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Humans: from the beginning


In just a few years, our understanding of the human past has changed beyond recognition as one discovery after another has shattered long-established paradigms. Many of the announcements have made national or even international news. Humans: from the beginning will appeal to anybody who reads about these discoveries, is intrigued by them, and wishes to learn more about prehistory.


Humans: from the beginning is a single-volume guide to the human past. Drawing upon expert literature and the latest multi-disciplinary research, this rigorous but accessible book traces the whole of the human story from the first apes to the first cities and early empires; from Ardipithecus to the Akkadian Empire. 


Following its successful release in 2014, Humans: from the beginning has now been brought fully up to date in this fourth edition to take account of the many game-changing discoveries since then.


★ Fossils of early modern humans in Morocco were found to be much older than once believed, pushing back the origins of Homo sapiens to 286,000 years ago.


★ Modern humans were in the Levant 185,000 years ago and in China as long ago as 120,000 years – far earlier than was previously thought.


★ Apelike hominins were making and using stone tools 500,000 years before the first humans emerged.


★ Homo naledi: enigmatic small-brained humans known only from a cave in South Africa were thought to be over two million years old – but turned out to have co-existed with early Homo sapiens.


★ Neanderthals were making jewellery and building underground ritual complexes in Europe tens of millennia before any possible influence by modern humans.


★ Advances in techniques for extracting and analysing DNA from people who lived thousands of years ago have transformed our understanding of early modern human migrations around the world.


★ A possible resolution to the long-standing debate over the origins of the proto-Indo-Europeans – whose language was the progenitor of those now spoken by much of the world’s population.




Humans: from the beginning is written for the non-specialist, but it is sufficiently comprehensive in scope, rigorous in content, and well-referenced to serve as an ideal ‘one-stop’ text not only for undergraduate students of relevant disciplines, but also for postgraduates, researchers and other academics seeking to broaden their knowledge.






Praise for Humans: from the beginning


“A book for all seasons and all souls… I would recommend this book to anyone who seeks to learn about the origins of human beings from the period of 27 million years ago until the establishment of the first settlements, hamlets, villages, towns and cities of antiquity.”



“Christopher Seddon shares his extraordinarily broad and in-depth research into human evolution, a very complex subject that spans millions of years and every corner of our world, citing genetic evidence, sophisticated dating methods, stone tool industries and types, fossil remains, climatic eras...the full gamut of archaeological and anthropological techniques.”




“Fantastic scholarship - diligent and comprehensive synthesis for the educated layman ...Seddon’s accomplishment is to deliver something that active protagonists in the field probably can’t do: a balanced overview and synthesis of the competing points of view.”
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Introduction


This book ‘does what it says on the cover’: it is a history of the human world from the time of the first apes to the time of the first empires. It is intended for anybody interested in the origins of the human species and how we subsequently went on to populate the world, discover agriculture, and eventually build cities and found empires. This vast period covers all but that tenth of one per cent of the human story that we know as ‘recorded history’. The reader will learn that today’s complex societies are fundamentally no different to those of later prehistory and their ultimate origins go back millions of years. Many contemporary concerns also have deep roots: climate change has long played a pivotal role in our affairs and those of our ancestors. Habitat destruction, loss of biodiversity, and failed states are also nothing new.


Within my lifetime, our knowledge of the distant past has been greatly increased by modern science. The invention of radiocarbon dating in the 1950s rewrote the prehistory of Europe. More recently, genetic techniques have demonstrated our close evolutionary relationship to chimpanzees and the recent African origin of modern humans. Much vital albeit less headline-making work is carried out using methods that would not be practical without computers. We should remember, though, that the study of prehistory is a fairly recent discipline. That there was even such a thing as prehistory was not widely recognised until Darwin’s time.


Human evolution and prehistory are now fast-moving and dynamic fields. In 2009, when I commenced work on the first edition of this book, there was still no strong evidence that modern humans had interbred with Neanderthals. The enigmatic Denisovans – an archaic human species that also interbred with modern humans – had yet to be discovered. In the ten years since the first edition was released, the pace of discovery has not slackened. Discoveries include Homo naledi, a South African species that made headlines when announced in 2015. Many long-established scholarly paradigms have been called into question by recent findings. Such discoveries are widely reported in the media, reflecting the level of public interest in our origins and our past. They have necessitated substantial revisions to any book dedicated to these subjects, and this one is no exception. The 2014 first edition was followed by a revised edition in 2015, a completely updated and extended second edition in 2018, and a third edition in 2022. This fourth edition of the book follows just two years after the third edition, and while there have been further exciting discoveries in that period, the main purpose of this edition is to consolidate, reorganise, and refine a body of work that is now fifteen years old. Among the changes is a switch to an 11 × 8.5-inch format for the printed version. The 565 pages of the first edition had grown to over 800 pages by the third edition, and this edition might otherwise have tested the 1,000-page mark.


The fields of human evolution and prehistory are, of course, well-covered by a wide range of books covering every major topic and aimed at specialists, non-specialists, and general readers alike. What does not exist is a single-volume, single-author book that covers the whole story: human evolution from the first apes to modern humans, the dispersal of modern humans from Africa to every habitable continent, the adoption of agriculture in many parts of the world at the end of the last Ice Age, and finally, the appearance of state-level societies not too dissimilar to the modern nation-state. In short, a one-stop guide to prehistory: a book not just for students and specialists but also for those wishing to know more about the subject but don’t quite know where to start.


It is this gap that I set out to address with my book. To write such a book was certainly not easy: in addition to the sheer volume of material, the number of academic disciplines involved is considerable and includes anthropology, archaeology, sociology, evolutionary biology, zoology, botany, genetics, geography, climatology, geology, and physics. I have tried to make it accessible to all while maintaining the fullest standards of academic rigour. Above all, I have tried to avoid writing a textbook. In a textbook, a chapter is formally structured, with overviews, summaries, and conclusions. Just as Stephen Hawking was advised that equations would hurt sales of his A Brief History of Time, I felt that such an approach would reduce the appeal of my book to the general reader. Equally, however, this book is not a work of ‘popular science’. I do not skimp on detail: I present all of the facts relevant to our current understanding of the topic, and I try to explain how that understanding has been arrived at.


To balance these two often conflicting needs, I have attempted to present a flowing, readable narrative. The reader will have to make up their mind as to whether I have been successful. With this goal in mind, I have provided a glossary and technical appendix. The technical appendix introduces some of the more technical subjects in this book, and it expands on some of the material in the glossary.


Good luck and enjoy what I hope you will find to be a fascinating journey into the human past.
 





Timeline of hominin evolution
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Fig. 1: Early hominin evolutionary timeline 8.0-1.0 million years before present




	•
	Possible evolutionary relationships are indicated by dotted lines, but these are tentative and are often disputed.




	•
	The Last Common Ancestor (LCA) of chimpanzees and humans has not been identified in the fossil record.




	•
	The relationships of Sahelanthropus and Orrorin to later hominins are unknown.




	•
	Earliest Homo is known from a partial lower jawbone and teeth recovered at Ledi-Geraru, in the Afar region of Ethiopia, but these fossils have not yet been assigned to a particular species.












[image: Fig. 2: Human evolutionary timeline 2.8 million - 200,000 years before present]

Fig. 2: Human evolutionary timeline 2.8 million - 200,000 years before present




	•
	Evolutionary relationships remain tentative.




	•
	In this diagram, H. habilis and H. erectus are shown as both arising from a common ancestor rather than the latter being the descendant of the former.




	•
	African and Asian H. erectus are probably variants of the same species. H. georgicus is shown as an offshoot of the latter, but it could be the descendant of a more primitive hominin.




	•
	H. naledi is shown as also arising from earliest Homo, though its comparatively recent age makes this uncertain.




	•
	 H. floresiensis (the so-called Flores ‘hobbits’) are shown as an offshoot of Asian H. erectus, but like H. georgicus it could have arisen from a more primitive hominin.




	•
	H. heidelbergensis is shown as a European offshoot of H. rhodesiensis although it is uncertain as to whether the two are separate species.




	•
	The existence of the Denisovans as a separate species is inferred from genetic data, but they have yet to be assigned a formal specific name.











THE SYMBOLIC APE


30 million – 60,000 years before present







MAPS I
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Map 101: Fossil hominins and archaeological sites in Africa (7.2–1.5 million years before present)



[image: Map 102: Fossil hominins and archaeological sites in Eurasia (1.85 million – 14,000 years before present)]

Map 102: Fossil hominins and archaeological sites in Eurasia (1.85 million – 14,000 years before present)
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Map 103: Fossil hominins and archaeological sites in Europe (1.22 million – 400,000 years before present)
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Map 104: Middle Pleistocene fossil human and archaeological sites in Africa (600,000–200,000 years before present)



[image: Map 105: Middle Pleistocene fossil human and archaeological sites in East Asia (370,000–200,000 years before present)]

Map 105: Middle Pleistocene fossil human and archaeological sites in East Asia (370,000–200,000 years before present)



[image: Map 106: Middle Pleistocene fossil human and archaeological sites in Europe (600,000–300,000 years before present)]

Map 106: Middle Pleistocene fossil human and archaeological sites in Europe (600,000–300,000 years before present)
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Map 107: Neanderthal fossil and archaeological sites in Europe (430,000–24,000 years before present)
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Map 108: Neanderthal, Denisovan, and possible Denisovan sites in Asia (300,000–40,000 years before present)



[image: Map 109: Early modern human fossil and archaeological sites in Africa (315,000–52,000 years before present)]
 
Map 109: Early modern human fossil and archaeological sites in Africa (315,000–52,000 years before present)





 

01: A very remote period indeed


Mammoths and flint axes


Our story begins over 45 million years ago on a planet barely recognisable as Earth. South America was connected to Antarctica and Australia and was separate from North America. The Arabian subcontinent was a part of Africa, and Africa was separated from Eurasia by the Tethys Sea. The planet was largely free of ice, even at the poles, and tropical vegetation extended from the American Northwest to New Zealand. While temperatures in the tropics were comparable to those of the present day, those at higher latitudes were warmer by more than 10°C1,2.


It was a period that geologists now refer to as the Eocene. Some twenty million years after the Chicxulub meteorite impact ended the reign of the dinosaurs, mammals had become Earth’s dominant lifeform. Among them were our distant primate ancestors, the anthropoids. They shared many features with present-day apes and monkeys, but they were substantially smaller3.


The possibility that such a world might once have existed would have been inconceivable just two hundred and fifty years ago. At that time, most people believed that the Bible and the works of Classical scholars contained everything there was to know about human origins. Few doubted that the Earth and every living thing upon it had been created by God, out of nothing. It was widely believed that this had happened in 4004 BCE, a date Archbishop James Ussher of Armagh computed in 1650 from purely Biblical sources. There was, by definition, no such thing as prehistory. This viewpoint began to unravel during the latter part of the eighteenth century when geologists began to understand the processes that had shaped the surface of the Earth. It also became clear that the fossil record contained evidence for life forms that no longer existed, implying a sequence of events more complex than could be explained by the Biblical account of a single great flood.


The English canal engineer William Smith and French naturalist Georges Cuvier were among those who recognised that rocks of different ages preserved different assemblages of fossils. ‘Strata’ Smith, as he was known, proposed the Law of Faunal Succession, which was based on the observation that sedimentary rock strata contain fossilised flora and fauna. These fossils succeed each other vertically in a specific, reliable order that can be identified over wide horizontal distances. Thus, for example, fossilised mammoths would never be found with dinosaurs because they lived millions of years apart in different geological eras. Smith collated the first geological maps of England and Wales, but his work was plagiarised, leading to bankruptcy and an eleven-week incarceration in the King’s Bench debtors’ prison in Southwark, South London. Recognition for his achievements only came in the last decade of his life, when in 1831, the Geological Society of London made him the inaugural recipient of the Wollaston Medal. He was also awarded an honorary doctorate from Trinity College, Dublin, and a pension from King William IV.


Meanwhile, across the Channel, Georges Cuvier demonstrated that fossil mammoths did not correspond to any living species of elephant. Cuvier proposed that the extinctions had been caused by a series of catastrophes, which was a problem for those who believed that God’s creation had been too perfect for anything to simply become extinct. Cuvier avoided any religious speculation, but some linked Noah’s flood to the most recent of the catastrophes and the only one where humans had been present. After the earlier catastrophes, God created new species to replace those that had been wiped out. No species contemporary with humans had ever become extinct, as breeding stock of all of these had been taken aboard Noah’s Ark.


Scottish geologist James Hutton took a rather different approach and argued that geological principles do not change with time and have remained the same throughout Earth’s history. He suggested that changes in the Earth’s geology occurred gradually, and were driven by volcanic action, deposition of sediment, and erosion by wind and rain, rather than by floods and other biblical catastrophes. Hutton recognised that these processes would have required far longer than 6,000 years to shape the Earth as we know it. Unfortunately, his writing style was obscure at best, and his work attracted little interest in his lifetime. It was not until the 1830s that his theories were popularised by fellow Scot Sir Charles Lyell4. Nevertheless, Hutton’s approach, for which Lyell coined the term ‘uniformitarian’, is now considered to be the foundation of modern geology.


Another man whose work was largely ignored at the time was John Frere, father of the Napoleonic-era diplomat John Hookham Frere. In 1797, Frere presented evidence suggesting that humans had been contemporary with now-extinct animals. He wrote to the Society of Antiquaries of London, submitting some flint hand axes found at Hoxne, Suffolk. Similar stone artefacts had been known for centuries, but their significance was not widely appreciated. Indeed, many people believed they were thunderbolts or the work of elves rather than of human origin. The Hoxne artefacts,  which are now thought to be around 350,000 years old5, had been found twelve feet below the ground and were associated with bones of extinct animals. Frere suggested that they were “weapons of war, fabricated and used by a people who had not the use of metals. The situation in which these weapons were found may tempt us to refer them to a very remote period indeed, even beyond that of the present world”6. Although Frere was not the first to suggest a human origin for the stone artefacts, he was the first to use archaeological context to attest to their great antiquity and, by implication, that of humanity.


It would take more than sixty years for Frere’s radical suggestion to become widely accepted, as the majority of his contemporaries still preferred to hold on to Biblical explanations. Nevertheless, evidence continued to accumulate for greater human antiquity than that allowed by James Ussher’s chronology. In 1813, the Danish historian Lauritz Schebye Vedel-Simonsen noted that the earliest inhabitants of Scandinavia had used weapons and implements that were originally made from wood and stone. Later artefacts were made from copper, and only the latest were of iron. The overall picture seemed to be one of gradual technological advances over a long period. The idea was soon taken up by Christian Jürgensen Thomsen, Curator of the Northern Museum of Antiquities (now the National Museum of Denmark). Thomsen faced the task of putting the museum’s large and growing collection into order, and he arranged them by the now-familiar Ages of Stone, Bronze, and Iron. The system was proposed by Thomsen in 1836, in a preface to his guidebook to the museum’s collection7. In January 1837, Thomson published a short essay in which he divided prehistory into the Stone Age, Bronze Age, and Iron Age. This Three Age system was widely adopted, especially after the essay was translated into English in 18488.  Some years later, Sir John Lubbock subdivided the Stone Age into two periods, an older period characterised by flaked tools and a later period of more sophisticated, polished artefacts. He termed the two periods the Palaeolithic and Neolithic, or the Old Stone Age and New Stone Age.


Paradigm shift


The decisive moment came in 1859, a year that saw two events pivotal in our understanding of human prehistory. The first came in April of that year when Joseph Prestwich and John Evans visited customs official Jacques Boucher de Perthes at Abbeville in northern France. Both were primarily businessmen rather than full-time scholars: Prestwich was a vintner, and Evans worked in his uncle’s papermaking business, John Dickinson Stationery Ltd. Nevertheless, the pair took an interest in scholarly matters, and their interests included geology, antiquities, and coins from the Classical era.


Some years earlier, Boucher de Perthes had begun collecting stone implements recovered from gravel pits in the Somme Valley, and he noted that these were sometimes associated with the remains of elephants and rhinoceros, long extinct in France. In 1847, he published his conclusions in a three-volume work titled Antiquités celtiques et antédiluviennes (Antiquities of the Celtic and Antediluvian peoples). Antediluvian (literally ‘before the Flood’) refers to what we now term the Pleistocene – the geological epoch preceding the current Holocene. Unfortunately, the work’s mystical speculations about reincarnation detracted from its more valuable findings, and it attracted little interest from French academia. Darwin is reputed to have dismissed the work as ‘rubbish’9.


One critic was Dr Marcel-Jérôme Rigollot, who lived a short distance away in Amiens. He nevertheless began to explore the river gravels in the suburb of Saint-Acheul and soon began to discover similar artefacts. Rigollot had a rather more pragmatic approach to his work, and his report, published in 1854, was straightforward and well-illustrated. Unfortunately, he died in 1854, soon after the publication of his report. The artefacts recovered by Boucher de Perthes and Rigollot included triangular hand axes of a type now known as ‘Acheulean’, named for Saint-Acheul. Encouraged by Rigollot’s findings, and also concerned about a possible loss of priority, Boucher de Perthes published a second edition of his book in 1857, but it continued to attract little attention9,10.


Boucher de Perthes’ luck finally changed in 1858 when he met the Scottish palaeontologist Hugh Falconer, who in turn persuaded Prestwich and Evans to investigate the findings at Abbeville and Saint-Acheul. In April of the following year, the pair met with Boucher de Perthes, and though initially sceptical, they were soon convinced by the evidence presented to them. This included a hand axe lying in situ in the wall of a gravel pit at Saint-Acheul, which they were invited to photograph9,10.


On returning to Britain, Prestwich and Evans gave a series of presentations at the Royal Society and the Society of Antiquaries of London, in which they publicly supported Boucher de Perthes’ claim. The mainstream Victorian scientific establishment finally came to accept what was termed the Antiquity of Man. Ironically, before any of these lectures took place, Evans happened by chance to come upon one of John Frere’s hand axes on display at the headquarters of the Society of Antiquaries. He saw at once that it closely resembled the Acheulean hand axes that he and Prestwich had examined in France, and his enquiries revealed the missed opportunity of more than six decades earlier. Evans and Prestwich hastened to investigate further, and the Hoxne hand axes featured prominently in the papers they subsequently presented to the two learned societies. It was the final proof of the Antiquity of Man because it repeated the same set of discoveries that had been made on the Somme. Shortly thereafter, the pair arranged for Sir Charles Lyell, who was a longstanding sceptic of the Antiquity of Man, to visit the Somme. More hand axes were found at St Acheul, and Lyell was now convinced. At a full house session of the British Association for the Advancement of Science held at Aberdeen in September 1859, in the presence of Prince Albert, he added his support to Prestwich and Evans’ claims11.


Just how this new perspective on the human past might have fared in isolation will never be known, because it was followed only months later by the publication of Charles Darwin’s On the Origin of Species by Means of Natural Selection, or the Preservation of Favoured Races in the Struggle for Life, to give the work its full title12. Darwin was certainly not the first to think of evolution; the idea had been proposed decades earlier, most notably by the French biologist Jean-Baptiste Lamarck. Indeed, early editions of Origin avoided the word ‘evolution’ altogether, using instead the term ‘descent with modification’. What Darwin proposed was ‘natural selection’, a process whereby differences between individuals of the same species mean that some will fare better than others. The more successful individuals are better able to evade predators and compete effectively for limited resources. Hence, they stand a better chance of reproducing and passing on their advantageous traits to their offspring.


The classic example of natural selection, which creationists have spent the last 150 years trying in vain to debunk, is the Peppered moth (Biston betularia). This insect exists in both speckled light grey and all-black varieties. Originally, the light-coloured form was the most common, but the pollution of the Industrial Revolution led to many of the trees on which the moths rested becoming blackened by soot. This meant that the dark-coloured moths were better camouflaged from predators and were more likely to reproduce and pass their colour scheme on to their offspring. During the mid-nineteenth century, the number of dark-coloured moths began to rise, and by 1895, some 98 per cent of moths in the Manchester area were dark-coloured13.


Darwin developed the theory of natural selection between 1844 and 1858, but it was independently proposed by the Welsh naturalist and explorer Alfred Russel Wallace, who wrote to Darwin with a short description of the same evolutionary mechanism he was himself working on. It came at a difficult time for Darwin, whose infant son had just died from scarlet fever. Unable to give the matter much thought, he was persuaded to publish a synopsis of his work, and it was jointly presented with Wallace’s paper to the Linnaean Society of London. That neither wished to take sole credit for their work meant that there were none of the unseemly squabbles over priority that have bedevilled so many joint discoveries down the centuries. The Origin of Species was published a year later, and the first edition promptly sold out.


Evolution remained unpopular in clerical circles and controversial elsewhere. Darwin was regularly portrayed as an ape by satirical media. In fact, he was not the first to propose that humans evolved from apes, and The Origin of Species only hints that the theory may cast light on human origins. It was his friend and self-styled ‘bulldog’, Thomas Henry Huxley, who first publicised the anatomical similarities between humans and apes, culminating in the famous 1860 debate at the Oxford University Museum. Often described as the Huxley-Wilberforce debate, it was not a formal debate but an ad hoc discussion that took place following a presentation by the American academic John William Draper. Huxley (grandfather of Brave New World author Aldous Huxley) was opposed by Bishop Samuel Wilberforce (son of anti-slavery campaigner William Wilberforce) and Darwin’s former captain on the Beagle voyage, Admiral Robert FitzRoy, and is generally supposed to have come out on top. Unfortunately, no transcript exists of the debate, and there is some uncertainty over exactly what was said and by whom14,15.


Three years later, Huxley presented anatomical and other evidence for the evolution of humans and apes from a common ancestor in his 1863 work titled Evidence as to Man’s Place in Nature, the first book ever to be devoted to the topic of human evolution16. It was not until eight years later that Darwin’s 1871 work The Descent of Man appeared, in which he proposed that humans were most closely related to African apes17.


The transformation was complete: from chosen beings created in 4004 BCE in God’s image to an ape that had evolved in Africa at some unknown time in the distant past. Science had triumphed over superstition to reveal the existence of a forgotten world that lay far beyond the comforting reach of the Old Testament and the texts of ancient Greek and Roman historians.


Ever since the 1850s, anthropologists, archaeologists, and scientists from many other disciplines have all tried to piece together the events of this long, formative period. They have drawn together strands of evidence from many diverse sources. These include fossils, archaeological remains, indicators of ancient climate change, languages that have not been spoken for millennia, and even the molecules of which our bodies are composed. Their findings cover a period so vast that recorded history is but an instant in comparison. This book is an attempt to describe these findings in a single volume.


Organisation of the book


The eBook version of this work remains a single volume, but the printed version has now been split into two volumes. The content of the eBook and the printed versions is the same. The text of the book is arranged in four parts. For the printed version, the first two parts (Chapters 1-25) are in Volume 1, and the other two parts (Chapters 26-48) are in Volume 2. Each volume is largely self-contained and has its own bibliography. For convenience, the technical appendix and glossary appear in both volumes.


The Symbolic Ape (Chapters 1–20) focuses on human origins from the first apes to the emergence of modern humans (anatomically modern Homo sapiens). Chapter 2 introduces the hominins, the primate group that incorporates humans and our extinct relatives. Chapter 3 sets hominins in the context of their primate relatives, evolutionary origins, and the environmental conditions in which they arose. Chapter 4 explores the possible origins of our distinctive bipedal locomotion. Chapters 5 and 6 are concerned with the earliest pre-human hominins, including Ardipithecus and the famous ‘Lucy’ (Australopithecus afarensis). Chapters 7 to 10 cover the earliest, smaller-brained human species, including Homo habilis, Homo erectus, and Homo antecessor. Chapter 11 is concerned with the emergence of larger-brained humans in the Middle Pleistocene. Chapters 12 to 15 are concerned with our best-known close relatives, the Neanderthals. Chapter 16 covers interbreeding between Homo sapiens, Neanderthals, and the more recently discovered Denisovans.  Chapters 17 to 20 describe the emergence of Homo sapiens in Africa.


Out of Africa (Chapters 21–25) is the story of how modern humans left Africa and eventually populated Eurasia, Australia, and the New World. Chapter 21 explores the early excursions of modern humans beyond Africa, the ‘standard model’ of a single exit 65,000 years BP, and how and why this model has had to be revised. Chapters 22–24 are concerned with early migrations into Asia, Australia, Europe, and the New World. Chapter 25 investigates the implication of humans in the Late Quaternary mass extinction against other possible causes.


The Neolithic Revolution (Chapters 26–37) is concerned with the adoption of agriculture in various parts of the world. Chapter 26 explores the major theories of how hunter-gatherer communities made the transition to farming. Chapters 27–29 describe the transition in Southwest Asia. Chapters 30–32 describe events in Europe from the Mesolithic period to the Bronze Age. Chapter 33 is concerned with the longstanding riddle of the origin of the Indo-European languages. Chapters 34–37 describe the transition in Africa, China, the Pacific islands, and the New World.


Cities, States, and Empires (Chapters 38–48) is concerned with the Urban Revolution or the rise of cities, states, and empires around the world. Chapter 38 discusses how complex societies, ruling elites, and state-level civilisations arise. Chapters 39–41 describe the rise of the early civilisations of Mesopotamia, Egypt, and the Aegean. Chapter 42 investigates the mysterious collapse of civilisations in the Eastern Mediterranean in the Late Bronze Age. Chapters 43–47 are concerned with early civilisations in India, China, and the New World. Chapter 48 concludes this work with a discussion of the problems currently facing humanity and our possible future if we can overcome them.






  
02: What is a hominin?

 
Just another species of African ape


The idea that humans are apes is not new. More than half a century ago, Desmond Morris1 described us as ‘naked apes’. Science author Jared Diamond2 later referred to us as the ‘third chimpanzee’, noting that the two species of chimpanzee (‘common’ chimps and bonobos) are more closely related to us than they are to anything else. Our close affinities to the apes have been generally accepted since Darwin’s time, but they were hinted at in the mid-eighteenth century when the term ‘primate’ was coined for the mammal group that includes apes, monkeys, and humans.


As Diamond pointed out, were you to swap a group of humans’ clothes for fur and put them in an enclosure in a zoo near the chimps and gorillas, nobody would dispute that the three species all look similar. Even our more distant cousins, the Old and New World monkeys, look far more like humans than they do cats, sheep, elephants, or anything else that we customarily label as ‘animals’. Yet the view persists that we are somehow ‘different’, and in a way that is more fundamental than anything distinguishing chimps and gorillas from other animals.


No other ape uses laptops, smartphones, or social media: it took humans to paint the Sistine Chapel, write Shakespeare’s sonnets, and compose Beethoven’s Ninth Symphony. Neil Armstrong’s ‘giant leap’ on the surface of the Moon was for humankind, not chimpkind or gorillakind. However, these differences are less important than one may think. Apes were networking long before social media. Laptops and smartphones are tools and, as primatologist Jane Goodall first noted in the 1960s, other apes make and use tools. Shakespeare’s sonnets and the Ninth Symphony are, above all, expressions of human emotion, and we share the same range of emotions as other apes. Even the first Moon landing in 1969 was primarily about politics, and chimps are also political animals.


It is obvious, though, that these differences are not entirely a matter of degree. Art, literature, and science are all consequences of a behavioural package anthropologists refer to as ‘modern human behaviour’. They would not be possible without our ability to use symbols to organise our thoughts and behaviour. Symbols can take the form of sounds, images, or objects. They may refer directly to an object or idea, such as a figurative image, or they may be abstract, such as spoken or written words. Thus, for example, a drawing of a cat, the sound ‘cat’, or the written letters ‘c-a-t’ may all be used to refer to a cat.


Syntactic language is a system of communication that enables an effectively infinite range of meanings to be conveyed, but it is only one component of our ability to use symbols – an ability we do not share with our fellow apes. We use symbols all the time, for example, whenever we read a newspaper, check the time, consult a map, or admire a painting or sculpture. All these activities involve symbolic behaviour: human society could not function without it.


Thus, on the one hand, we seem to be similar to other apes; on the other, we are quite different. How did the differences arise? Are they really something fundamental, or are they no more than the continuation of earlier evolutionary trends? Are the differences between us and the other apes more important than what we share with them, or is it the other way around? Can we be sure that we are nothing more than apes? If so, then how did we – and no other species of ape past or present – end up with all the trappings of what we call ‘civilisation’? These are the questions that this book will attempt to address.


How many species?


The characters in our story are a group of two-legged apes known as the hominins, of which present-day humans (recent Homo sapiens) are but the latest. The hominin line came into existence in Africa around seven to eight million years BP, when our ancestors diverged from those of our closest living ape relatives, the chimpanzees. Hence, a hominin is a human or any primate more closely related to humans than to chimpanzees.


Today, we are the only existing hominin species, but this was not the norm. For most of the period with which we are concerned, multiple hominin species coexisted in various parts of the world. Not all these hominins were our direct ancestors; most were evolutionary cul-de-sacs that died out completely. Rather than an orderly procession of ever-more ‘advanced’ species, leading inexorably towards Homo sapiens, the hominin family tree has been likened to a ‘tangled bush’3.


The number of actual hominin species remains uncertain. The first and perhaps most obvious reason is that many hominin species almost certainly remain undiscovered. The second, less obvious, reason is that palaeoanthropologists frequently disagree on just how many distinct species are represented by the fossil record. Despite the high-profile fossil finds of recent years, the picture is still frustratingly incomplete. Even now, it has been said that the whole of the hominin fossil record could be fitted into the back of a pickup truck4. The situation is best summed up by the oft-related tale of a group of blind men, each of whom touched a different part of an elephant and afterwards compared notes. There was total disagreement on what an elephant must look like, as it was likened variously to a pillar (leg), to a rope (tail), to a hand fan (ear), a wall (ears), and a pipe (tusks). The situation faced by paleoanthropologists is similar. Even the famous ‘Lucy’ is only 40 per cent complete, and most early hominin species are represented by incomplete crania, fragmentary jawbones, teeth, and few, if any, postcranial remains (remains from below the neck).


Taxonomists use the term ‘hypodigm’ to refer to the total amount of material pertaining to a species that is available for study, but for all but the more recent hominins (where genetic material is available), this is restricted to the fossil record. There are two rival schools of thought, known informally as the ‘Lumpers’ and the ‘Splitters’: the ‘Lumpers’ try to shoehorn as many fossils as they can into a single species or hypodigm, while the ‘Splitters’ need little excuse to proclaim new species or even new genera for each new fossil discovery, quite often co-opting fossils from previously established hypodigms to support their claims.


Hominin or hominid?


The term ‘hominin’ has now superseded the similar term ‘hominid’, although the latter still frequently turns up in the literature. Hominin and hominid refer to the taxonomic groupings Tribe Hominini and Family Hominidae, respectively. Historically, membership of the hominid family was restricted to humans and australopithecines, and the great apes (chimpanzees, gorillas, and orangutans) were placed in a separate grouping: Pongidae. However, as we shall see below, it was discovered in the 1960s that African apes are more closely related to humans than they are to orangutans. Later work showed that chimpanzees are more closely related to humans than they are to any species of great ape. Accordingly, the definition of hominid was expanded to include the great apes, and the lower-level category ‘hominin’ was adopted for humans and their extinct close relatives. The term ‘hominoid’ (Superfamily Hominoidea) combines hominids with hylobatids (gibbons) and thus refers to all apes.


What is a species?


Another, and indeed a quite fundamental, problem for paleoanthropologists is agreeing on what constitutes a ‘species’. It is straightforward to give examples of animals that are different species (for example, sheep, tiger, hippopotamus), but much less so to define what a ‘species’ is. The biological species concept defines a species as members of a population that are able to interbreed. While it does indeed hold good for organisms that are only distantly related (such as the three above), it is much less useful for those that are more closely related. If we were to apply the biological species concept to human evolution, we would have to lump Neanderthals and Denisovans into Homo sapiens. The concept is also problematic for hominins for which we have no genetic material and no way of knowing with which, if any, other hominins they could interbreed.


An alternative to the biological species concept is the morphological species concept, which categorises a species based purely on its anatomical features. It is the only option when we are dealing with an extinct species for which genetic material is unavailable. The problem is that deciding which, if any, existing hypodigm a new fossil should be assigned to is liable to spark lively disagreement between Lumpers and Splitters.


British palaeoanthropologist and author Chris Stringer5 has nevertheless argued in favour of adopting the morphological species concept for Homo sapiens. To expand the definition to include archaic close relatives would result in a species with a range of morphological variation several times greater than that found in present-day humans or in other existing primate species. He acknowledges that many other closely related primate species also undergo limited interbreeding.


In summary, therefore, it may be proposed that the hypodigm for any species of hominin should not contain any more variation than is normal for primates, but with the caveats that a species so defined is not necessarily reproductively isolated and might have originated through a fusion of two or more distinct populations.


A braided stream


Until a decade ago, few paleoanthropologists considered the possibility that hybridisation might have played a significant role in hominin evolution. Since 2010, however, geneticists have learned that the modern genome contains archaic sequences arising from when our ancestors interbred with Neanderthals and Denisovans. They have also discovered that Denisovans interbred with Neanderthals and at least one other archaic human species, probably Homo erectus. While we have no genetic evidence for interbreeding between earlier hominin species, it probably occurred. Natural hybridisation has been reported for around 10 per cent of extant Old World primate species and 7 per cent of New World species, including species that diverged as long as 4.0 million years ago6. Evidence for ancient introgression of an extinct ape lineage into bonobos has also been reported7.


Modern humans have acquired many useful genes from Neanderthals and Denisovans, which probably helped them to adapt to novel conditions. Examples include genes associated with the human immune system, the production of keratin (a protein used in skin, hair, and nails), protection from the Sun’s UV rays in East Asian populations8, and altitude adaptation in Tibetans9. It seems reasonable to suppose that similar processes also operated in the more distant past.


The terms ‘apelike’ and ‘humanlike’ are simply labels that paleoanthropologists have attached to various traits, which were no more than adaptations to differing environments. It is possible that during the period from three million to two million years BP, there were many closely related hominin populations possessing differing combinations of apelike and humanlike traits. Interbreeding between these populations would sometimes result in offspring inheriting trait combinations that were more humanlike than either parent. If we accept that humanlike traits were advantageous in specific environments, then such offspring would possess a survival advantage over their more apelike contemporaries. Over time, humanlike features would accumulate until a population emerged with features lying predominantly within what we now consider to be the human range.


Rather than a tangled bush, where spreading branches can never reconnect, hominin evolution might be better likened to a braided stream where rivulets in a valley repeatedly divide and reconnect. Under this model, multiple hominin lineages diverge and become isolated, but later come into renewed contact to form a single hybrid lineage. The analogy is not perfect because dividing rivulets within a braided stream never flow into a cul-de-sac, whereas many hominin populations of the past did become extinct. The term for this process is reticulate evolution, from the Latin word reticulum, meaning ‘little net’. As we shall see, there is strong evidence that it played a significant role in hominin evolution.


Three phases


What is becoming clear from the fossil evidence is that there were three main ‘phases’ in the evolution of the hominins after they diverged from chimpanzees10. The transition from an apelike to a humanlike condition followed a ‘mosaic’ pattern, with the many evolutionary changes occurring at different times and at different rates.


The hominins from the earliest phase, lasting from around 7.0 to 4.2 million years BP, were ‘dual-purpose’ apes with brains no larger than those of chimpanzees, and adaptations for both tree-climbing and two-legged walking. We are fortunate in that we have a remarkably complete 4.4-million-year-old hominin skeleton belonging to the species Ardipithecus ramidus. The skeleton, popularly known as ‘Ardi’, was discovered in Ethiopia in 1994 and has greatly increased our knowledge of this period of hominin evolution. Ardi lived in a woodland setting and retained tree-climbing adaptations, including an opposable big toe and thumb, whereas later hominins (including ourselves) retained only the opposable thumb. We also have remains of an earlier Ardipithecus species, Ardipithecus kadabba, which lived from 5.8 to 5.2 million years BP, and two even earlier species, Orrorin tugenensis and Sahelanthropus tchadensis, which may push the hominin fossil record right back to the split with chimpanzees.


The hominins from the second phase, which lasted from around 4.2 to 2.8 million years BP, are known as australopithecines. Their brains were again no larger than those of chimpanzees, and they probably still spent time in the trees, but they were now better adapted to walking upright. The opposable big toe gave way to the modern in-line big toe, the foot was arched, and there were other adaptations to the striding gait of Homo sapiens. The australopithecines were widely distributed in Africa, though lumpers and splitters argue over just how many species there were. It is generally accepted that the first humans evolved from australopithecines, though from which species and where remains disputed. The australopithecines are now known to have made and used stone tools that were not too dissimilar to those made by the first humans.


The third and final phase lasted from around 2.8 million to 250,000 years BP, and it was during this period that the first humans emerged. A ‘human’, in this context, means any hominin belonging to Genus Homo. Exactly how many human species have ever existed is a field in which the lumpers and splitters have had a field day, but most agree that the number is at least eight: Homo habilis, Homo erectus, Homo heidelbergensis, Homo neanderthalensis (Neanderthals), Denisovans (known principally from their DNA), Homo floresiensis (the diminutive ‘hobbit people’ from the island of Flores), the surprisingly recent Homo naledi, and Homo sapiens. Others include Homo georgicus, Homo antecessor, and Homo luzonensis. Non-modern humans are often referred to as ‘archaic humans’. The earliest humans were far smaller-brained than Homo sapiens, and it was not until around 600,000 years BP that brain size began to approach modern proportions. Humans are thought to have been the first hominins to leave Africa (though this is by no means certain), and by one million years BP, they were widely distributed throughout the Old World.


Our own species, Homo sapiens, is now believed to have emerged in Africa at the end of this third phase, before ‘going global’ and replacing the archaic human populations throughout the Old World. A rival point of view, now largely abandoned, is that the archaic humans were actually early forms of Homo sapiens, and that modern humans emerged gradually throughout the Old World from these regional populations. The two theories are known as the replacement (or Out of Africa) and multiregional continuity hypotheses, respectively. In fact, it now seems that Homo sapiens did interbreed with at least two other human species, so neither view should really be thought of as wholly right or wrong.


It is important to bear in mind that the three phases of hominin evolution did not each lead to ‘new, improved models’. Hominins living 4.0–5.0 million years BP were as well-adapted to their environment as any that came after them. It is easy to take the conceited, human-centric view that large-brained, two-legged humans must be an ‘improvement’ upon small-brained tree-climbing apes, but even if that were so, evolution does not ‘plan ahead’. When the first hominins emerged, nobody was thinking in terms of what features might be included in the second or third-generation models. Hominin species evolved in response to competition from other species and changing environmental conditions, which are the same processes that have always shaped living organisms.


Last Common Ancestor


Darwin proposed that humans were descended from African apes as far back as 187111, but there was no fossil evidence to support his view. The first Neanderthal fossils had been found a few years before the publication of Origin of Species12, but it was clear even then that they were far closer to humans than they were to apes, and Darwin mentions them only briefly in The Descent of Man.


Although evolution was widely accepted by the late nineteenth century, not everybody agreed with Darwin’s view that humans were most closely related to African apes. The only fossil ape known at the time was Dryopithecus, which had lived in Eurasia, not Africa. There was consensus that human ancestors must have lived in the tropics, where modern apes live, but some believed that humans were more closely related to Asian orangutans and gibbons than to African apes. Indeed, by the 1920s, the prevailing wisdom was that the great apes were all far more closely related to each other than any of them were to humans.


Palaeontologist Henry Fairfield Osborn, President of the American Museum of Natural History in New York, placed the split in the Oligocene (33.9–23.03 million years BP)13. Scottish anthropologist Sir Arthur Keith and American palaeontologist William King Gregory favoured a split at the start of the Miocene (20.03–5.33 million years BP)14,15. In 1919, British anatomist Frederick Wood Jones proposed the ‘tarsioid hypothesis’, which linked human origins to tarsiers16. The tarsiers are a group of small primates characterised by their long tarsal bones (hence the name) and extremely large eyes. They are only distantly related to apes and monkeys, and the ‘tarsioid hypothesis’, as it was known, would place the split with apes in the Eocene (55.8–33.9 million years BP).


The rationale behind the ‘early origins’ view was in part based on the racism that dominated anthropological thinking during the period that British archaeologist Robin Dennell17 has described as “the Age of Prejudice” from around 1870 to 1930. There was a widespread view that there is a link between biology and culture, and the biological limitations of ‘primitive’ people around the world prevented them from progressing to ‘civilisation’.  Human ‘races’ could be ranked into a hierarchy with higher and lower levels of physical development and cultural attainment18. Unsurprisingly, Europeans ranked at the top of this hierarchy and geographically distant peoples like Aboriginal Australians, Tasmanians, and Khoikhoi at the bottom, based upon their supposedly smaller brains, more apelike features, and intellectual inferiority19.


There were two schools of thought within this ‘race’ paradigm: monogenism and polygenism. The monogenist view was that the various races shared a common ancestor, while the polygenist view was that their origins were entirely separate. However, both models viewed each race as evolving separately into Homo sapiens, and some completed the transition before others. Hence, it was assumed that some races were more developed than others20. The differences between the various races, now regarded as trivial, were thought to be so significant as to imply a great time depth. Even the whole length of the Pleistocene was thought to be insufficient to account for the differences between Europeans and Africans21,22. In the 1920s, phylogenetic trees depicting human origins typically depicted a very long history of the modern human ‘races’13,23.


In various guises, the ‘early origins’ view was dominant until the 1960s. Although radiometric methods used to date Earth’s geologic past were less accurate than they are now, it was clear that even the Late Oligocene was too far back in time to allow the perceived similarities between humans and African apes to reflect a common evolutionary heritage. Scholars proposed instead that they were the result of parallel evolution. Although the two lineages had long been separated, they had both followed similar evolutionary paths and hence, certain features had appeared in both24.


By the 1920s, a fossil picture was beginning to emerge. Pithecanthropus erectus (‘erect ape-man’, later renamed Homo erectus) had been discovered by Dutch anthropologist Eugène Dubois on the island of Java in 1891. Although it was markedly smaller-brained than Homo sapiens, it clearly was human and had lived long after the time of the ‘missing link’. On the other hand, Australopithecus africanus (‘Southern ape of Africa’), discovered by Australian anthropologist Raymond Dart in the Union of South Africa in 1925, was more obviously a transitional form between apes and humans. It walked on two legs, like a human, but its brain was no larger than that of a chimpanzee25.


Unfortunately, this flew in the face of another widely held misconception about human origins: the ‘brains first’ view, which stated that the evolution of larger brains had preceded that of upright walking26. We now know that it was the other way around. Proponents of the ‘brains first’ view claimed evidence in the form of Eoanthropus dawsoni (‘Dawson’s Dawn Man), better known as Piltdown Man, a fragmentary humanlike cranium with an apelike lower jawbone that was supposedly recovered in 1912 from a gravel pit at Piltdown, Sussex27. As early as 1913, some were already beginning to suspect that these now-notorious bone fragments were a hoax28, but their conclusions were largely ignored.


Although early post-war researchers did eventually confirm that the australopithecines were bipeds29, the ‘ancient split’ view persisted. As late as the 1960s, the fossil ape Ramapithecus, discovered in the 1930s in the Siwalik Hills of India, was favoured as a likely human ancestor. Later subsumed into the genus Sivapithecus, Ramapithecus lived around 15 million years BP. It was claimed that Ramapithecus was one of the earliest hominins, and that it had lived soon after the split with the apes30. Around that time, however, the new science of molecular biology changed the picture dramatically.


It was discovered that in all living organisms, genetic material undergoes occasional random changes known as mutations, often through DNA copying errors during cell division. If a mutation occurs in reproductive cells, it will be passed on to the next generation. Over many generations, mutations will accumulate in genetic sequences and the proteins they produce. The mutations occur at a roughly constant rate, and the ‘genetic distance’ between two species (the differences between equivalent genetic sequences or their corresponding proteins) will be related to the time since these species last shared a common ancestor, or ‘divergence time’. This principle is known as the ‘molecular clock’.


To obtain actual divergence times in calendar years, it is necessary to calibrate the molecular clock by determining the rate at which genetic distances increase with time. The most common approach is to look at genetic distances for species where actual divergence times are known from the fossil record. In principle, it is then straightforward to calculate divergence times for other species. The main problem with this approach is that it relies on an accurate and correctly dated fossil record. An alternative is to compare genome sequences between children and their parents and obtain mutation rates per generation directly. The molecular clock is then calibrated from the generation times, or the average ages at reproduction of the lineages under consideration31.


Researchers initially worked with protein molecules, and results showed that Darwin was right after all. Humans and African apes are closely related to each other – it is the orangutans who are the outliers. Towards the end of the decade, using blood serum/antiserum reactions, geneticists Vincent Sarich and Allan Wilson32,33 obtained a time for the divergence of humans from African apes of just 5.0 million years BP, far more recently than had been previously thought.


Predictably, this challenge to paleontological orthodoxy was met with scepticism and downright disbelief, but subsequent work vindicated Sarich and Wilson’s findings. These findings raised the obvious question: which ape was our closest relative – was it the chimpanzee or the gorilla? An answer to the question had to await improved sequencing methods, which enabled the direct study of DNA itself, rather than DNA products such as proteins. These studies showed that we are slightly more closely related to chimpanzees than we are to gorillas34.


Estimates for when we diverged from chimpanzees varied, but most were in the region of five to seven million years BP. Figures were typically in the lower part of this range, little changed from Sarich and Wilson’s initial estimate35–38. However, more recently, estimates have been obtained from direct measurements of the mutation rate per generation, using revised figures for the generation times of gorillas, chimpanzees, and humans. Early results suggested that seven to eight million years BP might actually be a minimum figure39, but later work showed that the mutation rate in humans was less than that of great apes. The lower rate appears to be the result of a recent slowdown. When this is factored in, it suggests a human-chimpanzee split 6.6 million years BP, which is more consistent with the fossil record40. Estimates for gorillas indicate that they diverged from humans about 10 million years BP41.


These findings imply that humans and chimpanzees are descended from a species of African ape that lived millions of years ago – the Last Common Ancestor (LCA) or, in popular parlance, the Missing Link.


Relics


Lacking even tentative fossil evidence for the LCA, anthropologists have long assumed that it must have resembled a chimpanzee more closely than a human. The Late Miocene saw a period of climatic deterioration that brought about the replacement of continuous forest with a more open landscape (see Chapter 3). The reasoning is that as the forests shrank, our ancestors were forced out onto the savannahs, and the changes they underwent were adaptations to this new way of life. Meanwhile, the ancestors of the chimpanzees and gorillas remained in the forests. As they did not leave their ancestral habitat, they were under less pressure to adapt and remained largely unchanged. Thus, it is reasoned, that the LCA must have resembled a chimpanzee.


Accordingly, chimpanzees have been used as a proxy for the LCA to draw inferences about its lifestyle, diet, social dynamics, and mating strategies. Many theories about how humans came to walk on two legs rather than four have envisaged chimpanzee-like apes as an evolutionary starting point, but is this reasoning correct? 


It may be simplistic to assume that only hominins have undergone evolutionary change since the split with chimpanzees, as the African fossil record suggests that few, if any, mammalian lineages have remained unchanged since the Late Miocene42. Unfortunately, we are hampered by the lack of fossil evidence. To date, only one fossil chimpanzee has ever been found43. Genetic data indicates that ‘common’ chimpanzees and bonobos diverged from one another about 1.3 million years BP44, which is too recent to confirm that the LCA was chimplike.


On the other hand, chimpanzees do appear to have much in common with gorillas. It is often assumed that features they share evolved only once and were already present when gorillas diverged from the line leading to chimpanzees and humans. It follows that such features were also shared with the LCA and can thus be used to draw inferences about it and the early days of hominin evolution. The rationale behind this view is known as the parsimony principle, or Ockham’s razor, after the fourteenth-century philosopher William of Ockham to whom it is attributed. This states that any hypothesis should make as few assumptions as possible. When assumptions do need to be made, the simplest or most plausible should be chosen. For example, if we assume that the construction of Stonehenge and the Pyramids was within the capability of Neolithic and Bronze Age people, we can reject explanations involving lost civilisations or ancient alien astronauts. Similarly, in evolutionary biology, explanations that involve a specific feature evolving only once are usually favoured.


However, Ockham’s razor is not infallible. If an explanation is ‘more parsimonious’, it does not necessarily mean that it is correct. There are limits to how far we can take the assumption that shared similarities imply shared ancestry42. One feature shared between chimpanzees and gorillas is that they ‘knuckle-walk’ when on the ground. Knuckle-walking is a form of quadrupedal locomotion in which the forelimbs hold the fingers in a partially flexed posture that allows body weight to press down on the ground through the knuckles, with the back of the middle phalanges bearing the weight45. At one time, it was widely believed that knuckle-walking evolved only once (at some time prior to when gorillas diverged from chimpanzees and humans). It was argued that humans must have evolved from a knuckle-walking ancestor45,46, but later work suggested that knuckle-walking evolved separately in chimpanzees and gorillas47,48. Accordingly, we cannot assume that the LCA was a knuckle-walker, and theories based upon this assumption are therefore suspect.


It could be that hominin bipedalism and the knuckle-walking of chimpanzees and gorillas were three distinct adaptations to the deteriorating climatic conditions of the Late Miocene. Indeed, chimpanzees and gorillas may have undergone as pronounced a series of evolutionary changes since that time as humans. Rather than a true reflection of a once-mighty primate family, they may be relics, owing their survival to a suite of specialist adaptations. For all our genetic similarities to chimpanzees, it is unlikely that the LCA resembled a chimpanzee49.


Summary and conclusions


Present-day humans are closely related to African apes, and physically and behaviourally, we are similar to them in many ways. What distinguishes us from them is our ability to use symbols to organise thoughts and behaviour. Humans belong to a grouping known as the hominins, which includes humans and all primates more closely related to humans than to living apes. Hominin evolution passed through three ‘phases’ beginning with ‘dual-purpose’ apes adapted to both arboreal and terrestrial locomotion. These apes were followed by apes more specialised for life on the ground, and finally by the first humans. The latter were larger-brained than earlier hominins but still smaller-brained than present-day humans.


Molecular biologists have shown that humans diverged from apes 5.0 million years BP, far more recently than once believed. Our closest living relatives are chimpanzees, and our last common ancestor with them (LCA) is popularly known as the Missing Link. It was once thought that because the LCA had occupied similar habitats to chimpanzees, it more closely resembled them than it did humans. However, this is now thought to be unlikely.


In the next chapter, we set the hominins in the context of their primate relatives, evolutionary origins, and the environmental conditions in which they arose. We consider how the LCA lived at a time when the future of the African apes hung in the balance.
 




 

03: The rise and fall of the Planet of the Apes

 
What is the primate ‘killer app’?


The terms ‘primate’ and ‘Homo sapiens’ were both coined by the Swedish naturalist Carl Linnaeus in 1758. ‘Primate’ means ‘of first rank’, reflecting Linnaeus’s view that this group ranked first in God’s grand scheme of things. Linnaeus did not believe in evolution (to recall, few people did in the mid-eighteenth century) and – never the most modest of men – claimed that “God creates, Linnaeus arranges”. Nevertheless, he was criticised for daring to suggest any connection between humans and mere animals.


The primates are a diverse and successful group of mammals comprising over 370 species1, including Homo sapiens. Traditionally, they are broken into two groups: the anthropoids (apes, monkeys, and humans) and the less human-looking prosimians (tarsiers, lemurs, lorises, and several smaller groups), although the tarsiers are actually more closely related to the anthropoids than they are to other prosimians2. Primates are typically arboreal (tree-dwelling) and live in the tropics and subtropics of Africa, Asia, and South America. They primarily depend on sight rather than smell and possess stereoscopic (3d) vision. Unlike most mammals, they often have good colour vision. Curiously, primates lack an obvious defining physical feature, unlike many other mammals such as bats, whales, or elephants3. They do not have an obvious ‘killer app’ like the bat’s echolocation, the elephant’s trunk, or the ruminant’s digestive system. What they do have is larger brains than other similarly sized mammals. Why should this be so?


One possibility is that primates need large brains
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