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Foreword

Who are we? Where did we come from? How do we relate to other species? How
has the history of human evolution on this planet shaped our behaviour and the
challenges we now face, individually and collectively?

From the naive curiosity of early childhood to the more mature reflections of
senior citizens, these questions are uncomfortably recurrent. Few people, however,
have a clear basis for providing even provisional answers. We tend to conflate what
we think we know with what we wish to be so. We need systematic knowledge,
based on evidence, rather than prejudices, hunches or faiths.

Serious engagement with understanding our “deep history” takes us into the
realms of anthropology, archaeology, natural history, geology, geography and
political economy. It is a profoundly scientific endeavour—investigating the
known facts, interrogating the evidence and assessing competing interpretations.
It is also a profoundly philosophical and ethical undertaking—considering the
implications of this knowledge in regard to how we now behave and how we
might sensibly change our behaviour or social arrangements.

The questions to be explored are many and varied. What were our origins, going
back over millennia? How have we evolved? Should humans be regarded as diverse
species? What is the evidence from which we can draw deeper understandings of
our human history? And how does modern science help us in identifying and dating
that evidence? What do we know about our origins and our evolving relationships
with the natural world, including other species (many of which we are responsible
for making extinct)? What about the significance in this story of different types of
food? Of the capacity to make tools? Of clothing? Of war? Of burial procedures? Or
sundry other social arrangements?

It is rare to find authors with the capacity to deal with such a mind-boggling
breadth of concerns. But here is the combined work of a physical scientist and a
political economist, jointly seeking to clarify the issues in straightforward language
for a broad public audience. It is a bold undertaking and, in my judgement, superbly
executed. It is tempting to draw a parallel with other previous “popular” books on
scientific topics, such as A Brief History of Time by Stephen Hawking and The ABC
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of Relativity by Bertrand Russell, setting out to explain scientific complexity with a
minimum of fuss.

The book does not presume any significant prior knowledge: an intelligent
interest is sufficient. It is recurrently thought-provoking, prompting deep reflection
on our origins and nature, while also weaving interesting (and often wry and witty)
reflections on contemporary social issues into the historical and scientific narrative.
It is clearly structured, progressing step by step through the various interrelated
aspects of the topic. The shift in the latter parts towards consideration of cultural
and economic themes leads to profoundly challenging conclusions at the end.

Reading this book illustrates the inherently exploratory nature of scientific
inquiry and its essentially open-ended character. It is like being invited on a great
journey. Better still, two great intersecting journeys—one following the evolution
of our species and the other exploring how scientists have sought to analyse that
evolution.

Now is a great time to consider where the latter journey has been taking
us. Scientific studies of our species’ origins have made substantial advances during
the last decade. At least half a dozen significant ancestors have been unearthed.
New scientific methods for studying human remains have been invented, from
genomics to 3D radiation imaging. There has been detailed reconstruction of the
landscape in which we evolved, using Antarctic ice, for example. The result of these
developments is that we now have a better understanding not only of our anatomical
evolution but also of our behavioural evolution.

Ultimately, the important issue is what we do with this knowledge in a difficult
and dangerous world. Major economic, social, environmental and political
dilemmas confront us. How are we to live in harmony with each other, despite
recurrent conflicts associated with differences of class, ethnicity, national identity
and religious faith? Can we replace consumerist capitalism, which is so obviously
unfulfilling and unsustainable, with economic arrangements that do not depend on
the pursuit of endless growth and rapacious relationships to nature? How can we
avert the awesome consequences of climate change? Most generally, how are we to
create a more balanced relationship with each other, other species and the physical
environment? The authors of this book do not claim to have all the answers, but they
pose the big questions and they give us knowledge of the historical context within
which we can better understand the challenges and possibilities.

Should we be optimistic? The authors emphasise that it is the capacity for
symbolic thought that most clearly distinguishes modern humans. This capacity
has evolved as the basis for our humanity, providing the scope for behaviours that
have enormous potential—whether for public benefit or for social and environmen-
tal harm. It gives us the ability to see “the big picture”, beyond a merely egocentric
perspective, and to consider alternative courses of action for dealing with current
challenges. It gives us the capacity to plan, to change direction and to redirect our
energies for different social purposes. These are, indeed, prerequisites for acquiring
knowledge and using it in fruitful ways. The book is clearly written in that
progressive spirit.
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Reading this slim volume could change the way you see the evolution of
humankind and the challenges we all now face—and even change your personal
life course. Journey on. . .

University of Sydney Frank Stilwell
Sydney, NSW
Australia
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Chapter 1
History, Prehistory and Deep Time

Akpa le tome gake menya tsi fe vevie nyenyeo
(A fish is the last to acknowledge the existence of water)
African proverb

Until relatively recently, we knew little about our deep past. History books began
with the great civilisations: Egyptian, Phoenician, Hittite and Assyro-Babylonian.
Everything that happened before was shrouded in mystery. We used the term Stone
Age to describe a long period when we made very little progress in our ability to
survive and had very primitive tools for hunting and gathering the gifts of nature.
This period was followed by the Copper, Bronze and Iron Ages, all named after the
various metals we were able to extract from the rocks and work with the aid of fire.
These advances enabled us to equip ourselves with increasingly complex tools.

The development of agriculture and stock farming allowed us to accumulate
many surplus resources, which we eventually began to trade. Lastly, we built great
monumental works, some of which have lasted to our own day. Then, there were the
wars, which the new metal weapons made increasingly bloody: history’s main
event. Yet we did not know how far we could trace back our origins as human
beings. All we could do was place our trust in sacred texts, which told us different
stories depending on our religion.

Over the past 150 years, the scientific method has enabled us to shed light on
many aspects of our deep history: students of human science refer to this as
"prehistory”, and it is usually the exclusive preserve of anthropologists and archae-
ologists. It is generally agreed that it began with the Palaeolithic (a period that
occurred approximately between 2.5 million and 10,000 years ago). It continued
through the Mesolithic and Neolithic and ended with the first written records. This
means that prehistory lasted until about 5500 years ago, at least in the Middle East
where the Sumerians were the first to develop a system of writing, thus marking the
beginning of “history”.

Nineteenth-century European academics were responsible for introducing these
classifications and their respective time-scales. These inevitably vary for different
human peoples, because each began to record its history at different times, if at all.
For this reason, such classifications do not seem very useful for our purposes.

© Springer International Publishing Switzerland 2016 1
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2 1 History, Prehistory and Deep Time

According to these definitions, when the English captain James Cook arrived in
Australia in 1770, the Aborigines were still living in the deepest prehistory. They
had not felt any need to develop writing, or indeed to invent the wheel or introduce
any of the other innovations that we consider essential for "civilisation". Without a
civilisation, they were not considered to be worthy of a history. Worse still, they
were not even entitled to their own land, given that the continent they had inhabited
for more than 50,000 years was immediately defined as ferra nullius and granted to
the British Crown.

The Aborigines actually did hand down their knowledge, but only orally,
through a rich tradition of songs, music and dance. Their essential needs were
also largely met, leaving room for a cultural life based on a wealth of legends that
was deeply spiritual and survives to some extent even today. Their accumulated
knowledge—partly known to us and partly lost—is now of great interest to con-
temporary medicine and other disciplines. They were hunter-gatherers, not prehis-
toric people. They were not in any way inferior or uncivilised.

Fig. 1.1 The first Homo sapiens arrive in Australia, 50,000 years ago. Source: Drawing by Tullio
Perentin, ZOIC, Trieste

Many other indigenous peoples discovered by Europeans travelling the world
during the colonial voyages of discovery a few centuries ago found themselves in a
similar situation: deprived of their history only because they had no written record.
And if they had a civilisation, as in Central and South America, this was soon swept
away by the advent of a "superior" civilisation: the European. Sometimes things got
even worse, if we think of the treatment suffered by the African slaves who were
deported to the American continent for approximately three centuries of the previ-
ous millennium. They were deprived not only of their families, their land and their
history but even of their membership in humankind. There is no other explanation
for the way the slaves were equated with mere beasts of burden by people who
called themselves Christians.
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If the term prehistory must continue to be used, it must be acknowledged that this
does not have and cannot have any specific time-scale except from a Eurocentric
viewpoint, i.e. one that uses the history of Europe and its surrounding areas as a
benchmark for the history of all other peoples. We are unwilling to go along with
this methodological approach, even though it continues to permeate the debate over
our origins.

1.1 Our Viewpoint

In our narrative, we will abandon the term prehistory and will talk about human
history in a broad sense, using it to describe not only our own history but also that of
the other species—human and proto-human—who came before us. We will often
use the colloquial term "our ancestors" to describe those from whom we have
descended directly, as well as the broad and heterogeneous family of hominins
that broke off from the evolutionary line of the chimpanzees between 7 and
6 million years ago. Some 20 different hominin species have been identified to
date. The group is much more limited than that of the hominids, because the latter
also includes the other great apes; but it is larger than the group of humans in the
strictest sense (belonging to the Homo genus, which only includes about 10 species
as far as we are aware).

Contrary to popular belief, evolution does not take place in a linear manner but
unfolds through an intricate bush that can culminate in many barren branches. This
makes it difficult to identify our ancestors appropriately, because we are as yet
unaware of all the variants that came before us. When we speak about evolutionary
lineages, we are not merely referring to the main lineage but also to all the other
branches.

Taking a look at the extended hominin family, we believe we now have a clearer
idea of certain steps that are essential for identifying what makes us human. We are
even able to understand what marked the difference between humans in the recent
past, when at least four species of Homo were living simultaneously on our planet.
The evolutionary story we are about to relate begins with the assumption of an
upright posture, followed by an increase in brain volume, and ultimately the advent
of symbolic thought, in other words, the ability to generate symbols, convey ideas
and think in hypothetical terms.

Scientific results garnered in recent years have begun to assemble a very specific
picture of all aspects of our origins. We can now go back in time to the start of the
universe we inhabit, when our planet was formed and when life on Earth began. We
are aware of the laws that underpin evolution and changes in living beings, as well
as the ties that exist and have existed between different forms of life. We also know
when and where we first arose as a species, although many things remain obscure.

The continuing debate is largely conducted among academics using terms that
are relatively opaque to non-experts. The methodologies are known only to insiders
and the findings are, quite rightly, subject to debate over their credibility, as well as
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their potential implications. When the findings are eventually reported in the press,
they are turned into sensational headlines that miss many crucial points.

We also have to deal with all the preconceptions that permeate our culture;
besides, our acquired knowledge all too often loses its form and meaning when
made public. This situation leaves room for a series of very tough if not altogether
impossible debates. One good example is that between science and religion, two
conceptual frameworks that exist on different and barely comparable planes: the
former is based on systematic doubt, the second on unconditional (if dogmatic)
faith. We do not intend to go into this topic here.

Instead, we will try to set out the facts as they have been established on the basis
of scientific investigation. Where there is still no explanation for these facts, we will
merely attempt to provide some possible interpretations. We will also try to use
language that is accessible, even if this entails less than fully comprehensive
accuracy: this is something that scientists generally abhor, and we apologise to
them in advance. Our aim is to write a human biography intended for curious
non-experts, rather than academics. The technical details as to how we arrived at
these results will be given but will be minimal. The extensive literature on these
findings is easily available using the normal Internet search engines. Above all, we
will recount the history of our origins through the daily lives of our ancestors, the
difficulties they faced, their migrations and their most dramatic moments, which, in
some cases, brought them to the threshold of extinction. In the concluding sections,
we will attempt to distil the essence of our nature.

We will in this way debunk many myths that continue to flavour the discussion
about who we are, where we come from and where we are going. What emerges is
an adventurous, entertaining and sometimes dramatic picture. The discovery of new
human species that lived on this planet with us or came before us is not a recent
event. We were already aware of the existence of the Neanderthals in Eurasia, but
we leapt to the conclusion that they were a species "less human" than we are. Until a
few decades ago, all depictions of Neanderthals described crude and primitive
beings. Nothing could have been further from the truth. In recent years, we have
discovered more human species about which we still know little but who have
nevertheless provided us with surprising information. Perhaps we will discover
others, now that we have the means to do so.

In the studies of our origins, palacoanthropology draws together many disci-
plines: medicine, neurology, physics, biology, genetics, chemistry, geology,
archaeology and even engineering and computer science. Its theories or proposed
interpretations are not therefore based on vague clues but on hard facts, dates and
evidence.

We can also consider our history in broader terms by introducing human and
social sciences, such as psychology, sociology, political economy and demo-
graphics. When we do this, we can see a more complex picture emerging than
one based simply on our intellectual superiority over all other species. If we cross-
match the available data and their interpretations according to individual subject
areas, we can put together a general proposed interpretation to explain what made
us, at some point, so different from the others, a quality that is right under our noses
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every day: this difference was almost certainly determined by our ability to imagine
worlds that are different from the one we inhabit. The next steps were to represent
them, acknowledge them and ultimately broadcast them. This marked the advent of
a new and different trait: one that can be traced back to symbolic thought and then
into the different cultures according to the time and space in which it could manifest
itself.

This ability allowed us to create another reality in our minds that we initially
began to reproduce on the walls of our caves or in the objects we were able to
fabricate with the materials around us, culminating in our ability to convey it
through a system of interpersonal communication. It was something we wished to
depict through painting, sculpture, music and, in time, literature, audio-visual arts
and so on. Even scientific thought is the outcome of our ambition to establish
whether what we originally imagined is actually borne out by a closer analysis of
the observed reality. Our ability to imagine also assumed a social and economic
dimension, expressing itself in new rules of cohabitation and new technologies,
before expanding through the exchange of goods and services. This allowed us to
make life easier for ourselves, at least up to a certain point.

If we look at our history as hominins, it can be seen that this trait was already
present in embryonic form very long ago. It is illustrated through our understanding
that we could better satisfy our needs by adopting tools and resources that we were
not endowed with by virtue of our body shapes but that we could gather in nature,
moulding and utilising them for our purposes. This point marked the first break
between what we are, from an anatomical viewpoint, and what we are able to do if
we increase our resources by creating special tools to help us survive. It was the first
distinction between being and having, a theme that has persisted through our own
times, reflecting the advent and dominant traits of our evolutionary line. These
traits are apparently associated with a sideways expansion in the brain’s parietal
lobes, which are responsible for coordinating our relationships with tools and
their use.

This artificial enhancement, which turned us into humans, nevertheless remained
limited for a long time to the mastery of fire and the use of tools requiring minimal
working. Small, incremental innovations were applied to natural objects and to their
assembly for some two million years, albeit gathering pace at the end of the period.

The radical innovation that grew out of this ancient perspective is represented by
symbolic thought. This trait is associated with the individuals we refer to as
"modern humans", who also expanded the upper part of their parietal lobes. This
event further enhanced our cognitive abilities. One of the first expressions of
symbolic thought was the representation of reality through images that we created
ourselves. This attribute has now led us to virtual reality: worlds that exist only in
our imagination but become real by virtue of our ability to conceive them and
communicate them.

As we go through the essential steps in our history, a clear picture of what turned
us first into humans and then into modern humans seems to emerge. Even before the
great civilisations, our diversity was first translated into the conception of a reality
that was slightly different from what we observe in nature, and then to the
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construction of a reality that was increasingly free from what we can sense and
perceive, because it was the result of our thought alone. When it became possible to
represent this new reality, it took on a life of its own, leading us to generate worlds
that we can inhabit only with our minds. As we began to form larger societies, we
gave up our individual independence, but in exchange, we were able to benefit from
more goods and services. In order to gain access to these, we had to construct rules
and ensure they were followed. We also had to create ties between remote and
unknown people. We had to generate increasingly complex cultures as a basis for
individual and collective forms of behaviour. This turned us into a social body.

One of the results of this process was our will to control nature and bend it to our
purposes, giving rise to the geological era that some refer to as the Anthropocene, in
other words, the period when we started to have a detectable impact on the
environment. Even though many believe that our global footprint began only with
the latest industrial revolution, we will see that its roots go much deeper, dating
back to more than 50,000 years ago, when our arrival coincided with the first global
extinctions and a change in entire ecosystems.

We must nevertheless go very far back in time to establish the roadmap and
boundaries of our long evolutionary pathway.



Chapter 2
Genesis

When we are children, as soon as we begin to reason, the first things we wonder are:
Where do we come from? Why are we here? How long have we been here? These
simple questions about our origins are soon followed by others concerning the
reason for our existence and its purpose. The latter questions are clearly the
province of religion and moral philosophy. Yet, while speculation over the time
and manner of our origin was once governed by the absolute authority of the sacred
texts, such authority has for some time been threatened by a new approach: that of
science, which is now capable of giving us specific answers not only as to when life
on Earth began, but also when the formation of our planet, our galaxy and the
universe in which we live occurred.

The Bible seems to provide, name by name, an accurate list of all the descen-
dants of Adam and Eve. This very precise and detailed information persuaded the
Irish Archbishop James Ussher, in 1650, that man was made 6 days after the
creation of the world, which took place on the evening of October 22, 4004
BC. This is the pillar on which present-day Creationism stands. This current of
thought is relatively popular, even in the most advanced countries. Its most recent
manifestation is known as Intelligent Design. Whereas Creationism interprets
Genesis in a literal sense, attributing a scientific aspect to the Bible story, Intelligent
Design accepts evolution but argues that it takes place through the external inter-
vention of a higher Being.

Scientists did not begin to consider the possibility that Earth and its living
creatures had a much more ancient history until a couple of centuries ago. Similar
thoughts had hatched in the minds of naturalists of earlier centuries, including
Leonardo da Vinci. These ideas were based on methods of investigation that were
already being used back in the fifth and sixth centuries BC by the Greek
pre-Socratic philosophers, although they would not be permitted to be expressed
freely for many centuries. During the final decades of the eighteenth century, James
Hutton, who is considered the father of the geological sciences, began to argue that
our planet could not have been moulded into its current form in such a short time.
Geological processes are slow and act over a very long period. According to Hutton,
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who argued on the basis of the evidence then available, in the geological history of
our planet, “we find no vestige of a beginning, no prospect of an end” (Theory of the
Earth, 1788, p. 304).

Paradoxically, the information provided by the scientist actually seemed to be
much less precise than that supplied by the Archbishop. But science needs to
proceed at its own rate: in order to find more reliable information, we must first
shed doubt on the information we already possess. Only doubts and inconsistencies
give rise to new knowledge, certainly not dogmas or the presumed certainties that
we use to contain our anxiety about what we do not know. In actual fact, it was not
until over a century later that physicists found new “clocks” for measuring deep
time. These were based on the instability of certain radioactive atoms present in
nature, including uranium-238, potassium-40, carbon-14 and many others.

In the meantime, the need emerged to consider a longer timescale not only in
regard to an explanation of the Earth’s origin but also of the origin of life on the
planet. Half a century after Hutton, Charles Darwin focused on the latter question;
he also became persuaded that the Earth’s origin must have been much more
ancient than believed. It must have been sufficiently remote in time to allow for
the evolution of life into “endless forms most beautiful and most wonderful” (On
the Origin of Species, 1859, p. 490). Surely, the few millennia of the Archbishop
were not enough. Darwin’s work described the mechanisms that led to the estab-
lishment of all known plant and animal species, emphasising their great variety and
their adaptation to different habitats.

Darwin ultimately found himself drawing up a theory about the origin of life that
was very much at odds with that claimed by the Anglican Church, particularly once
he encroached on the sensitive area of the origins of man. His wife Emma was a
fervent Christian and he supported his local church, even though he was not a
regular churchgoer. At the time, Darwin felt he would not be able to tackle the
question head-on and shelved the matter for later examination. He actually con-
cluded his work with a sentence that seems premonitory: “Light will be thrown on
the origin of man and his history” (ivi, p. 488). That was his final word, at least for
the time being. It was only in 1871 that he dared to publish his ideas on this hot
subject in The Descent of Man.

Naturalists immediately grasped the implications of his theory of evolution as to
the explanation for human genesis, despite the distorted way in which it was
presented. Darwin’s thought was interpreted as a claim that man descended from
present-day apes, which was a mere caricature of his ideas. The spread of Darwin’s
ideas, variously misinterpreted, deeply disturbed most believers. Many newspapers
of the day published a picture of Darwin’s head grafted onto an ape’s body. It is said
that immediately after hearing this theory, the wife of the Anglican Bishop of
Worcester reportedly uttered the famous phrase: “Descended from the apes! My
dear, we will hope it is not true. But if it is, let us pray that it may not become
generally known”. Whether it is true or not, this anecdote nevertheless gives us an
idea of contemporary Victorian attitudes. Not until 2008 did the Anglican Church
officially apologise to Darwin (who was, in any case, buried in Westminster Abbey)
for its original misunderstanding of his theory of evolution. Nevertheless, many
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representatives of that church still call, some quite recently, for Creationism to be
taught in schools, particularly as part of the scientific curriculum, in the version
known as Intelligent Design.

2.1 The Timescales of Evolution

Nowadays, the origins of the world can be traced back in great detail to the very
beginning. We know that our universe was born with the Big Bang 13.8 billion
years ago, when all energy and mass were concentrated in a single point. Astro-
nomical observations, using such means as the European Space Agency Planck
satellite, have made it possible to reconstruct its expansion and cooling. Satellite
detectors have delivered an accurate map of the fossil radiation produced at the
origins of the universe (380,000 years after the Big Bang, to be exact). When the
Big Bang took place, time, space and matter took form. Matter then evolved into a
multiplicity of particles which, in turn, condensed first in an inanimate form and
then, at least on Earth, into life.

Large, extremely dense stars formed through the force of gravity. The nuclear
reactions that took place inside of them generated all of the elements that comprise
what we think of as ordinary matter: carbon, nitrogen, oxygen, silicon, magnesium,
and iron. Some stars exploded and transformed into supernovae, from which the
heavier elements, all the way up to uranium, were generated and spread across the
galaxy. Over time, these elements became part of the interstellar dust, which
formed the first solid bodies through the process of accretion. Our solar system,
with all its planets, thus developed from the ashes of stars that exploded during the
early years of our galaxy.

The atoms of everything that exists on our planet—from rocks to air, from water
to plants and animals—were, therefore, once contained in the core of large stars.
Hence, this also applies to the atoms that make up our bodies, which have, through
evolution, temporarily assumed the “form” of our species and will continue to move
from form to form through the life-cycle, only to return to the universe as dust in the
end. Ashes to ashes and dust to dust: the Bible got it right this time.

The latest developments in theoretical physics suggest the existence of many
universes that cannot communicate with one another. It also seems that the atoms
making up our particular universe—from our bodies to the air we breathe, from the
planets to the galaxies—account for only 5 % of the total matter and energy existing
in the cosmos. All the rest is part of a form of matter (and energy) that is defined as
“dark” and that physicists are actively investigating. As our knowledge grows, the
awareness of our ignorance grows as well—yet, this seems to increase our curiosity
rather than hold us back.

Going back to our original question, do we at least know when Earth was
actually born? Yes, but we have only known since the mid-1950s. The Earth’s
date of birth was established by measuring lead isotopes produced in rocks through
natural uranium radioactivity, isotopes that are generated at a rate known to us (half
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of the atoms of uranium-238 present in the rock decay in approximately 4.5 billion
years). Isotopes are atoms of the same element with a different mass; they are
described using numbers that refer to the weight of the corresponding atom. In this
case, the atoms in question are lead-206 and lead-207. We can think of this decay
process as a “nuclear hourglass”, in which the original atoms of uranium in the top
bulb turn into atoms of lead that are deposited over time into the bottom bulb. The
final number of lead atoms evaluated using special atom counters (known as mass
spectrometers) makes it possible to determine the time that has elapsed since the
rock was formed with great accuracy.

These counters became available towards the middle of the previous century,
after significant investment in a type of research conducted for a very different
purpose, namely the construction of the first nuclear bombs. It was ascertained,
without a shadow of a doubt, that our planet formed 4.55 billion years ago.

So what about the origin of life? Through the analysis of certain minerals present
in the rocks of Western Australia, which have a known chronology, we can
establish that our evolutionary history began with the first single-celled organisms,
which appeared on Earth over 4 billion years ago. All the bacteria, animal and plant
species we know evolved from them.

We have also discovered through genetic studies that our evolutionary line broke
off from that of chimpanzees approximately 6 million years ago, when we devel-
oped, among other things, a particular gene, ARHGAPI11B. According to
researchers at the Max Planck Institute in Dresden, this event, which was respon-
sible for the growth of the cerebral cortex, marked a critical difference between us
and the chimpanzees. Homo sapiens (in other words, our direct ancestors, anatom-
ically identical to us) appeared only 200,000 years ago, or perhaps earlier, but
developed a mind that was the same as our own about 100,000 years later, following
the evolution of new brain structures.

A few tens of thousands of years later, sapiens had already conquered most of
the dry land on the planet. In conjunction with this event, every other human species
became extinct. The same thing happened to most of the large animals, the “mega-
fauna”, which had populated the Earth for entire geological epochs and were still
alive during the last glacial period. Many other animals are becoming extinct before
our eyes. Indeed, our presence seems to accelerate dramatically the reduction of
biodiversity, as confirmed by a recent ecological simulation (carried out at the
University of Aarhus), which shows how rich and diverse the mammalian presence
would have been on the planet if we, Homo sapiens, never existed.

As some may find it difficult to come to terms with such a long period of time, to
gain at least some idea of the timescale of the phenomena we have talked about, we
could scale down the universe’s age of 13.8 billion years to the 6 days described in
Genesis for the creation of the world. If we imagined that the Big Bang took place at
the beginning of a hypothetical Monday, the first day of the Christian week, the
Earth would have formed on the following Friday at about one o’clock in the
morning, life would have appeared on the same day at about five in the morning
and the human lineage would have broken off from that of the chimpanzee in the
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Fig. 2.1 The extended human family (suggested relationships) (MA: millions of years). Source:
by kind permission of Ian Tattersall

final four minutes of today, Saturday night. We sapiens would have been born seven
seconds before midnight, just a few moments ago.

From this viewpoint, paleoanthropologists joined forces with life scientists, Earth
scientists and academics from other branches of knowledge to resolve the enigma of
the last four minutes of our history following the trail blazed by Darwin. We have
clearly not descended from the apes, at least not from the present-day apes, but we
share an interesting relationship with them, as we do with all other living beings, be
they animals or plants. All you have to do is go back a couple of “days” in time.
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Table 2.1 Timescale of our origins (*)

2 Genesis

Established origin (years ago)

Chronologies scaled down to 6 days

Universe 13.8 billion Monday, 00:00

Earth 4.5 billion Friday, 01:03
Microorganisms 4.1 billion Friday, 05:13

Fish, reptiles, insects 300 million Saturday, 20:52

Mammals 200 million Saturday, 21:55

Primates 65 million Saturday, 23:19

Hominins 7 million Saturday, 23:56

Homo 2 million Saturday, 23:59

H. sapiens 200,000 Saturday, 7 s to midnight
H. sapiens in Australia | 60,000 Saturday, 2 s to midnight
H. sapiens in Europe 45,000 Saturday, 1.7 s to midnight
H. sapiens in America | 16,000 Saturday, 0.6 s to midnight

(*) The actual times are adjusted to fit the 6 days described in Genesis, assuming the universe
formed at the beginning of the Christian week (Monday) and that it is now midnight on Saturday,

Sunday being a day of rest



Chapter 3
The Star Wars Cantina

Science fiction often feeds upon intergalactic encounters with other intelligent life
forms. Many readers will remember the Star Wars cantina, where Luke Skywalker
comes across various representatives of peoples who inhabit his corner of the
universe, some humanoid in appearance, others more reptilian or in the shape of
improbable creatures. The purpose in the film was to play on our emotions: fear,
revulsion, tenderness, amusement, but science tells us that we have actually already
had such encounters with other intelligent species here on Earth.

As they wandered the planet, our sapiens ancestors must have encountered, at
least occasionally, the Hulks who populated Eurasia, the Siberian Yetis, the Indo-
nesian Hobbits and who knows how many other creatures of our imagination. If we
could look back into our past in light of the latest scientific discoveries, it would be
like watching a fantasy movie. In reality, we are talking about our true history as it
unfolded in deep time.

Not long ago, we believed we were the only intelligent beings on the planet; now we
know that at least three other human species, and maybe more, lived in our time. We
name these species after the places in which their first remains were found: the Nean-
derthals in Germany, the Denisovans in Siberia, and the small floresiensis from the Flores
Island in Indonesia. Recently, we discovered that our sapiens ancestors not only encoun-
tered these species but, in at least two cases, had “very close” encounters with them.

When we analyse our own DNA, that of present-day sapiens, we make an
interesting discovery: irrespective of the colour of our skin, we are clearly of
African origin, as we can all be traced back to a small group that evolved on that
continent from earlier human forms.

This surprising finding is the result of analysing DNA in the mitochondria, the
minute structures outside cell nuclei that provide them with energy. The mitochon-
drial genome, featuring a circular double-stranded helical structure, is made up of
16,569 base pairs grouped into 37 genes. These bases are given the four letters of
the genetic alphabet A, G, C and T (which correspond, respectively, to the mole-
cules adenine, guanine, cytosine and thymidine). The cell nucleus genome, on the
other hand, is made up of 3.2 billion base pairs grouped into some 20,000 genes,
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which contain information on our anatomy, body functions and even our behaviour.
It can be used to explore, for example, the difference between human species, the
effect of their interbreeding, and many details of their migrations.

Fig. 3.1 Family portrait. Human biodiversity in deep time. Source: By kind permission of
P. Plailly/E. Daynés-Reconstitutions Atelier Daynes, Paris

3.1 Children of Eve

Mitochondrial DNA is inherited exclusively from the mother. It can therefore be
used to trace back an uninterrupted chain of genetic relationships, ideally right back
to our “African Eve”. In actual fact, geneticists believe that we can be traced back to
an ancestral population comprising a few thousand women, counting only those
who contributed to our present-day genetic structure. Each branch of the genea-
logical tree is identified through the use of “genetic markers”, in other words, specific
DNA sequences that uniquely characterise a population group (known as a
haplogroup). As time goes by, random genetic mutations (changes in the letters
of the genetic alphabet) build up in the mitochondrial DNA, generation after
generation. These mutations can be used to identify the different lines of descent.

We can use the rate of these mutations to evaluate the time that has elapsed since
two human groups with a common ancestor separated from one another. An
analysis of the mitochondrial DNA of all peoples currently living outside Africa
shows a very low variability. We can thus deduce that they descend from a small
group of individuals, perhaps a few thousand, who lived less than 100,000 years ago
in Africa. It has been suggested that a population bottleneck was brought about by
the global disaster triggered by the eruption of the Toba volcano in Indonesia
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74,000 years ago. This was the most catastrophic event recorded during the history
of humankind: on that occasion, 2700 km® of magma and ash were expelled,
creating a screen that shielded the planet from the sun’s radiation and causing
long-term climate changes on a global scale. Analyses of Antarctic ice cores
suggest that this cooling period lasted several centuries.

Visiting the archaeological site of Jwalpuram in Andhra Pradesh in India, one
can see layers of ash nearly 3 m deep produced by the Toba eruption. This material
constitutes a flourishing business for the locals, who sell it in the markets as a
metalware polish. Archaeologists are now studying the stone tools found in
Jwalpuram in the geological layers below and above the ash from the Toba
eruption.

Curiously enough, in 2007, in a small village in that area, one of the authors
(Claudio Tuniz) bumped into an unusual character who was travelling the world on
foot. He had left Slovenia, his country of origin, in 1984. He had already walked
through Europe, Africa and China. At that time, he was heading for Australia and
then the Americas. He was hoping to get back home by 2014. He said he had
planned his 30-year odyssey to promote human brotherhood. He did not realise that
he was following in footsteps that marked the entire history of our species as it
spread out across thousands of generations, albeit by a slightly different route.

3.2 Human Dispersions

To get back to our story: Who left behind the stone tools found in Jwalpuram? If we
cross-match the different archaeological and genetic data, they suggest that the first
group of sapiens originating in Africa had already arrived in India before the
cataclysm of 74,000 years ago. The survivors then continued in a south-easterly
direction towards Australia. Recent genetic studies on present-day Australian
Aborigines reveal that there were actually two great human waves of sapiens who
crossed all of Asia from west to east. The first began their journey between 70,000
and 80,000 years ago and arrived between 50,000 and 60,000 years ago on the
supercontinent, known as Sahul, which then included the present-day Australian
mainland, Tasmania and Papua New Guinea. This first wave was probably slowed
down, but not halted, by the difficulties of long sea crossings, but in the end, some
sapiens managed to disembark on the Australian continent.

During the second great migration, H. sapiens arrived in Asia around
30,000 years ago and first populated present-day China and then all of the Far
East, continuing northwards and toward the Americas through the present-day
Bering Strait, which, at that time, was an emerging land known as Beringia,
connecting Siberia to Alaska. Genetic analysis of Native Americans confirms that
approximately 20,000 years ago, members of these two different migratory waves
across Asia actually interbred before their descendants could reach the Americas.

The opportunities opened up by the ability to carry out low-cost DNA sequenc-
ing on our own genetic material, as well as that of fossil human remains, provides us
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with many details about when and where our migrations took place. It was discov-
ered that no one can claim to have originated in a given area. Anyone who stopped
was always bound to meet with transient populations, giving rise to descendants,
some of whom stayed where they were and some of whom continued to wander the
planet.

The genetic analysis of fossil remains also allows us to solve mysteries. For
example, it explains why certain Native Americans have specific DNA sequences
similar to those of Europeans but different from those of many Asians, from whom
other Native Americans descend. It should be noted that this is not a recent
inheritance. The fossil remains of two individuals found near Lake Baikal in
Siberia—one who lived 24,000 years ago and the other who lived 17,000 years
ago—had genes similar to those of both modern Europeans and Native Americans.
Yet, they were different from those of modern Siberians and other Asians! These
findings suggest that the population that inhabited northern Eurasia during the last
ice age spread to the east and west, to be subsequently replaced by other Asians
from the south.

The idea that humans can be considered natives of this or that region, and that
they have been able to develop for a long time in isolation from one another, does
not make any sense. In the long run, isolation is only a transient phenomenon.

In actual fact, we sapiens (all of African origin) dispersed across hundreds of
generations, changing the colour of our skin and facial features in accordance with
the environmental conditions and genetic drift (in other words, genetic change due
to random factors). Hairy skin is normally pale. If the hair becomes sparser, for
reasons we will discuss later, and solar radiation is high, natural selection will
benefit descendants with darker skin, as they are more able to protect themselves
against UV light. Conversely, paler skin is selected for latitudes with lower
radiation, where darker skin would shut out some of the UV rays and thus slow
down the metabolism of vitamin D, which is essential for the formation of bone and
muscle tissue. This process does not need to be fast. Apparently, it took our direct
ancestors a very long time after setting foot in Europe, 45,000 years ago, to turn
from dark to pale. The gene mutation that reduces skin pigmentation occurred
between 19,000 and 11,000 years ago, according to recent studies.

3.3 “Open Family” Experiments

Now that we have established that we sapiens met with each other many times in
the course of our planetary peregrinations, what can we say about our encounters
with other human species?

We know for certain that we came across the Neanderthals, a species who lived
in Europe and western Asia before us. We have been aware of their existence since
the mid-nineteenth century, but only now do we have evidence that we actually
interbred with them: evidence that many of us carry without being aware of it. What
can we say about those species that we have discovered only recently: the
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Denisovans and the humans from Flores? Did we meet them as well? We certainly
encountered the Denisovans and most probably the so-called Hobbits. The story is
fascinating. We will start with the Neanderthals.

Because they were not very keen on harsh climates, our sapiens ancestors only
arrived in Europe during a relatively mild period of the last ice age. By the time they
arrived, the Neanderthals had already been occupying an area that extended from
the Mediterranean to Siberia for 300,000 years, maybe more. They were our
“cousins”, because we have a common ancestor, Homo heidelbergensis. Even
though we both descended from a remote progenitor, also of African origin, we
were darker and more agile, whereas they were sturdier and paler, due to having
evolved in colder latitudes.

The Neanderthals have long been represented as the primitive ancestors of us
white, “civilised” Europeans. Nothing could be further from the truth. They were
not our ancestors, they were not particularly primitive, and we were not yet pale.
But we survived and they died out. Why was this the case? We do not know with
certainty, but we have accumulated numerous clues.

Sturdy, with a stocky body, sloping forehead, protruding supraorbital ridges, and
a flattened skull extended at the back to form an occipital bun or “chignon”, the
Neanderthal was not at all our direct ancestor, as we have already stated. We know
that our direct ancestors were Africans: agile and slender, with a round skull,
vertical neck and face, high forehead and pronounced chin. Just like us, in whatever
bodily variant we care to assume. Our typical anatomical features probably evolved
in Africa two or three hundred thousand years ago. Some paleoneurologists believe
that our round skull made all the difference. It corresponds to an expansion of the
brain not only sideways (this had already occurred more than a million years earlier
in other human species), but also upwards due to the thickening of specific parietal
areas of the brain, such as the precuneus and the intraparietal sulcus. This appar-
ently allowed the development of better visual and spatial coordination that, when
combined with our mnemonic abilities, triggered a virtuous and cumulative inter-
action between brain, culture and environment, giving rise to new cognitive
capacities.

Even with their flattened skull, the Neanderthals were not, however, “troglo-
dytes”, despite having been portrayed as such for many years. At the beginning of
the twentieth century, magazines such as “The Illustrated London News” offered
the image of a fearsome club-wielding hominid who ground his teeth as he lay in
wait for his next victim at the entrance to his cave.

A 60,000-year-old geological layer in a cave in Divje Babe in Slovenia yielded a
bear femur together with stone tools classified as Mousterian (a name describing the
Neanderthal stone industry), which had four holes spaced at precise distances.
Analyses carried out using x-ray microtomography suggest that this could have
been a musical wind instrument made by the Neanderthals.

This analysis technique is similar to the x-ray CT scan carried out in hospitals,
but is much more powerful because it can reveal details that are hundreds of times
smaller (in the order of thousandths of a millimetre). The sample revolves before a
beam of x-rays, providing thousands of digital radiographs. Special mathematical
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algorithms reconstruct the internal structure of the specimen in three dimensions,
using thousands of megabytes: nowadays, the memory capacities of computers are
much larger and this is no longer a difficult undertaking. These images provide
many details of the way an artefact has been worked that are not visible to the
naked eye.

Although the results are not definitive, the holes in the bone do not appear to
have been caused by the bite of a carnivore, as some scholars had claimed. Hyenas
were assiduous cave-goers and many animal bones bear their bite-marks. We
cannot therefore be sure that this perforated bone is a musical instrument, but it is
nevertheless exhibited in the Ljubljana Museum as a “Neanderthal flute”.

In the Fumane cave near Verona, it was discovered that Neanderthals decorated
themselves with feathers removed from the birds’ bodies with very sharp stone
tools. Because the bones were taken from species with particularly tough flesh, such
as the black vulture, red-footed falcon and other large birds of prey, it was
concluded that those who hunted them were mostly interested in their fine coloured
plumage. Eagle talons adapted for use as personal ornaments were recently found in
Neanderthal caves in the now Italian region of Friuli and in Croatia. The talons still
show the marks of the stone tools used to remove them from the birds’ feet.

Cave paintings dating back to 41,000 years ago found in the cave of El Castillo
in northern Spain have also been attributed to Neanderthals. Elaborate engravings
with abstract motifs have recently been identified in the Gorham cave in Gibraltar
and dated to 39,000 years ago. Their Neanderthal provenance seems to be con-
firmed by the presence of Mousterian stone tools in the corresponding cave sedi-
ments. We also know that the Neanderthals painted their bodies, probably with dark
paint. We sapiens, on the other hand, preferred to decorate our dark skin with light
colours.

A French site attributed to the Neanderthals has yielded bone tools known as
lissoirs, used to waterproof animal skins, an invention that we sapiens appear to
have copied from them. During these operations, it seems reasonable to suppose
that they gripped the skins between their teeth, as deduced from the extreme wear
on the incisors of many Neanderthals. In particular, remains discovered at La
Ferrassie in France dating back 50,000 years showed total erosion of the enamel
on the front teeth, to the extent of exposing the dentine and the pulp chamber.
According to some, this habit could be attributed to under-development of the
parietal lobe components: those governing hand-eye coordination during the exe-
cution of complex work. The teeth would therefore have acted as a kind of “third
hand”, used systematically to help them perform certain manual operations. In
particular, a recent study on about 100 teeth (incisors and canines) from European
Neanderthals showed a systematic difference in dental wear between men and
women. This would indicate a division of labour according to gender.

The Neanderthals may also have had a complex language. This is consistent with
a study carried out at the Trieste synchrotron on a Neanderthal hyoid found in a
cave in Kebara, Israel, dating back to 60,000 years ago. This is the only bone
present in the vocal tract and therefore the only element available in the fossil
record. It is apparent that the internal microstructure of the Neanderthal hyoid bone
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from Kebara is similar to that of sapiens. The histological details are typical of a
bone that had been subject to intensive and continuous metabolic activity. In
particular, comparisons between hyoid bones of the Neanderthals and those of
sapiens based on finite element analysis—applying the numerical procedure that
engineers routinely use for detailed studies on material performance—show signifi-
cant analogies between the bones’ biomechanical performances. This allows us to
assume that the Neanderthal hyoid bone was regularly used to utter the same sort of
sounds made by our own. It naturally remains to be seen whether this combination
of sounds corresponded to reasoned, intelligent speech, but the same also applies to
some contemporary humans.

Recent studies have shown that the Neanderthals buried their dead and may have
believed in life after death. Many anthropologists suggest that there is therefore
sufficient evidence to infer that the Neanderthals were capable of some symbolic
thought.

We can now use tools and methods of forensic science to improve the represen-
tation of our “cousins” and produce extremely realistic reconstructions of men,
women and children. This process has revealed that they resembled us more closely
than we thought, despite retaining their receding chin, sloping forehead and more
pronounced nape.

What do we know of our relationship with these extinct humans? In 2010, we
were finally able to sequence their genome using the remains of a 38,000-year-old
femur from the Vindija cave in Croatia. In these ancient fossil bones, the DNA had
been broken down into portions made up of less than 200 base pairs: the repair
mechanisms normally active in living organisms were no longer in operation.
Modern genetic sequencing techniques nevertheless made it possible to reconstruct
the DNA’s original structure.

The results showed that a small part of the Neanderthal genome, between 1 and
4%, is present in the genome of all the sapiens who left Africa. We must have
become very close at some time! When did these close encounters take place?
Certainly following our exodus from Africa, which began 70,000-80,000 years ago,
but probably even earlier, when sapiens individuals encountered Neanderthals in
the area that forms part of the current state of Israel.

The sporadic presence of both species in this region is confirmed by fossil
remains found in the Qafzeh and Skhul caves. During the last interglacial period,
between 130,000 and 110,000 years ago, sapiens spread out from south to north
along the entire African continent. The Sahara was a much more pleasant environ-
ment at the time, with lakes, watercourses and abundant vegetation, as confirmed by
recent isotopic analyses on wind-borne plant remains that slowly accumulate in
Atlantic Ocean sediments.

Toward the end of that period, the advent of the last ice age forced various
Neanderthal groups to abandon Europe to seek refuge in the milder lands of the
Middle East. The possible evidence of these close encounters has been recently
found: the genome of a 50,000-year-old Neanderthal woman discovered on the
Altai mountains in Siberia reveals her species had interbred with sapiens approx-
imately 100,000 years ago.
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Our contiguity with the Neanderthals in the Middle East probably lasted longer,
on and off, than previously thought, up until 55,000 years ago. This is suggested by
the discovery of a sapiens skull of this age in the area, which was still inhabited by
Neanderthals. Indeed, inter-breeding probably went on not only in the Middle East
but also in Europe, right up to the very end. A recent DNA analysis of the remains
of a 40,000-year-old sapiens discovered in Romania reveals that he probably had a
Neanderthal great-great-grandfather.

Tests carried out on the hair of an Australian Aborigine, collected by a British
ethnologist in 1920, show that his genome also contained parts of Neanderthal
origin. Traces of the Denisovan genome were found as well. We shall return to this
later.

3.4 More “Open Family” Experiments and Their
Consequences

Present day sub-Saharan Africans are the only relatively pure sapiens, because their
ancestors, who remained on the continent, did not have the opportunity to meet the
Neanderthals. It nevertheless seems that their genome contains very tiny traces of
another mysterious hominin, which has not yet been identified.

Now, we will take a look at the other two human species that overlapped with us.

In 2012, researchers from the Max Planck Institute of Leipzig published the
genome of a new human species that has not yet been classified. Remains of this
individual were found in the Denisova cave on the Altai Mountains of Siberia. The
only fossil remains were the phalanx of a finger and two teeth, all dating back to
around 50,000 years ago.

This human species probably inhabited a vast region stretching from Siberia to
Oceania. We also know that individuals from this species interbred both with the
Neanderthals and with our sapiens ancestors. Traces of these encounters (4—6 % of
Denisovan DNA) are still present in the DNA of some of us, particularly those who
settled in Tibet and present day Oceania. When, and where, did such encounters
take place? The answer is circumstantial.

It is a common belief that sapiens and Denisovans met on the Eurasian continent
between 80,000 and 60,000 years ago, during the exodus of sapiens eastwards. A
recent discovery opens up new hypotheses for the location of such encounters; it
also challenges the idea that we sapiens were the first to cross the Wallace line. This
is a marine boundary that has always separated the Asian fauna and flora from that
of Sahul, even during the ice ages, when the sea level was much lower. Hundreds of
lithic tools have been found on Sulawesi, an island of present day Indonesia, in the
region to the east of the Wallace line. They have been dated back to over
100,000 years. As, so far, no human remains of that age have been discovered in
the vicinity, their makers remain unknown. Indeed, the lithic tools could be
attributed either to Homo floresiensis (living in Flores since 190,000 years ago) or
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to Homo erectus (present in Java since over 1.5 million years ago) or to the
Denisovans (if we rely upon the genetic information provided by the indigenous
people of Papua New Guinea and Australia). If the Denisovans did populate
Sulawesi, according to these findings, they would have crossed the Wallace line
long before we did, and the encounters of our two species might well have taken
place at the end of our journey towards Sahul.

In any case, the hybridisation among species is not only a matter of curiosity. It
bears important implications, both negative and positive, for our current health. We
will talk about the negative effects of our interbreeding with the Neanderthals in
Chap. 9. Here, we will briefly mention some positive effects. Certain Neanderthal
genes helped us to adapt to the cold and to the low levels of UV light in northern
Eurasia. A variant of a gene, referred to as EPASI, inherited from the Denisovans,
turned out to be useful to the sapiens who settled in Tibet. By saving on the amounts
of oxygen needed, it helped them adapt to altitudes over 4000 m. The ancestors of
the future inhabitants of Oceania had also genetically encountered the Denisovans.
But as EPASI served no purpose on the Australian plains, it was probably lost
through the effect of natural selection.

Finally, it seems that another human species crossed the Wallace line before us.
In 2003, the remains of some individuals of a fourth, bizarre human species were
found in a wonderful cave on the island of Flores, set between Bali and Timor,
amidst natural surroundings seemingly borrowed from the set of a fantasy film.
These were classified as Homo floresiensis and immediately nicknamed Hobbits,
after the heroes of Tolkien’s books.

In the beginning, it seemed impossible that these people could have been human.
They were no taller than one metre in height and weighed no more than 25 kg. They
had enormous flat feet, long arms and a brain that was about the same size as that of
a chimpanzee. However, they manufactured stone tools to hunt large animals. It is
known that they fed on giant rats; they also hunted the stegodon, a species of dwarf
elephant-like creature that is now extinct, and even the large monitor lizards
measuring 67 m in length that still survive on the northern coast of Flores and
on the offshore islands of Rinca and Komodo. The latter species is extremely
dangerous due to its poisonous bites, which cause a slow and extremely painful
death. It is difficult to imagine how, and with what courage, this species of tiny
hominins was able to hunt and eat such animals.

When did this human species disappear from the face of the Earth? Initial
radiocarbon and luminescence dates suggest that they survived up to 17,000 years
ago, but this chronology has been revised in 2016. New dates based on different
geo-chronometers, including uranium-thorium, show that their bones and stone
tools disappeared from the fossil record around 60,000 and 50,000 years ago,
respectively. The demise of these humans coincides with the arrival of
Homo sapiens in South East Asia, but our role in their extinction is not clear.
“It’s a smoking gun for modern human interaction, but we haven’t yet found the
bullet”, said Bert Roberts, one of the scientists involved in this study.

In the beginning, when people were reluctant to believe that an actual new
human species had been found, some suggested that they were the remains of
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some deformed sapiens who had been struck by a strange disease, such as micro-
cephaly, a neurological malformation that causes the brain to remain very small and
stunts growth.

This reaction is quite typical and crops up regularly whenever a new hominin
species is discovered. It is understandable that some members of the academic
community would wish to defend their scientific views vigorously if the new
discoveries shed doubt on it. We need only think back to the discovery of the first
Neanderthal remains in 1856 when some medical doctors immediately suggested
they belonged to a sapiens with rickets.

The doubts shed over H. floresiensis seem to have no substance. Yet, it was
recently proposed that the remains found in the Liang Bua cave were those of a
small sapiens with Down’s syndrome, a disease that makes the brain somewhat
smaller, shortens the limbs and flattens the feet. The scientific community kept
rejecting such claims. This was, indeed, the third time that a degenerative disease
had been suggested as an explanation for the existence of these new hominins. A
famous Australian anthropologist said at the time: “The discoverers seem to lack
the capacity to recognise a village idiot when they see one”. But as more and more
hominins of this kind were subsequently discovered, it would suggest that there was
an entire village of idiots!

Other paleoanthropologists believed that these remains belonged to a new
species of archaic human, similar to Homo erectus, who had dwarfed due to living
on an island where resources were scarcer. The closest analogies are those of dwarf
elephants in Sicily and dwarf mammoths in Sardinia in the ice ages. Some scholars
went on to suggest that they were a variant of Australopithecus. It has unfortunately
not yet been possible to analyse their DNA, despite recent attempts by two research
groups. Who knows whether a Hobbit fraction could turn up in some of us? It seems
unlikely, but on the other hand, our behaviour never ceases to amaze. We only need
to think of events that some believe may have occurred concerning our relationships
with the apes in deep time.



Chapter 4
The Apes and Us

Some anthropologists think that interbreeding took place, perhaps for relatively
long periods, between some of our early ancestors and those of the chimpanzee. But
for this line of conjecture, the arguments are very questionable and disputed. These
events can apparently be traced back to the period following the separation of the
two lines of evolution from the common ancestor. The suggestion of a certain
reciprocal “affection” between our ancestors and those of the chimpanzees, which
would then have been morphologically and genetically closer to one another, is
based on a discrepancy between the dates on which the final separation between the
two evolutionary lines must have taken place.

The dates obtained from genetic studies differed from those emerging from
archaeological studies: according to genetic data, the separation took place about
6 million years ago, but the age of the earliest hominin fossil remains, belonging to
Sahelanthropus tchadensis, date back to 7 million years ago. Some suggest that this
discrepancy could easily be explained by assuming that genetic interbreeding may
have carried on after the separation. This would have reduced the apparent genetic
divergence between the chimps and us. This divergence is based on the number of
DNA letters that are different between the two species; it can be converted into
“divergence time”, by assuming that the mutations that create this difference
between genomes occur at a constant rate. Unfortunately, the accuracy of the
molecular clock is questionable and the archaeological dates are still tentative.
Some even doubt that Sahelanthropus was a real hominin. As a result, we cannot
reach any definite conclusion according to this line of reasoning.

There is a new twist to this story. It was recently discovered that human and
chimpanzee X chromosomes are markedly less different than are the other chro-
mosomes. This fact induced some geneticists to suggest that, about 4 million years
ago, male proto-chimps mated with female proto-humans. The male hybrids would
have been infertile (as can be explained by known genetic rules), but the females
would have been fertile and could have backcrossed with male proto-humans, and
thence onward.
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4.1 The First Scandals

The feeling of a certain similarity between us and the other great apes is, indeed,
difficult to ignore. When Darwin saw an ape for the first time, he noticed that she
behaved “like a naughty child”. Jenny was the first young orangutan bought by the
London Zoo, and had been dressed for the occasion in a flowered pinafore. These
animals provoked both fascination and revulsion in conformists of the age. Queen
Victoria, for example, found them “disagreeably human”.

Society at that time, particularly the part closest to the church, would not have
been kind to Darwin. We have already spoken about how he was ridiculed in the
press by caricatures showing his bearded face on the body of an ape. Yet, it would
have taken more than slander and invective to discourage all the naturalists and
adventurers who immediately began to seek the “missing link” between us and the
apes, a misleading concept that still lingers on in the minds of many to this day. One
such believer was the Dutch physician Eugéne Dubois who discovered Java Man in
1894, naming him Pithecanthropus erectus in the conviction that he was an “ape-
man”, although he was eventually reclassified by others as Homo erectus. This
individual dated back to approximately 500,000 years ago.

The academic world of the time displayed the usual scepticism that accompanies
every new discovery, suggesting that the find was that of an extinct gibbon. Dubois
nevertheless remained convinced that it was the elusive “missing link” and that the
cradle of humanity was in Asia. On the first point, he was (partly) right: it was
indeed a hominin, albeit not the missing link. His second assertion nevertheless
proved to be completely wrong.

Thirty years later, Raymond Dart found the Taung child in South Africa. This
was an even more ancient hominin dating back, as we now believe, to approxi-
mately 3 million years ago. Anthropologists of the period did not initially agree that
this find belonged to our evolutionary line either; instead, they considered it to be
some kind of ancient extinct ape. It nevertheless turned out to be a proper hominin,
and the species it represents is now known as Australopithecus africanus. Only later
was it found that Homo erectus was of African origin, when similar and even more
ancient humans, known as Homo ergaster, were found on that continent. Java Man
was actually their direct descendant, the result of their previous migration eastward.

Our connection with the apes is the aspect that has attracted most headlines and
led to the most enmities towards the theory of evolution. Often, the most outrageous
reactions stem from misleading interpretations and preconceptions that persist to
this day. Indeed, we now know that we share only one ancestor with the chimps. In
any case, he was neither a man nor a chimp. So when was the period of greatest
expansion of the now-extinct great apes that we also call hominoids? This is not a
digression. A very brief overview of this evolutionary trajectory will actually help
us to better understand ourselves, the most recent of hominins.
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4.2 Planet of the Apes

To answer the question, we must refer to changes in environmental and geological
conditions during the deep past. How can we reconstruct these conditions for such a
long and remote period?

The history of how environmental conditions have changed on Earth is actually
stored in many natural archives. A record stretching from the earliest times up to the
present day has been preserved, for example, in the rocks (as far back as the origins
of the planet), in marine sediments (up to tens of millions of years ago), in the long
cylinders (known as cores) of ice that can be obtained by drilling the polar ice caps
(up to 1 million years ago) and lastly, for periods closer to our own time, in lake
sediments, stalactites, corals and even tree rings. In the latter case, we can only go
back to the last 10,000 years.

Many details can be read in all these natural archives. For example, different
oxygen isotopes are preserved in every layer of marine sediments, Antarctic ice
cores, corals and stalactites. All you have to do in order to obtain the temperature
during the corresponding period is calculate the ratio between concentrations of two
oxygen isotopes, oxygen-18 and oxygen-16. In lake sediments, you can also
identify pollen grains and hence plants from the period corresponding to that layer.

The history of the apes, on the other hand, is written in their fossilised bones and
teeth. Once, these findings were few and far between and analytical techniques were
based only on observation and morphological comparison. Nowadays, we are able
to find many new remains, sometimes through the use of advanced satellite remote
sensing. We are also able to analyse their internal microstructure using quantitative
and non-destructive techniques. When we cross-match all this information, it
recounts the story of the “Planet of the Apes”: what the Earth became between
approximately 25 and 15 million years ago.

Fig. 4.1 Chimpanzees talk it over in committee. Shutterstock.com, Copyright Patrick Rolands
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At the time, Africa and Eurasia had become linked due to the movement of their
respective tectonic plates. The high global temperature caused immense evergreen
forests to grow up and ultimately cover most of the dry land. More than 100 species
of hominoids were then dispersed between the Iberian Peninsula, China and
southern Africa. But things were about to change.

Long before, about 50 million years ago, the Indian plate had crashed into the
rest of Asia, forming the Himalayas and raising the Tibetan plateau. This brought
about a change in atmospheric circulation and favoured the absorption of carbon
dioxide by the newly-formed rocks. From that time, the overall temperature of the
Earth had begun to drop. But this very long-term trend was broken and reversed at
the time we are interested in, ie, between approximately 25 and 15 million years
ago. After this warm period, the global temperature began to fall again. Gradually,
many areas became arid, splitting up the apes’ habitats. This put an end to the Planet
of the Apes, since most of them subsequently became extinct, although some
adapted to the new environments.

Very little remains today of that biodiversity. In addition to the gibbons, only
two species of orangutan survive in Asia. These are found in Borneo and Sumatra.
Two species of gorilla, in addition to chimpanzees (common chimpanzee and
bonobo), are clinging on in Africa, but we do not know for how long. Yet, the
last surviving species of Homo has colonized the entire planet. When did the
Human Planet begin to form, and how?

4.3 The Human Planet

The geological record tells us that 67 million years ago, when the Planet of the
Apes was almost over and the forests began to give way to savannahs in extended
areas of Africa, some bipedal creatures made their first appearance. They were
different from us and also from the other surviving great apes. These are often
called “proto-humans” or “pre-humans”, because they evolved before the genus
Homo. It has been suggested that the upright posture began randomly, within a
particular group of hominoids, and was then imitated and transmitted to subsequent
generations because it was more suitable for survival. Only later would natural
selection favour the individuals best able to absorb this innovation to the point of
transforming it into a genetic and anatomical adaptation. Though we know little
about our ancestors, the mists have begun to clear in recent years.

One of the forms that preceded humans included Ardi, a female living in a period
very close to that of the common ancestor that we shared with the chimpanzees. Her
brain measured 350 cubic centimetres; she weighed 32 kg and stood 120 c¢m in
height. The bones of this Ardipithecus ramidus, as she was classified, were discov-
ered in the Afar Depression, in present-day Ethiopia, one of the lowest areas in
Africa, sandwiched between layers of volcanic deposits. Because ash always
contains a small percentage of potassium, including one of its radioactive forms
(potassium-40), the age can be determined with certainty because potassium-40
decays very slowly to turn into an isotope of argon, argon-40. By counting the
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argon-40 atoms present in the volcanic material using a mass spectrometer, we can
therefore determine Ardi’s age with great accuracy: 4.4 million years.

Although her new iliac structure allowed her to walk upright, she still retained
longer arms and relatively prehensile feet with an opposable big toe. This meant she
could still climb trees.

Going back in time to the common ancestor between us and the chimpanzees,
hominins became increasingly different from present-day humans but no more
similar to chimpanzees. Their evolutionary adaptations proceeded independently
and sometimes they developed particular traits that did not concern us at all. For
example, Ardipithecus did not have the modern specialisations developed by the
chimpanzee, such as walking supported by the knuckles of their upper limbs.

Lucy, a female Australopithecus afarensis, also bipedal, appeared approxi-
mately one million years later. This species is now known by abundant material
from Ethiopia, and some from Kenya too. Lucy was more specialised than Ardi and
more inclined to walk upright, even though she must still have been a climber. She
had longer legs, a big toe that was no longer opposable and a foot that was rigid but
already slightly arched, almost like our own. However, she probably still walked
slowly and unsteadily. At that time, numerous hominins of different species were in
existence and lived a few kilometres away from one another in the Afar Depression.
Among these, the recently discovered Australopithecus deyiremeda already had
structural dental and jaw characteristics that are traditionally associated with the
genera Homo and Paranthropus.

We must nevertheless not fall into the trap of believing that Ardi, Lucy and the
other hominins who came before us were unfinished beings, freaks of nature or
prototypes that had to be improved upon to reach our present form. Their bodies
were actually perfectly adapted to their natural habitat: nowadays, we would call
them “successful solutions”. They, like us, were the combined outcome of chance
and necessity. They inhabited this planet for millions of years. So far, we sapiens
have only managed some 200,000 years, even less, a mere 100,000, if we go back to
when we acquired the mental attributes that characterise us today. As the genus
Homo, we have nevertheless lived to the respectable age of more than 3 million
years, according to recent discoveries.
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Fig. 4.2 Timeframe of anatomical changes during human evolution (Ma: millions of years; ka:
thousands of years). Source: Adapted from Wikimedia Commons



Chapter 5
The Quest for Fire

We have already mentioned the successful solutions adopted by the various species
of hominin who came before us. Sometimes these took the form of stronger teeth
and jaws, while on other occasions the difference was the result of body size,
indiscriminately smaller or larger, depending on the environmental circumstances.
In some cases, the solutions concerned the best systems of locomotion or other
specific physical characteristics (the ability to climb or run). We nevertheless
appear to have ruled out the approach taken by the large predators of equipping
themselves with “built-in”” weapons, such as more powerful and sharper claws.

It now seems reasonable to ask: What were the successful solutions adopted by
the many variants of Homo at the dawn of humanity? We can start to answer this
question by considering new sources of advantage in the struggle for survival. It
could be useful to focus on one important step that allowed us to improve our ability
to survive without changing our anatomy.

5.1 From Scavengers to Opportunists and Hunters

At a certain point, we became aware that we could equip ourselves with stone
objects that we were able to collect and shape using our own free hands. They could
be used to scrape the last scraps of meat from animal carcasses or to break bones in
order to get at the marrow, but they could also be used as weapons for killing small
animals or other hominins. Initially they took the form of pebbles with a single
cutting edge.

It was always thought that the most ancient tools of this type, created in an
archaeological industry we call Oldowan, dated back to 2.6 million years ago. In
2015, however, similar stone tools were found in Kenya (near Lake Turkana) dating
back 3.3 million years, 500,000 years before the official appearance of Homo, whose
earliest fossil remains, dating back 2.8 million years, were also discovered in 2015.
According to their discoverers, they could be attributed to pre-human hominins
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such as the species Kenyanthropus platyops, which, at the time, lived in that still-
forested area of Africa. In this case, we might lose our right to lay claim to this
innovation, which is considered a cognitive leap crucial to the advent of the Homo
species, ascribing human traits to other genera of hominin. Alternatively, we might
attribute these artefacts to a new, as-of-yet undiscovered Homo species, evolved
before the onset of the glacial cycles.

The first tools with sharp edges on both sides appeared 1.8 million years ago and
are known as Acheulean tools. These artefacts, which were definitely produced by
the Homo genus, were obtained by working the stone repeatedly on both faces in
order to obtain a fairly flat object. The result was a very sharp almond-shaped knife.
In some cases, this involved a long and difficult procedure that only a few of us
would be able to undertake nowadays without some practice. At this point, the tools
were much more than mere “cutlery” used to glean a few scraps of food from the
leftovers of others’ meals, but could be used as weapons proper. With the addition
of a wooden handle, they actually made excellent axes.

Another formidable ally that came onto the scene during the same period in
which these more technologically advanced tools first appeared was fire. Control of
fire was to have a decisive influence on human evolution.

Wildfires already had a significant impact on the environment frequented by
humans, whether this was the dry, arid African savannah or the icy Eurasian
steppes. They soon learned to use it to light the nights, keep warm and socialise,
but also as a weapon for defensive as well as offensive purposes.

Many argue that moving from a diet based on plants and insects (such as that
predominating in a forest) to a more omnivorous diet that included otherwise
indigestible foods (such as tubers) and meat was only made possible through the
control of fire. However, recent findings suggest that stone tools were used by early
humans for processing meat and nutritious roots or tubers, long before the devel-
opment of cooking. Fire also permitted hominins to keep large carnivores away
from the prey they had just killed and to survive behind their backs. Fire also
enabled them to hunt prey directly, cook it and digest it with greater ease. This led
to greater brain development, an evolutionary solution that was to prove strategic to
our survival. Fire also made it possible to sterilise meat against the potential effects
of all the pathogenic parasites and germs that are present in raw food. During this
process, we rose from a medium-low position to a higher position in the food chain.
We were not yet competing with the large carnivores, but at least we were turning
from prey to predators.

The Acheulean tools we mentioned above are attributed to Homo ergaster, the
first fully human species, which appears in the African fossil record of about
2 million years ago. He had a much more voluminous brain than previous hominins.
Not only could he walk upright, as the australopithecines had already been doing for
millions of years, but he could also run at high speed over long distances due to his
new Achilles tendons, his longer femur and other anatomical innovations. Natural
selection also improved his hands, which in previous hominins had already become
increasingly adapted for gripping objects and possibly throwing them.
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Interestingly, a recent study shows that our hands are not too different from those
of the common ancestor we share with the chimps. In any case, the ergaster hands
already had an elongated thumb, shorter fingers, an extended gripping surface and
all the necessary tendons and muscles. They had become precision instruments,
designed to work stone tools and, if necessary, to equip them with a handle. With a
stronger and more flexible wrist, these objects could be grasped firmly and used for
every need. This made it possible to dig into the ground in search of roots and
tubers, extract the marrow from the bones of prey and also strike animals and other
adversaries from a distance. The latter capability was also enhanced in ergaster
through anatomical changes to the shoulder that made it possible to store the elastic
energy required for throwing projectiles.

The major difference, though, was almost certainly made by the control
of fire.

5.2 Climate and Evolution

Over the last 3 million years, we have gone through several glacial cycles of
different intensity and duration. Cooler phases have alternated with warmer phases
at a pace dictated by astronomical cycles, which depend on changes in the Earth’s
orbit around the sun. The cold phases could last from 40,000 to 100,000 years; the
warm phases from 20,000 to 30,000 years.

It has been noted that this period of great environmental changes coincided with
a period during which natural selection favoured hominins with a larger brain,
allowing them to build up relationships within increasingly large groups. We will
return to the importance of this point below.

While it was freezing in Europe and Asia, in Africa, the drought led to fires. The
forests dwindled in the north and south, making way for steppes and savannahs,
respectively. In Africa, on the edge of these increasingly sparse forests, the latest
robust australopithecines could survive (but not for too long) by living on roots,
berries and other low-quality foods.

Fire became a constant presence, particularly in the Great Rift Valley, the
lowland region that runs through nearly all of East Africa. All animals were afraid
of fire, except for Homo ergaster, which eventually learned to master it. Of course,
we do not know how this happened, but we can be sure that in order to do so, these
humans had to overcome an innate fear that no other animal has yet been able to
dominate. They had to develop the ability to control their emotions. They must have
dreamed of becoming “masters” of the fire: creatures that did not then exist in
nature. This allowed them to survive and evolve, overcoming many difficult
periods. Thus, we see the start of the biological and behavioural changes that
almost 2 million years later would lead to modern Homo sapiens and other
human species.

How far back can we trace the first use of fire? And which species were
responsible for it? The most ancient human site that allows us to answer these
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questions, so far, is that of the Swartkrans cave in South Africa, where archaeolo-
gists have found bones burned by non-spontaneous combustion dating back to 1.5
million years ago. These early humans, probably H. ergaster, must have realised
that fire could be used not only to heat but also to catch and cook new prey.

Armed with fire, advanced stone tools, a larger brain and perhaps better commu-
nication skills, the ergaster were the first humans to leave Africa, about 2 million
years ago. They gradually reached West Asia, China and Southeast Asia, where their
fossil remains date back to 1.8 million years ago, in an Asian variant known as
H. erectus. Hearths dating back some 800,000 years have been found at Zhoukoudian
in China and attributed to this hominin or to a related species, Homo pekinensis.

The use of fire was already an advanced practice for one descendant of ergaster,
H. heidelbergensis, a human with a 1200-ml brain who was subsequently to evolve
into H. sapiens in Africa and H. neanderthalensis in Eurasia. Their hearths have
been found in France, containing the remains of burned bones, blackened stones
and even a kind of chimney. The remains of this species date back to between
350,000 and 600,000 years ago, a period spanning various glacial and interglacial
cycles. At that time, Europe was roamed by the ancestors of present-day rhinocer-
oses and buffalos, which must have tasted excellent when roasted in the newly-
invented hearths with chimneys.

The lifestyle of the Neanderthals and modern sapiens also required an intensive
use of fire. Under its light, the sapiens were able to represent an incredible variety of
animals on the walls of their caves. Because they were drawn using pieces of
charred wood, it was relatively easy to date these paintings without damaging them.
The rock art of the Chauvet cave in France dates back to more than 35,000 years.
In this case, archaeologists used the radioactivity of a particular form of carbon,
carbon-14, which is produced by nuclear reactions between cosmic rays and the
atmosphere. It is based on the decay of carbon-14 atoms in organic materials.
Modern radiocarbon dating methods achieve such a level of sensitivity that a
fraction of a milligram is sufficient to perform the analysis. This nuclear chronom-
eter only works for the last 50,000 years, but that is all we need to study the arrival
of sapiens in Europe, Australia and the Americas.

It may happen that calcite precipitates hide the paintings when made on the
ceilings of a cave. Fortunately, uranium-series dating can be applied, in such cases,
revealing their formation process. In the case of the Altamira cave, in Spain, such a
method shows that some of the underlying pictures were older than 35,000 years
and went on being painted during a prolonged period of time, between 35,000 and
15,000 ago. It was a collective endeavour—passed on through generations—that
well deserves its World Heritage listing.

Gathering around fires, sapiens could also produce music, using the long bones
of the griffon vulture and mammoth tusks marked by holes bored into them with
stone tools. Accurate radiocarbon dating has shown that some, in Hohle Fels,
Germany, date back to 43,000 years ago.
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5.3 Weapons of Mass Destruction

It seems that modern sapiens were able to do a little more than Neanderthals with
fire: they could change their environment—and they wanted to. They began with
the extensive and selective use of fire for hunting. This behaviour, which immedi-
ately had a devastating impact, has not yet been recorded for any other human
species.

The environmental impacts of sapiens have been documented in studies of
Lynch’s Crater, an ancient volcanic lake in northern Australia whose sediments
harbour the secrets of the last 200,000 years of environmental history. The various
layers, also dated by means of natural radioactivity, contain pollen that describes
how the Australian flora has changed over time.

Before the arrival of sapiens, the geological records clearly show a switch from
rainforest to the first eucalyptuses, which love fire and even reproduce better if they
are burnt. In this case, the change was determined by a selective adaption that took
advantage of the wildfires that occurred in Australia due to the drought. Yet, the
sediments of 40,000 to 50,000 years ago show a considerable increase in charcoal
particles coinciding with the arrival of sapiens on the continent. By freeing up vast
tracts of forest using fire, the newcomers could effectively coordinate their hunting
techniques and control animal movements. In doing so, they caused a dramatic
ecological impact on both flora and fauna. The eucalyptus tree has dominated the
Australian flora ever since.

Fig. 5.1 First humans in Australia: hunting Diprotodon. Source: Drawing by Tullio Perentin,
ZOIC, Trieste



34 5 The Quest for Fire

Archaeological records extensively document the fact that large animals lived
undisturbed in Australia for millions of years: Thylacoleo carnifex, a marsupial
lion, Diprotodon optatum, a giant rhino-sized marsupial with a camel’s nose,
Genyornis newtoni, a wingless bird weighing more than a tonne, and Megalania
prisca, a 6-m-long lizard. All these animals were wiped out upon the arrival of
H. sapiens.

Similar stories may be recounted for the Americas, when the sudden appearance
of modern humans, approximately 15,000 years ago, coincided with the disappear-
ance of Smilodon fatalis, the sabre-toothed tiger, the mighty camel Camelops
hesternus and other large animals of the glacial period. An ancestor of the
present-day elephant, Gomphotherium, may have been one of the last victims.
The bones of this prehistoric animal were recently found lying near arrowheads
attributable to the Clovis culture, which characterised one of the first sapiens groups
colonising the Americas.

And these were not isolated cases. Following our arrival on each island or
continent that had not yet experienced our passage, we would bear witness to the
systematic disappearance of species and genera that had lived undisturbed for
millions of years despite numerous and dramatic climate changes. They had not
learned to fear us. Within a couple of thousand years in Australia, 23 out of
24 known species weighing over 50 kg died out, along with countless other lighter
species. The entire structure of the continent’s food chain was altered. Some
scholars blame climate change, but recent palaeoclimatic and archaeological studies
confirm the human contribution to the slaughter. In particular, the discovery of a huge
number of burnt eggshell fragments across Australia reveals how Genyornis were
driven to extinction, around 47,000 years ago: it was not only through our hunting
them, or destroying their habitat; it was also through our mass feeding on their eggs.

Similar extinctions occurred in North America, where 34 out of 37 large mam-
mal genera disappeared in a short time span, around 11,000 years ago. In this case,
though, climate change could have contributed to their demise. In South America,
50 out of 60 megafauna genera disappeared. The same phenomenon was to take
place in Madagascar where the giant elephant bird, Aepyornis maximus,
disappeared soon after our landing 2000 years ago. In New Zealand, the big moa
bird vanished after the arrival of the first Maoris between 800 and 1000 years ago.
In the Caribbean, the giant sloth disappeared following our arrival 5000 years ago.
The dodo, Raphus cucullatus, a bird endemic to Mauritius, met the same fate upon
the advent of the Portuguese in the seventeenth century. The list of “casualties”
goes on for all the islands or isolated continents on which we set foot.

The extinctions of large animals in Africa proceeded at a slower pace. Having
evolved with us, they learned how to deal with us. But that did not ultimately help
them much. It is, indeed, estimated that most of them will disappear within this
century along with our closest relatives, the last apes. The only animals of a certain
size that get along with us are those that we raise as foodstuff, those that help us get
around, for work or leisure, and those we keep as pets. All the others tend to be
wiped out by hunting or by devastating their natural habitat.
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5.4 The Disappearance of the Neanderthals: Many Clues,
Little Evidence

Even the Neanderthals succumbed to our arrival in Eurasia, despite the marginal
episodes of genetic interbreeding discussed previously. Recent studies have greatly
narrowed down the period when we lived alongside the Neanderthals. Although the
coexistence was initially believed to have lasted longer than 10,000 years, very
recent analysis of hundreds of samples taken from dozens of archaeological sites,
from Spain to Russia, show that we may have cohabited—on a steady basis—for
less than 3000 years. This is a very short period when we consider that the
Neanderthals were another very ancient and well-acclimatised human species.
The territorial replacement of Neanderthals by sapiens did not happen suddenly,
but rather proceeded gradually at different times and in different places in accor-
dance with a mosaic pattern that steered the different Neanderthal communities
further and further apart, thus exacerbating the ongoing underlying biological and
cultural separation. The last remnants of their culture disappear from the archaeo-
logical record about 40,000 years ago.

According to some scholars, the Neanderthals had already undergone a profound
demographic crisis before our arrival, having scaled down to no more than 70,000
individuals (with only a few thousand breeders) increasingly separating into smaller
groups. Under such conditions, it is reasonable to suppose that close inter-breeding
could have been commonplace, as was indeed confirmed by a DNA analysis carried
out on the remains of the Neanderthal woman from the Altai Mountains. This
condition could have added a genetic disadvantage to the list of their impairments.
We cannot, however, rule out our responsibility in the final act of this drama. We do
not know how many of us had arrived in Eurasia by that time, but both genetic
analysis and archaeology suggest that our population grew dramatically in the
corresponding period.

Some argue that one of the reasons for the Neanderthals’ disappearance was
because our presence reduced the resources they needed for survival. Yet, too few
of us were around at that time to support this hypothesis: the planet was still capable
of sustaining both species. It is more likely that the exercise of excessive violence
that distinguishes us, and that has led to the genocide of so many peoples different
from our own, was already at work. Tolerance does not seem to be one of our
genetic traits. The Neanderthals were probably a species too similar to us to ignore,
and too different to be tolerated.

Most likely, in order to prevail, we had to rely upon advantages that the
Neanderthals did not have (eg, the capacity to form large bands, or the availability
of better weapons, such as throwing spears, as opposed to those suitable for close-
body combat).

The destruction of the natural environment continued when, once the Big Chill
was over, we devoted ourselves to agriculture and livestock farming, reducing
biodiversity to the limit. We also used fire to extract copper, iron and other metals
from stone and ultimately to forge ever more powerful weapons, this time to be
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used against other sapiens. The last 1000 years of our history are full of genocides
attempted or perpetrated against the most vulnerable peoples.

At this point, we had reached the pinnacle of our ability to dominate other living
creatures and nature in general. Our potential for destruction seemed to have no
bounds. Some say that we had achieved this position too quickly, from an evolu-
tionary viewpoint, and that we were not yet able to manage it. Yet, once most of the
large animals had disappeared, the sapiens who settled in Australia learned how to
live in harmony with the continent’s ecosystem by protecting the flora and fauna
from further damage until the Europeans arrived two centuries later. This means it
is not impossible to learn from our mistakes, but we need to determine the
conditions under which we are able to do so.

In recent centuries, our appetite for energy led us to start burning coal and other
fossil fuels, contributing to global climate change. In the past, at the brink of
extinction, we managed to face dramatic climate changes, and even turn them to
our advantage. The next challenge is to see whether we can survive and prosper
through the environmental disasters and exterminations that we ourselves are now
able to unleash.



Chapter 6
The Naked Ape

During the course of our evolution as Homo, we have quite clearly distinguished
ourselves from the other animals not only through our ability to control fire but also
through changes to our bodies that, at first glance, do not seem to make any sense at
all. To begin with, the idea of walking upright is hard to justify. It certainly makes
us unstable, exposes our vital and reproductive organs, narrows the birth canal, and
means we are afflicted by several ailments as we get older. Even our young initially
prefer to crawl on all fours before they try to walk like their parents. To explain why
we put up with all these disadvantages, we have to look for compensatory benefits:
for example, the ability to run faster, to consume less energy, to see further, and to
cover open spaces and leave our upper limbs free. The topic is nevertheless still
wide open for debate.

A second, much more intriguing mystery is why we progressively rid ourselves
of our hairy pelts. After all, these helped us to survive in a wider range of
temperatures, they protected us against the knocks and bumps of our adventurous
lifestyles, they shielded us from the sun and they allowed us to wander around with
our young holding onto our pelts so that we were free to use our upper limbs, and
that is just a short list of benefits.

What countervailing benefits could possibly justify our current light hair state?
The only mammals that seem to have embarked upon this path are the ones living in
the sea, such as whales and dolphins. In this case, it is clear that hair is not needed.
The fact that it is useful to us is proven by the fact that in colder climates we have
always been eager to wear the furs of other animals and in warmer climates have
almost always sported some piece of clothing, however small.

What is the explanation for losing our hair and when did we start to wear
clothing? Admittedly, we have not lost our hair completely. We kept it on our
heads and also where we needed to prevent excess sweating that would cool the
body down: in the armpits and groin, for example. Our body is also still covered by
a fine layer of hair (which is not actually so fine, in some cases).

If we ignore these details, the questions are still difficult to answer because,
unfortunately, hair is not preserved in the geological record and neither is clothing.
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Recent studies using electron microscopy and x-ray microtomography have
allowed us to see the imprint left by the hair of some animals in the Pleistocene.
What remains are empty microscopic channels left by fossilised hairs in the rock.
Regrettably, more finds of this kind are unlikely to shed any further light on the
conundrum.

Some have recently suggested, somewhat boldly, that the very fact of our hair
loss (probably as a result of an individual genetic mutation) led us to evolve an
upright posture. If you are a mother, it is undoubtedly difficult to carry offspring as
you go about your day-to-day activities without having a hairy pelt to which they
can cling. According to this view, the “state of necessity” determined by mother-
hood—the need to hold your young in your arms—was instrumental in freeing up
the upper limbs from the functions of walking. Yet, this gives rise to a disadvantage,
affecting only the female gender, when it comes to survival-related activities. This
supposedly led to female dependency on males for their livelihood and, conse-
quently, female sexual “gratitude” to the male, a condition that would have given
rise to the first families. This conjecture is still, however, very debatable and has
found little support in the scientific community.

6.1 The Loss of Hair: A Few Facts and Many Hypotheses

We’ll begin with the known facts. Of all the existing great apes—gibbons, orang-
utans, gorillas, chimpanzees, bonobos and H. sapiens—we are the only ones
without an evident hairy pelt. Before we try to understand why this should be, let
us take a look at when this story began. Considering our earliest forefathers, the loss
of hair probably did not affect Ardipithecus or the other bipedal apes that were still
living in forest habitats 6 to 4 million years ago. The process is more likely to have
begun specifically with Australopithecus, a genus typified by having abandoned a
predominantly arboreal life to embark on the adventure of walking with a
bipedal gait.

The fact that the hair loss coincided with an increase in the number of our sweat
glands seems to confirm the need to adapt to a warmer, drier climate in order to
develop a more efficient system for cooling the body. A life led close to water
would also have made hair quite superfluous. In this case, any reduction in our hairy
coats would have had to go hand-in-hand with the formation of a layer of fat
designed to make us partly waterproof. And this is quite literally what happened.

One school of thought actually attributes some of our physical and behavioural
characteristics to a presumed ‘“aquatic stage”. Although these suggestions have
little support, they still deserve our attention because they are sustained by a variety
of arguments: these include our ability to swim at an early age, the capacity to
control our breathing, the presence of glandular systems capable of producing
grease and tears, and the aptitude for mating face-to-face. All of these characteris-
tics are similar to those of aquatic mammals. These arguments would be compatible
with an interlude of survival in isolation, in a marshy, lake or marine environment
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such as that prevailing in the vicinity of the Afar Depression in East Africa about
6 million years ago. This is the very time when we split off from the chimpanzee.
Only later, when we had lost all our hair and become “aquatic and bipedal”, did we
adapt, according to this theory, to the drier savannah conditions that are more
commonly described.

In any case, all the evolutionary solutions mentioned above are compatible with
the environmental changes prevailing during the peak period of the australopithe-
cines, who, for millions of years, witnessed the advance of savannahs to the
detriment of forests and were subject to an increased need to gravitate to the vital
water sources. The hair loss may also be explained by reasons related to sexual
selection, which would arguably make hairless individuals more attractive, partic-
ularly in the case of women.

There is also another explanation that could seem more trivial. Less hair led to
fewer parasites, which could easily escalate from a mere annoyance to a torment,
particularly in warmer climates. Ironically, our parasites can help us to understand
the loss of our hairy coat and the introduction of clothing. Lice are highly
specialised when it comes to selecting their habitat. Nowadays, every ape has its
own species of louse, but humans can have up to three, one for the hair, one for the
private parts and one for clothing. This fact turns out to be very useful for our
purposes.

Analysing the different DNA structures of our parasites tells us that the common
ancestor of the chimpanzee louse and that present in human hair dates back to
6 million years ago, confirming the date when our evolutionary lines diverged.
Since then, hominins and chimpanzees have evolved in harmony with their
respective lice.

At a certain point, the hominins nonetheless acquired a second species of lice
that lived in the pubic hair (commonly called crabs), which evolved from those of
the gorilla 3—4 million years ago. Glossing quickly over the embarrassing question
of how this transfer could have occurred, this finding suggests that the reduction in
human body hair must have started during that period. In order for two different
species of parasites to have developed, the follicular habitats on the head and pubic
area must have been separate. This means that Lucy was probably already “naked”,
or almost. In any case, her abdomen must have been sufficiently hairless to enable
two different species of lice to evolve.

So when did we begin to wear clothing? Humans have a third body louse that
lives on their clothes (where it lays its eggs). From there, it moves onto the skin
several times a day to feed. Genetic tests based on mitochondrial DNA mutations
tell us that the louse that lives on our clothing separated from the head louse
between 83,000 and 170,000 years ago. This means that we might have started to
wear clothes in Africa before our exodus from that continent.

The reason why remains a mystery, given that African humans could easily sleep
naked, possibly heated by fires arranged around their couches on cooler nights, as
some peoples still do even today, weather permitting. We also do not know if and
how the other archaic humans, now extinct, dressed during glacial periods in
Eurasia. One would perhaps assume that the latest species of lice evolved on the
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Fig. 6.1 Artistic representation of hominids’ biodiversity. Source: Drawing by Tullio Perentin,
ZOIC, Trieste

clothing of the Neanderthals and Denisovans, who lived in colder climates. Later,
they could have survived on our own clothing due to the encounters that we
undoubtedly had with those other species.

There is also a suggestion that, just as evolution selected skin colour based on
exposure to the sun, the hairy pelt could have become more sparse or thicker
depending on the temperature, the level of environmental humidity and the number
of available sweat glands.

6.2 Clothing, Roles and Images

Later on, we will discuss another possible explanation for why we started to wear
clothes at some point, irrespective of environmental demands. For the time being,
suffice it to say that dressing could also depend on the image we wish to convey of
ourselves to other members of the society. By dressing, we interact socially and can
express an idea of who we are. Not who we really are (this is our secret, of which we
are sometimes unaware), but rather who we wish to be perceived as. Ultimately, if
this artifice works, the fictitious character becomes real, capable of generating roles,
hierarchies and relationships, giving rise to meanings that we ourselves have
created. The identification of our own individual identities with an artificially
constructed image is one of the many ways of connecting socially and bringing
about significant effects, as we shall see.

Going back to our story, when the sapiens emigrated from Africa, they carried
with them both their parasites and the new innovation of clothing. This must have
proved very useful when dealing with the icy steppes of Eurasia. They would have
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been able to use the pelts of various animals, including those of Ursus spelaeus, the
cave bears that became extinct at the end of the last ice age.

US researchers have shown that European and Chinese sapiens from
40,000 years ago had already invented shoes. This can be deduced from an analysis
of their toes, which became weaker with the regular use of footwear. Because the
foot bones of the Neanderthals do not display this feature, this means that either
they possessed shoes that were less comfortable or that they went through all the ice
ages barefoot!

We have recently discovered other details, including the colour of their residual
hair. Sequencing of Neanderthal DNA has made it possible to identify a variant of
the MCIR gene (which encodes a protein used to produce melanin), which is
associated with red hair on the head and body, as well as fair, freckled skin.

Whether or not they wore shoes, their long survival through the various ice ages
suggests that the Neanderthals must definitely have developed techniques for
producing clothing out of animal skins. We have already mentioned their invention
of bone tools for making the skins waterproof. Now, we also have evidence that our
direct ancestors also produced pins, needles and other tools for making increasingly
elaborate garments. They were evidently not prepared to wander the Eurasian
steppes barefoot and poorly dressed. This was to prove particularly useful later
on when crossing the icy wastes of Beringia to reach the Americas.



Chapter 7
Lucy and the Other Ladies

So far, we have often spoken about men, but what happened to all the women? Can
we blame it all on Carl Linnaeus, the Swedish naturalist who coined the term Homo
in the eighteenth century to describe both sexes? The term is somewhat inapt for
describing a female. We must make an effort; we need to be more specific. How
many of us would immediately conjure up an image of a female on hearing the term
Homo erectus?

Narratives describing our origins almost always refer to a male hominin, who
evolved through the development of brains and dexterity. Women remain in the
shadows, although sometimes we emphasise the fact that they had to deal with an
increasingly risky childbirth and found themselves having to care for children with
longer and longer childhoods. In the meantime, males improved their stone tools,
making them ever more deadly for hunting and fighting (a typically male function).
Yet, these tools could also be used for foraging and then harvesting and cutting up
products found in nature (a typically female function). The cave paintings that
adorn thousands of caves and shelters of the past with images of large animals are
also usually ascribed to male artists, but is this assumption true? So, let us now
concentrate, for once, on women, using this term to include the female archaic
hominins, who are well represented in the fossil record.

The most famous finds are, indeed, often of women. For example, the
Ardipithecus ramidus individual Ardi, the Au. afarensis skeleton Lucy and one of
the recent Australopithecus sediba individuals, as well as the first Hobbit to emerge
from the excavations in the Liang Bua cave, were all female. The Denisovan Homo
is also a woman, as are many other erectus, neanderthalensis and sapiens finds. We
must, therefore, use the term Homo with great care; we never know whether it is
being used to describe a man or a woman in any given case. How is it possible to
establish gender from a few fossilised bones?

In recent years, we have been able to carry out DNA analysis routinely, and this
is now being extended to increasingly ancient fossils that, in the past, could only be
examined by means of morphological analysis (which is still a good method). In
adult hominins, particularly the most archaic ones, females had a much smaller
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structure than males. Today, these differences are very minor in our own species,
but in those days, they were often pronounced. Specific bones also had different
morphologies in males and females, especially the pelvis. In the female, the pubic
arch is wider than in the male. Her bones are also generally thinner and lighter.

These characteristics were found in Lucy, the Australopithecus specimen we
have already spoken about. This find was doubly lucky: not just an almost complete
skeleton that could be subjected to a morphologically accurate analysis but also one
whose remains were trapped in layers of volcanic ash that allowed us to use a dating
method based on the decay of potassium-40. This nuclear clock told us that Lucy
lived 3.2 million years ago. She was 20 years old, measured 110 cm in height,
weighed 30 kg, had a brain with a volume of approximately 400 ml and walked
upright. Her remains help us to glean important details about evolution.

7.1 The Obstetric Dilemma

Australopithecines had a wider and more concave hipbone than that of the chim-
panzees. The pelvic adaptation to bipedal locomotion was achieved by means of the
muscular reorganisation necessary to keep the body balanced in an upright position.
While the new pelvic structure facilitated bipedal locomotion, it unfortunately
increased the risks involved in childbearing. To explain this, we will try to draw
some comparisons between different species.

A small chimpanzee can pass through the birth canal without any rotation,
emerging with his neck facing backward and his eyes facing his mother. His head
is relatively small in relation to the size of the pelvis. During childbirth, the mother
does not, therefore, generally risk either her own life or that of her offspring.

In the australopithecines, the baby needed to turn around at the beginning of the
delivery process, but could then descend along the entire birth canal without further
rotations. Childbirth began to be risky, but not excessively so.

One million years later, the female ergaster had a pelvis that required a much
more complex delivery process, given that she was adapted to better locomotion but
now had to give birth to children with a larger brain. Childbirth became more
challenging.

Birth became even more difficult for the small sapiens with even bigger heads.
First of all, the shoulders had to be aligned with the main axis of the canal on the
way in and then turned again to line up with its main axis on the way out. At the end,
the baby has to come out with the back of its head turned toward the mother after
going through two half turns. The benefits of the upright position were thus offset
by more and more disadvantages that were leading us towards an increasing rate of
mortality among women and babies.

As the various human species evolved, we found a very effective solution to the
obstetric dilemma described above.

We could not change the female pelvis (or at least, not very much), since this
remained the pivot we relied upon for our upright posture and balance during bipedal
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locomotion for both genders. Though the female Homo admittedly had broader hips
than her ancestors, not many more tweaks could be made to sexual dimorphism:
females could not be hindered from walking efficiently in order to facilitate the
reproductive needs of the species. It was, however, possible to change the timing of
the birth, making it take place earlier. In this way, the full development of the baby’s
head could take place partly in the uterus and partly after birth. This is exactly what
seems to have happened. If we make a comparison with the world of all the other
primates, it turns out that we sapiens are an exception in at least two respects: (i) the
large size of our brains in relation to our bodies, and (ii) the shorter duration of our
gestation. Let’s take a closer look at this second point.

A typical non-human primate with a brain as big as our own should by rights
have a gestation period of 18 months (in order to be in line with the development of
the other apes), whereas our pregnancies actually last only nine months. Further-
more, the first months of life are characterised by the infant’s total inability to do
anything for itself; indeed, the baby lacks even the most minimal survival functions.
During the first year or so, the brain (and the nervous system in general) continues
its development. This is made possible due to the presence of non-ossified parts in
the skulls of newborns such as the “fontanelles”, which were already present in
archaic hominins and also serve the purpose of making the skull elastic, facilitating
delivery.

This practically amounts to completing our growth (specifically that of our
brain) in a phase of life that is still foetal but is conducted outside the womb.
Now, everything begins to add up: the first part of the 18-month ideal gestation
period of the large-brained primate (human) takes place in the womb and the second
part takes place outside it. The largest possible newborn head size that will allow
the baby to be born alive without killing the mother has been calculated, amounting
to 500 ml. The sapiens newborn keeps below that limit with a volume of about
350 ml.

The shortening of pregnancies may already have begun in the prehuman
hominins. Recent studies on an Au. afarensis girl discovered in Dikika, Ethiopia,
who died at approximately 3 years of age 3.3 million years ago, show that she was
already born prematurely compared to chimpanzees. Her brain, in fact, measured
only 330 ml, corresponding to approximately 70 % of that of an adult, while at that
age, the brain of a chimpanzee is equivalent to 90 % of an adult brain.

The solution of making the birth happen earlier, achieved by naturally selecting
for premature birth, actually comes at a minimal cost, which is mainly borne by the
mother; she simply needs to look after premature babies for longer. This is
definitely an acceptable sacrifice and perhaps not a sacrifice at all, when compared
with that of risking her life together with that of her descendants, or of not being
able to walk swiftly.
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7.2 Turning a Disadvantage into an Advantage

With sapiens, the stratagem of modulating the timing of maturation extends not
only to the postnatal period but also throughout childhood as a whole, all the way up
to adolescence. Nowadays, we are the only primates to have such a long relation-
ship with our descendants. Why should that be?

Some maintain that this is an evolutionary advantage. A brain growing outside
the womb is able to absorb an enormous amount of information and is very
receptive in social and environmental terms. It is, therefore, malleable with regard
to the information and skills that require enhancing. We will see this advantage
prove to be crucial in the transmission of culture through generations and in the
development of cognitive abilities.

Even the development of language (spoken and sung) could be attributed, at least
in part, to the relationship between mother and child due to the fact that a hairless
mother is meant to hold her child in her arms. Because physical contact is so
imperative in primates for a more insecure and immature young, vocal reassurances
from mother to child may have reduced the demand for this contact, allowing the
mother to set her baby down and have greater freedom of movement to perform her
daily activities. Through natural selection, this ability could then have been handed
down and enhanced by adding in all other types of verbal communication, even
between adult individuals, duly supported by the development of the relevant areas
of the brain. The hypothesis that women are responsible for paving the way for the
“invention” of language, and perhaps even for the development of the first tools,
seems to be borne out by the observation that in societies that are still promiscuous
and, therefore, lack a father figure, the job of rearing offspring falls predominantly
on mothers, who thus become a primary source for transmitting knowledge, or at
least mould the children’s cognitive capacity.

Recently, we have discovered interesting details about the relative growth of
children’s brains in Neanderthal and sapiens. Immediately after birth, the brains of
the two species are very similar in shape and size (although the Neanderthal brain is
slightly elongated at the rear). During the first year of development, the structure of
the skull is not totally ossified and can still change its shape. At one point, we and
the Neanderthals start to diverge. In particular, sapiens goes on to develop a skull
shape that would make room for those parts of the brain that are crucial for visual
and spatial coordination, as well as for the development of symbolic thought. We
shall argue that this latter feature, although not totally absent in the Neanderthals,
turned out to be of paramount importance for our survival as a species.
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7.3 Teeth: The Black Box of Our Lives

Going back to the moment of birth, science allows us to obtain very useful
information when teeth are found at archaeological sites. All too often, they are
the only human remains that are left. We can read in them the daily and weekly
growth lines of the enamel, which are produced by the biological cycles that
characterise the cellular secretion. In particular, episodes of stress remain etched
forever in the growth layers of tooth enamel. Teeth are indeed a kind of black box
recording the experiences of their owners.

In our case, they are visible in mothers, as well as in babies. In women, they
reveal the number of pregnancies and any birth difficulties. In babies, they reveal
the stress they had to endure in order to be born. It is even possible to determine the
age at which they were weaned or at which they died. Information on mothers can
be obtained by analysing the growth layers of the third molars: these teeth, known
as wisdom teeth, emerge during their early childbearing years.

Synchrotrons, radiation sources developed for very different purposes, can be
used to acquire images of the internal structure of fossilised teeth without damaging
them. A synchrotron produces high intensity x-rays by accelerating electrons at
speeds comparable to that of light while they move along a circular path inside a
doughnut-shaped ring that is maintained under a high vacuum. The information
gained with synchrotron CT scanning is very detailed. It reveals the developmental
age of a hominin, confirming what we said earlier about the progressive lengthening
of the Homo childhood and adolescence along his evolutionary line.

The enamel microstructure tells us that all developmental stages were shorter for
australopithecines than for humans; indeed, they were still similar to those of
present-day chimpanzees. Modern humans take twice as long as the chimpanzees
(and probably also the australopithecines) to reach maturity. The growth period of
the first Homo species was probably halfway between that of modern humans and
that of present-day apes. Childhood began to lengthen only when human evolution
was dominated by brain growth. Both aspects are actually related and critical to our
evolution as sapiens: a prolonged childhood makes it possible to exploit our new
brainpower more efficiently and increases the ability to learn and convey
knowledge.

What did we learn from the x-ray imaging of Neanderthal children’s teeth? It
seems that their postnatal development was shorter than our own. It is, therefore,
justifiable to wonder how important this aspect was in reducing their learning
potential compared to their sapiens peers and whether there is any chance that
this was also one of the factors that reduced their ability to compete with us, leading
them to extinction a few thousand years after our arrival.
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Fig. 7.1 Recent reconstruction of Neanderthal woman with children. Source: By kind permission
of P. Plailly/E. Daynés-Reconstitutions Atelier Daynes, Paris

7.4 “Multimedia” Ceremonies

The sapiens women continued to care for their young, who went through increas-
ingly long childhoods. This made the women less mobile. We wonder whether it
was the women who left us those marvellous wall paintings of animals—bears,
rhinoceroses, lions and panthers—in the Chauvet caves in France. After all, it is
possible that the large animals could have been drawn not only because they were
hunted, such as the horses, reindeer and deer drawn thousands of years later in the
Lascaux cave, but also because they could stir strong feelings and allow for the
performance of large ceremonies.

In any case, whatever the gender of the artists and the purpose of the paintings,
the depiction of the different animals in the Chauvet cave, in which the heads and
legs of each figure are drawn several times in a sequence, side-by-side, with profiles
of animals of different sizes, has something extraordinary about it. Some have
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Fig. 7.2 Rock art in Chauvet, France. Source: By kind permission of Jean Clottes

argued that this marked the first attempt at dynamically representing observed
reality, a kind of show before its time. The cave, which boasts an area of 36,000
square metres, a curved “screen” and 442 animals drawn on the walls (together with
explicit female references), could well be the first known example of an Imax
cathedral, in which a sort of ceremonial “movie” could be performed. An experi-
ment has shown that a sense of movement would be achieved by combining this
painting technique with the effect of flickering torchlight in a dark environment,
making the viewer feel centre-stage, surrounded by a great deal of action. We are
sure that such a show, depicting hunting scenes between animals, perhaps accom-
panied by a story told or sung, would have stirred deep emotions in the audience of
those times. The same feelings are aroused in contemporary humans today in a
digital reconstruction of the Chauvet cave, in which a computer simulates a replica
of the paintings under flickering lights, allowing the viewers to experience the
jaw-dropping sight of those animal images in movement.



Chapter 8
Menus of the Past

Today, there is much talk of what foods suit us. Perhaps out of shame for our
ongoing mass exploitation of the animal kingdom and fear of the effects of a diet
based on intensive stock-rearing and farming, some of us take refuge in vegetarian
cuisine, even better if it is organic.

It is hard to deny that a carnivorous diet such as that prevailing in developed
countries is no longer sustainable for the planet if we all choose this path. Are we
really bound to do so? What did hominins eat in the deep time of our evolution?
This is not a matter of idle historical curiosity. After all, we are not only “what we
eat”’; we are also “what our ancestors ate”.

The ancestor that we shared with chimpanzees some 6 million years ago would
probably not have turned down meat, which is also occasionally eaten by the great
apes of today. Even Au. afarensis ate some meat. In 2010, the bones of animals
possibly butchered by these hominins using fairly primitive stone tools were found
in Ethiopia in the geological record dating back more than 3 million years.
However, they generally preferred to feed on fruits and vegetables. These latter
dietary preferences may have led them to extinction when climate changes dramat-
ically altered their habitat. The last australopithecines, such as Australopithecus
sediba, dating back about 2 million years, had resigned themselves to a diet of
leaves and tree bark, as may be deduced from the carbon isotope analysis of the
phytoliths contained in their dental tartar. Phytoliths are microscopic minerals that
form in cells of many plants, remaining well-preserved for long periods after the
death and decay of the plants. On the other hand, recent biomechanical analyses
show that sediba had a very weak jaw, not adapted to a diet based on hard foods. His
fate was sealed.

Until recently, it was believed that the African forests thinned out slowly and
gradually over the last few million years, giving way to the savannah. In actual fact,
the forests did not exactly disappear in this way. Recent analysis of marine sediment
cores taken from the Gulf of Aden near the African coast shows that the periods
between 2.9 and 2.4 million years ago and between 1.9 and 1.6 million years ago
correspond to particularly intense climate and environment changes, characterised
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by a rapid succession of forestation and deforestation. Each of these periods
corresponded, in turn, to a significant step in the history of human evolution. The
first period saw the appearance of the first human forms, such as Homo habilis and
the 2.8-million-year-old Homo recently found in Ethiopia, while the second saw the
appearance of H. ergaster, the first definitively human hominin.

Different evolutionary responses to environmental variations can be observed.
On the one hand, some species adapted through morphological changes more
consistent with the newly available natural resources (for example, by means of
different chewing mechanisms). On the other hand, new solutions began to be
introduced, such as an increase in brain size, with particular emphasis on the
development of the neocortex and frontal lobes. It was as if biological evolution
had become too slow for certain groups of hominins and it became necessary to
develop the ability to respond faster—through changes in behaviour, learning and
socialisation—to the effects of the most rapid climate fluctuations. Due to the
energy costs of a larger brain—even though the brain represents only 2 % of body
mass, it consumes at least 20 % of the total energy needed by the body—this option
became more viable only when its evolutionary benefits outweighed the higher
energy consumption. It was at this point that a very significant gap began to open up
between the different species of hominins, something that was to affect the course
of our evolutionary line decisively. Here are some examples.

Australopithecus boisei, whose first fossilised remains date back to approxi-
mately 2 million years ago, was named Nutcracker Man due to the fact that his
molars, along with having thick enamel and being set in stronger jaws, were flatter
than those of the first australopithecines. These hominins, nowadays preferentially
called Paranthropus, had powerful chewing muscles. Isotopic analysis of the tooth
enamel confirms a change of diet, from fruit and leaves to berries, roots and tubers.
It shows that they also ate termites. A similar hominin, Paranthropus robustus,
appeared simultaneously in Southern Africa. During the same period, the structure
of the small brain of Australopithecus sediba had begun to change, developing
some of the first features that would later become typical of the human brain. Homo
habilis, whose oldest remains date back to slightly earlier than 2 million years ago,
had less pronounced teeth and jaws but a much larger brain, measuring more than
700 ml. He was fully bipedal, with shorter fingers and toes that were not very useful
for climbing trees. He gained his name from being considered the inventor of the
first stone tools, even though recent discoveries challenge this distinction.

In the end, the evolutionary line based on adaptation of the chewing apparatus
died out: all Paranthropus disappeared approximately 1 million years ago. The
adaptation based on changes in the brain, contrastingly, continued successfully.

Homo ergaster, with his 900-ml brain, appeared in Africa approximately 1.9
million years ago. This hominin had smaller jaw muscles and molars, suggesting a
diet of soft foods. As we said, ergaster was able to cook meat and could ingest large
quantities of protein that took less time to digest, thus further changing his anatomy,
including his rib cage and hip structure. Turkana Boy, a young ergaster found near
Lake Turkana in Kenya, lived approximately 1.6 million years ago and, by the age
of nine, had already reached a height of nearly 160 cm, twice as tall as some
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Australopithecus. His age at death and biological development were determined
through analysis of his teeth by means of a CT scan with a synchrotron light source.

The brain of ergaster was more than twice the size of that of the first bipedal apes
and it could continue to grow, also thanks to his diet of cooked meat. Some
australopithecines and even individuals from their own species probably ended up
on the menu of these early humans.

8.1 Ritual Food

Evidence that our ancestors might have been cannibals comes, for example, from
the Atapuerca site in Spain, where unmistakable signs of butchery were found on
the bones of archaic humans from about 800,000 years ago. This practice was
continued by the Neanderthals and modern sapiens, some of whom were known to
practice it as recently as a few decades ago, although associated with ritualistic
behaviour rather than an actual need for nourishment.

This prevalence of ritual over nutritional purposes seems to be confirmed by
observing certain peoples who, until recently, kept up this practice and only
subsequently abandoned it for health reasons. As an example, Papua New Guinea
banned cannibalism in the mid-1950s. Yet, this was not done for ethical reasons, but
rather to eradicate kuru, a neurological disease caused by eating human brain during
funeral rites.

The act of eating can also have at least two antithetical meanings: on the one
hand, it expresses “communion”, while on the other hand, it expresses “aggres-
sion”. Unsurprisingly, the former meaning was sometimes translated in transcen-
dent terms, accompanying rituals that persist in a sublimated form to our own time,
whereas the latter became a taboo: it is forbidden to eat your own kind because they
are members of the great “human family”. Over time, rules and customs of the latter
type would be extended to certain animals performing family functions, for exam-
ple, animals used for company, security, hunting or transport (such as dogs, cats and
horses).

At a certain point, for us sapiens, food began to be linked to the passing on of
legends and religions, and even the creation of institutions regulating social life. We
need only think of rituals involving animal and even human sacrifices that are
widely documented in many cultures. These forms of behaviour are associated with
the construction of imaginary realities, the result of new and specific mental
abilities. The evocative role of food persists in modern society, as can be seen
from the rituals performed every day in our own homes and in restaurants. Business
lunches, family meals, wedding banquets and company dinners are all examples of
institutionalised occasions mediated by food and providing an opportunity to
reinforce the rules of coexistence. Even the dietary rules imposed by different
religions are innumerable, embracing Halal food, Kosher food, Lent and Ramadan,
taboos on eating certain animal species and the custom of eating others on certain
occasions. Food is also often a symbol in itself: we need only think of the bread and
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wine associated with the Christian religion. Lastly, our obsession with becoming
thinner (or fatter) can be traced back to other myths such as “perfect beauty” or
“perfect health”.

8.2 Vegetarians or Carnivores? Omnivores!

The Neanderthals have enjoyed the notoriety of being insatiable carnivores since
their discovery one and a half centuries ago; many animal bones have been found at
certain of their sites along with Mousterian stone tools. Isotopic analyses of their
bones initially seemed to confirm this, but recent tests on their teeth indicate that
some of them followed a more varied diet, which included tubers and other tough
vegetables. An analysis of phytoliths and starch in dental tartar, a reliable archive of
dietary habits, also tells us that they were eating and sometimes cooking different
kinds of vegetables. Surprisingly enough, an analysis of tooth tartar from some
Neanderthals found at the El Sidrén site in Spain showed no trace of protein derived
from meat consumption. Yet, it is hard to believe that the Neanderthals were
generally vegetarians.

Recent analyses of sediments containing the remains of fossilised Neanderthal
faeces from 50,000 years ago, discovered at El Salt, Spain, support the theory that
their diet was partly based on meat consumption. In other cases, foods such as
chamomile and yarrow, which are known for their medicinal properties, have also
turned up in their diet. A gene known as TAS2R38 has been identified in the
Neanderthal DNA. This makes it possible to perceive bitterness and is present in
our own genome to help us detect the presence of toxins in plants. It is, therefore,
reasonable to conclude that the Neanderthals were omnivores.

What do we know of our sapiens diet back in the days when we were hunters and
gatherers, in other words, before the advent of farming? This is a serious question.
Our current dietary behaviours are, of course, influenced by what has happened in
the last 10,000 years, but also by the eating habits that characterised the other
190,000 years of our history as a species. We know that our diet was wider and
more varied throughout this long period than at present. Despite the importance that
we attach to the hunting of large animals, which required a strong spirit of
cooperation and coordination between hunters, most of our diet was based on
gathering produce from the land and catching small animals: fish, shellfish, grubs
and insects.

Sugary food such as good ripe fruit was rare to come by and difficult to store.
This meant we had to eat as much as we could as quickly as we could before anyone
else came along to steal it. We still feel this temptation deep inside when we look at
the cakes on display on the shelves of a pastry shop. In our subconscious, we are
still living in the savannah and often struggle to curb our greed. Diabetes, obesity
and heart disease may be contemporary global problems but they have very deep
roots.
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Before farming, a more varied diet, little sugar and a lot more exercise meant
that we were presumably healthier, stronger and more athletic than today. Our skills
must have been broad and applicable in many fields, as we could generally only rely
on ourselves and a small band of companions.

We also had to be familiar with the features of the land we inhabited, sources of
water, and food-gathering and prey-catching techniques, as well as what was edible
and what was not. If any contemporary human tried to compete with our ancestors
on a hypothetical trip back in time, it is very likely that he/she would find it much
more difficult to survive despite all the knowledge available to him/her. Our hopes
of survival would increase only if we were a good-sized group of individuals, each
with different skills and abilities. We have chosen to specialise more and more in a
few areas. By doing so, we have a very high pool of resources to draw on, but only
as members of a society. Our knowledge is much broader as a community, but much
more limited as individuals. We will return to this point later.

At the end of the last glacial period, we know that sapiens developed agriculture
and selectively bred certain animals for food. With the increased availability of
cereals and meat, women were able to procreate every two and a half years, giving
them an edge of approximately one year over women belonging to a society of
hunter-gatherers. This phenomenon produced an incredible population explosion,
only partly mitigated by wars, famines and pandemics, which wiped out almost all
previous hunter-gatherer populations.

Contrary to popular belief, even though farming and stock-keeping increased the
amount of food available, the variety increased only for the wealthiest. Even today,
the bulk of humanity lives mainly on a few staple cereals. In general, the diet of
farmers and sedentary stock-keepers opened the way to new diseases: tooth decay,
periodontitis, infectious diseases, and deficiency in iron and other vital elements, as
well as the spread of intestinal parasites.

Nowadays, after 10,000 years of experience and with lower availability of many
natural sources of protein (we need only think of the impoverishment of the sea), we
are beginning to feel the limits of this development, which seems inefficient and
unsustainable given the increasing scarcity of resources. If we continue to grow at
our current rate and do not wish to become totally vegetarian, a much more
promising approach would be to adopt a diet based on smaller, more abundant
animals, including insects and grubs, whose populations are still expanding like our
own and, when fried, constitute part of the diets of many people today (particularly
in Asia and along the Tropics).

Few people are probably aware that, according to a recent report by the Food and
Agriculture Organization of the United Nations, a diet of this kind is currently
followed by 2 billion people: more than one quarter of the world’s population. In
particular, among the 2000 species of edible insects, cockroaches are the most
popular (31 %), followed by caterpillars (18 %), ants, wasps and bees (15 %), and
crickets and locusts (13 %). The rest is divided between dragonflies, flies and
termites. Their nutritional value is actually no lower than that of meat. Their
environmental impact, in terms of greenhouse gas production and land use, is
also more than four times less than that of cattle, pigs and other animals that we
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have been raising for 10,000 years. By following a diet of this type, it is also
possible to convert low-value organic waste (on which insects feed) into proteins.

To meet the tastes of industrialised countries, projects are currently going ahead
to market these “energy sources” through the production of flours that can be used
in the various dishes people are accustomed to eat in the developed world and make
them more “appealing” to Western eyes and taste. Recently, China has begun a
series of tests to establish the possibility of including certain grubs (including
silkworms) as food during space travel. To begin with, three people were locked
away for 105 days in a laboratory and fed on a diet based on a beetle, Tenebrio
molitor, which was reared on plants grown in a “bioregenerative life-support
system”. The renowned Chinese talent for spices will undoubtedly prove very
handy when it comes to making a diet of this kind more palatable.

Fig. 8.1 Fried Ensiferum (Orthoptera), a nutritious diet

8.3 Us and Them: Cain’s Diet

So far, we have talked about our attitude towards food and how we have learned to
change our eating habits to adapt to the availability of food. We can now look at
things the other way around and determine whether, apart from diseases, food has
had any influence on us, not only in terms of our physical features (height, strength,
agility, brain mass and teeth) but also in terms of our individual and collective
behaviour. We even wonder whether our eating habits could have had an impact on
how we think and how we relate to one another.

If we look at our current behaviour, we know that we often develop hostile
attitudes towards “others”. But who are these individuals? And how do we distin-
guish between “ourselves” and “the others”? In most cases, “the others” are
individuals who we think are different because they speak incomprehensible
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languages and have an unusual appearance and habits that are alien to us. We then
become particularly aggressive when we fear that they will create economic and
social problems, threatening our way of life. The diversities that annoy us can relate
to skin colour, facial features, social status, sexual preferences, dietary preferences,
political ideologies, religious beliefs and more.

Human history is peppered with bitter conflicts between groups that consider
each other to be “different”. On the other hand, we also sometimes show a
propensity for cooperation and empathy, helping those in need or teaming up
with those who share some characteristics with us (trivial examples may include
fans of a particular team and those who share the same taste in dressing or
entertainment). The boundary between “us” and “them” changes all the time and
could be that of your own neighbourhood, your own nation, your own ethnicity, and
your own religion—even your own gender. It has always been believed that these
distinctions arise out of cultural, social and economic legacies and that we can fight
them off given a certain amount of goodwill and through the use of reason. The task
would be much more difficult if it were to prove that this shifting relational
structure is hard-wired into us due to our genetic make-up and the way our brain
works.

Very recent studies suggest that this tendency towards “social dualism” (the
arbitrary and variable inclusion of some individuals in our communities to the
exclusion of others) is one of the main traits responsible for our original success as a
species and was determined by a radical change in our eating habits. This behaviour
could unfortunately backfire within our present-day society. Let us look at why.

We know that 150,000 years ago saw the beginning of a period characterised by
increasingly intense climate change. Conditions were tough for everyone, including
the different human species that populated the planet at that time and the animals
and plants that made up our diet. The different human species did not have much
opportunity to come into conflict with one another, because they lived quite
separately in geographical terms. Some anthropologists suggest that under these
conditions there was scope for conflicts within our own species. What could have
been the reason for this?

While the cooler Eurasian climate placed the Neanderthals under stress, the dry
spells recorded in Africa made the savannah increasingly inhospitable for us
sapiens. Recent research has nevertheless revealed that the coastal environments
of Africa brought salvation for our direct ancestors who, by then, had dwindled
greatly in number. The coasts, being packed with seafood and other localised food
supplies, offered stable and predictable resources that were particularly valuable
given the scarcity of food. Under such circumstances, it became necessary for the
first time to form groups to defend the territory in order to survive and thrive.
Inland, it was not particularly helpful to coordinate large groups because the food
was scattered, mobile and unpredictable. Alliances were limited to certain big
hunting expeditions, but it was normally too costly to oversee large areas in order
to keep others out. On the other hand, it is estimated that along the coast an
individual could easily gather 5000 calories’ worth of shellfish in one hour. This
new prey was unable to escape and was, therefore, highly desirable. And so, for the
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first time, it was appropriate to invest in protecting those resources, depriving
others of access. This marked the creation of the first private property, albeit
group-owned. All that was needed was to identify a criterion used to define
membership of a particular group through family ties, kinship, or recognisable
external “markings”.

This situation would, of course, have paved the way for a better understanding
between members of the same group, but also for harsher conflicts between
different groups. The outcome would have been the first wars over territory, events
that would have been pointless in large environments with abundant, mobile
resources. Evidence on such events is hard to find though.

A great number of human skeletons (men, women and children), showing
traumatic lesions produced by lithic weapons, were recently unearthed at a
10,000-year-old site near Lake Turkana, in northern Kenya. The area was then a
fertile lagoon that could sustain a large community. This is the smoking gun
confirming that violent warfare was part of the intergroup relations among
hunter-gatherers. Yet, we are inclined to believe that such wars must have taken
place for tens of thousands of years, long before the wars that historians believe
were first waged over agricultural resources (which lay at the basis of the known
ancient civilisations) and subsequently over communication pathways at certain
strategic points of the territory. They would have also given strategic advantages to
those groups who were better trained and equipped for combat and had better
weapons, marking the beginning of the arms race.

In due time, differences among groups could be fostered and maintained through
language variations. The concentration of physical characteristics, such as skin and
hair colour, eye shape, and body structure—when easily recognisable—also helped
to distinguish between “us” and “them”. Today, we are all too familiar with these
topics.

If this is true, for tens of thousands of years, natural selection has been favouring
individuals with genes and brain connections fostering cooperation within groups
of like-minded people and competition with different groups. This could well be the
explanation for our propensity to create social groupings based on (arbitrary)
categories of homogeneity and diversity. This also explains the ambivalence and
variability of our current cooperative and competitive nature. If this characteristic is
really part of our genetic heritage, it could not have arisen a few thousand years ago
with the advent of agriculture. The timeframe would have been too short.

Nowadays, we have other resources to be defended or conquered: accumulated
and poorly distributed wealth, black gold (oil), blue gold (water), markets, tech-
nologies, the rights of citizens and their lifestyles. There are certainly plenty of
reasons for conflict. If our “territorialism” were only a cultural trait, there would be
some way to get around it, but if it really is a genetic feature that has developed over
the last hundred thousand years, it is much more difficult to envisage a solution that
is “good for all”, in an overpopulated world endowed with increasingly scarce
resources.
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Fig. 8.2 Skull with
multiple lesions, consistent
with wounds from a blunt
instrument (10,000 years
ago). Sourcen: By kind
permission of Marta
Mirazon Lahr
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Chapter 9
Ancient Ills and Ancient Remedies

Do you have cirrhosis of the liver or diabetes? Are you finding it difficult to kick a
habit? Are you depressed? Do you have skin cancer or incontinence? The blame
may not lie with you or your lifestyle: you may have a genetic predisposition
inherited from the Neanderthals.

We have already mentioned that Neanderthal and Homo sapiens individuals
interbred on various occasions. The traces of those ancient relationships have
naturally become diluted over time and now account for 1 to 4 % of our DNA.
The regions of our genome that are derived from the Neanderthal contribution
contain a few hundred thousand bases at most (out of the 3.2 billion base pairs that
make up the human genome). Yet, because Neanderthal DNA differs from our own
DNA at specific locations of the genome, those sequences can be used to identify its
genetic contribution. The Neanderthal contribution has been directly confirmed in
the genomes of more than 1000 present-day humans.

In consideration of the genes specifically associated with our state of health,
some US scientists had discovered that DNA of Neanderthal origin might be linked
to a predisposition to diseases such as diabetes, Crohn’s disease (a form of bowel
inflammation), lupus (an autoimmune disease), cirrhosis of the liver and difficulty
in giving up dependencies. This negative contribution is offset by genetic influences
conferring certain advantages, such as those connected with the presence of keratin,
which gives us skin, hair and nails that are more impermeable and resistant to the
cold. It could generally be said that these crossbreeding processes accelerated our
adaptation to a different environment but also left us with some weaknesses.

The above hypotheses have been recently studied by comparing the medical
record of 28,000 adults of European ancestry with the Neanderthal gene variants of
the individuals in the database. It is confirmed that our Neanderthal genes increase
the risk of dermatological, immunological, neurological, psychiatric and other
disorders. This does not mean that the Neanderthal and the sapiens were
suffering from these diseases. Some of the Neanderthal genes might have provided
a benefit for the early African Homo sapiens migrating to Eurasia, but they are a
health risk for the present-day humans, particularly those living in industrialised
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societies. Genes that strengthen our immune system were probably very useful
during the last ice age, but today they increase the risks of inflammation and
allergies. Hypercoagulation was of paramount importance for the Palaeolithic
lifestyle, but today it would increase the probability of strokes and other disorders
relate to blood clots.

Other areas of our genome are nevertheless completely devoid of any genetic
contribution from the Neanderthals. This means that other changes that could have
been introduced into our genetic make-up have probably already been removed by
natural selection in cases in which they jeopardised our survival. Genes associated
with the male reproductive system are one example of an area that is devoid of any
Neanderthal contribution. It would appear that the genetic heritage of the Neander-
thals rendered male Homo sapiens individuals less fertile, lowering their potential
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for generating hybrids. This suggests that when Homo sapiens and Neanderthals
interbred after 500,000 years of evolutionary separation from their common ances-
tor, both species were already at the limit of their biological incompatibility. Some
traces of this ancient relationship nevertheless remain in the archaeological record.
For example, an individual believed to be a hybrid dating back 35,000 years was
discovered in the Lessini Mountains near Verona in Italy: despite being a Nean-
derthal, he sported a pronounced chin like our own.

9.1 Diseases and Treatments

How healthy were the hominins in general? It appears that various diseases, from
cancer to tooth decay, afflicted the Neanderthals and the other previous human
species, as well as Homo sapiens. Cancers were probably rare, given the short life
expectancy at that time, which was likely to have been around 30 years. A tumour
was nevertheless recently discovered in the rib of a Neanderthal individual found at
a site in Krapina, Croatia and dating back 120,000 years.

These fossil remains were discovered in 1899 by the Croatian paleoanthropol-
ogist Gorjanovi¢-Kramberger, who studied them using the then recently-discovered
technique of x-ray analysis. He found cases of taurodontism, a dental anomaly that
gives rise to an enlarged pulp chamber and smaller roots. In our own time, far more
powerful methods, such as x-ray microtomography, allow us to observe details in
3-D down to a few thousandths of a millimetre. This very technique was used in
2013 to identify the rib tumour mentioned above.

Micro-CT imaging was also used to study the teeth of an H. Heidelbergensis
specimen from an Algerian archaeological site dating back 700,000 years. These
scans revealed some signs of dental decay involving both enamel and dentin. We
had to wait until the end of the ice age for evidence of the first dental treatments. In
Northern Italy, a dental caries intervention was identified in the molar of a 14,000-
year-old man. In Pakistan, teeth dating back 9000 years were found to have been
drilled with a flint bit secured to a wooden stick that was turned with the aid of
a bow.

Many finds indeed confirm that teeth were a serious problem for all humans, to
the extent that their very survival was at risk above a certain age. Once they could
no longer chew, they could easily waste away and become malnourished, unless
someone offered to chew their food for them.

In 2012, micro-CT imaging led to the discovery of the oldest known dental
filling. The jaw, found in present-day Slovenia at the beginning of the last century
and dating back 6500 years, had been on exhibition at the Trieste natural history
museum since 1911. Even though it had been already radiographed in the 1920s,
nobody had noticed anything in particular until state-of-the-art synchrotron radia-
tion 3D imaging revealed an interesting secret harboured by that ancient Istrian.
Someone—whether the individual concerned or an ancient dentist—had used
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beeswax as material for repairing a damaged canine tooth: the first evidence of a
Stone Age filling.

What do we know of treatments administered previously, during the last ice age?
We know from the scant fossil evidence that a Neanderthal who lived approxi-
mately 70,000 years ago, found in the Shanidar Cave in present-day Kurdistan, Iraq,
had survived for a long time without any means of self-sufficiency. This confirms
the practice of long-term care by other members of an individual’s group. As
mentioned previously, traces of medicinal herbs present in the Neanderthal diet
appear to confirm that treatments and healers already existed in very remote times.

Fig. 9.2 (a)and (b) Tooth-filling during the Stone Age, discovered through x-ray microtomography.
Source: Microtomographic reconstruction by F. Bernardini et al. ICTP, Trieste)

9.2 Placebo Effect

Further evidence of well-established healing practices in the different cultures of
our species could help us better understand when and where relationships of trust
and empathy began to be built between the different members of a group. Later, we
will see that such relationships were to prove crucial in achieving an important step
along our evolutionary pathway: the step that led to the emergence of symbolic
thought and enabled us to become the social animals we are today. It is now widely
accepted that, irrespective of the active ingredients administered, different thera-
peutic practices are particularly effective when patients are persuaded of the
benefits of the treatment and believe in their healer’s ability to ward off suffering
or death.

This placebo effect has undergone a radical reappraisal in recent years, even by
the scientific and medical community. It is not an illusion but, in many cases, a
genuine form of therapy with the ability to heal the patient. Historically, the first
such practitioners that come to mind are the shamans, who still practise in some
communities today. Examples from our own time include the many doctors who
deliberately prescribe placebos to accomplish incontestable therapeutic results.
Both cases confirm the importance of a positive mental attitude in achieving a
tangible physical outcome (healing or even survival). We will see that this
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characteristic, which is typical of modern humans, will have very many other fields
of application. In many cases, the very act of believing allows the desired outcome
to be realized.

9.3 Migrations and Contagions

One of our main fears is perhaps that of contracting a disease from people who
come from other continents, as we think that our immune system is not prepared to
fight it. This fear is generally sound and we are now very fast to set up certain
defence measures developed to prevent or deal with such threats.

We know that, during our planetary peregrinations, we have caused the trans-
mission of diseases that decimated or even extinguished entire populations who had
never been exposed to them and did not, therefore, have the antibodies they needed
to combat them. We have a wealth of documentation dating back 500 years proving
that European colonisation was responsible for such events in the Americas and the
Pacific.

Without wishing to detract from the overwhelming evidence, it must be said that
this view is sometimes untrue. For example, it was initially thought that tubercu-
losis arrived in the Americas with Europeans a few centuries ago, but we have now
discovered that this was not the case. Traces of the disease have actually been
identified in a 1000-year-old mummy found in Peru. A recent genetic study tells us
that this disease can be traced back to an African population living 6000 years ago.
How did it spread from one continent to another? It was discovered that the DNA of
the tuberculosis found in the mummy closely resembles that found in whales,
which, in turn, closely resembles that found in African goats. In this case, inter-
continental transmission of the disease must have occurred due to contact between
two different species of animals, which came into contact with humans.

9.4 Self-inflicted Diseases

To sum up this short overview of what we know about our state of health and the
treatments available in deep time, we must acknowledge that we cannot blame the
Neanderthals for all of our ailments: we have brought many of them on ourselves.
By adopting an upright stance, we exposed ourselves to new problems such as
hernias, haemorrhoids and varicose veins and we placed our spines under stress, an
effect that we feel as we become older. We subjected our joints to stresses and
strains by starting to run. In order to speak more clearly, we lowered our trachea and
therefore lost the ability to swallow and breathe at the same time, risking suffoca-
tion during meals. We exposed ourselves to many diseases by reducing the variety
in our diet, thus lowering our immune defences. We have become vulnerable to
tooth decay, diabetes and obesity by eating more sugars and cereals. We became
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settled and packed ourselves into great conurbations where we are more open to
epidemics, infections and allergies. By spending many hours reading and looking at
screens at close range, we are becoming more near-sighted. By adopting completely
unbalanced diets and becoming more sedentary, we build up excess fat and our
arteries become clogged. We also often suffer from sleep disorders, which have a
negative impact on our day-to-day well-being and also on our mental abilities.
When we also consider the pollution that many of us have to live with nowadays,
we can conclude that even though our average lifespan has increased, our health has
not always improved. Numerous diseases have been eradicated, but others have
emerged as a result of a cultural evolution that seems to have outstripped the pace of
our biological evolution.

Even though sapiens is able to adapt to today’s urban and technological envi-
ronment, he effectively pays a price through increased anxiety and depression and a
diminished quality of life, which he often combats with drug abuse. It has also been
shown that we are becoming resistant to many ways of treating infections due to the
indiscriminate use of antibiotics, directly or through the animals we breed for food.
We take a legitimate concern for hygiene to extremes, becoming obsessed with
sterilising what we eat and thus eliminating many species of friendly bacteria that
help us survive; it has been shown that the effective functioning of our bodily
biomes has an impact on our mental health, as well as on our physical well-being.

To sum up, some argue that our culture makes us fall prey to an evolutionary
mismatch that leads us to regress because we retain genes that limit our physical
and mental efficiency. Many of us already find it difficult to survive without
processed food, without shoes, without spectacles, without clothes, without artifi-
cial implants, without drugs and even without smartphones and tablets. On the other
hand, we increase our chances of survival by bypassing natural selection with ad
hoc cultural solutions. In short, we become anatomically more vulnerable, but also
stronger and longer-lived due to our inclination to protect those who are genetically
weaker.

However appealing the image, the familiar depiction of human evolution as a
progressive and linear transformation from an awkward two-legged ape to the
elegant human figure we believe ourselves to be is actually somewhat misleading.
Our physical make-up—and incidentally that of every other species—is actually the
end result of all the evolutionary compromises made by natural selection. This
ragbag of components that we have inherited from fish, amphibians, mammals and
primates includes recycled solutions adapted from remote times and environments.
Some are still useful, some less so. And we are now adding new components,
designed by ourselves. Eventually, these will affect the evolution of our minds, as
well as of our bodies.



Chapter 10
The Hominin Lifestyle

We have seen that adolescence has become longer and longer during our evolu-
tionary line. We will also talk about how old age has become prolonged. Both are
stages in life when opportunities for recreation and leisure increase: we also believe
that younger people and older people now enjoy more such opportunities than the
young and elderly in the past. How was life for our ancestors in deep time? Is it
really true that there was less entertainment and free time? In order to answer these
questions, we will begin by taking a look at the length of our ancestors’ different
stages of life. Then, we will consider some archaeological evidence indicating how
they spent their free time.

10.1 Growing Up Too Quickly?

If we look back at the Taung child, the Australopithecus specimen from 3 million
years ago mentioned earlier, we find that one of his molars had already emerged.
Based on sapiens biological parameters, this would have made him six years old.
However, using tomography with a synchrotron light source, which enables scien-
tists to count the growth lines of tooth enamel, shows that he was only three and a
half. The australopithecines progressed quickly from childhood to maturity and
their reproductive age occurred earlier than our own.

H. ergaster also developed more rapidly, as can be seen from the remains of the
boy from Lake Turkana also previously mentioned. Despite having the appearance
of a contemporary 13-year-old, based on his tooth enamel microstructure, we know
that he had a biological age of only 9. This means he had a very short childhood,
after which he was ready to arm himself with an Acheulean axe and run off into the
bush to get a meal. He might have entertained himself by hunting down the last few
Paranthropus, who eked out a living by eating roots and tubers in the increasingly
dry and inhospitable environment.
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The young ergaster did not remain with his parents for long: his biological clock
was ticking and he had to mate as soon as possible to secure a future for his genes. The
geological record gives us no clue as to his creativity in terms of arts and tool
development. Because his people continued to produce the same stone axe for over
one million years, there cannot have been many things to discuss or much knowledge
to pass down. So far, there are no hints to suggest that he had already achieved some
degree of symbolic thought, although it would have been difficult to preserve evidence
of this type of ability in such a remote period, based on a few fossilised bones and stone
artefacts. It is likely that their main sources of satisfaction were limited to food, sex and
the raising of offspring—an approach still shared by many contemporary humans.

Yet, his erectus descendants may have been the first to make the geometric
engravings recently spotted on a half-million-year-old shell associated with Dubois’
Java Man. According to the discoverers, these signs have a symbolic meaning. This
is quite surprising, as it would take us a long way back in time to witness the first
appearance of a mental feature that is generally associated with modern humans.

Later humans, such as H. heidelbergensis, probably led a very similar life to that
described above, or at least we have no evidence to the contrary. Our sapiens
ancestors nevertheless had a longer childhood, similar to our own, dating back to
the time of their evolution in Africa. We know this from our use of synchrotron CT
scanning to analyse the teeth of a child from 160,000 years ago discovered in
Morocco. He was eight years old and the enamel layers confirmed that his biolog-
ical development corresponded to what we would expect today at the same age.

10.2 Art and Entertainment

This longer childhood, with no haste to reproduce, proved very useful, because it
allowed our brains to mature so that we were able increasingly to learn from adults.
We also know that more and more energy was devoted to “entertainment”, or at
least activities not directly necessary for survival. In Africa, from 100,000 to
80,000 years ago, sapiens began to draw symbolic signs on ochre tablets and to
create elaborate shell necklaces, as well as developing new, more effective and
dangerous stone weapons that they also used for throwing.

Traces of this behaviour, albeit in a different form, are found throughout their
expansion eastward, after their exodus from Africa. Handprints (almost certainly
female) and animal figures (in this case, the babirussa, or pig-deer, a species of
Indonesian pig) dating back 40,000 and 35,000 years, respectively, have recently
come to light in some caves in Sulawesi, Indonesia. This discovery pushes back the
previous European record for examples of rock art. Further evidence of symbolic
thought dating from the same period has been found in Australia.

Once in Europe, the sapiens began to represent their world on cave walls. Here,
they also began to produce music and artistic or ritual objects. We have already
mentioned the Hohle Fels flutes dating back more than 40,000 years. Small headless
figurines made out of mammoth ivory with exaggerated female attributes that were
designed to be worn around the neck were also found not far away in layers of the
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same age. Some claim this to be the first example of pornography, but others argue
that this view says more about the “observer” than the observed.

Life at that time must have been hard and short as people struggled to live to over
30 years of age, although some of them might have reached the age of 50. When we
talk about our ancestors’ history, we must remember that we are referring mainly to
the history of people whom we would consider young today. Cultural differences
aside, there do not seem to be many differences between the ways in which young
people liked to entertain themselves then and now. Playing, dancing and singing
around the fire in good company would have made it easier to make friends and
mate, so as to generate as many offspring as possible. Were it not for the different
emphasis on reproductive purpose, which today seems less urgent, there is no
reason why our ancestors should not have enjoyed wild parties as much as young-
sters do today. After all, we have the same bodies and minds.

In particular, it is interesting to note that one third of our ancestors’ lives took
place during the time when they had the greatest appetite for risk, a period that still
lingers on in teenagers of today. This behaviour is caused by a mismatch between
two important regions of the brain: the limbic system, which receives hormonal
messages and drives emotions (developing fully after 15 years of age) and the
prefrontal cortex controlling those emotions (which does not fully develop until
after the age of 25). This delayed onset of “prudence” might have been an
evolutionary advantage in the past, because a greater appetite for risk is not only
conducive to dangerous attitudes but also to behavioural innovations: a necessary
condition for facing radical environmental changes.

We have also recently discovered that the use of recreational substances goes
back a very long way. Fermented fruits were probably used in the deep past as a
substitute for today’s alcoholic beverages. Recent genetic studies have shown that
the common ancestor we shared with chimpanzees and gorillas 10 million years ago
had already developed an enzyme able to metabolise ethanol. Several of their
hominid descendants were therefore able to consume inebriating substances in
deep time. According to some scholars, this adaptation evolved hand in hand with
a lifestyle that involved spending more time in the undergrowth, where fermented
fruit abounded.

We do not know whether the Neanderthals had similar habits, but there was one
important difference between them and us: we lived a little longer. Becoming fertile
at around 14 years of age and being able to live to over 30 must have led to the
appearance of the grandparent, a new key figure who was able to hand down
accumulated knowledge and pass “wisdom” down the line.

10.3 Grandparents and Grandchildren

The advent of grandparents seems to have played a key role in spreading the
innovations introduced in Eurasia among sapiens around 40,000 years ago. In
order to improve our knowledge and translate it into successful applications, we
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must first master what others have done before us and then be able to absorb their
achievements flexibly in order to change and adapt them to new challenges.

The potential for expanding knowledge was certainly facilitated by the presence
of grandparents; it was also amplified by the larger number of young people in
existence and an early familiarity with symbolic thought, a topic we will return to in
greater detail later.

Not only education, but also play is very important for enabling individuals to
envisage new opportunities for applying existing knowledge to previously
unexplored areas. We all know how much our children love the imaginative stories
we tell them and how they enjoy projecting themselves into objects (toys) and
invented situations (games) that are figments of their imagination. In encouraging
them, we help them develop physically but also nurture their capacity for abstrac-
tion and thus their ability to generate a world of ideas that transcends observed
realities. This attribute is very useful, not only in the realm of arts, but also when it
comes to translating such flights of imagination into idealised visions, tools and
procedures for mastering nature and organising our social relationships.

We do not know how common it was to play in the past, but can assume that a
wider pool of young people would have encouraged play and a wider pool of
grandparents would have provided them more things to play with. In particular,
the evolution of menopause, a trait that characterises humans alone, freed grand-
mothers from the care of their own children and made them available to look after
the children of their daughters and relatives.

Despite the fact that Neanderthals might have possessed cognitive skills com-
parable to our own, they had a shorter lifespan. This is confirmed by the teeth of
70 specimens from the Krapina site in Croatia. Did a lack of grandparents and,
therefore, less opportunity to learn from experience contribute to their extinction
and our survival? Perhaps not, but if this factor is combined with a shorter
childhood—for which there is emerging evidence—this situation could have
given rise to a considerable evolutionary disadvantage, particularly after the arrival
of sapiens. The disadvantages of Neanderthal life begin to stack up when we add to
this the fact that they lived in more limited groups, while we sapiens were able to
form more extensive bands.

10.4 Monogamy or Polygamy?

Given that we lived in large groups, one question immediately leaps to mind: what
sort of sex lives did our sapiens ancestors lead? Opinions differ in this respect, as is
often the case in the absence of any archaeological record. According to some, we
would have shown a tendency to form monogamous family groups from the time of
our origins, as gibbons do today. Others tend to believe that polygamy was the
norm. If so, what form of polygamy—the patriarchal form exhibited by present-day
gorillas, in which a hierarchical social structure is dominated by an alpha male, or a
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matriarchal form as seen in the bonobos, in which the group is led by a few females
and the members lead varied and intense sex-lives? We do not know. What we do
know is that the former is generally associated with a high sexual dimorphism, such
as that characterising archaic humans.

Others believe that we may originally have had various and variable sexual
relations within a group of individuals who knew each other very well and lived
together for long periods of time: a kind of commune before its time. In this case,
paternity would be collective and the young would be raised within the community.
This hypothesis could explain the frequent difficulties in sustaining monogamous
relationships in our society today and the tendency of some of us to change our sexual
partners once the initial attraction has worn off and we have brought our children into
the world: our lifestyles could reflect the conflict between our communal past and our
monogamous present. In principle, DNA analysis of our ancestors’ fossilised remains
should make it possible to throw light on this issue. For example, it would enable us
to differentiate between siblings and half-siblings, and more particularly, whether
these were on the mother’s or the father’s side. However, we suspect that all the above
assumptions would hold good wherever and whenever we carried out the tests. All we
need to do is take a look at contemporary life to get an idea of how flexible and
versatile we can be in regard to sexual matters and how varied the attitudes of
different cultures and religions towards such issues can be.

10.5 Trust, Gossip and Shared Beliefs

Leaving sex aside, how did sapiens organise their daily lives within increasingly
large groups of individuals? We are well aware that when a certain number of us
gather together, we can no longer rely on relationships of individual knowledge and
trust, nor can we place much reliance on the reputation of individuals mediated by
the view that other members of society have of them: we need some sort of social
glue. There is also a limit to the extent that we can gossip about one another.

It is easy to imagine that the first large bands of people came to be formed as a
result of an increase in population, as well as through alliances with other groups of
sapiens. This may have happened for different reasons, for example, in order to join
forces so as to coordinate tactics for hunting large animals or take on rival groups.
But what was the basis for those alliances? And how long could they last? A certain
affinity in terms of how the world is perceived in general could have been a good
starting point, but a common interest in teaming up would have been the ideal glue
for strengthening such ties and making them last.

The construction of shared beliefs is a very effective means of achieving the
same general world view: like-minded people tend to stick together. Trade in goods
and services is a very effective means of achieving a common interest by teaming
up: people who complement one another have an interest in joining forces. Many
unions between couples are based on the same two principles: a similar view of the
state of the world in general, as well as a taste for possible differences. In the case of
alliances between groups—over and above considerations relating to a common
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Fig. 10.1 Genyornis hunting scene. Source: drawing by Tullio Perentin, ZOIC, Trieste

philosophy of life—prevailing patterns of behaviour and economic and political
relations come into play.

These are issues we deal with every day in the contemporary world. We know
that a social contract is needed for a community to work. It is normally required that
it be based on cooperation, but also on the punishment of any opportunistic
behaviour by those who seek to take advantage of it. However, signing up for a
collective ideal and a common interest works much more effectively in keeping a
community together than any fear of punishment.

We cannot be certain how many individuals it takes to change a group from a
social organisation based on trust and personal ties to one also based on beliefs and
shared rules. Generally, however, paleosociologists consider that the number falls
somewhere in the interval between societies of approximately 50 individuals
(“bands”) and societies of approximately 100—150 individuals (“communities” or
“clans”). The optimum number for each species seems to emerge by striking a
compromise between the costs and the benefits of living together. The costs arise
from ecological and social competition (feeding, resting and breeding in close
proximity); the benefits generally relate to a reduced risk of being preyed upon or
of being expelled from a territory, as well as the opportunity to share parental care
and mutual assistance.

In the case of bands, which are typical of chimpanzees and pre-human hominins,
you live in the wide circle of your family and “kinfolk”. Coordination undoubtedly
arises out of mutual understanding, trust and reciprocity. In forming larger groups,
other systems of social coordination are needed. Evolutionary psychologists appear
to have established a strong correlation in the various hominids between an increase
in the volume of their frontal and parietal lobes and the size of their social groups.
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Fig. 10.2 Sapiens learning to fish in an organised manner. Source: drawing by Tullio Perentin,
ZOIC, Trieste
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In order to create a sense of belonging to a community larger than that made up
of our acquaintances and allies, we had to maximise our capacity for abstraction
and the creation of virtual worlds. To do this, we had to develop a language capable
of conveying complex information.

We shall see that this information can be organised into three distinct levels:
(1) information relating to the situation observed in nature; (2) information relating
to ourselves and our kinfolk within the community; (3) information referring to a
plethora of imaginary worlds, capable of uniting people who do not know one
another but are considered members of the same culture. Some beliefs could be
particularly effective in promoting cooperation with strangers, to the point of
becoming adaptive traits. Indeed, it has been recently shown, through an empirical
investigation, that believing in gods that are moralistic, aware of human thoughts
and actions, and punitive, could be key for the construction of large-scale societies.

Later on, we will see that cultures can differ greatly from one another according
to the ways in which they are built and can, therefore, serve to unite as well as to
divide. This ambivalence is, unfortunately, not without consequence; this was so in
the case of our ancestors, and remains as such in the complex and multicultural
society we inhabit today.



Chapter 11
The Dearly Departed of the Pleistocene

We attach great importance to death. It is celebrated with elaborate rituals. Over
thousands of years, we have built monumental works and complex religious beliefs
based on the assumption of another life existing beyond the purely biological.
Death is perhaps the area most explored by our imagination. This is probably
because the topic offers very fertile ground for our symbolic thinking.

11.1 Ceremonies

The earliest traces of funeral ceremonies were found in Australia near Willandra
Lakes, 800 km west of Sydney. Aborigines still revere the remains of Mungo
woman, whose burial ceremony was very elaborate. Her body was first cremated
and then the remaining bones were crushed, sprinkled with powdered ochre and
buried. Even today, 50,000 years later, the Aboriginal people who guard this sacred
area see themselves as the direct descendants of this woman, and her remains rest in
a centre open to visitors, also containing the remains of other representatives of the
first human groups to arrive on the continent.

As time went by, human burials involved increasingly elaborate ceremonies. In
Italy, for example, we have the Prince’s burial, a site found in the Arene Candide
cave near Finale Ligure, dating back approximately 24,000 years. The body was
that of a young man aged 15 who stood more than 170 cm high. The title of “Prince”
was given to these remains, buried at a depth of over 6 m, for the opulence of the
goods that were used to honour him.

His funerary offerings included four “batons” made out of elk antlers, a head-
dress of perforated shells and deer teeth, a long flint blade held between his hands,
and amulets and other objects carved from mammoth ivory. The body and all the
artefacts were arranged on a bed covered in red ochre powder, as in the case of the
ancient Mungo woman. The young man at Arene Candide was probably killed by
Ursus spelaeus, an animal that could weigh up to half a tonne. These carnivores
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used to share the Italian caves, albeit at different times, first with the Neanderthals
for hundreds of thousands of years, and then, more recently, with the sapiens. It is
thought that the Neanderthals would confront them directly, attacking in groups,
armed only with Mousterian stone tools. The Prince and his group had Gravettian
weapons (sharp pointed spears made out of stone or bone), but on this occasion, the
bear got the better of them. The body of the young Gravettian was carefully
composed, using yellow ochre material to reconstruct the missing part of his jaw,
which was removed, together with his shoulder, by a blow from the animal’s paw.

Many other ritual burial sites can be found in Italy. We could mention, for
example, the case of Delia, a pregnant Gravettian woman who lived 24,000 years
ago, discovered in the Sant’ Angelo cave near Ostuni in Apulia, with the skeleton of
her foetus clearly recognisable. She wore a headdress and some shell bracelets. The
grave is surrounded by horse teeth and pieces of engraved flint.

Evidence of even more elaborate funerary practices has been found in other
areas of Eurasia. For example, burials from the same period involving an adult man
and two children (a boy and a girl) have been found in Sunghir, Russia. These
individuals were wearing ornaments made up of thousands of mammoth ivory
beads, hats and belts decorated with fox teeth, and other jewellery, all covered
with the ever-present red ochre powder. The amount of work needed to prepare
these tombs was enormous and required the support of a large community. It has
been calculated that merely decorating the two young people with the 10,000 ivory
beads that were found (leaving aside all the other ornaments) would have taken
three man-years of work (a skilled craftsman takes at least 40 min to make a single
ivory bead).
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Fig. 11.1 Early funeral rites. Source: Drawing by Tullio Perentin, ZOIC, Trieste
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One hundred and ten elaborate burials have been discovered so far, dating from
the period between 45,000 and 10,000 years ago, as well as others that are less
clear-cut. Various objects of daily use were most commonly found alongside the
bodies. Only a few (less than 10 or so) were particularly opulent and extraordinary.
Typically, the deceased were males, however, female examples have also been
found.

Finds associated with a wealth of objects belonging to the deceased or placed
next to them as an offering are always a source of great satisfaction for scholars.
Yet, the focus is usually more on what was found (human remains, objects, artefacts
and decorations) than on those who honoured them in that way. Speculating on the
people who organised those burials and the reasons that may have led them to
perform those practices leads us into difficult and more risky territory.

11.2 The First Hierarchical Societies

It is nevertheless tempting to put forward some general suggestions, at least
hypothetically, about the type of society that could have been involved in the
more complex funeral ceremonies. Firstly, we believe that in such cases there
must already have been a certain surplus of resources over and above the needs
of survival: the working time necessary to produce the most sophisticated artefacts
means that society must have at least supported the people who made them.
Secondly, in cases in which the objects were particularly elaborate, society must
have been organised hierarchically. In fact, the general rule was to organise
somewhat sober burials, although archaeologists tend to focus on the few lavish
ones. Furthermore, in the latter cases, someone must have had the ability and skill to
perform specialist work, meaning that there was already a certain division of labour
within that society, or at least a pool of natural talent to draw on. Lastly, there must
also have been some symbolic reason to celebrate the loss of a loved one or person
of authority by performing elaborate rituals.

As far as the departed were concerned, there may have been a belief that they
would enter an afterlife where they could benefit from the objects that accompanied
them and rain down benevolence on those who survived them. For those left
behind—their loved ones, family and clan (those who gained the greatest comfort
from the funerary ceremony itself)—the symbolic reason could have amounted to
an acknowledgement of their authority, superiority and social condition. This line
of thought would also confirm the existence of a society that was already organised
hierarchically and, therefore, was already equipped with some form of institutional
structure. This is all, of course, speculation, and much more evidence is required to
confirm these suggestions.
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Fig. 11.2 The burial’ of Sunghir, Russia, about 30,000 years ago. Source: Wikimedia, author
José-Manuel Benito Alvarez

11.3 Neanderthal Burials

We know that the Neanderthals also buried their dead. Some burial sites have been
found in Italy, France, the Caucasus and the Middle East. It seems that the deceased
were interred accompanied by rituals, although these rituals were certainly not as
elaborate as those described above for modern humans. For example, the grave of a
Neanderthal child found in the Dederiyeh Cave, 400 km from Damascus, contained
a very well-preserved skeleton, showing that the child was buried with his arms
extended and legs bent. A rectangular limestone slab was placed on his head and a
small triangular piece of flint was placed over his heart. The large amounts of pollen
found at another Neanderthal burial site in the cave of Shanidar in Iraq suggest
evidence of a floral offering. The remains of a Neanderthal child discovered in
Uzbekistan were encircled by ibex horns.

Several Neanderthal burials have also been found in Italy. One famous example
is the skull found in 1939 in the Guattari Cave (on the Lazio coast, south of Rome),
dating back more than 50,000 years. According to the description of its discoverer,
Alberto Carlo Blanc, the skull was encircled by stones and animal bones. He
suggested that this was a ritual killing during which the foramen magnum had
been deliberately enlarged to extract the brain. Most anthropologists remain scep-
tical about this interpretation.



Chapter 12
Brain Readers

We have a friend who is a good magician. He asks us to think of a card and then
unhesitatingly picks it out of the deck. We have never worked out how he can read
our minds. Beyond such tricks, we now have technologies that can be used to try to
understand the workings of our brains, even reading our fears, hopes and illusions.
But can we enter into the heads of our distant ancestors from deep time? Incredibly
enough, we can not only read their brains, but also their minds. To begin with, we
need to establish the difference between the two concepts.

Leaving aside the centuries-old philosophical debate about this subject, some
use the language of computer science and consider the mind to be the software that
runs on the hardware of the brain. The concept of mind can then be extended
beyond the boundaries of the brain to include the use of external objects. Hence, our
cognitive abilities depend on an integrated system made up of brain, culture and the
environment: brain and culture connected through our bodies; culture and environ-
ment connected through the objects we use. We will see that these objects can
nurture, but also curb, our mental abilities. Specifically, culture, environment and
associated objects can lead to changes that can be passed down even if they are not
directly related to the human genome (through epigenetic mechanisms, processes
that produce new traits—anatomical or behavioural—without DNA mutations).

12.1 Inside the “Grey Box”

Modern neuroscience describes the manifestations of the brain in terms of bio-
logical elements such as neurons (the special nerve cells found in the brain) and
synapses (the connections between cells), both of which are components of very
complex circuits. According to the most recent estimates, the brain contains
100 billion neurons, each connected to thousands of other cells through hundreds
of trillions of synapses distributed throughout the cortex. They carry nerve impulses
to neurons and other parts of the body, such as muscle fibres. It has also been found
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that the brain operates using specialised modules that are interconnected. This
division of labour, typical of a complex system, increases the efficiency of infor-
mation processing.

In medical applications, the brain’s functions are analysed using neuroradio-
logical methods that enable its activity to be viewed in vivo. One of the first such
techniques, introduced during the 1960s, was brain scintigraphy. This is based on
the use of radioactive tracers, which concentrate in different regions of the brain
according to blood flow and other parameters that describe the organ’s metabolic
and biochemical activity. This method was used to confirm correlations between
language and the morphology of the brain’s left hemisphere suggested by Paul
Broca in the nineteenth century after he had studied a patient with an extreme
inability to pronounce words. In the past, abnormal conditions were the main source
of information on the workings of the brain.

In the 1970s, neuroradiology began to make use of more sophisticated methods,
such as positron emission tomography (PET). This technique involves placing a
radioactive tracer emitting positrons (anti-electrons) in the brain. It reveals the way
different parts of the brain work, following specific chemical processes that regulate
the various brain functions. Other brain imaging methods are based on CT scans,
using x-rays and magnetic resonance; both of them allow us to study the anatomy of
the brain structure in detail.

PET and other techniques allow us to “see” which parts of the brain are activated
when we experience different emotions. We can also identify the problems that
affect our health, our cognitive and memory skills, and our mental balance. We can
even ‘“photograph” disorders such as schizophrenia and the various agnosias
(in other words, the inability to recognise objects, people, shapes, smells, and so
on). Recently, these methods have been used to communicate with patients in a
vegetative state.

Psychology itself is now becoming part of neuroscience, based on simulations
and computer models that connect it to the other “hard” sciences. Even genomics is
becoming part of neuroscience: we can now identify the genes responsible for brain
development, and we know that these account for nearly 59 % of the approximately
20,000 genes in our genome. This has led to the development of a new inter-
disciplinary area known as “molecular psychology”, in which data obtained from
neurology, which tell us about the brain structures and functions we mentioned
earlier, are cross-matched with data obtained from analysing the human genome.

12.2 Mind and Brain in Deep Time

While neuroscience mainly applies to present-day human medicine, it is also
applicable, to some extent, to the study of our ancestors’ brains in deep time.
This statement may seem surprising. How can we obtain structural and functional
information on a brain, which is one of the more perishable organs and certainly not
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preserved in the geological record, long since turned back into dust? In fact, there is
a way of achieving this.

Information can be obtained on an important part of the brain: the cerebral
cortex, which is the wrinkled external part in contact with the skull that changes in
thickness throughout life and plays a central role in the cognitive functions
governing consciousness, language and memory. Important information on the
structure of the brain (strictly speaking, we should call it the encephalon) can be
obtained by analysing the inner surface of fossilised skulls. Advanced CT scanning
systems based on synchrotron light can now illuminate (literally) aspects that were
previously inaccessible.

We have already talked about these micro-CT techniques with regard to the
analysis of hominin teeth. If we now apply them to fossilised skulls, they are able to
provide us with additional information and, more importantly, they can do so
non-destructively. In the past, the risk of damage to these precious specimens
greatly slowed down studies or prevented them from being attempted using the
methods then available—such as casting the inside of the skulls with moulding
materials. Nowadays, the problem no longer exists, and high-resolution 3-D images
of the skull can be generated and virtually sectioned. Hidden details can be
extracted to make quantitative analyses and comparisons.

Fig. 12.1 (a) and (b) Reconstruction of hominid brain using x-ray microtomography. Source:
Reconstruction by F. Bernardini et al. (ICTP, Trieste)

In practice, even though the brain is long gone, we are still able to obtain a
perfect and highly detailed virtual endocranium onto which a mould of the cerebral
cortex is imprinted. It is ultimately possible to see many details that were impos-
sible to obtain using traditional methods. We can see, for example, the vascular and
connective elements of the brain, or at least those that are imprinted on the inner
surface of the skull through the “dura mater”, which is the outermost part of the
meninges (the membranes covering the brain). Since we now know a great deal
about the functions performed by the different parts of the brain, the internal details
of the skull cap provide us with very detailed information about “how” and “what”
the skull’s owner was able to process mentally. We can even hazard a guess as to
whether he (or she) had a flair for art or music, if he was a good speaker, if he had
some other natural talent, and how much he was able to learn.
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But we must not get too carried away. Many internal details cannot be explored—
and even though some brain functions, to some extent, can be associated with a
specific area of the brain, we cannot obtain accurate information on the
all-important connections between them in the absence of an observable functioning
brain.

However, it is hard to overestimate the importance of these new technologies,
especially if the results can be linked to those emerging from other related disci-
plines such as genetics. As we saw earlier, we can sequence DNA in samples of
human remains that date back hundreds of thousands of years. The entire genome
has now been mapped for various individuals of the H. sapiens and
H. neanderthalensis species, as well as for the Denisovan individual belonging to
the new human form recently discovered in Siberia, though we do not yet have a
skull for the latter species.

A new line of research involves the collaboration between neuroradiologists and
archaeologists. It allows us to identify the neural circuits activated in a present-day
knapper, when he is set to fabricate a stone tool with the same techniques used by
ancient humans. One can see, for example, that more and different parts of the brain
are activated in accordance with the degree of complexity of the tools to be made.

12.3 Building Up the Human Mind

The evolution of the human brain has always been a topic of crucial importance in
the study of human origins. After all, it is used to define what it means to be first
“humans” and then “modern humans”. Its growth from 350-400 ml in the first
hominins to 1350—-1500 ml in recent species of Homo has been widely discussed in
the previous one and a half centuries.

A new interdisciplinary approach, which we could call “molecular paleo-psy-
chology”, allows us to cross-match data on the external brain structure of various
human species with data on the genetic structures responsible for their various
cognitive and behavioural functions, and then cross-match both of these with
archaeological evidence. The latter could include the level of complexity of the
stone industry, the use of specific materials and personal ornaments, the presence of
artistic endeavours such as wall painting and figurine crafting, the creation of
musical instruments and even the evidence of elaborate ceremonies for burying
the dead. What can this work of connecting and cross-matching data tell us? We
will start by looking at cognitive development.

The cognitive development of our ancestors can be inferred from their ability to
carry out complicated operations, particularly those requiring a very sophisticated
type of communication. These undoubtedly include the ability to improve long-
distance navigation. It is hard to believe that this would have been possible without
a degree of symbolic thought. For example, getting to Australia required the ability
to cross long stretches of open sea and to envisage the presence of land beyond the
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horizon. The descendants of the African sapiens managed to do it, exhibiting an
ability to imagine (and navigate) that was lacking in H. erectus, who lived on the
Indonesian islands for over 1 million years without ever crossing the seas that
separated them from Sahul. The Australian Aborigines still speak of “dreamtime”
when referring to their origins.

Some argue that molecular palaeopsychology may be able to help us understand
whether the evolution of the modern H. sapiens mind took place in the wake of
sudden genetic changes that introduced new brain structures and connections giving
rise to new social and communicative forms of behaviour, or whether it was due
solely to cultural, demographic and economic mechanisms that remained dormant
for many millennia. However, the evolutionary path of our mind does not seem
linear. Complex feedback mechanisms might have come into play. Some of them
were certainly of a genetic and psychological nature; others stemmed from the
social and economic environment that we managed to establish in order to increase
our survival chances. It is only by studying their interaction, we argue, that we can
make some sense of the virtuous cycle that has led our mind to be what it is.

The latest methods of studying the brain can be extended to investigations of
pre-human hominins. Recent CT scan studies using synchrotron light on the skull of
Au. sediba show that his brain, which was similar in size to those of present-day
great apes, was characterised by slightly asymmetrical frontal lobes similar to those
of humans. This suggests that the evolutionary line preceding Homo had probably
begun a process of neuronal reorganisation even before the brain volume expanded
and that this may have involved an increase in connections in the region associated
with language and social behaviour in humans. The separation between humans and
the previous hominins, who perhaps already knew how to make stone tools and had
some cognitive abilities, therefore becomes increasingly uncertain.

12.4 Thinking About Thought

Some have associated the size of the frontal and temporal lobes—crucial for
cognitive functions—with the size of social groups and the “levels of intentional-
ity” we can infer with regard to the thinking capacity of various hominins (and even
the apes). Intentionality is a term that refers to the ability to have opinions about
oneself and other people within a certain social context. This feature is closely
linked to the capacity for imagination and is often associated with statements such
as “I believe”, “I think”, “I want” or “I suppose”. It also concerns what other
individuals believe, think, want or suppose about themselves and others—and
applies to the psychological development of our children as they grow, meaning
that they possess a “theory of mind”. This capacity is hard-wired into our cortex
through the “mirror neurons”, which allow us to perceive somebody else’s feelings
(often subconsciously) as if they were our own and make us identify with what we
observe.
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Going back to our mind, at the first level of intentionality, reflected, for example,
by a macaque and a sapiens child under 3 years of age, we only have a certain self-
awareness and are unable to conceive of a world other than the one we observe. At
the second level, typical of australopithecines (and maybe even a chimpanzee) and
a sapiens child aged from 3 to 6, we begin to have some awareness of what other
people think. At the third level, typical of H. erectus and a sapiens child from 6 to
8, we make a number of assumptions about what others think of us or about other
people. At the fourth level, supposedly typical, for example, of H. heidelbergensis
and a sapiens child from 8 to 11, we can also think about the thoughts described
above. At the fifth level, typical of sapiens (and perhaps even Neanderthals), our
desire to make people believe that all the above is true may come into play. In short,
it is at this last level of intentionality, and possibly at levels beyond it, that we see
the advent of collective values and ideals. This is fertile ground for the emergence
of structured ideologies and religions.

For example, organised religions can be said to belong to (at least) the fifth level
of intentionality, if some individuals set out to persuade other individuals of the
idea that if they appeal to a higher Being, they can induce it to act in the manner
they want (and pray for). In the case of religions that are also “revealed”, we ascend
to another level. By extrapolation, when we authors set out to persuade you readers
that religions operate at the previous level, we go up by one level of intentionality
(to the seventh level). Readers might apply this reasoning to the case of ideologies,
all the way down to TV advertising.

Even scientific thought operates at very high levels of intentionality, but differs
from religious thinking, as it needs to verify everything the human mind is able to
conceive.

If the above is borne out by further studies on brain faculties associated with
different types of hominin, it will become more difficult to establish a certain date
marking the start of our divergence based on brain capacity. At least, though, we
will be able to set a more reliable date for the advent of our capacity for abstraction,
which led to the creation and coordination of increasingly complex societies: that
date marks the appearance of modern humans.



Chapter 13
All Power to Imagination

If we imagine a sapiens looking at an animal and drawing it on a wall, we say he is
making use of symbolic thought. That drawing is the outcome of his interpretation
of the observed reality: an abstraction that turns a living being into a graphic
representation. Two realities thus exist: the observed and the represented. If the
process had ended there, nothing would have happened. The artist would have been
ignored or even scorned by his contemporaries and his descendants would have
seen strange scribbles on a wall.

But if the observer of the drawing had also been endowed with a similar mental
capacity and an appropriate key for translating what is observed into what is
pictured, then he (or she) would have immediately seen two realities: the three-
dimensional reality of his surroundings (from which the artist drew inspiration) and
the two-dimensional reality portrayed on the wall. At a certain point, it might have
dawned on the observer that he could also have a go at representing the reality
around him. Even though he might not necessarily have been a good draughtsman,
he could always be a sculptor and make a statue that depicted something he had in
mind and was currently obsessed about, such as an erotic representation of the
female body. Or he could be a musician and compose a sound sequence that
conveyed a state of mind or a vision of the world. If he were a poet, he could
imagine that someone had named things by singing about them and thus brought
them into existence (this view is illustrated by the mysticism of the Australian
Aborigines, for example). He could even be a skilled craftsman and busy himself
with innovatively combining various materials (stone, wood, bone and skin) to
build a variety of products useful for his daily life. In practice, each would have
been able to generate his own “virtual space” in which he could imagine what he
was about to do (or say).

As with the sexual reproduction of most living beings, the initial contribution of
at least two individuals is required to ensure that symbolic thought is replicated and
expanded throughout all possible fields of application: in this case, the person who
“represents” and the person who “recognises” this representation of thought. All it
takes to be able to convey this composite thought to other individuals is a common
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language. The process will obviously be easier and faster if the individuals in
question are able to glean an idea of what their interlocutors are thinking, as
emphasised when we discussed the different levels of intentionality that character-
ise social interactions.

The ability to spread and articulate symbolic thought will also increase if it is
possible to reduce the barriers between individuals in space and time. This applies if
the individual who represents an idea and the individual who recognises and
interprets it do not necessarily meet physically or live at the same time as one
another. This might be why we sometimes associate the beginning of “history” in
the strictest sense with the invention of writing, which allows ideas to be conveyed
through time and space. The current contactless expansion of ideas by way of
information technologies is happening right before our eyes. Everything began, of
course, with the invention of spoken language. Without wishing to underestimate
its importance, we are bound to acknowledge that a spoken language is a volatile
and ephemeral system of communication. We can try out other methods for
conveying an idea: drawing it on a wall, passing it down through the generations
as a legend, summarising it in a song, tattooing it on your body, or including it in a
ritual.

As a specific example of the complexity of the interactions that come into play in
evolutionary terms, writing and reading (in a broad sense) not only broadcast new
ideas, they also promote significant feedback effects on brain functions, an
all-important mechanism that is often overlooked. Psychology provides us with
important information on this subject. For example, it has recently been shown that
“reading” what is “represented” by other people in all possible forms (written or
otherwise) helps the brain capacity to expand in many directions. Firstly, it
increases empathy, making us see the world through the eyes of others. Secondly,
it gives the brain a great workout, in the same way that playing chess or solving a
crossword puzzle does. The faculty of expression and visualisation in children
(confirmed by means of magnetic resonance techniques) is enhanced as well.
Lastly, it helps to seduce, because it promotes intelligence (analytical and emo-
tional) and our understanding of others. To sum up, symbolic thinking not only
helps convey ideas; it can also have important repercussions on the “machine” that
generates the thought itself, ultimately improving it.

Unfortunately, all these beneficial effects seem to apply less to the latest
generation of digital technologies: in the absence of adequate interpretative skills
and imaginative stimuli, an excess of unchecked information may indeed reduce the
beneficial feedbacks described above.

13.1 New Realities

If one believes that “imagination is more important than knowledge”, it should be
possible to generate realities capable of bringing people together around a
shared idea.
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According to this viewpoint, we should be able to start with miths and religions
and end up building ideal societies. The only requirement for initiating the process
would be the development of a convincing symbolic representation and its repro-
duction, which would be “shared” by the observer (meaning that he would believe
in it or be compelled to do so, due to fear or reasons of convenience). By generating
principles that can be used as a basis for social behaviour, we can form what we
now know as “institutions”, meaning not merely the bodies that go under this name
but the set of rules that a society decides to respect and enforce. Although different
in kind, believes and rules of behavior are often identified with one another,
even though the former aim at describing what is considered to be “true” and the
latter what is suggested to be “right”.

The construction of myths and religions began by borrowing images from nature
(the Sun, the Earth and some animals), perhaps combining them with human
characteristics. Some dared to suggest that divinities shared the appearance and
character of humans, with all their strengths and weaknesses. Alternatively, man
was supposed to be made in God’s image. Yet, some refused to accept this bond
between images and beliefs and forbade representations of the deity in any form,
since it was seen as being exclusively part of the spiritual realm. The matter is not
settled, however, and we are surrounded by an overwhelming representation of
deities. We need symbols to convey ideas.

When it comes to the creation of institutions (in the sense of codes of conduct),
the question becomes even more complicated. At some point, we must resort to
constructing symbols that are capable of defining a relational structure that is
acceptable to the people (willingly or by force). For example, we shall see that it
is possible to greatly increase the availability of goods and services within a society
through the division of labour. In order to distribute those goods and services to the
members of that society, we have to imagine a set of rules that may be based, for
example, on a kind of hierarchy (for which we have to find some excuse); alterna-
tively, we could imagine societies based on equality. In the former case, a coat-of-
arms or a flag referring to it could be considered an appropriate image to represent
that idea, while working tools could serve the same purpose in the latter case.

Once the institutions have been imagined, they could be “acknowledged”, and
thus give rise to kingdoms and homelands, as well as legal, economic and political
systems based on a set of ideals and shared principles. We could invent institutions
like the States or the United Nations and ethical systems of reference such as
“human rights”. This could lead us to bomb, perhaps under the auspices of the
United Nations, a population that is alive and thriving, just because that State does
not respect “human rights”. Thousands of people could be driven to sacrifice
themselves for a religious belief and massacre the same number for a principle,
such as freedom, equality or fraternity.

Structures that have never previously existed, such as limited liability compa-
nies, could be invented and given legal status, so that only their managers and not
all their owners are legally responsible for their actions. Large industrial companies
(made up of men, machines, skills and products) could be separated from their
physical and organisational structures and identified only by their symbols (logos).
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This action would make all the material and human components of a company
interchangeable and would allow it to survive (or fail) merely to the extent of
human confidence in that logo. Value could be attached to certain symbolic
conventional objects (turning them into money, for example) to ensure that every-
one exchanges them at that particular value. Wealth (in virtual form) could even be
generated through electronic transactions without any exchange of goods or ser-
vices taking place.

In short, there is unlimited scope for proposing possible worlds if we accept that
these worlds can be located only in our minds. By doing so, we make them real, but
on one condition: that they are first “represented” with an image and then ultimately
“acknowledged” and “shared” by a community as a whole, thus helping to form its
cultural frame of reference. Despite living in a “natural” world made up of four
dimensions (if we include time), we have ended up adding a fifth dimension to our
lives: one generated by our minds.

It is striking and even a little daring to note that in the Creation of Adam painted
by Michelangelo in the Vatican’s Sistine Chapel, the image of God and the
surrounding angels are painted within the shape of a sagittal section of the human
brain. In particular, an expert might discern the cingulate gyrus in God’s left arm,
the vertebral artery in a swirl of fabric, and the pons in an angel’s back; even the
spinal cord could be represented by the legs of one angel and the structure of the
pituitary gland by the cleft foot of another.

The current interpretation is that Michelangelo, who was also an expert on
human anatomy, set out to paint God in the act of conferring intellect on man.
Yet, the fact that God, and not Adam, was painted within an allegorical image of the
human brain suggests a topsy-turvy interpretation of the meaning of that fresco, in
other words, that the intellect of man (in this case, that of Michelangelo himself)
was responsible for generating the image of God.

We leave readers to make what they like of these suggestions, and proceed to the
next important question: “When and how did these new forms of behaviour
associated with symbolic thought first arise”?
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Fig. 13.1 (a) The Creation of Adam, painted by Michelangelo, in the Vatican’s Sistine Chapel.
Source: Wikimedia commons, Author Jorg Bittner Unna
(b) Brain sagittal section. Source: Shutterstock.com, Copyright Alexilusmedical

13.2 Inside the Black Box of Symbolic Thought

In order to apply symbolic thinking in different fields, at least two conditions must
be met. The first is that there must be an opportunity to convey thought through a
shared language. It is important for this language to be an open system that allows
different meanings and interpretations so that it can be sourced and spread with
everyone’s help. If communication is not carried out through language but by
means of a code, for example—such as when we communicate with a computer
through a keyboard—this amplification would not take place. The second condition
is that individuals should differ from one another in terms of aptitudes and abilities.
This allows them to better articulate their own thoughts when they access the
thoughts of others. This idea can be represented as a baton that changes shape
when passed from hand to hand in a relay race. The multiplying effect of this
process will be high when applied to a growing number of individuals. In the end, it
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will generate a very complex reality that is the outcome of all our different
representations.

We have also seen that it is possible to represent something that exists only in
your own mind: for example, a figure with a human body and a lion’s head (such as
the ivory figurine found in a cave in Stadel, Germany, dating back 32,000 years).
This paves the way for representations reflecting different degrees of realism, until
we reach the point at which we conceive realities that exist solely in our imagina-
tion. It is ultimately possible to create events, circumstances and procedures that are
based only on this imagined reality. One such example is burial rites based on the
idea of life after death. It is also possible to tell stories about things that have never
happened, such as events in myths or legends.

Once this point has been reached, it is then necessary to be able to discriminate
between the representation of something we have actually observed and the repre-
sentation of something that we may have imagined. How do we do this? Answering
this question is not a trivial task, and would lead us to stray far from the topic if we
attempted to do so here. Focussing on the theme that concerns us, which is that of
human evolution, we can safely say that we often fail in this regard; we assume
things to be true when, in fact, they are only flights of fancy. Usually, this happens
because believing brings us tangible benefits, increasing our material and spiritual
well-being. In particular, we will see in the next chapter that our prosperity
increases when we believe in something that facilitates the proliferation of trade
in goods and services. Our spiritual well-being increases, on the other hand, when
we are able to rely on the all-powerful guidance of higher Entities, an important
factor in the construction of different religions. In this case, we can see our spiritual
well-being as a substitute for our mental well-being.

13.3 Contemporary Examples

Looking at the present-day, the best example of how symbolic thought is currently
expressed can be seen in the behaviour we refer to as “creative”, which is typical of
many professions such as engineering, design and advertising. It takes the form of
inventing new products and establishing new needs to enrich our lives and our
social relationships. It focuses on innovation, design, fashion and status symbols.
The aim of these professions is to satisfy the image that individuals wish to project
of themselves when they act as consumers, and possibly create new ones. Today,
we are so fascinated by these imaginary representations of ourselves, and the
prospect of a completely unreal lifestyle, that we allow advertising to invade our
homes without the slightest concern for the sense of dissatisfaction we then feel
when it is not possible to live up to the images we are shown and required to identify
with. We also often make the mistake of believing that the price of a commodity
always represents its true value, and that if something is more expensive, it must
surely be of a better quality, as if the underlying condition (the ideal of perfect
competition) would hold in the real world of business. This does not happen to
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capuchin monkeys, who, according to a recent experiment, are very well able to
discern the quality of the products offered to them and pay a fair price when they are
trained to understand the value of the currency they can use to buy them.

We represent ourselves creatively (or think we do so) when we want to socialise.
We do this through the clothes we wear, the objects we use, our means of transport,
our membership in some particular group (my social class, my football team or my
country), etc. We can even create an avatar of ourselves by selecting only certain
information about ourselves and sharing it on Facebook with hundreds of virtual
friends. We end up living in a fantasy world. We have slipped through the looking
glass with Alice. A substantial part of the society in which we live is manifested in
this world of representation. Our institutions (in other words, the codes of conduct
we follow) exist in this world. Those who are inspired by different religions and
ideologies also live in this world.

Yet, we would be making a big mistake if we believed that this behaviour is
anything new. It goes back to when we invented the first body decorations, painting
our skin and adorning ourselves with jewellery, tattoos and garments with aesthetic
value. It goes back to when we began to paint, to play music, to create the first rules
of relationships and coexistence; when we began to hand down myths and legends
to create a shared memory—and when we created the first “virtual” realities
corresponding to our need for transcendence, spirituality and socialisation.

Fig. 13.2 Woman from Karo tribe with her child in Kolcho, Ethiopia, 12 August 2014.
Source: Shutterstock.com, Copyright Luisa Puccini
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13.4 Possible Explanations

We still cannot agree over the reasons underlying the behavioural patterns
characterising modern humans.

Some have argued that when we were beset by great environmental adversi-
ties, another evolutionary tool was required to operate alongside the survival
strategy based on natural selection. This other tool is known as sexual selection
(also studied by Darwin). The two selective mechanisms are actually different.
Natural selection depends on successful adaptation by both genders (male and
female) to the environment, while sexual selection occurs during competition
between individuals of the same gender for mating purposes. It is designed to
give the greatest chances of reproducing to the most creative individuals of the
same sex: for example, those best able to represent themselves through orna-
ments, body paintings and objects designed to attract the attention of the opposite
sex. You could even say that body art preceded or coincided with the first forms
of artistic expression. These changes effectively made it possible to seduce with
the mind. This trait was then genetically passed on to subsequent generations and
would find applications in many other fields.

A second explanation refers to the ability to create a complex language suitable
for interaction in a growing and structured social organisation. By the time very
large groups of individuals had formed, a system of communication capable only of
describing the outside world (such as the alarm signals common to many animals)
or a language that allowed us to exchange information about ourselves and our
acquaintances (which can only work in a society made up of a few individuals)
would not have been enough to build relationships based on trust. A need had arisen
to invent a language capable of conveying that which does not exist in order to
consolidate and organise a multitude of individuals: an ideal construct.

What benefit would this approach have brought? The answer is quite simple. If
you can influence social behaviour by telling stories, you can change social
behaviour by changing the stories you tell. As mentioned before, biological evolu-
tion may have been progressing too slowly, and this time, we might have used
cultural evolution to speed up the acquisition of new forms of behaviour, something
that is only possible through symbolic thought.

The two approaches described above—one based on sexual selection and the
other based on cultural evolution—are not mutually incompatible: developing a
complex language also has a very persuasive effect on the mind and helps us seduce
prospective partners. By now, we had a highly developed cerebral cortex that had
been honed to a peak by natural selection over the previous 2 million years and its
potential could be unleashed in the fight for survival brought about by the dramat-
ically fluctuating environmental conditions. If nature was changing too quickly, we
could do so too, cooperating within larger and larger groups.

The evolutionary strategy of developing one structure for one function and then
using it for a different purpose can be compared to the innovation of feathers in
some dinosaurs. These were originally used to improve thermal insulation but then
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proved essential to facilitate flight in the birds that were their direct descendants.
Similarly, our brain did not grow with the aim of developing symbolic thought, but
at a certain point, we were able to achieve this as a by-product. We may not have
feathers, but we can still take flight through our imaginations.

The importance of symbolic thought does not only concern artistic or economic
representations. It also concerns the advancement of knowledge in science. By
allowing us to conceive worlds we cannot see, we are freed from the shackles of
false information provided by the world we do see. When this information is filtered
through our limited and imperfect senses, it is easy to believe that the sun revolves
around the earth, that the earth is flat, and that the stars are lights hanging from the
sky. Even scientists and philosophers are sometimes fooled by perceptions: it took
almost 2000 years (from Aristotle to Galileo) to understand that the force imparted to
a body is not proportional to the speed acquired by that body but to its acceleration.

Our senses also prevent us from appreciating reality outside a narrow range of
colours, sounds, smells, tastes and tactile stimuli. If we are to understand the laws of
nature, we must use our imaginations to go beyond the world of sensations and
perceptions created by our brains based on the interpretation of information gath-
ered by our senses. By doing this, we can even “see” invisible components of matter
such as atoms and quarks.

Because new information and communication technologies give us opportunities
to reach a growing number of individuals, we can exponentially accelerate our
world views so that everyone can help them to build up and expand over time.
Symbolic thought becomes the most precious “common heritage” of mankind.

13.5 Symbolic Thought and Cultures

We could argue that when certain forms of behaviour take root in a group of
individuals and are handed down from generation to generation, a culture is also
formed: something that is partly stable and partly continues to evolve with the
passage of time as new ideas become established in society. These ideas appear to
operate in a manner similar to gene mutations in biological evolution, but—unlike
mutations, which are random—the new ideas often come about for very specific
reasons and are adopted only if they “work” for the purposes of survival. According
to this definition of culture, some forms of behaviour—for example, the use of fire
or the fashioning of the first stone tools—could take root and be handed down from
generation to generation simply due to their practical usefulness. This approach is
typical of cultures that came before the formation of symbolic thought and did not
need specific changes because they were well equipped to guarantee survival in the
absence of major environmental challenges.

There seems to be a fundamental difference between symbolic thought and culture.
While the former is now of universal significance to modern humans and goes hand in
hand with our emerging capacity for abstract thought, the latter is defined within a
limited time and space. In other words, symbolic thought is a cognitive process while
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culture is often (though not always) a product of this process. The former needs to
emerge and spread freely; the latter needs to take root. The former consists of a flow of
ideas that multiply; the latter consists of a stock of knowledge to be shared. If one
insists in overlapping the two concepts, he must be aware that he is describing both the
statics and the dynamics of a complex evolutionary process.

Different cultures (in the sense described above) began to proliferate in all the
areas populated by sapiens halfway through the last ice age, with the greatest hoard
of archaeological evidence appearing in Eurasia roughly 45,000 years ago. The
various cultures that succeeded one another on a scale of increasing technological
and artistic dexterity were called: Chatelperronian, Uluzzian, Aurignacian,
Gravettian, Solutrean and Magdalenian. The latest cultures were marked by realis-
tic representations of animals of the glacial period, erotic ivory figurines, and flutes
made out of bone and other materials, as well as tools for fishing, hunting and
making clothing.

This does not, however, mean that all other cultures, even the most ancient in
which symbolic thought appeared (in Africa, Asia and Oceania), can be compared
with the European experience to create a hierarchy of lower and higher cultures.
Nor does it mean that more archaic cultures in which symbolic thought was in its
infancy or even non-existent are not interesting. In the latter case, the culture was
expressed only through information and technology that were replicated with
minimal improvements, as in the case of Acheulean culture/technology, which
lasted one million years. In any case, we were certainly not the only species to
have the sort of culture we have just defined. We also apply the term culture, from
this perspective, to many primates and even elephants, which have recently been
shown to behave highly disruptively when orphans are removed from their
slaughtered matriarchal families and can no longer learn social codes of conduct
and information relating to survival.

All we know is that our symbolic thought originated, approximately 100,000 years
ago, somewhere in the extensive area represented by Africa and the Middle East. As
it evolved from an individual to a collective form, it progressively developed and
extended into an increasingly complex and seemingly unending series of representa-
tions. Initially, we tend to admire them. But after a while, we may feel uneasy about
them. They seem to have gone over the top, even spiralling out of control.

13.6 Excesses of Representation

What is the explanation for the hundreds of thousands of monuments, statues,
portraits and objects worked and embellished using increasingly refined techniques
that have been handed down to us by the various known civilisations, of which only
a small fraction is exhibited in museums? Why build 8000 life-sized terracotta
warriors, each different from the other in the tiniest detail (even down to the shape
of their ears), to represent the Chinese Imperial Army in the third century BC? What
are the origins of this desire to celebrate excellence and abundance beyond all limits
of common sense?
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One possible general answer to all these questions could be the need to form a
collective identity that draws on the fierce pride of belonging to a community and
coordinating individual behaviour within an increasingly extensive and complex
society, thus building its cultural heritage, to be first disseminated and then, if
necessary, reformed, recycled or destroyed.

Such excesses of representation are not effectively limited to art forms; they also
extend to economic attitudes. We need only think of our actions when we collect
property, currency and securities in amounts that enormously exceed all our
possible current and future needs. In this way, we end up with wealth to pass on
to our descendants, who have sometimes done little to deserve and do much to
squander it. Another example is the creation of relationships, places and spaces that
amount to huge infrastructures designed to meet our individual and collective needs
for interaction and exchange, such as the large metropolitan cities.

Our creativity has led us to trade financial products with an estimated value that
is far higher (some say 10 times higher) than that of the real estate and production
capacity that they are meant to represent in the form of a security or other financial
instrument. This over-representation has now become a problem that we refer to as
the “financial crisis”, which we do not know how to resolve. Over the past 30 years,
we have allowed people to circulate securities that correspond to a particular type of
“real” wealth, as well as securities that merely represent other securities, and this
has happened many times. This chain of events has destroyed any meaningful
connection between the real wealth and the financial wealth that we were so keen
to create in the world of our imagination over the last few centuries. Those who hold
financial wealth and trade in it still believe they are circulating the ownership of a
company, a property or a credit. If they do not, they think they can fool somebody
else into believing it. But this is not always the case. We will not have any problems
as long as we all live under this illusion, though one day, our chickens might come
home to roost. In this case, if the above calculations are correct, nine traders out of
ten will have to wipe the virtual wealth from their portfolios. Due to the way our
economic system is built, and the way in which has become totally inter-dependent,
we will not be able to shrug this off as “their business”. Our over-representation
must be curbed, but unfortunately, we have not yet discovered a way to do this.

13.7 A Recap

Going back to the roots of this behaviour, we can conclude that human history
unfolded due to four specific evolutionary conditions. Three of them were “neces-
sary” but not “sufficient”, using the terminology of philosophical logic. They were:
(1) the development of an upright posture, which freed the upper limbs from the
demands of locomotion and improved the use and handling of tools through
significant anatomical innovations; (2) the growth of a brain that was “large and
powerful”, both in terms of volume and in terms of neurons and synapses engaged;
and (3) the establishment of a vocal structure that was capable of delivering a
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language to convey information about the observed reality, about ourselves and
about the people and things we wanted to talk about.

Inventing a language, though, was not an easy task. It required brains. To put it
simply, we had to associate a sound with what we wanted to talk about and share it
with others according to certain predefined rules. This already implies a certain degree
of abstraction: we had to invent a “world of words” and connect through it. This is
probably when a new dimension to the reality in which we live began to form, but it
would take a long time before we would be able to fully exploit its potential.

In a society divided into small groups, and in the absence of any major environ-
mental challenges, this was all we needed. However, if we had remained at this
stage, we would be barely distinguishable from many other illustrious exponents of
the animal world. As Homo, we would have had some extra leverage in terms of our
expressive language and our manual dexterity, but it would have been difficult to
envisage a future in which we became “masters of the Earth”. At some point,
however, conditions arose (environmental and social) that facilitated the develop-
ment of new cognitive abilities.

The necessary and sufficient condition that made us modern humans so different
from all other species is the full development of symbolic thought. This ability can
be associated with the growth of certain areas of the brain and the feedback
mechanisms that arise during the interaction between our brains, our culture and
the environment. This capacity allowed us to create worlds that transcend observed
reality. This is handed down and multiplied through increasingly complex forms of
language, including spoken language, written language, music, dance, figurative
and abstract arts, mathematics and computer languages.

To sum up, the full extent of symbolic thought allowed us to assemble a
combination of traits that eventually seems to have given us the edge:

(1) along period of apprenticeship for new generations, which allowed more time
to learn old and new tricks, and thus enhance the creation and accumulation of
knowledge;

(il) an advanced cognitive capacity, which can multiply and accelerate when
passed over from mind to mind, especially when it is meant to last, and is
thus made independent from time and space;

(iii) the ability to form large groups in which to cooperate, but also the ability to
compete with other groups for access to limited resources, both abilities
moulded to be variable and flexible, in order to adapt to circumstances.

Nowadays, at the end of this long process, we convey our thoughts in forms that
we do not share with any other living species, even though we may have partially
shared them at one time with other humans. This collective cognitive process has
probably enabled sapiens to continue surviving and prospering while living in
increasingly extensive and complex societies. It remains to be seen how long we
can continue to do so without changing the rules of engagement in our endless
struggle against nature and people who are not “our own”.



Chapter 14
Primordial Economy

Who would have thought that Leonardo’s Mona Lisa or Michelangelo’s David were
the final outcome of a form of behaviour that might date back to the beginning of
the last ice age? And could the emergence of artistic behaviour actually have
coincided with the appearance of economic behaviour? Incredibly enough, this
seems to have been the case. But what is meant by economic behaviour? The most
popular and general answer usually refers to the rational pursuit of self-interest. We
have touched on some examples in the previous chapter, and now, it is time to delve
into the specifics. A more precise answer depends on the time scale considered.

14.1 Homo Economicus

If we refer to the short-term, in which we can satisfy our needs using only readily
available resources (by hunting, gathering the fruits of the earth and making
everything we want to produce), behaviour is defined as economic when we seek
to derive the highest individual satisfaction from the most effective use of all those
resources. Satisfaction obviously depends on the needs and tastes of each individ-
ual, but above all, on their ability to give something in exchange for what they
desire. Since needs are always considered to outweigh the potential for satisfying
them, economic behaviour boils down to a simple choice between the goods and
services available, limited by one’s ability to pay for them. This quintessentially
individual viewpoint sheds light on the role of people (economic) as striving to
increase their well-being, making a virtue of necessity (in other words, being
content with what they can afford).

If we refer to the longer-term, which seems more appropriate to our topic, the
available resources obviously vary: for example, they may increase due to our
efforts to obtain them or decrease as a result of wars and famines. In this case, the
form of behaviour described above does not make sense. The purpose of economic
behaviour would be exactly the opposite: to increase the quantity and quality of
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goods and services that satisfy our needs. This would mean we could rescue
ourselves from the constraints imposed by nature through our work and ingenuity.
We shall see that this result is much easier to obtain if we do not have to rely on
ourselves alone but are part of a society that is capable of enhancing individual
talents. This approach creates a collective identity: we become part of a social body.

The division of labour, described so ably by Adam Smith and David Ricardo,
demonstrates how easy it is to satisfy our needs by working less and producing
more: all it takes is for everyone to specialise in what they do best, pouring this
knowledge into increasingly detailed tasks and creating more and more specialised
products. The result will be a boom in goods and services available to society as a
whole. Then, all people have to do is exchange these products in accordance with
predetermined rules, one of the main applications of our capacity for abstraction.
The results will be a more or less egalitarian society, depending on the prevailing
economic and political system.

Nowadays, the division of labour and technological progress have dramatically
increased the availability of goods and services, but also led to extremely compli-
cated products that a single individual could never begin to know how to make if
working alone. We are living in a world of continuous trade. But when did this
custom begin, and what prompted it?

14.2 The Origins

We have seen that, during their first 100,000 years of history, sapiens went on
developing their lithic technology very slowly, and symbolic representations were
scarce. At that time, our ancestors were sapiens like us in their anatomy alone;
definitely not in their mental abilities. They had a culture, perhaps with the first
hints of symbolic thought, but probably did not display any economic behaviour
when relating to one another, unless we define this simply as a one-man drive to
make ends meet in bad times. What was the crucial tipping point? We previously
asked ourselves how symbolic behaviour led to the various cultures. Now, we need
to look at things the other way around and ask what led such a stable culture to
develop symbolic thought as we know it. What other elements may have come into
play?

We can begin to answer this question by applying the rules of biological
evolution to the evolution of culture, and state that culture is based on the survival
of ideas that are best suited to the environment in which they are formed. Seen from
this viewpoint, the exchange of goods and services would serve the same purpose as
that of sex in biological evolution: on one hand, it would increase individual
satisfaction, and on the other, it would generate new benefits, meaning more wealth
in the case of trade and more offspring in the case of sex. We share the latter benefit
with many other species, but the opportunity of increasing wealth through trade is a
specific feature of H. sapiens. We have seen that this became a possibility when we
began to equip ourselves with the earliest tools: someone who had an axe was
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wealthier than someone who only had two arms to rely on, although this difference
could easily be overcome through imitation. We had not yet invented the patent
system.

If we refer to the significant increase in (material) wealth that is generated
through specialisation and trade, when precisely did these early forms of behaviour
start? And where can we find the most ancient evidence of forms of behaviour that
could be described as economic, however embryonic?

14.3 First Evidence

Many scholars believe that the first modern human behaviour emerged in Eurasia
about 40,000 years ago, coinciding with the first manifestations of cave and
movable art. Yet, this form of behaviour was more concerned with artistic rather
than economic expression. More and more evidence is now emerging to suggest
that our modern behaviour developed much earlier, not in Europe but in Africa.

In the Blombos cave in South Africa, archaeologists found a great number of
seashells of the species Nassarius kraussianus that were pierced using special awls
made out of stone or bone, some blackened by means of elaborate heating tech-
niques or painted with the use of pigments made out of powdered minerals. Many
hours of work were required in all these cases. Sometimes, it is clear from wear on
the edges of the perforations that the shells were held together by laces. By
analysing the traces of wear, it has even been possible to reconstruct how many
knots were made to divide and assemble the shells into different styles. These
objects do not, however, seem to have had any practical use, and they have also
been found at many sites far from the sea. Nassarius shells of different species,
perforated and painted using similar techniques and dating back 80,000 years or
more, have also been found in Morocco, Algeria and Tunisia. Similar finds in the
Middle East date back to 100,000 years ago.

There is a reasonable likelihood that the perforated shells were used not only as
ornaments, in the form of bracelets and necklaces, but also as a medium of
exchange. This means they could have been the first ever form of money. Ironically,
a coin with the engraving of a shell was circulating in Ghana up until recently,
under the name of cedi (meaning cowry shell in Fedi, one of the local languages).
Indeed real cowries were formerly used as currency, in the area, alongside coins and
gold dust, until 1901.

In any case, were those perforated shells emerging from the deep past really
coins? In order to answer this question, we need to consider the requirements that an
object must meet before it can be considered a form of currency.
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Fig. 14.1 A coin with the
engraving of a shell,
circulating in Ghana.
Source: Shutterstock,
Copyright vitaliy_73

14.4 The Concept of Money

If we assume, for the moment, that the main function of money is to act as a medium
of exchange, the chosen object must first be scarce, otherwise anyone could make
money and it would cease to function as an “invariable” measure of the value of the
exchanged goods. This would give rise to the problem we now refer to as inflation.
If there are no scarce items at hand, any conventional objects could be used by
applying some type of complex workmanship to them that is recognisable and
difficult to replicate. As an analogy in our own time, we need only think of the signs
printed on the first coins or the complex patterns on our paper money, which can
only be issued by a special authority holding exclusive rights. In order to stop just
anyone from creating money, it should be enough to ensure that more work is
applied to its “manufacture” than that necessary to produce the goods it is
exchanged for. Alternatively, the work required to create the money should be of
“rare quality”. Another alternative would be to identify assets that only very
gradually increase in availability and use them as money. For example, family
herds were used until recently for this purpose, both as standard values and as
means of exchange, counting on a herd growth rate curbed by our dietary needs.

Secondly, this object should be portable and suitable for expressing different
values, depending on the worth of the goods exchanged. Lastly, it would have to be
a non-perishable good, capable of holding its value over time to allow successive
exchanges to take place.

If we require these characteristics to apply to whatever we want to function as
money, then bracelets and necklaces made up of certain specific shells, if rare or
marked with pigment or other methods requiring complex workmanship, could be
interpreted as purely ornamental objects or perhaps also as a form of currency. The
case in point marks one of the first processes of abstraction in which symbolic
thought was expressed: the human representation of a conventional value that was
recognised and broadcast within a community.

The end result of this reasoning is the same, and the point is made more
powerfully if we look at money in a more modern light, in other words, not merely
as a medium of exchange, but also as a set of debit (and therefore also credit)
relationships established within a society. According to this interpretation, money
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is nothing more than transferable credit and the item used as money is largely
irrelevant. All we need to find is a system for recording these credit and debit
relationships. In this case, as soon as we learned to count, this function could have
been fulfilled by knots on a string or regular and repeated notches carved on a
board.

We have, indeed, found an ochre tablet deliberately engraved with repeated lines
dating back 80,000 years (again in Blombos), and even notches cut into sticks made
out of wood, bone or other materials dating back 30,000 years (often referred to as
“notched tallies”). Surprisingly enough, these first sticks resemble those belonging
to the English Exchequer’s collection of tallies, mostly destroyed in 1826, because
this accounting system was considered too primitive when compared to the new
issue of currency by the Bank of England. In the Middle Ages, all financial
relationships between the British Crown, landowners and other creditors were,
indeed, recorded by cutting notches on wooden sticks. Yet, so far this is mere
speculation.

At the end of our mind’s long evolutionary march, most of the currency used in
the contemporary world has no physical form. According to statistics published
by the Federal Reserve Bank of St Louis and the Bank of England, the intangible
component of money (as just described) amounts to 90 % of the currency used in
the US and 97 % of that used in Britain, respectively. If archaeologists of the
future have to rely on the fossil record, they will understand very little about this
aspect of our lives today. Indeed, many of our contemporaries might not under-
stand it either.

14.5 Real Economy

Whether or not money is involved in the real economy, exchanges of goods and
services depend on the existence of a surplus of goods and services for exchange.

We have seen that this surplus comes about, in a society, through the division of
labour and specialisation into increasingly detailed tasks. The process is facilitated
by the evolution of technological progress, which, in our particular case, is reflected
by the tools that can be found at various archaeological sites. And technological
development is determined by changes in environmental conditions and population
trends. What archaeological evidence can we find to support this? We will begin
with technologies.

It has been shown that between approximately 100,000 and 70,000 years ago, in
various areas of Africa, sapiens had developed new methods of working stone,
sometimes using pyrotechnology, which enabled state-of-the-art double-sided tools
to be produced using heating techniques.

Flint blades (microliths) dating back 71,000 years have been found at the
Pinnacle Point site in South Africa. They must have required at least six stages of
manufacture (identifying suitable stones, collecting firewood, treating the stones
with fire, preparing a stone core, producing blades and finishing them to produce a
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Fig. 14.2 Shells from Blombos: just an ornament or a medium of exchange? Source: By kind
permission of Francesco d’Errico
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variety of final forms). If they were to be incorporated in an arrow or spear, it was
necessary to add other materials (feathers, glues) and additional processing stages
(bending the wood and fixing techniques).

When we speak of the “stone age”, we are referring only to what has been left.
Many objects and materials associated with stone-age finds have been lost because
they were perishable. We know little about their beauty and function or the
craftsmanship required to make them. In any case, the amount of work involved
at the end of the entire process may have taken anything from weeks to months and
also required the ability to carry out complex operations for very specific purposes
and creative techniques, which, in this case, had been handed down for over
10,000 years.

Some suppose that these flint blades were the tips of new deadly throwing spears
equipped with a wooden propeller (similar to those still in use by some native
peoples of Australia, up until recently). Given the advantage that these weapons
would have given to their users, such findings are consistent with the beginning of
the arms race associated with territorial defence purposes, as mentioned above
when talking about the onset of collective private property along the coasts of
South Africa.

14.6 Technology, Population and Climate

What relationships can we envisage, at this point, between the technologies, the
demographic variables and the environmental conditions of that age? In principle,
dramatic environmental changes work in much the same way as wars: they deci-
mate the population, but also stimulate the intellect and generate rapid technolog-
ical innovation. This facilitates a greater accumulation of resources, which then
translates into a population increase, climate permitting. When the population
becomes large enough, the first exchanges of goods and services begin.

In order to set up conditions that are favourable for those exchanges, the surplus
generated by technological innovation must initially be greater than that absorbed
by the increased population. Later, as a result of increasingly specialised exchanges,
this surplus is able to grow even more, promoting a further rise in the population.
The result is a virtuous cycle that feeds on itself. But how is this mechanism
triggered?

One could argue that neither the environmental crisis alone, nor a sudden genetic
mutation that might have helped us develop a complex language, could have been
the sole catalysts for such highly accelerated progress to take place. Instead, it must
also have required the emergence of a particular form of behaviour: one that was
economic and based on the exchange of goods and services.

In order to bring about this cultural revolution, we first had to overcome one
enormous obstacle: the inefficiency of the barter system, which must have made it
necessary to make repeated exchanges, perhaps even an infinite number, before
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individuals could come into contact with others selling what they really wanted
to buy.

The Blombos shell necklaces, obsidian from volcanic areas, ochre tablets bear-
ing symbolic markings and even the innumerable sophisticated stone blades found
throughout the continent could, therefore, be considered not only as objects
exchanged in their own right for their intrinsic qualities, perhaps because they
had some practical usefulness or some unknown value, but also as intermediaries in
other forms of trade. We probably initially progressed from barter pure and simple
(though we have no evidence for this) to exchanging all goods and services through
intermediate goods, and then ultimately through money. Yet, in the latter case, the
wealth generated by the growth of trade depended on an almost exclusively
symbolic representation of the value of the goods exchanged, one initially
expressed by any form of intermediate asset and then by money itself.

Because these assets were not to be perishable, over the course of time, it was
possible to accumulate enormous quantities of money (wealth), partly concentrated
in the hands of individuals and partly spent for the benefits of the community on
goods and services that could be enjoyed by all. Hence, the emergence of monu-
mental works and the possibility of financing art in all the forms we know up to the
present day.

At the dawn of the latest industrial revolution, when wealth accumulated in the
form of money (and amplified by the invention of credit letters by the new breed of
bankers) was again invested in international trade, another abstract concept was
created through the invention of joint-stock companies (the precursors of present-
day public limited companies). These took the form of abstract personifications of
the investors of that wealth (avatars before their time) that limited any losses to that
specific commercial venture, thus protecting the investor’s overall wealth. The
result was the setting-up of the various West and East Indies Companies, which
operated as legal entities separate from their owners, another abstraction.

14.7 Specialisation and Generation of Material Wealth

How did we begin this habit of generating an abstract reality to increase the
availability of goods and services and then total wealth? One possible scenario is
that the first division of labour took place at the level of gender, with women mainly
performing certain specific tasks in exchange for others performed by men. In this
case, the situation was not that of an economic specialisation for commercial
purposes but of a specialisation whereby goods and services were exchanged
(free of charge) based on trust, the bonds of affection, possibly hierarchical relation-
ships and also a certain degree of continuity in time. This applies within any family
group and even within a small community. All it takes is a rule of reciprocity or
sometimes some exercise of power.

Commercial trade probably began when these elements were removed, for
example, when the exchanges were sporadic or took place with outsiders, but the
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benefits of the division of labour persisted. Such trade was facilitated by the
possibility of using any specific object, first as an intermediary and then to settle
any indebtedness established during transactions (which somehow had to be
tracked). In this case, the trust present in the household was first converted into
trust that everyone would acknowledge a conventional method for keeping account
of receivables and payables, and subsequently trust that the object used to settle the
differences was a transferable credit, with a value that was maintained over time
and could therefore be used to accumulate wealth or enable potential future
exchange.

When we strip down our most complex contemporary economic behaviour to
these principles, it becomes clear that such behaviour first came about in deep time
with the emergence of the first division of labour and its application outside the first
households. As with all forms of behaviour that have developed over the past
100,000 years, before it could manifest itself to the full, it needed a symbolic
tool: something that existed only in our imagination, that could first be represented
in the shape of a particular object and then acknowledged as such (through a shared
language).

If the suggestions made here are confirmed, we can argue that money was one of
the first innovations, together with the arts, to arise out of the process of abstraction
manifested in Africa and the Middle East. It must have come about due to adopting
economic behaviour as a result of living in wider societies, and it must have been
invented to increase the availability of goods and services to meet our needs, both
now and in the future.

It is ironic that only a small proportion of the value of each medium of exchange
and each debit/credit relationship resides in the object that we have adopted as
currency: a little more in rare and shiny metals such as gold and silver, which can
also be used for other purposes; much less in any of the coloured paper rectangles
covered in symbols that we use for cash; and nothing at all in the electronic
transactions so typical of today. Despite this, nearly all of us believe that the
money in our pockets or the credit showing in our current account has its own
intrinsic value. But we are wrong, because we would not actually be able to do
anything with it if no one “recognised” it as money.

14.8 Counter-Evidence

The above arguments can also be used to prove another point: not only to explain
what has happened in Africa and Eurasia, but also what has not happened else-
where. For example, they could explain the reason why some sapiens, such as those
who populated Australia, have had no incentive to use their symbolic thinking
to innovate technologically, exchange goods and services, amass surpluses and
increase the population. The answer is simple: it has never occurred to them that the
available resources might fall short of their needs.
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For a population of hunters and gatherers accustomed to moving around, there is
no advantage in trade or even in greater specialisation and an excessive increase in
the population. You can survive and find all the nourishment (material and spiritual)
you need by following the “song-lines”, namely musical representations—handed
down from generation to generation—of imaginary lines that simultaneously recall
creation myths and map certain parts of the territory. That means there is no
incentive to trigger the cumulative process described above through symbolism of
an economic nature. This may be the reason for the richly spiritual lives that such
people typically led immediately prior to our arrival, when they had no concept of
private ownership. Such people were not prehistoric; they were mostly
pre-economic, as they never had to deal with inescapable “scarcity”, thanks to
their extraordinary ingenuity in surviving in a harsh environment. In fact, the sole
ethnographic evidence of conflict among Australian Aborigines is found in con-
junction with concentrated and scarce resources, for example, near those rare and
precious billabongs (ponds) that are unable to provide enough drinkable water and
nourishment for all.

14.9 Private Accumulation of Wealth

We are left with the mystery of exactly when Homo sapiens became Homo
economicus, namely individuals and then societies capable of generating an
increase in wealth that ultimately far exceeded that provided by Mother Nature.
We have so far limited ourselves to some bold assumptions, which all require
verification, about how we managed to increase our wealth by conducting com-
mercial exchanges sealed by “money”. Because there are various definitions of
wealth, the times and places at which it may have originated differ according to the
definition we adopt.

If, for the sake of argument, we agree to start with a broad (albeit limited)
definition of wealth, we suggest that this should be described as the accumulation or
the availability of certain resources (tangible or intangible) for the exclusive benefit
of some and not others. Such resources would have been defended or conquered
through the formation of larger social groups and probably marked the onset of our
territoriality. This definition, which focuses on “private” wealth, from which others
are excluded, allows us to reconstruct the following wealth accumulation process.

Initially, when larger and larger groups were formed, the first social differences
could have arisen because certain individuals demonstrated a greater capacity for
abstraction. In this case, wealth would have taken the form of “mental wealth”.
When restricted to some people only (i.e. shamans), this capacity would have
allowed certain individuals to “tell stories”, generating the first abstract realities,
followed by the first religions and the first codes of conduct (i.e. the first institu-
tions). This would have led to the first inequalities: on the one side, those who told
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stories and made up the rules, on the other side, those who listened to the stories and
observed the rules.

Later, wealth could have consisted of the accumulation of certain durable goods
“representing” a certain social status, including ornaments, tools and other token
goods, depending on the various cultures. The objects may have been rare or, much
more commonly, could have been produced through the input of a certain amount of
specialised work. We could define this type of wealth as “relational”. It may have
been accumulated by certain individuals partly because they were more able or
worked harder, but also because of the obligations that they imposed on other group
members. In the latter case, it would be based on the benevolence or authority of the
former and the gratitude or sense of obligation of the latter. It may, nevertheless,
also have been fed by the use of force (and thus based on a degree of authoritar-
ianism). Examples go from enforcing family ties to women and children all the way
down to slavery. Over time, this wealth could have been passed down to some
descendants, and this would have led to more social inequality.

If this stage were combined with a certain degree of technological progress, the
surplus generated may not all have been absorbed by the “wealth deposits” (avail-
able only to certain individuals in various chosen forms, for example, spear tips or
ornamental objects). Conditions would, therefore, have been ripe for trade, if other
groups were willing to dispose of part of their own surpluses.

Only at this point did we achieve what we now know as wealth in the strictest
sense, namely the accumulation of resources in the form of money and credit
resulting from the production and exchange of goods and services (commercial
wealth). This should help us establish which objects were initially chosen to
perform the various functions of money, bearing in mind its list of essential
characteristics.

If we accept this logical sequence of wealth formation, even if we are uncertain
about the time and space at which these phenomena occurred in our deep history, at
least we will have more clues for “recognising” and thus interpreting the nature and
significance of the objects we find.

The possibility that trade was already taking place in Africa, even before such
actions were documented by remains found at various archaeological sites, may
seem unlikely, but is not entirely far-fetched. We know that, throughout the period
between approximately 100,000 and 10,000 years ago, Africa experienced intense
climate fluctuations during which stable, mild periods alternated with environmen-
tal catastrophes. This makes it theoretically possible that any wealth accumulated
(in various forms) has been generated and destroyed many times, particularly if
represented by less durable objects or materials.

The fact that some of the forms of wealth indicated above were already in
existence in the deep past, and that these coincided with the first hierarchical
relationships and with some division of labour, has been confirmed by a number
of finds that we have only touched on in this book. These are associated with certain
African sites and the tombs of many of our illustrious ancestors dating back to the
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ice age in Eurasia. Such discoveries suggest that the symbolism associated with
various funerary practices could refer to much more than simply the cult of the dead
and other forms of religion—even embracing the political and economic sphere and
marking the start of inequality, which may have come about long before the onset of
the great civilisations.



Chapter 15
(In)Conclusive Remarks

We look on past ages with condescension, as a mere
preparation for us. . . but what if we are only an after-glow of
them?

Farrell (1973, p. 219)

During this short foray into the deep past, we have attempted to tell the story of how
we became first humans and then modern humans, starting from the time when
other species that came before us embarked on an evolutionary process of which we
are merely the most recent expression. To do this, we had to make some partly
arbitrary decisions, because there is no limit to how far back we can go in time to
shed light on who we are and where we come from.

We decided to tell the story of hominins, beginning at the point at which we
assumed an upright position as part of a long process of trial and error, which
carried on until circumstances were favourable for making better use of a larger
brain. Later on, this led to the advent of symbolic thought and the proliferation of
different cultures due to this organ’s versatility and plasticity. A number of biolog-
ical and cognitive innovations first allowed us to adapt to the Earth’s growing
aridity and then to its increasingly variable climate. This effectively meant going
back in time to the moment when our hominin evolutionary line split off from the
one that led to the present-day chimpanzees.

We relied on evidence provided by the fossil and archaeological record, as well
as on environmental data from the deep past obtained using the latest analytical
tools offered by science, but did not need to scour the past for the many nuggets of
genetic information that we still carry around with us today. The emerging picture,
the surface of which we have only scratched, is already packed with valuable
information, much of it very recent and not yet known to the general public. Our
attempt to express these results using accessible language leaves us with some
issues still obscured, new doubts and a host of more questions. The most important
of these is whether there is any essential difference between us and the other
species.

Our answer is that we are different because of special cognitive abilities asso-
ciated with the development of symbolic thought and the establishment of transient
cultures.

© Springer International Publishing Switzerland 2016 109
C. Tuniz, P. Tiberi Vipraio, Humans, DOI 10.1007/978-3-319-31021-3_15



110 15 (In)Conclusive Remarks

By summarising all our observations, we have been able to propose a general
condition that defines modern humans. This may be described as the ability to
create worlds that transcend observed reality and are the outcome of our powers of
abstraction. This skill is applied in many fields: from the arts to the sciences; from
economics to politics. It is broadcast and multiplied through increasingly complex
languages and is expressed in ways that we do not share with any other living
species. We have become a social organism, but while naturally occurring social
beings, such as beehives and anthills, are governed primarily by biological rules,
our species also bears the strong imprint of cultural ties. These govern social
behaviour (together with the rules of biology), but often go a step further, as
when societies are made up of a great number of individuals who do not know
each other. The contribution made by the social sciences to the study of human
evolution is particularly useful in explaining this phenomenon.

Where will these underlying traits take us next? We do not have a crystal ball,
but we can glimpse at what our future might hold by looking at the subjects of
current research projects: genetic engineering, biotechnology, plans for the con-
struction of artificial organs and for a complete mapping of the human brain. Some
say we are bypassing natural and sexual selection to plan a new post-modern
H. sapiens: a freer, healthier, longer-living human who inhabits a more complex
and interconnected society based on information and communication technologies
acm.

With the help of ICT, we believe that we are expanding our individual degrees of
freedom by gaining access to a greater amount of information. Whereas such a
claim may hold good in general, when backed up by a thorough knowledge of how
information is generated and broadcast, one must consider that such technologies
also allow for a comprehensive monitoring of the way those individual freedoms
are exercised.

Politics as we knew it can thus turn into a deeper control over people; demog-
raphy can develop into an exploration of what people think; statistics can evolve
into Big Data, i.e., the capacity to profile people according to preferences and
predict their behaviour. Furthermore, ICT can also be used to create emotions
(artificially) and even allow some to market them on a large scale. Lastly, by
increasing the complexity of human relations, ICT make a society more vulnerable:
the more complex a system—social, in this case—the more exposed it becomes to
possible shocks.

To sum up, in principle, more freedom can proceed in parallel with more control;
yet, the one that would prevail will not be determined by the available technologies,
but rather by the way we choose to use them and the risks we are prepared to take.

We are also left with other problems, which we have highlighted in this book.
The unlimited expansion of our capacity for representation has opened a can of
worms. This certainly applies to the economy, in which we have created a host of
financial and property “bubbles” by assigning imaginary values to the wealth we
believe we own. The same applies to our consumption of the planet’s resources,
which we squander as though they were unlimited. It also applies to the obsessive
way we reduce biodiversity and subjugate the animal and plant kingdoms for our
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own purposes (which have long been more than mere survival). We also over-equip
ourselves for war, given that we could destroy our planet as we know it many times
over: the existence and coexistence of many different cultures in conflict with one
another does not offer a reassuring picture of a peaceful future.

Our economic, environmental and energetic greed now amounts to a problem
that we can no longer ignore. According to the calculations by the Global Footprint
Network, a research centre that studies trends in humanity’s ecological impact,
our planet’s ability to replenish resources and absorb the waste we produce only
lasts up to August 19 of each year. On August 20, we go into the red, borrowing
goods and services from the future, because our ecosystems can no longer regen-
erate themselves. Plants, animals, clean air and fertile soil: we are using up, at a fast
rate, the resources handed down to us by an evolutionary history lasting over
3 billion years. The problem started at least 50,000 years ago, when we began to
change ecosystems and bring about the extinction of entire species, leaving many
victims in our wake. It continued until the 1970s, when we reached a balance point
between renewable resources and consumed resources. Since then, the deficit has
been growing. It is estimated that it would now take one and a half planets to
produce the resources necessary to sustain humanity’s ecological footprint.
According to a conservative estimate, it will take three planets before the middle
of this century. Time is running out and we must find a solution.

Fig. 15.1 Dispersion of modern Homo sapiens based on genetic and archaeological evidence
(time scale expressed in years). Source: Adapted from D. Palmer, The Origins of Man, New
Holland Publishers, London 2007

We could begin by reflecting more on the ambivalence of human nature. This
means going beyond who we think we are. Neither is it useful to examine what we
wish to be, when we refer to an ideal construct that we think should inspire our
actions. The human nature we should really use as our benchmark emerges from the
kaleidoscope of behaviour patterns observed during the course of our evolutionary
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history. These patterns can be summarised in seven simple points, which we offer
for our readers’ consideration.

1.

Homo sapiens differ from all other known species due to their desire to dominate
nature and bend it to their own ends. The time when they started adopting this
attitude is hotly debated and may go very far back in time.

. The divergence of Homo from earlier hominins might go back to when we

started to distinguish between being and having: in other words, between
“being endowed”, through the forces of natural selection, with some anatomical
variation, and “equipping ourselves” with artefacts that stem from our ingenuity
in order to increase our chances of survival and growth. This distinction,
attributable to our new mental abilities, has had significant repercussions on
our cognitive abilities. It has also led to the advent of wealth, which remained
limited for millions of years to a few useful items and the control of fire, but then
exploded into an increasingly complex series of goods, services and relation-
ships, all based on the division of labour. This brought along with it a progressive
increase in inequality, generated and managed through complex symbolic and
relatively stable structures, namely cultures.

. Symbolic thought enabled Homo sapiens gradually to create “worlds” that exist

only in their mind and govern their actions. By doing so, they were able to
organise, grow and progress, increasing their ability to control the environment
and the behaviour of single individuals. As a culture became settled, Homo
sapiens also became Homo ethicus and Homo socialis.

. Due to their capacity for abstraction, Homo sapiens were also able to understand

natural forces that they were unable to sense (through the limited senses avail-
able to them) and to perceive (through their interpretation). Being able to see
“other worlds” also turned Homo sapiens into Homo scientificus.

. When resources were too scarce to meet their needs, Homo sapiens became

Homo economicus, namely people who, individually, focus only on goods and
services to be consumed (which are limited by their ability to afford them), but
who collectively seek to increase their availability and appropriate them, no
matter whether their ability to regenerate has been exceeded. The interaction
between these individual and collective forms of behaviour determines new
needs and accelerates the destruction of the available resources.

. The application of symbolic thought to the various areas mentioned above, as

well as others, creates a wide variety of cultures, which are often in conflict with
one another, producing different overlaps and clashes between Homo ethicus,
Homo socialis, Homo scientificus and Homo economicus: these figures are all
present in Homo sapiens, but to different extents in different cultures. In
particular, a recent empirical study has shown that the identification with
Homo economicus (defined as merely pursuing self-interest) reduces the degree
of trust between individuals and, therefore, weakens the benefits that such a
figure is supposed to provide to the society as a whole.
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7. The excesses to which unbridled symbolic thinking can lead cause us to reflect
on the interaction that we wish to see between the different aspects of our nature
in the future. In theory, we could decide whether we want to continue to give
priority to Homo economicus, as we have done over recent centuries in most
parts of the world, or whether we wish to look to the future and introduce other
criteria for organising ourselves socially and surviving on this planet. For
example, we might wish to give precedence to Homo ethicus and Homo socialis,
based on information obtained from Homo scientificus and the limits demon-
strated by Homo economicus. Readers will undoubtedly be able to think of other
combinations and imagine the futures they might bring.

One message of this book is that when certain ideas take root and are handed
down, they give rise to a culture that can evolve if the new ideas are able to filter
through society. The time may have come to imagine a new epoch in which
humankind can establish acceptable criteria of sustainability and rein in, as far as
possible, its excesses of destruction and representation.

Fig. 15.2 Source: Shutterstock, Sunny studio
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