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Preface

I am a white Anglo-Saxon male – the son of a London taxi-driver. On a damp Monday afternoon in July 1955 I boarded an 8,000-ton freighter in the Royal Albert docks and set sail for Africa. We were out of sight of land by the time I went on deck the next morning, the sky still overcast and the ship pitching and rolling with the heave of the Atlantic ocean as we entered the Bay of Biscay. That day was my eighteenth birthday and it marked the first time I had left England. Indeed, it was the first time I had travelled more than a hundred miles or so in any direction, and the first time I had been so completely separated from family and familiar surroundings.

I lived in Cape Town for eight years, and was often in the company of a family on the fringes of the Afrikaner establishment. From time to time I was obliged to hear their defiant rejections of world opinion concerning apartheid. Only the Afrikaners knew how to treat Africa’s nieblankes (non-whites), they would say. One, a wine-grower, boasted that he would never hesitate to use his sjambok (a rhino-hide whip) on farm workers old enough to be his father, or mine.

Later, I was based in Nairobi for ten years where, as the colonial period drew to a close and black Africa assumed the responsibilities of independence, the experiences of life in white-ruled South Africa were tempered by experiences of a broader kind. As a photojournalist covering all sub-Saharan Africa I travelled widely. I was under fire with Nigerian troops advancing to quell the Biafran secession; I saw Tom Mboya and Kwame Nkrumah buried; I shook hands with Idi Amin the day after Milton Obote was deposed. I met Julius Nyerere, Jomo Kenyatta, Helen Suzman, Alan Paton, Steve Biko, Gatsha Buthelezei, and Ian Smith. I went to church with General Mobutu and his family; I attended Haile Selassie’s eightieth-birthday celebrations; I saw refugees starving; I travelled down the Nile, up the Congo, through the Okavango delta and across the Kalahari. I watched Mary Leakey uncover the fossil footprints of human antecedents who lived more than 3.6 million years ago.


Africa has been a formative element of my life and career. This means that however much I may have tried to adopt an objective point of view, this book inevitably bears the mark of subjective influences. Not the least of these is a conviction that, throughout recorded history, Africa has been woefully misunderstood and misused by the rest of the world. Humanity simply does not recognize its debts and obligations to Africa. In western imagery, Africa is the ‘dark continent’. A synonym perhaps, but also the potent symbol of a persistent inclination to set Africa and its inhabitants apart from the rest of humanity. The double meaning of the phrase is clear. The ‘dark continent’ does not refer only to the depths of Africa’s equatorial forest, to the density of its tropical shadows, to the blackness of African skin, or even to a widespread lack of knowledge concerning the continent. Above all, the phrase tacitly labels Africa as the place where a very particular form of darkness is found – the darkness of humanity. In this context, Africa is where people do terrible things, not because the aptitude for such behaviour is a characteristic of all humanity, but because Africa is believed to be inherently more barbaric and less civilized than the rest of the world.

That people have behaved barbarically in Africa is undeniable but, as events in other parts of the world have demonstrated time and again, this is not an exclusively African tendency. Indeed, civilization – as an expression of cultured behaviour – is a very transitory feature of the human story. Civilization is not a predetermined consequence of human progress, as the Victorians believed, with white Anglo-Saxons leading the way, the rest of the world following in their wake, and the Africans straggling several centuries behind. On the contrary, civilization is more like a protective skin of enlightened self-interest that all societies develop as they learn to regulate their interactions with the environment, and with other people, to the long-term benefit of all parties.

Once established for a few generations, civilization might seem durable enough to last for ever. But the skin of enlightened self-interest is very delicate, easily eroded, and the human capacity for unspeakable barbarity lies just beneath its surface. Africa’s horrors are chilling examples of what people are capable of doing to one another when short-term exploitation has taken over from long-term regulation, when the notion of accountability has been swept aside and the promise of the future is hidden by the trials of surviving in the present.

Africa’s tragedies diminish everyone, for humanity evolved in Africa, and we hold everything in common – not least our destiny, now that the limits of global exploitation are understood.

As a ‘biography’ of the continent, this book presents Africa as a dynamic and exceptionally fecund entity, where the evolution of humanity is merely one of many developmental trajectories that are uniquely evident there. The narrative follows the development of the continent from its earliest manifestation to the present; it identifies the physical processes which have determined the course of the developmental progressions and, where relevant, defines the ecological context in which they occurred. Human evolution is an important case in point, because critical stages of human evolution were adaptive responses to the ecological imperatives of the African environment.

Quite apart from its inherent logic, pursuing processes (rather than the historical sequence of events, for instance) frees the narrative from the tyranny of time and place. The book does not deal with Africa region by region, period by period. Instead, it covers in detail the instances in which the process under discussion is most clearly demonstrated, leaving as implicit the fact that similar courses of development undoubtedly occurred elsewhere and perhaps at other times.

Though it is true that subjective passion was the motivating force of the book and personal experience often its narrative vehicle, it was the help and work of others that fuelled the endeavour. I could have made little or no progress without the scores of individuals and organizations I called upon personally, and the hundreds of published papers and books to which the academic libraries gave me access. Passages from Francisco Álvares’s The Prester John of the Indies (1540), translated by C.F. Beckingham and G.W.B. Huntingford (1961), and from Gomes Eannes de Azurara’s The Chronicle of the Discovery and Conquest of Guinea (1441–8), translated and edited by C.R. Beazley and E. Prestage (1896, 1899), are quoted with the kind permission of the Hakluyt Society.

Published material determined the direction of my own research, but it was generous and helpful people in Europe, the United States and – most of all – in Africa itself who enabled me to gather the material that transformed an idea into a book. Some of these individuals are mentioned by name in the text; others are identified by superscript numbers referring to the chapter notes at the end of the book, and the bibliography provides an alphabetical list of all source material. These acknowledgements fulfil a formal purpose, but they give no hint of the gratitude with which I remember the numerous instances of informal help and hospitality I have enjoyed. It is customary for authors to list the names of those to whom they are indebted, but in this instance the list would be very long indeed, so instead I want to offer a collective thank you to everyone, trusting that brevity might actually intensify the sentiments of gratitude and goodwill that I wish to convey.

J.R.








Prologue

The ancestors of all humanity evolved in Africa. The earliest evidence of their existence has been found in East Africa, at locations scattered north and south of the Equator; the evidence consists of fossil bones, stone tools and, most poignant of all, a trail of footprints preserved in the petrified surface of a mud pan. Three individuals – two adults and one juvenile – walked across the pan more than 3 million years ago, moving without evident haste away from the volcano which was puffing clouds of fine ash over the landscape behind them. Their footsteps took them towards the woods and grasslands which are now known as the Serengeti plains.

The human ancestors made their living from and among the animals with whom they shared the landscape. They were diminutive figures – neither large nor numerous – who existed nowhere else on Earth for over 4 million years. The modern human species, Homo sapiens, with large brain and a talent for innovation, evolved from the ancestral stock towards the end of that period.

About 100,000 years ago, groups of modern humans left Africa for the first time and progressively colonized the rest of the world. Innovative talent carried them into every exploitable niche. They moved across the Sinai peninsula and were living in the eastern Mediterranean region by 90,000 years ago. They had reached Asia and Australia by 40,000 years ago, and Europe by 30,000 years ago. They had crossed the Bering Straits by 15,000 years ago and had reached the southernmost tip of South America by 12,000 years ago. The last remaining large habitable land mass, New Zealand, was colonized 700 years ago.

By the early 1970s people had been to the moon. Such achievements, and all by virtue of talents which had evolved in Africa.

Africa is only the second largest continent, but it contains 22 per cent of the Earth’s land surface. The Sahara desert alone is as large as the continental United States. In fact, the United States, China, India, and New Zealand could all fit within the African coastline, together with Europe from the Atlantic to Moscow and much of South America.1* But Africa is much less densely populated, with less than one-quarter of the population of the other regions. Indeed, there are more people living in India (with one-tenth the land area) than in all of Africa (see map 1, page 679).

Distances within the continent are vast – 7,000 kilometres from the Cape of Good Hope in the south to Cairo in the north, and approximately the same distance again from Dakar in the west to the tip of the Horn of Africa in the east. The Nile is the world’s longest river – 6,695 kilometres from source to estuary; both the Zaire and the Niger rivers are more than 4,000 kilometres long and the Zaire alone drains a basin covering 3.7 million square kilometres, which is larger than all of India (3.2. million square kilometres); on the world scale, only the Amazon basin is larger – 7.05 million square kilometres.

Size is one thing, but the position a continent occupies on the globe is also vitally important in terms of the ecological potential it offers a human population. Antarctica, for instance, measures 16 million square kilometres and offers nothing. Africa, on the other hand, straddles the Equator and offers a great deal. It is the oldest and most stable land mass on Earth, and the evolutionary cradle of countless plant and animal species – including humans. And yet, although humanity evolved in Africa and is self-evidently an expression of the continent’s exceptional fecundity, the species appears to have been unable to exploit its full potential within the boundaries of the continent – in terms of either numbers or achievements.

If modern civilization and technological culture are judged to be the epitome of human achievement, then it is unlikely that the material way of life to which most of humanity currently aspires would have developed if those small bands of modern humans had not left Africa 100,000 years ago. All the accepted markers of civilization occurred first in non-African locales – metallurgy, agriculture, written language, the founding of cities.

This is not to make a qualitative judgement. Who knows, but for the influence of the out-of-Africa population, a superior alternative to modern civilization and its technological culture might have evolved in Africa. Indeed, the civilized art of living peaceably in small societies without forming states that was evident in Africa prior to the arrival of external influences is a distinctively African contribution to human history.2 And in any event, civilization, culture and technology are very recent – if not ephemeral – expressions of the human condition. Biology is far more relevant. But here too there are differences that must be explained, particularly in terms of human-population growth potential.

The imperial rulers of China conducted a census in AD 2 and found that at least 57.6 million people lived in China at the time. Written records similarly indicate that the population of the Roman Empire in AD 14 was 54 million.3 The population of India during the same period cannot have been less than that of the Roman Empire, and probably at least the same number of people inhabited the Americas and Australasia.

Thus, the modern humans who emigrated from Africa around 100,000 years ago, though possibly numbering no more than one hundred when they left (see Chapter 10 below), had multiplied into a global population of more than 200 million people by the beginning of the modern era.

Such an impressive growth of numbers is quite within the range of human reproductive capacity (see Chapter 14) and it begs the question: if this was the extent to which the out-of-Africa human population had expanded, how fared the population which had remained within the continent?

It has been estimated that about 1 million people inhabited Africa when the emigrants left the continent 100,000 years ago (see Chapter 10). By AD 200 numbers are said to have risen to 20 million – of whom more than half lived in North Africa and the Nile valley (and thus would have been part of the Roman Empire population in AD 14), leaving a sub-Saharan population of under 10 million.4 By AD 1500 the population of the continent is estimated to have been 47 million and in a state of ‘stable biological equilibrium’, with population size fulfilling the potential of the environments that people occupied.5 Meanwhile, the out-of-Africa population had risen to just over 300 million.

A massive disparity is evident. While the out-of-Africa population grew from just hundreds to 200 million in 100,000 years, and rose to just over 300 million by AD 1500, the African population increased from 1 million to no more than 20 million in 100,000 years, and rose to only 47 million by AD 1500. And yet both groups were descended from the same evolutionary stock. Both groups inherited the talents and physiological attributes that evolution had bestowed during the preceding 4 million years in Africa.

Why did the migrant population grow so much faster? Or, to approach the disparity from another direction, what prevented the African population from achieving similar levels of growth? Since the ancestral genetic stock was identical, the divergent history of the two groups implies that Africa itself was in some way responsible. In this case a biography of the continent, tracing the processes of development – geological, biological, ecological and anthropological – from the beginning to the present day could throw some light on the issue, illuminating the history of human interaction with Africa in times past and perhaps offering some explanation for the state of the continent at the end of the twentieth century.
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Part One



THE FOUNDING FACTORS









Chapter 1

Building a Continent

The processes which created the configuration of the continents and the prevailing terrestrial landscape are exceptionally well demonstrated in Africa, where the particularities of ancient geology have endowed the continent with immense deposits of mineral wealth.

Where Africa meets the ocean at its southernmost point, the sea has a tumbling, disorganized aspect, altogether lacking the orderly progression of swells that would seem proper where a large expanse of the south Atlantic first strikes land. There is nothing but ocean – and icebergs – between Cape Agulhas and the Queen Maud Land coast of Antarctica, which lies 35 degrees of latitude further south.

But the continental shelf of Africa actually extends 400 kilometres beyond the coast. The inshore waters are shallow – hence the turbulence whipped up by onshore currents and prevailing winds. The shelf has risen as tectonic forces have driven the Antarctic Plate southward, away from the African Plate. It is as though the toe of Africa has curled up, like an old boot. And immediately inland the high humps of the Cape Fold Belt mountains might be the creases that form across the toe of a curling boot. The Cape Fold Belt mountains were formed 300 million years ago. Together with the Atlas mountains on the northern extremity of Africa they constitute the last major mountain-building events which the continent experienced. Africa is the Earth’s oldest and most enduring land mass. Ninety-seven per cent of the continent has been in place and stable for more than 300 million years, most of it for more than 550 million years and some for as much as 3,600 million years. It is a story of accretion that records a large and significant fraction of the history of the Earth. Incontestable forces assembled a continent as millions of years flitted by. This is a timescale on which the average human lifespan is close to irrelevant. Consider: 5 million years spans all of human evolution; 670 million years encompasses the evolutionary history of all animal life; 3,600 million years goes back to the beginnings of life itself.

Africa has seen it all, and preserves the evidence. The mountain-building episodes and deep geological dislocations which distinguish the landscape of other continents are less evident in Africa. Rock formed more than 1,000 million years ago still lies in the horizontal plane – undistorted; many ancient sediments are hardly touched by metamorphic processes. No other part of the world reveals so much of the Earth’s structure and history so clearly, from the beginning to the present.

Several large stable masses of rock, known as cratons, were already set within the modern continental outline of Africa 3,600 million years ago. Stability is of course a relative term. At that time the Earth was still undergoing the geological activity that accompanied its cooling from an incandescent primal mass. The surface heaved, erupted, coalesced and gradually hardened. The cratons remained inviolate, floating like corks amid the turbulence, never destroyed by it, but becoming the nuclei around which the cooling rocks solidified. By 1,100 million years ago this process of consolidation had created three massive cratons which together occupied more than half the area of the modern continent.

The West African craton stretched from the coastlines of Sierra Leone, Liberia, Ivory Coast and Ghana north to Mauritania. The Congo craton filled most of Central Africa, and the Kaapvaal craton formed the greater part of what is now southern Africa.1 Consolidation continued, and the continent was effectively a single stable mass by about 550 million years ago, while the rest of the terrestrial globe was still in a state of flux.

Apart from the tectonic twitches which created the Atlas and the Cape Fold Belt mountains at the northern and southern extremities of the continent (affecting only 3 per cent of its area), the basic geological structure of Africa has been stable ever since: uplifted, eroded, sunk under sediments many kilometres thick, covered with massive lava flows, but fundamentally stable through it all and preserving the evidence of the African genesis to this day.


Some of the rarest evidence is preserved in the Kaapvaal craton, in southern Africa. In particular, the Barberton Mountain Land at the eastern edge of the craton is acknowledged to be the repository of ‘the earliest clearly decipherable geological events on the Earth’s surface’ and hence is a unique source of evidence as to the nature and evolutionary development of the primitive atmosphere, hydrosphere, lithosphere, and biosphere of the Earth.2

By 3,000 million years ago, the Kaapvaal craton was over 600,000 square kilometres in extent – almost as large as the state of Texas today and a good deal larger than any other then-emergent cratonic masses that geologists have identified around the world. It was big enough to qualify as a microcontinent in its own right.3

Geologists speak of a dramatic change in the Earth’s manner of construction having occurred around this time. A revolution, a change in building style, the onset of plate tectonics4 – it was all these. The change was revolutionary, though hardly abrupt and not simultaneous in all parts of the world. It began with the consolidation of the Kaapvaal craton 3,000 million years ago, progressed through Africa and Australia and ended in what is now North America some 400 million years later.

Essentially, a threshold in the Earth’s cooling history had been crossed. Previously, the heat rising through the mantle had kept the surface of the globe in a state of flux. Now, as the Earth cooled, oceanic and cratonic crust became separate entities – distinguished principally by their weight. Volcanic eruptions continued to burst through fractures in the cratons, setting in their mass great bodies of material from the mantle. Erosion moved huge quantities of cratonic material down to the oceanic basins to be recycled on the mantle’s convection currents, but the cratons were no longer part of that cycle.

The basins were settling, the cratons consolidating and the Earth was a decidedly inhospitable place: barren, fissured, pockmarked with meteorite craters and belching volcanoes; and searingly hot. Noxious gases and huge amounts of water vapour (released from hydrate compounds in the rocks), hung in clouds above the surface. The clouds condensed and rain fell, acid rain, laced with hydrogen sulphides and chlorides. Not so much rain, perhaps, as a weak solution of hydrochloric acid drenching the bare rock surfaces. Erosion was as much a chemical as an abrasive process, and rapid. No plants or soils impeded its action. The acid rain dissolved the rock on which it fell; salts were formed and swept away in solution; minerals were released from their parent rocks and sank to the beds of watercourses, concentrating there in the interstices of an evolving landscape.

An arc of mountains stood along the northern and eastern rim of the Kaapvaal craton at that time, and a lake the size of Ireland lay at its centre. Rivers flowed from the mountains to the lake, rapidly at their headwaters, then sluggishly, cutting channels like tangled braids across the flat bare alluvial lake shore. Flowing water sifts and deposits the material it carries according to weight and density as well as size. Heavy minerals collected in stream beds along with large pebbles. Lighter sands and gravels were deposited in the lake shallows; muds and silts accumulated in deeper water; chemical precipitates fell to the lake bottom far offshore.

At times the lake basin was open to the sea and subject to ocean currents and tides; at other times it dried out completely. Volcanoes and geological uplift compensated for the material eroded from the mountains, the lake basin sank beneath the weight of accumulating sediments. Ultimately, the sediments were nearly 6,000 metres thick – over 1,000 metres deeper than Mount McKinley is high. It seems a lot, but if the deposits had accumulated at an average rate of only one millimetre every ten years, the entire process would have taken just 60 million years.

The sediments that ultimately became the Barberton Mountain Land were deposited in a deep-water basin on the eastern extremity of the Kaapvaal craton, and over the next billion years a series of similarly large basins developed on the craton, successively, one after the other. It was as though cycles of volcanic activity, uplift and erosion, sedimentation, consolidation and quiescence had ‘migrated’ across the craton from the south-east to the north-west, progressively inundating more and more of the surface. As the basins settled, each in turn was subjected to a massive bout of volcanic activity.5

Rocks which solidified from one of the earliest cycles of eruption (3,000 million years ago), tinged green by the chlorites they contained and known therefore as greenstones, were the original repository of economically important metals – gold in particular. Diamonds are another product of the ancient rocks. And neither gold nor diamonds could be formed in any other geological environment. The simple fact of the matter is that the geochemical processes by which these elements are created only occur in the conditions which prevail in the mantle under the cratons.


Diamonds form at temperatures of 1,000–1,150 degrees centigrade at pressures exerted by about 150 kilometres of overlying rock.6 Gold requires the extraordinary hydrothermal capacities of superheated water under immense pressure,7 in which state the commonplace liquid dissolves substances normally considered insoluble, transports them – without mixing – through bodies of other viscous matter and deposits them as concentrated veins of ore in the fissures of solidifying rocks. Greenstone belts and diamond pipes have been located around the world, but their presence is particularly evident in association with the cratons of Africa. The simple fact is that oldest rocks bequeath the greatest wealth, and Africa is especially well endowed.

Two thousand eight hundred million years ago the Kaapvaal gold was entrapped in the greenstone strata of mountains ranged in an arc around the northern shores of a lake which extended at least 600 kilometres west of present-day Johannesburg and averaged 250 kilometres across. This was the Witwatersrand basin. Its waters covered an area twice the size of Lake Superior, the world’s largest freshwater lake today. Over the next 500 million years, the basin filled with sediments eroded from the northern mountains including, of course, the gold from the greenstone strata. The sediments ultimately accumulated to a depth of seven kilometres.8 Heat and pressure transformed them to metamorphic rocks, and the centre of the basin gradually sank beneath their weight. As the centre subsided, the edges rose, to form a saucer, around the rim of which erosion has exposed the rock strata from which has come more than half the world’s total gold production.

The Witwatersrand gold might be considered wealth enough, but geology had contrived to deposit even greater riches within the boundaries of what would become the Republic of South Africa. Just over the northern rim of the Witwatersrand basin a huge single mass of rock lies beneath the present land surface. It is a geological feature unmatched anywhere on Earth, and the repository of unparalleled mineral wealth: the Bushveld Igneous Complex.

Two thousand million years ago volcanic spasms squeezed magma up through the crust and forced it along planes of weakness in the sedimentary layers of the basin. The magma settled and solidified, creating an island of solid rock 400 kilometres long and up to 10 kilometres thick, all of one piece, set deep in the sedimentary strata of a basin on the Kaapvaal craton.

The Bushveld Igneous Complex has a surface area of 66,000 square kilometres. It is the size of Sri Lanka (surface area 65,610 square kilometres), but this is no well-formed teardrop: the Bushveld Igneous Complex is more of a ragged four-leaf clover, oriented so that the stalk (if it had one) would point to where Pretoria is situated today. And while Sri Lanka is a mixed bag of geological components assembled over a relatively recent period of time, the Bushveld Igneous Complex is a single homogeneous unit – the same rocks throughout its mass, derived from an identical root source around two billion years ago. It is this homogeneity and great age which gives the Bushveld Igneous Complex its distinctive and most valuable characteristics.

This extraordinary subterranean island is one of just nineteen such features known from around the world, of which nine are in Africa, five in North America, three in Scotland and one each in Greenland and Antarctica.9 With its surface area of 66,000 square kilometres, the Bushveld Igneous Complex is twice as large as all the rest put together and eight times larger than the next largest, the Dufek Intrusion in Antarctica.

In geological terms, the Bushveld Igneous Complex is a layered igneous intrusion: igneous because it is composed of magma that erupted from the mantle in molten form; intrusion because the magma was forced between pre-existing subterranean rock formations (if it had erupted at the surface it would have been an extrusion); and layered because as the magma cooled, physical and chemical differentiation occurred. Out of the molten homogeneous mass came a variety of minerals which settled into distinct layers. As a result, the Bushveld Igneous Complex resembles a giant layer cake, with layering as sharp and perfectly ordered as the strata of a sedimentary rock formation. In fact, the term ‘pseudostratification’ is often applied.

Igneous rocks are an important source of many valuable minerals, and the layering of the Bushveld Igneous Complex gives serendipitous access to huge quantities of some of the most valuable. It is truly one of the world’s great treasure houses. Annual production of platinoid metals and gold, chrome, copper, nickel, tin, iron ore, fluorspar, and vanadium contributed over US$5 billion to the South African economy in 1995 – less than 5 per cent of the country’s gross national product, but more than the combined GNP of Malawi and Tanzania, whose total population is greater than that of South Africa.10 Furthermore, the reserves of the BIC exceed 3 billion tonnes11 – enough to support 1,000 years of mining at current production rates.12

In terms of the amount of labour (mainly black labour) which has toiled to extract the wealth locked in the treasure house of the Bushveld Igneous Complex, and the contribution which that wealth (mainly white wealth) has made to the support of a political system, the mark this inert subterranean mass has made on the social landscape of South Africa is as broad and deep as its impact on the physical landscape.

Social and physical landscapes are often linked, dynamically, though the shape of a landscape may appear to be no more than the setting in which people and society act out the dramas of their existence.

The huge forces powering the emplacement of the Bushveld Igneous Complex subjected the surrounding landscape to tremendous strain. As the volume of the magma intrusion increased, the overlying beds of quartzite were thrust upward into a dome-like form; and then, when the weight of the intrusion passed a critical point, the under lying beds began to subside, and the dome collapsed. Equilibrium at the centre was re-established; now the strain was exerted at the periphery. Along the southern edge of the intrusion in particular the beds bent downwards under the pressure, then snapped like slabs of brittle toffee. With the release of strain the fractured edges sprang upward, creating steep jagged cliffs on the southern face, and an incline to the north that struck the horizontal landscape at a moderate angle and continued beneath the surface on a line that takes the mind’s eye directly to the mass of the Bushveld Igneous Complex.

The uplifted jagged edges of the quartzite beds which fractured 2,000 million years ago are now the rounded humps and ridges of the Magaliesberg mountain range, stretching more than 300 kilometres from east to west around the southern edge of the Bushveld Igneous Complex. The city centre of Pretoria is set in a valley, and the suburbs extend well beyond. Commuter traffic rushes over and along the ridges of the Magaliesberg, through cuttings and around hairpin bends where among the roadside rubble there are slabs of rock on whose surfaces the ripples of an ancient sandy lake shore are preserved.

Where there was a lake two billion years ago, the emplacement of the Bushveld Igneous Complex has created a mountain range, with ecological consequences that have had a significant influence on the distribution of plants and animals in the region. The northern slopes of the Magaliesberg receive more direct sunshine and less rainfall than the steeper southern side; they are hotter and drier; the vegetation is sparse and more drought-resistant. The southern sides of the ridges are distinctly cooler and better watered; their vegetation is more lush.

This ecological differentiation has social implications too – people prefer to live on the cooler southern side of the Magaliesberg. The higher the better – if it is affordable. The state president, foreign diplomats and wealthy citizens occupy expansive shady residences scattered along the ridge, while to the north at least 350,000 of South Africa’s less economically advantaged citizens are packed into a sprawl of hot and dusty townships and squatter camps.

The ridges of the Magaliesberg impose a predominantly east–west orientation on travel in the region. A fine fast road runs due west of Pretoria towards Hartebeespoort, where a sizeable block of the Magaliesberg has been dislodged by geological faulting, creating a ravine which gives access to the north side of the range. Early white settlers knew the place as a gap (poort) in the mountains where hartebeest congregated. Since the ravine was dammed, Hartebeespoort has been important primarily as a water-catchment reservoir for the cities of the Witwatersrand (the name, meaning ‘ridge of white waters’, has long been a misnomer).

The Hartebeespoort dam fills the landscape south of the Magaliesberg with a considerable expanse of cool water. There are sailboats and fishermen, flourishing woodland at the waterside, holiday homes and ribbons of lawn kept green under a haze of sprinklers. The water backs up to the rim of the dam in the ravine, and the dam wall marks the ecological boundary created by the Magaliesberg: water to the south; and to the north a landscape almost as flat as a lake surface, but hot and vast and dry. They call it the Springbok Flats – the springbok is adapted to the dry conditions; hartebeest could not survive there. Farmers irrigate the sandy soils, and beneath lies the Bushveld Igneous Complex.

Hidden, but not completely. Near Rustenburg, tall pencil-thin chimneys and shaft-head gear point to the underground treasure house. They tap into the Merensky Reef – a vast and distinct unit of the Bushveld Igneous Complex with half of it still untouched by mining activity. The reef is as thick on average as a six-storey building is high, and holds within that space the world’s greatest reserves of platinum-group metals, with platinum itself comprising 59 per cent of the platinum-group output, palladium 25 per cent, and the rare metals ruthenium, rhodium, iridium and osmium making up the rest in decreasing order. As well as the platinum metals, gold is also present. So too are nickel, copper and cobalt. And as if these riches were not enough, the Merensky Reef lies on top of an equally extensive layer of chrome ore.


The chrome lies in dense seams which curve with the elliptical base of the Bushveld Igneous Complex and break surface almost exactly where the lower slopes of the Magaliesberg merge into the horizontal surface of the Springbok Flats. The seams run underground at an angle of about fifteen degrees along a front that extends for over 300 kilometres. Just one of several mining companies exploiting the seam has a total of 137 kilometres ‘on strike’. Day and night, a continuous stream of ore flows along conveyor belts from the mine into a noisy maze of sheds and steel girder towers to reappear as a grey sand-like concentrate, pouring from hoppers into a line of forty-tonne trucks. Surplus production is stockpiled at the perimeter fence, like dunes. Catching the light, the grains of metal on the surface sparkle like flecks of silver scattered over heaps of grey clay. They sparkle so vibrantly that they appear to be moving.

It is the addition of chromium to the iron-smelting process that produces stainless steel, the demand for which increased rapidly during the 1960s and 1970s, when the apartheid regime ruled South Africa. Of the world’s chrome-ore production, South Africa accounted for 40.5 per cent – 5.086 million tonnes – in 1995, virtually all of which came from the Bushveld Igneous Complex (South African chrome reserves beyond the BIC are negligible).13

Mineral wealth was the foundation of economies throughout Africa. At independence, the development plans of many African states were dependent upon the output of their mines, foremost among them: Gabon, Ghana, Mali, Sierra Leone, Zaire, Zambia, and Zimbabwe. Latterly, the discovery of diamond pipes in the Kalahari gave Botswana the fastest-growing economy in the world during the twenty years to 1994.14

Minerals financed South Africa’s repressive political system – chrome, platinum, diamonds and, above all, gold. More than half of all the gold mined during all of history has come from the Kaapvaal craton alone – over 40,000 metric tonnes. The first of the gold strikes which was to influence the course of history in southern Africa was made in the Barberton Mountain Land on the eastern edge of the craton in 1883. A gold rush ensued, which ultimately ebbed west to exploit the more extensive reefs of the Witwatersrand that were discovered three years later. Gold is still mined in the Barberton Mountain Land, but the region is more relevant to a biography of Africa as the repository of evidence concerning the beginnings of life on Earth: the remains of the earliest-known living organisms are preserved in its most ancient rocks.

The Barberton Mountain Land is built of layers of sediment that were eroded from a pre-existing landscape and deposited in a marine basin, where they eventually accumulated to a thickness of more than five kilometres. In their original state, around 3.6 billion years ago, they probably covered nearly 20,000 square kilometres – an area the size of Wales, or of Massachusetts.15 Then, around three billion years ago,16 a series of massive plutons – huge plugs of hard-wearing granite – rose on all sides of the structure and squeezed the basin like hands tightening around a pile of pancakes. Eventually the basin was squashed into about one-third of the area it had originally occupied, and massive high mountains were created as the rock layers were folded and forced upward. Since then erosion has stripped them down. In some places the ancient oceanic deposits have gone completely.

In other places the older deposits remain; the oldest of all are found in a 3.6-billion-year-old geological formation known as the Fig Tree Group, whose most distinctive component is a heavy dense black chert. Chert is a kind of flint, formed from the silica-rich ooze that collected on the floor of the ancient basin. In the Fig Tree Group the chert occurs in very regular bands, indicating that it was formed in a very stable environment, with little or no current to disturb or break up the ingredients of the ooze. Some of the earliest-known forms of life evolved in the waters above; as they died, the remains of these microscopic organisms sank to the bottom and were fossilized as the ooze was transformed to chert. They are preserved there still – the earliest-known evidence of life on Earth, 3.6 billion years old, in Africa.








Chapter 2

Transitions

Some of the earliest-known forms of life have been found in Africa, and its ancient rocks are the repository of evidence from all stages in the evolution of life forms. Africa was the ‘keystone’ from which tectonic forces drove the other continents on their global wanderings. Dinosaurs and the earliest-known mammals were present on the continent 200 million years ago.

The fossils preserved in the 3.6-billion-year-old cherts of the Fig Tree formation are the relics of single-cell bacteria. They comprise the earliest-known evidence of life on Earth, marking the transition from a sterile to an ultimately fertile world. The exact process by which life came into being remains a mystery (most probably it was the product of chemical evolution),1 but it is certain that for millions of years life was fuelled solely by the chemicals that the organisms absorbed through their cell walls.

Other feeding arrangements came into use around 3.3 billion years ago with the evolution of organisms able to manufacture food internally – the photosynthesizers, such as blue-green algae. Photosynthesizers use the energy of the sun to convert water and carbon dioxide into the simple sugars they require. And in the process they give off oxygen.

Until the arrival of the photosynthesizers the Earth’s atmosphere had been devoid of oxygen (indeed, none of the earliest life forms could survive in oxygenated conditions), but over the next billion years the photosynthesizers became the dominant life forms, and produced so much oxygen that vast amounts of ferrous iron in the oceans oxidized, and sank to create the geological formations that have subsequently become the source of the iron ore upon which the industrial world is founded. By about 1.8 billion years ago the main phase of iron deposition was finished (and Africa preserves a large measure of the resource, much of it still unexploited). The free oxygen produced by the photosynthesizers now accumulated high in the atmosphere, eventually creating the ozone layer, which filters out the fraction of the sun’s rays that is harmful to life.

With the transition from an oxygen-free to an oxygen-rich atmosphere another broad niche was opened, and the diversity of life increased accordingly. Organisms which could tolerate the presence of oxygen evolved, and then others which could not live without it. Between one and a half and one billion years ago a new level of cellular organization arose, and with it sexual reproduction. Until then reproduction had been a matter of self-replication, the DNA of one parent dividing to produce two identical offspring. Now the DNA of two individual organisms combined to produce one or more offspring. The splitting and recombination of the genetic code that this entailed greatly enhanced the chances of mutations arising between generations. The evolutionary process quickened, generating more major transitions.

Sometime around one billion years ago, after 2.6 billion years of existence solely in the form of single cell organisms, life advanced to the multicellular level of organization. The advantages were considerable, and the transition from wholly single-cell to predominantly multicellular form marks a crucial shift in the story of life on Earth; it is the point at which the ground plan of the living earth becomes discernible. Life forms proliferated. Palaeontologists speak of an ‘evolutionary explosion’ having occurred around 600 million years ago, which brought into being nearly all the major divisions of the animal kingdom subsequently known and virtually all existing invertebrates. And this evolutionary explosion of life forms also engendered a revolutionary transition in lifestyles: animals with the propensity to eat other living organisms evolved.

Until about 500 million years ago life had been entirely self-sustaining. There were autotrophs deriving energy directly from chemicals present in the water, and photosynthesizers using light and carbon dioxide. There was Dicksonia, for instance, the size of a bathmat but only two cells thick, rather like a very thin quilted mattress lying about on the sea bottom; perfectly harmless, producing its own carbohydrates, bothering no one – and then suddenly other things began eating away at its edges. Predatory carnivores.


The arrival of predators set evolutionary events moving towards the world we occupy today. The sensory system evolved in response to the need to both find prey and avoid becoming the prey of other organisms. The evolution of a musculatory system facilitated the chase and escape, and the skeleton held it all together.

Scientists2 are hunting for the fossil evidence of the animals which had carried the pattern of life through that all-important transition from passive to predatory feeding in cherts from the period that are uniquely available in the South African geological formations. And the search for the fossils that mark the transition between important chapters in the story of life on Earth follows what might almost be called a tradition of African palaeontology – the search for missing links. Many have been found. In the Karoo basin, for instance, an unparalleled sequence of deposits covering the period from 260 million to 190 million years ago has yielded fossils which tell the story of the transition from reptile to mammal more clearly and in greater detail than anywhere else on Earth. And the leaves of Glossopteris, fossilized in the sediments of ponds over which the trees had leaned 250 million years ago, indicated a link between Africa, South America and Antarctica and engendered a theory of continental drift long before plate tectonics were shown to be the mechanism by which the continents had moved apart.


If we look at a terrestrial globe or map of the world, we shall perceive that the projection of the western coast of Africa nearly corresponds with the opening between North and South America, opposite to the Gulf of Mexico; that the projection in South America, about Cape St Roque and St Salvador, nearly corresponds with the opening in the Gulf of Guinea; so that, if we could conceive the two continents being brought into contact, the opening to which I have referred would be nearly filled up, so as to form one compact continent … A consideration of these circumstances renders it not altogether improbable that these continents were originally conjoined, and that at some former physical revolution or catastrophe, they may have been rent asunder by some tremendous power, when the waters of the oceans rushed in between them, and left them separated as we now behold them.



No, not Alfred Wegener, the man most frequently cited as author of the continental-drift hypothesis, but Thomas Dick, a clergyman from Broughty Ferry in Scotland, who published the idea in 1838, in his book entitled Celestial Scenery; or the Wonders of the Planetry System Displayed: Illustrating the Perfections of the Diety and a Plurality of Worlds.3 Thomas Dick deserves credit for the first published reference to the concept of continental drift, but Alfred Wegener4 certainly was the man who first attempted to clothe the bare hypothesis in a suit of respectable fact.

Wegener proposed that the land masses of the Earth initially had been joined together in a single supercontinent, for which he coined the name Pangaea, meaning ‘all lands’. Subsequently the supercontinent had split, he reasoned, with Laurasia drifting away to the north, and Gondwanaland to the south. Later still, Laurasia split, Gondwanaland fragmented, and the continents drifted to the positions they have occupied in recent geological time.

Wegener devoted the greater part of his professional life to the undertaking, and was castigated throughout. His first outline of the hypothesis, published in 1912, was sceptically received. A fuller treatment, bolstered with evidence of geology, palaeontology, polar wanderings and gravitational anomalies, gathered during more than a decade of research, was published in 1927. The work was rejected by his colleagues in science. Even his father-in-law, a fellow climatologist, considered that the primordial continent postulated by Wegener was nothing more than a figment of the imagination.5 What was the problem?

No one denied that, yes indeed, there were geological formations in Scotland identical to others in Labrador, and some in Africa which matched others in South America; the fact that fossils of identical plants and animals were found in deposits of identical age, all around the southern hemisphere, did indeed suggest that the southern continents may once all have been joined together – but if so, how had they become separated? Wegener’s hypothesis lacked this one crucial factor: an explanation of the mechanism which had driven the continents apart. In terms of what was then known of the Earth’s formation, the only conceivable explanation was that the continents had somehow ploughed through the rigid ocean crust, and this was rejected as simply preposterous.

But Wegener’s theory was not entirely without its supporters. In 1929 the South African geologist Alex Du Toit reported that some coastal regions of Africa and South America were geologically more similar to each other than to their own hinterlands.6 Du Toit concluded that Africa and South America had travelled 3,200 to 4,800 kilometres apart in the last 250 million years – by means as yet unknown. He wrote a book about it, Wandering Continents, first published in 1937, a very readable volume which established broad popular acceptance of the continental-drift hypothesis even while earth scientists spluttered about causal mechanisms.

The scientists dismissed Wegener’s hypothesis for over fifty years. And the divide between popular acceptance and scientific rejection became so entrenched that the man who did most to bridge the gap, Princeton geologist Harold H. Hess, was so uncomfortable with the implications of his findings that he attached a whimsical self-deprecating label to the first of his seminal observations on the subject: ‘An Essay in Geopoetry’.7

Hess had realized that the mid-ocean ridges discovered in 1959 marked a pattern of fissures emitting molten basalt from deep within the Earth. He concluded that as the basalt spread outwards from both sides of the ridge it pushed the older material ahead of it, thereby widening the oceans and moving entire continents. The discovery of sea-floor spreading was the key to the modern understanding of plate tectonics. The Earth’s rigid outer layer, the lithosphere, in which the cratons are embedded, is a mosaic of slab-like plates floating on a hot, plastic layer of the Earth’s mantle called the asthenosphere. The continents are the terrestrial portions of the plates. Sea-floor spreading drives them across the face of the globe at rates averaging a few centimetres per year.

Alfred Wegener did not live to see his hypothesis confirmed by the facts of plate tectonics (he died in November 1930 while attempting to cross the Greenland ice cap). Harold Hess saw his first tentative observations on sea-floor spreading become the firm basis of fact upon which a succeeding generation of scientists has constructed its own tentative theories concerning the movement of continents. A ‘supercontinent cycle’ has been envisaged8 in which the continents drift apart and then reassemble as Wegener’s Pangaea every 500 million years or so. In this scenario the continents are now at their most widely dispersed and about to begin drifting back together again. Geopoetry indeed.

The supercontinent cycle is the ultimate determinant of Earth history. The inexorable process has established geological formations, built mountain belts, and shaped landscapes. In turn, mountains and landscape have induced climatic variation and thereby influenced the direction and nature of biological evolution – including, of course, human evolution. Africa is a primary source of evidence for the supercontinent-cycle hypothesis. Indeed, Africa is described as ‘the keystone of continental drift hypothesis’ in general.9 And ‘keystone’ is the operative word. Africa has been the core from which the other continents have broken away and then returned. In the current cycle, Africa has been more or less stationary for at least 200 million years; stationary, but not unaffected by the heat that accumulated beneath its solid cratonic mass. Some heat has escaped in recent geological times through the fractures which mark the length of the Great Rift Valley; the remainder has lifted the continent upward.

Measured by the height of the shelf break (the true edge of a continent, where the shelf drops abruptly to the oceanic depths) relative to sea level, Africa overall stands about 400 metres higher than the other continents. Locally, the uplift within Africa has been far greater. All of southern Africa stood at 1,800 to 2,500 metres above sea level while Gondwanaland was still intact, and as thermal uplift maintained the elevation of the continent, erosion swept away an average of 2,000 metres of rock from its surface in the 60 million years following the break-up of the supercontinent.10

At the other end of the continent, massive uprising lifted North Africa (with the Arabian peninsula still connected) from the floor of the Tethys Sea (the ancient waterway separating Laurasia from Gondwanaland in the first stages of the supercontinent break-up) around 40 million years ago and created a wall of mountains along what is now the Red Sea Hills region.11 The prevailing climate was wet and warm; the densely vegetated mountains trapped substantial amounts of rainfall; vigorous west-flowing streams and rivers developed, eventually carrying the waters which had fallen on the Red Sea Hills nearly 4,500 kilometres across Africa to enter the Atlantic near what is now the Niger delta.

The trans-African drainage system (TADS) was of Amazonian proportions: twice the size of the Congo drainage basin, three times the size of the Nile. Its major channels were hundreds of metres deep; its broadest valleys were up to thirty kilometres across. This immense waterway has been hidden for millions of years beneath a shifting landscape of forest, savanna and wind-blown sand. Its existence was implied by huge channels in the bedrock which oil-prospecting surveys discovered beneath the sands of the Libyan desert in the late 1960s, and the vast reservoirs of fossil water known to lie under the Sahara were another clue, but confirmation was not forthcoming until the 1980s, when radar imagery from NASA’s Landsat programme revealed the network of ancient watercourses buried under the sands of the eastern Sahara. Ground surveys subsequently provided detail of their age, size and extent.


The trans-African drainage system flowed for at least 20 million years until about 15 million years ago, when it was disrupted by an episode of geological uplift. Large segments remained active, but how long the drainages might have remained integrated all the way to the Atlantic is beyond speculation. Around 5 million years ago the first of the rivers to flow on a north–south axis through eastern Egypt – the Eonile – cut a 2,500-metre-deep canyon running 700 kilometres from Cairo to Aswan, and possibly as far south as the second cataract of the present-day Nile. This topographical feature was longer and deeper than the present-day Grand Canyon on the Colorado River.12

The Eonile severed the still-operational parts of the trans-African drainages from the Red Sea Hills catchment. The waterways dried up, and ultimately filled with wind-blown sands, leaving radar shadows as clues to the previous existence of a transcontinental drainage system as great as any the world has known, and the fossil remains of an ancient landscape and its inhabitants – including some of the largest animals the world has ever known.

Dinosaurs are known from all over Africa, and include some noteworthy specimens. A complete skeleton of Brachiosaurus excavated in Tanzania (now standing in the Natural Science Museum of the former East Berlin) represents one of the largest land animals that ever lived. Estimates put its weight at 80 tonnes (as much as twenty mature elephants), and with its eye level 12.6 metres above ground it was tall enough to look over a four-storey building.13 The oldest-known dinosaur eggs were found in South Africa, two of them with embryos preserved within.

Yet though they ruled the Earth for 140 million years, the dinosaurs ultimately became extïnct, leaving their dominant position to be filled by the mammals. The passing of the dinosaurs and the rise of the mammals marks another important transition in the story of life on Earth; it is fitting, therefore, that the earliest-known evidence of the mammals should have been found in close proximity to a dinosaur skeleton – almost cheek-by-jowl in Africa.

James Kitching and his assistant Lucas found the Massospondylus skeleton in a small hill above Borman’s Drift, close by the Lesotho border. ‘In’ is the key word. The fossil was an integral part of the rock on a forty-five degree slope. Only a fraction of the skeleton was exposed. The rock was a dark red mudstone, a consolidated mass of thick muds and silts which had accumulated to a considerable depth on the bottom of a lake basin nearly 200 million years before. Massospondylus, measuring four metres from head to tail, carnivorous, and capable of walking on its hind legs, almost certainly had waded into the lake to drink or feed and become stuck in the mud, where it died and sank beneath the surface.

Mud is an excellent medium for the fossilization process – often preserving whole skeletons intact. Unfortunately, however, its homogeneous plasticity means that when consolidated and hardened to a rock it becomes extremely brittle; it has no ‘grain’ (having settled in a mass rather than in distinct layers), and therefore is likely to break at random into cubes rather than along discernible planes.

The skeleton was extracted in a number of large blocks, each bound securely in swathes of cotton and plaster of Paris. The work took ten days. Occasionally Kitching and Lucas would take a break and spend an hour or two exploring other sites where the fossil-bearing mudstone was exposed. Across the drift, James Kitching strolled along the foot of the escarpment and very soon made one of the most outstanding discoveries of his career. ‘There was only part of the skull showing, with a part of the tooth row,’ he has recalled, ‘but I knew what it was right away – the primitive mammal, Megazostrodon. It was also in the red mudstone, so I didn’t rush to get it out. I just brushed it clean and gave the whole block a soaking of dilute glyptal cement to consolidate the rock around the fossil.’

Repeated soakings of glyptal impregnated and consolidated the brittle rock and eventually enabled Kitching to extract the entire block in which Megazostrodon was preserved. It was encased in plaster of Paris and Kitching returned in triumph to Johannesburg, bearing rare treasures: a complete skeleton of Massospondylus, and a unique specimen of Megazostrodon.

Many months later, after as much of the matrix as was feasible had been removed from around the fossils, and the specimens had been studied and described for publication,14 the two specimens were put on display in the museum of the Bernard Price Institute for Palaeontological Research at the University of the Witwatersrand in Johannesburg. Their proximity in the museum hall reflects not only the contemporaneity of their lives nearly 200 million years ago, but also draws attention to the shift in life pathways that they represent. The two African specimens stand on opposite sides of the museum hall, and on either side of a portentous transition in the story of life on Earth.


Filling a single large case, Massospondylus is displayed just as it had been preserved in the rock. The twisted neck, distorted limbs and open mouth prompt a twinge of sympathy for a large powerful creature in its death throes, thrashing helplessly in the quagmire. Across the hall Megazostrodon also has a case to itself, spotlit, with a magnifying glass hanging conveniently to hand for the use of visitors wishing to acquaint themselves with the pertinent points of the specimen. The most pertinent is size. The skull of Megazostrodon is little more than 2½ centimetres long. The jaw measures about one centimetre and each tooth is a millimetre wide. Even with the benefit of meticulous laboratory preparation and a display expressly designed to highlight its significant features, the shape and orientation of the skull are difficult to discern. The teeth that caught James Kitching’s eye that November morning are no bigger than pinheads. The block he impregnated with glyptal and extracted from the rock was the size of a grapefruit.

What sort of treasure is this? Well, Megazostrodon from Africa is the earliest-known mammal. The tiny shrew-like creature is the first identifiable link in the evolutionary progression of which humanity presumes to be an ultimate expression.

Throughout the dinosaurs’ 140-million-year reign the mammals were never larger than a hedgehog. While the dinosaurs diversified in such spectacular style – armoured, crested, spiked, clawed; mostly large, some immense – the mammals changed hardly at all. Perhaps it really was the period of repression that it seems, with the rise of the dinosaurs leaving little room for anything else. In this scenario the mammals were confined to the parts of the world that the dinosaurs could not reach: the interstices of their daylight world – undergrowth, rocky crags, holes in the ground – and the nocturnal world, when the cold-blooded dinosaurs were inactive.

The world of a small nocturnal mammal is and always was immensely demanding. Merely climbing in and out of a dinosaur’s footprint would have called for a high order of coordination and agility. And because their metabolic rate is relatively higher, small mammals require proportionately more food than large animals (a shrew must eat at least the equivalent of its own body weight each day while an elephant can manage on between 5 and 10 per cent). Megazostrodon had the teeth of an insectivore, and it is certain that catching enough food would have called for a high degree of sensory perception, especially in the dark. Eyes were relatively large, hearing acute, the nose more sensitive, while whiskers heightened the sense of touch and spatial orientation.


In short, while the dinosaurs followed an evolutionary course that developed their physical hardware, the early evolution of the mammals concentrated on the software: brain and behaviour. As the reign of the dinosaurs drew to a close, the mammals were well equipped to take over. They emerged from the long shadow of the dinosaurs as small, but very agile, and very alert animals. Carnivores.

The palaeontological record shows that all innovations in the evolution of the vertebrates have started out as small creatures, and carnivorous. Herbivores have always evolved from the innovations but they never have been the originators of a new evolutionary progression. They have been the specialists, which evolved physical equipment specifically designed to exploit particular sorts of vegetation. The specialists flourished while the resources they exploited remained abundant, but when environmental circumstances changed, they were unable to adapt and became extinct.

Carnivores, on the other hand, have tended to retain a more general set of attributes: teeth that could cut as well as chew, physical agility and acute senses. They were able to adapt, even to innovate, but once an evolutionary niche was established its occupants tended not to change. After all, meat remains meat through even the most dramatic of environmental upheavals. A grassland, on the other hand, might be converted to forest – with serious consequences for the herbivores which are grazing specialists. The leopard, for instance, has not changed in 3 million years, while thirty species of antelope have come and gone.








Chapter 3

Missing Links

A landscape of tropical rainforest and meandering rivers that existed 40 million years ago in what is today the Sahara region of western Egypt was the cradle of the primates from whom the human line evolved. Tropical rainforests preserve the greatest plant diversity on Earth, but they never have been permanent fixtures – their extent and location varies with climatic change.

The modern world is home to about 4,500 species of mammal. Technically they are distinguished from all other living creatures by their high body temperature, their capacity to nourish their young with milk, their four limbs, a diaphragm used in breathing, a lower jaw made up of a single pair of bones, three bones connecting eardrum and inner ear, and almost always seven vertebrae in the neck. An unremarkable set of attributes, one might say, with which to mark off a group of animals that has climbed, run, burrowed, and swum into all the viable habitats that the Earth has to offer. In terms of behavioural innovation the mammals are the most conspicuously diverse and successful animals on Earth. Clearly, it is what they have done with their evolutionary endowment, rather than the physical equipment itself, which accounts for their success.

Reproductive strategies divide the mammals into three subclasses, among which the placental mammals are further divided into sixteen orders. These include the Primates, comprising 193 species – all but one of which are covered in hair. The exception is of course Homo sapiens, the naked ape.1

Humanity acquired the label Homo sapiens in 1735, courtesy of the Swedish naturalist, Carl von Linné (1707–78). In a work which applied his newly devised binomial system of biological classification to the animal kingdom,2 von Linné listed all known animals by genus and species according to their perceived relationships and gave a brief description of each. In the scholarly fashion of the time, the work was published in Latin, the author became Carolus Linnaeus and the genus Homo was described with the single Latin phrase: ‘HOMO nosce te ipsum’, meaning ‘MAN know thyself.’

Though Linnaeus’ Latin phrase was intended as description rather than instruction, his work marked a critical point in the development of humanity’s efforts to know and understand itself. The binomial system of classification became the essential tool of zoological inquiry and thus the framework within which science has constructed a viable understanding of humanity and its place in nature.

In Linnaeus’ day the Christian world believed that humanity was a divine creation, ensconced at the right hand of God, blessedly separated from the brutish world of nature. Darwin’s robust theory of evolution eventually changed all that. The idea that evolutionary principles could explain the development and diversity of life aroused elegant contradiction and a good deal of vehement protestation for decades after Darwin published On the Origin of Species in 1859, particularly since it implied that humanity was closer to the gorilla than to God. But the accumulating evidence became increasingly hard to deny. And the confirmation of humanity’s status as a part of
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