much smaller – between 650 and 800cc (cubic centimetres) in the earliest individuals. In a remarkable and very successful radiation, they expanded all the way to Island Southeast Asia, where we find their remains by about 1.5 million years ago.

It is likely that there were other movements of people out from Africa too at different times. Neanderthals and ourselves, for example, have a common ancestor. Precisely who this was is not completely clear, but it is likely that this ancestor is African and dates from at least 530,000 years ago, based on genetic estimates.2

Other researchers considered alternative models more appropriate to explain the patterns in the fossil record. The multiregional model held that modern humans appeared in different regions of the world following the dispersal of Homo erectus into Eurasia.3 Interbreeding, with periodic gene flow between groups was later argued to have occurred, ensuring that complete separation between these various regional populations did not take place and humans evolved broadly in parallel.

The interpretation of an African origin for all humanity, however, was spectacularly confirmed in a landmark paper in the scientific journal Nature in 1987. The authorsfn1 analysed 147 mitochondrial genomes from modern human groups and found that the highest genetic diversity was in Africa. The evidence supported a model in which Africa was the most likely source of the human mitochondrial gene pool.4 As one moves further and further away from Africa, so the genetic diversity one measures in different human populations declines with a high linear correlation in the region of 90 per cent. This is an example of the classic ‘serial founder effect’ in biology. As smaller groups bud off and colonize new places, it follows that there must be a reduction in genetic diversity, broadly along the lines of the reduction in the founding members of new colonies.5 Archaeological excavations and the discovery of a number of human fossil remains, along with the application of new dating techniques, has confirmed that modern humans appear to date earliest in Africa.

Intriguingly, we can see support for this too from the evolutionary history of other organisms that tend to follow humans as they move, so-called human commensals. Bacteria are a good example. They also show the same disparity in genetic diversity between African (more diversity) and non-African (less diversity) forms. Take Helicobacter pylori, the stomach bacterium that causes ulcers and gastric cancer. When we plot genetic diversity in this bacterium, we see a similar phylogenetic tree as in the human tree, with Africa sitting basal to everywhere else.6 This suggests that when people left Africa, they were already infected with H. pylori. A small budding group of humans took with them a bacterium with lower genetic variation than the larger African host population, undergoing the same serial founder effect as their human hosts who carried them along, further and further away from Africa.fn2

What did these early humans look like? Were they identical to us? And when, precisely, do they appear in the fossil record?

Perhaps we should first define what we mean by ‘modern human’. The majority of palaeoanthropologists agree that we are characterized by a small face, the presence of a chin and a braincase that is more ‘globular’ in shape than those of other hominins in the fossil record. A larger cranium is also a characteristic; over the long duration of human evolution we see a steady increase in cranial capacity. In addition, there seems to be a reduction in prognathism, which refers to the protrusion of the jaw and ‘snout’.

Not surprisingly, identifying the precise point at which these traits become fixed in us, and early humans become ‘modern’ in appearance, is an exceedingly difficult task because the fossil record is incomplete and patchy. When we look at people around the world today, we see diversity and variation. Diversity in body type, skin colour and skull shape, as well as culture and language, of course. It was the same in the past; there is a high degree of morphological variation amongst the human remains that fall into the period from about 300,000 years ago.7

Jebel Irhoud, in Morocco, is one particularly early and important site for tracing human origins. In 1961, miners working to extract barite there found a beautifully preserved human skull. Later, in 2004, renewed excavations revealed more remains from five different individuals. The Jebel Irhoud people had large, elongated, rather than globular, braincases, with short faces retracted underneath.8 New dates from near the human remains indicated an age of approximately 300,000 years,9 much older than had been anticipated. Jebel Irhoud looks as though it represents some of the earliest evidence for our species on its pathway to becoming anatomically like us. For this reason, researchers often term these people ‘archaic Homo sapiens’ rather than anatomically modern humans.

[image: ]Figure 3 The first of our kind. The earliest known Homo sapiens fossils, from the Jebel Irhoud site. These images are composites derived from micro-CT scans of multiple original fossils. The modern-looking face falls into the range of variation one sees in living humans, but there are archaic features in the braincase (shaded in the right hand image) suggesting that the shape of the brain had not yet reached that seen in modern humans.
Other important fossil remains, dating somewhat later, come from Ethiopia. In 1967, at two sites in the valley of the Omo river, the palaeoanthropologist Richard Leakey found two partial skulls in the Kibish geological formation. They were later dated to 195,000 years ago.10 They have large braincases, reduced brow ridges and wider skulls around the temple area, like us. They differ slightly from one another in terms of their shape. North-east of Omo Kibish in the Awash Valley, three more well-preserved human crania were discovered in 1997 at the site of Herto by Tim White’s team. They revealed a more modern appearance, but also subtle differences and variations. They date a little later, to around 150,000 years ago.11 They are thought by some to be intermediate between more archaic forms of Homo in Africa, such as the Jebel Irhoud specimens, and modern humans: ‘a population that is on the verge of anatomical modernity but not yet fully modern’.12

These key fossils, and others like them, show that while humans in Africa are on an evolutionary trajectory towards modern people, this does not seem to have been linear or rapid; it is a trajectory characterized by variability. In general, we see a mosaic of evidence from different parts of Africa, in both the appearance of humans and their material culture, painting a diverse multiregional picture. This makes identifying precisely when our phenotypes, or outward appearance, became fixed, very difficult. Scholars have suggested that there were probably phases of isolation and independent evolution happening in different regions in Africa, with periodic interbreeding and contact, and then at some point between 100,000 and 150,000 years ago the emergence of a population or populations of Homo sapiens with a relatively modern appearance.

Stone-tool evidence from across Africa shows that from about 300,000 or so years ago, change was also happening culturally. At about the same time as the people from Jebel Irhoud appear, the hand axes that had dominated the stone-tool inventory over the preceding million years or more become much more rare. In their place we find a range of stone tools made by shaping flakes chipped from a large core. (These had previously been discarded as waste.) This period is known as the Middle Stone Age, or MSA, and it begins everywhere in Africa at an almost identical time. Archaeologists can discern subtle regional differences in the stone tools produced, as humans experimented and developed new technical approaches to toolmaking. Later, as we move forward in the archaeological record, we see more complexity, a widening of materials to encompass bone and wood, the arrival of smaller blades and bladelets, the use of hafting, the presence of engraved markings found on eggshells and ochre, and ornaments made of pierced shells. Cognitive developments almost certainly underlie these changes in material culture.13

It has also proven difficult to identify the one group or sub-population within Africa that was subsequently ancestral to everyone outside it. It is probably unlikely that we ever will. Once again it seems more likely that there was gene flow, population movement and mixing between groups across wide areas of Africa through time. As we shall see again and again in this book, the picture is made even more complex by the high chance that this diversity in human groups was magnified by the presence of other types of humans in Africa too. We, Homo sapiens, were not alone on that continent.

This was brought into stark contrast in October 2013 in a cave in the Cradle of Humankind World Heritage site in Gauteng, South Africa. Archaeologists led by Lee Berger found human remains here at one of the richest human fossil sites ever located. Cavers had originally identified the so-called Dinaledi Chamber of Rising Star Cave and alerted Berger. Access is extremely difficult. At two points between the chamber and the outside world one has to squeeze through tiny constrictions. One of these is called ‘Superman’s Crawl’, because you can traverse it only by stretching one arm in front of you as you push through. The major challenge comes later, though, when you have to squeeze yourself through a hole that measures only 18cm across. Understandably, only the very slimmest can make it into the chamber. The team were forced to advertise for six lithe female archaeologists to do the excavation work there. These ‘underground astronauts’, as they were known, spent hours excavating each day. Their efforts were worthwhile: more than 1,500 human remains were recovered in November of that year, and another 1,700 bones early in 2014. Of the 206 bones found in the human body only twenty were not found in the remains of the Dinaledi Chamber.14 The bones belong to a dozen individuals of a primitive hominin species that stood around 1.5m in height and weighed 40–55kg. Its brain size was small: between 460 and 560cc.15 A mosaic of features is evident amongst the remains, some Homo-like, others similar to the much earlier Australopithecines. The crania are more similar in shape to early Homo remains, and for this reason the finds have been assigned to that genus and given the name Homo naledi (naledi means ‘star’ in the local Sotho language).

[image: ]Figure 4 Plan of Rising Star Cave, with the location where the skeletal remains of Homo naledi were found.
The date of the cave and its contents was initially a mystery, with many estimating an age of several million years, but later work has suggested a surprisingly recent date: between 236,000 and 335,000 years ago.16 This means that our early Homo sapiens ancestors almost certainly overlapped with Homo naledi in Africa.

It is quite possible that there were other late surviving members of the human family in parts of Africa that are yet to be found archaeologically. In 2020 scientists reported finding DNA in modern African people that could not be sequenced to any other known human genome. This is taken as possible evidence of a ‘ghost’ population that must have lived in Africa tens or hundreds of thousands of years ago.17 (We will hear more about other possible ghost populations later in the book when we consider the question of the late survival of Homo erectus in Southeast Asia.) The enigmatic Iwo Eleru skeleton is another interesting and difficult to explain case. Found in a cave in south-west Nigeria in 1965,18 the skeletal remains, including well-preserved parts of the cranium, appear distinct from recent African skull shapes and sit intermediate between modern humans on the one hand and Neanderthals and Homo erectus on the other when compared. The estimated age is again surprisingly recent: between 11,000 and 16,000 years. The dearth of other human fossil remains in western Africa makes it difficult to place this specimen in its wider context and one hopes that renewed fieldwork in this key region will shed more light on these questions in future. In 2020, the enigmatic Kabwe skull that was found in 1921 in Zambia was directly dated. This specimen has been strongly linked with a hominin called Homo heidelbergensis, one of the potential common ancestors of us and Neanderthals. It produced an age of 299,000 ± 25,000 BP (Before Present), implying strongly that it overlaps with the ages of early Homo sapiens and Homo naledi19 and therefore may not in fact be on our direct evolutionary line. This implies that there may have been more than three overlapping human groups in Africa 200–300,000 years ago.

I remember studying human evolution as a student in the 1980s. It was so simple and linear then; the story is now much more complex, and infinitely more interesting and puzzling.

Despite knowing that Africa is our ultimate origin, it is much less clear when the ancestors of people living outside Africa today left, or indeed why they left. There is much speculation over this, but equally a great deal of evidence that can be gleaned from the archaeological, genetic and palaeoenvironmental records. There are two main hypotheses for when Out of Africa II happened. The first, and more orthodox, account is that it occurred around 50–60,000 years ago.20 Some proponents of this idea suggest that something must have happened to humans around this time, perhaps to do with cognitive changes, that conferred an advantage, enabling modern humans to expand beyond their African range.21 The evidence for an exit at this date is based on a combination of dated archaeological sites and age estimates for mitochondrial DNA trees based around a haplogroup called L3.fn3 This haplogroup is found widely in sub-Saharan Africa and also in all ancient non-Africans, suggesting that it may represent an ancestral group of people who left Africa.22 Age estimates for this have coalesced around 60–70,000 years ago. Critics suggest that this assumes the demographic history of humanity has been tree-like, with little or no gene flow.23 We do know, however, that Australia was settled at a broadly similar time, and this has acted as a minimum age for the expansion of humans from Africa, since it must have been before this date. Recent work has suggested a date perhaps as early as 59–65,000 years ago for Australian colonization24 (we will explore more on this in Chapter 13).

The second Out of Africa II scenario proposes a much earlier exodus of modern humans, perhaps 120–130,000 years ago or earlier. There is evidence for people occupying the Near East at this time at key cave sites such as Qafzeh and Skhul in Israel. Interestingly, it seems that later, around 60–70,000 years ago, they disappeared from the region to be replaced by Neanderthals – as seen at other nearby sites like Amud. Analyses of stone-tool industries suggest potential links between the lithics of eastern Africa and those from further north, including the Levant at about 120,000 years ago,25 implying a potential link in material culture as people moved out of Africa.

Elsewhere across Eurasia the evidence for a very early modern human presence is a little less clear and a bit more controversial. In China, for example, there has been excitement about the site of Fuyan Cave in Hunan province, where forty-seven teeth have been dated to more than 85,000 years ago.26 The teeth are dated with reference to a layer of carbonate that is argued to cover them, rather than dates on the teeth themselves. I think direct dates from these teeth are needed, so we must be cautious over whether they really are as old as claimed. We tried to date bones from the Fuyan site in my laboratory, but there was no protein remaining and so our attempt failed. Direct dating will therefore probably have to be undertaken using another method.

There are other sites in eastern Eurasia that also contain evidence for humans, but whether they are archaic forms of Homo sapiens, modern humans, or something else is not clear in most cases. The picture is muddied by the challenges of dating, the difficulties in extracting DNA from human remains in warmer and tropical environments and the fragmented and poor nature of many of the fossil remains. What is often lacking is the smoking gun: an unequivocally well-dated modern human from an unimpeachable archaeological context.

New archaeological evidence from the west of Eurasia, however, has provided new evidence that suggests that early Homo sapiens were able to move out of Africa at surprisingly early periods. Again, though, much hinges on the reliability of the dating.

In 2019 a reanalysis of material from an old archaeological site in Greece on the Mani Peninsula in the Peloponnese was published. Apidima Cave was excavated in the 1970s and a partial cranium called Apidima 1 was discovered encased in rock. It was later transported to Athens for safekeeping. Unfortunately, the curator in charge of the specimen forbade anyone to actually study it. Thus, it had lain there for more than forty years until Katerina Harvati of Tübingen University and her colleagues finally obtained permission to start working on it.27 Using the latest CT scanning approaches, they analysed the informative rear of the cranium and created 3D models of it. They showed that the find was more similar to the skull shapes of other Homo sapiens than to those of Neanderthals. Dating of the specimen using uranium-series methods showed it was at least 210,000 years old.fn4 The partial nature of the skull urges us to be cautious regarding the diagnosis that it is Homo sapiens. One hopes more evidence will be forthcoming to add confidence. What was very interesting about Apidima 1, however, was that near it lay a second cranium, Apidima 2. This one, according to the team, fitted with a Neanderthal-type morphology. It was also slightly younger, at more than 170,000 years. The evidence therefore suggests that there were two hominin groups in the region, albeit at different dates.

Another site in Israel, Misliya Cave, has also produced evidence for very early Homo sapiens outside Africa.28 The site is on Mount Carmel, which is dotted with important cave sites and which has been the focus of archaeological research for decades. A jawbone with associated teeth was found at Misliya in 2002. Dating methods suggest that the specimen is between 177,000 and 194,000 years old – again, substantially older than either of the two widely cited dates for human expansion into Eurasia.

The evidence suggests, then, that there were at least two movements of Homo sapiens out of Africa, that occurred between 60,000 and more than 160,000 years ago. It is quite likely that there were other movements as well, and that future archaeological work will reveal them. New research in hitherto underexplored regions, such as the Arabian Peninsula, is beginning to produce exciting evidence.

There appear to be two possible pathways that modern humans might have followed out of Africa. The Sinai Peninsula is one. In a few days one can walk across the Sinai into the Levant, the area broadly encompassing modern Palestine, Lebanon, Jordan, Syria and Israel. Although we imagine the Levant to be part of Asia it is, in biogeographical terms, an extension of northern Africa. It is interesting to remember that a panoply of African or Afro-Arabian animals called this region home until comparatively recently. A research project I have been involved with has identified quite recent evidence for hyena, leopard, lion, camel, zebra and gazelle in Israeli caves, so it is probably not a surprise that we find early modern humans in the region as well, because if animals were able to move outwards it follows that humans could too. I have often noticed that a good indicator of human habitation is the presence of their prey; humans tend to place themselves in locations where they can take game, either by following them or ambushing them on migration routes.

A second path from Africa, which has received a great deal of recent attention amongst scholars, is the Bab al-Mandab strait, in the very far south of the Arabian Peninsula.fn5 This strait would have been 5–15km wide at times of lowered sea levels, so would have required a maritime crossing. It is possible to look across the strait and see the far coastline, so human groups would know that new lands lay close at hand. Recent work in Arabia has shown that, far from being the dry desert of popular imagination, the region was periodically ‘green’ over the last 150,000 years, with lakes and rivers that formed as monsoon-influenced climate cycles moved north.29 Analysis of satellite images has revealed that a patchwork of ancient rivers and palaeo-lakes once existed across the Arabian Peninsula.30 This has been confirmed by ground surveys and later excavation. It appears to have been quite possible for both humans and animals to move across these regions in ancient times. It is a similar story in the great Sahara Desert. The presence of Nile crocodiles at desert oases and sub-Saharan African plants and aquatic fish found in the far north of Africa shows that wetter climates in the past opened up these now desolate environments to animal and human movements. Archaeologists have found the bones of hippopotamus, giraffe, elephant, frogs and lions in now parched and desolate deserts. The record of rock art from Holocene sites in northern Africa confirms that these wetter conditions have only recently ended. One sees animals depicted that require significant water sources, now no longer present. It is almost as if the artists are sending us a message, telling us how different life used to be in these regions.

New archaeological work has shown that humans were present in the Arabian Peninsula as early as 85,000 years ago, much earlier than the orthodox 50–60,000-year Out of Africa model would predict.31 The Bab al-Mandab could have been the point from which humans moved into and across the Arabian Peninsula, and from there outwards towards western and eastern Eurasia.

How can we assess which of these two alternative pathways, the Sinai or the Bab al-Mandab, was more likely? Climate science has progressed substantially in the last couple of decades as scientists try to reconstruct past global climates in order to understand where the Earth’s climate might find itself in the future. General Circulation Models (GCMs) are numerical models that seek to explain the Earth’s climate system and they are now being increasingly used to try to reconstruct more precisely the climates of the deeper past. Researchers have explored the most optimal windows for movement out of Africa, focusing on one of the key indicators, rainfall. Hunter-gatherer groups cannot cope in environments where rainfall is less than 90mm per year; it is just not possible for them to survive. Climate reconstructions show that between 200,000 and 250,000 years ago, and again around 130,000 years ago, the Sinai route was crossable because reconstructed precipitation levels were higher than this, but that the Bab al-Mandab route was crossable for much more extended periods over the last 300,000 years. After 65,000 years ago the southern route was open and attractive for movement for more than 30,000 years.32 It seems to me that the evidence supports the idea that both paths were probably used, but perhaps at different times, if the climate evidence is taken at face value.

If there were early exits of the age that are supported by the Greek Apidima humans and those at sites like Misliya Cave in Israel, then what happened to these pioneering groups? Would later modern humans coming out of Africa have met with others who had already been living outside of the continent for millennia?

Rather like the Israel situation we mentioned before, it is possible that the majority of these early dispersals ultimately failed, and indeed this is what some of the genetic evidence now seems to suggest. Large genetic studies using nuclear DNA sequences from modern people show that, in contrast to the 50–60,000-year-old estimates, the very early 120–130,000-year-old diaspora is less well supported. This could simply be because these early pioneers did not contribute significantly genetically to later human groups.33 Two teams, however, have found hints of a small (~2 per cent) genetic contribution from a seemingly earlier diaspora in modern Papuan genomes.34fn6 In addition, there is some evidence for modern human DNA in a Neanderthal from Denisova Cave. Researchers have shown that some segments of DNA from the so-called ‘Altai Neanderthal’ (Denisova 5) derive from a modern human source that is closer to modern Africans. This genetic introgression is estimated to have happened around 100,000 years ago.35 It is possible that this introgression happened in the Near East, where we already have evidence for the presence of early Homo sapiens, or it could have come from humans who had moved into more eastern parts of Eurasia. At present it is not possible to be sure. The groups that made it out to places like Apidima may have simply died out and left no subsequent record save for a small proportion of DNA buried deep in our own genes and recoverable today only by using powerful statistical tools.

Why did people move out of Africa? There are several interrelated reasons, some of which invite speculation because they revolve around human motivations, desires and actions that we can never truly know or reconstruct. I suspect that population size may be one factor. Group sizes are larger in hunter-gatherer groups in the tropics, compared with the temperate regions of the world. As groups get larger, so does the chance of them splitting and of a subgroup moving away.36 Further areas of land are required for them to survive, and this results in expansion. Climate change and the tendency of humans to follow game probably also play a role. Climatic changes
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