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This book is dedicated to my teachers, the
gurda mirdanha, men of the highest degree,
in the Pilbara in northwestern Australia,
who consented gracefully to introducing this
benighted walybala to their wisdom.



Foreword

Robert Bednarik is a renowned expert in archeology and prehistoric art whose ideas
are synthetic, grounded solidly in science, and informed by a world perspective. He
does not mince words when it comes to critiquing the field of Pleistocene arche-
ology, or its diffusionist myth that modern humanity “developed in one privileged
region of the world, and spread from there through a people incapable of interbreed-
ing with any others.” As I read The Human Condition, I occasionally found myself
chuckling, and at other times gasping and thinking, “Did he really say that?” Who
better than Bednarik to propose an iconoclastic hypothesis about human evolution
as a replacement for the model that has dominated the field for decades? That’s
just what he has done in this book, which he predicts will be vigorously criticized
by Anglo-American Pleistocene archeologists. I suspect that he is right. But, then,
Bednarik did not write it for these specialists. Instead, he is targeting other kinds of
scientists, and anyone who is fascinated with the question of how humans evolved
to become what they are today.

With seven succinct chapters, The Human Condition is relatively short and engag-
ing. It opens with a discussion of the history and philosophy of science that focuses
on Pleistocene archeology. The author observes that this subfield has tradition-
ally relied largely on tool types that are represented cross-culturally, rather than
on more dynamic cultural customs that can shed light on the emergence of human
consciousness. A persuasive case is made that archeological narratives about the
early human past are probably largely false. One such narrative is the dogma that
cultural change and evolution were relatively static before the advent of the Upper
Paleolithic around 45,000 years ago, at which point there was a “quantum leap” or
“explosion” in western and central Europe that resulted in the sudden emergence
of the characteristics that distinguish modern humans—language, art, symbol sys-
tems, self-awareness, etc. A link is described between this short-range narrative and
the “African Eve” model, according to which modern humans are all descended
from one female Homo sapiens who migrated from Africa with a group of superior
humans that, eventually, expanded and replaced all of the other hominin species.
Thus, it was Eve’s descendants who made all that nice Upper Paleolithic art. The
author argues that “the Eve supporters have led the study of hominin origins on a
monumental wild-goose chase,” and that an accumulation of evidence supports the
alternative multiregional model in which Homo sapiens sapiens evolved from more
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viii Foreword

robust forms (e.g., Neanderthal-like) as a single breeding unit across Africa, Asia,
and Australia.

Chapter 3 begins to amass “hard evidence” in support of a long-range gradu-
alist hypothesis regarding the evolution of, not just human bodies, but also their
minds. Forget the dogma about the sudden European Upper Paleolithic creative
explosion. Much older evidence, most of which is not from Europe (“an insignificant
appendage of Asia”), is reviewed in an illustrated discussion about the forms of sym-
bolism that are embedded in paleoart. The reader is introduced to the world’s oldest
manuports, coloring pigments, rock art, petroglyphs, cupules, engraved portable
objects, beads, and pendants. (In subsequent chapters, an interesting case is made
that much of this art suggests a striving for perfection, which had implications for
the evolution of associated neurological substrates. Bednarik suggests that pale-
oart is the main surviving indication of a proclivity for externally storing symbolic
meaning—i.e., it formed a kind of prehistoric external hard drive.) We learn that
“there is in fact far more surviving “Middle Paleolithic” rock art in the world then
“Upper Paleolithic,” which renders the claims that “modern” behavior patterns were
introduced with the latter technological phase completely farcical.” It is not surpris-
ing to read that the world’s archeological community has a hard time accepting
this evidence, and the accompanying discussion about academic power politics is
gripping.

An analysis of early seafaring in Chapter 4 is a highlight of the book. Stone
tools discovered on the Indonesian island of Flores show that the ancestors of Homo
floresiensis had arrived there around 1 million years ago, which suggests that seafar-
ing may have been developed in that part of the world, perhaps in conjunction with
fishing. For a variety of reasons, the multiple crossings required to get to Flores from
Bali were unlikely to have been accidental, and all would have entailed departures
to opposite shores that were visible from the starting points. In order to shed light on
the cognition and innovations required for seafaring, Bednarik participated in a First
Mariners Project that constructed eight sea-going vessels to test the required tech-
nologies and to attempt sea crossings (four of which were successful). From these
experiments, he surmises that maritime colonization of islands (and eventually con-
tinents) harnessed the forces of waves, wind, currents, and buoyancy. It required
social cooperation, planning ahead, a concept of time, and probably technological
inventions such as cordage and knotting. Bednarik suggests that seafaring would
have promoted the formation of neurological changes supporting conscious aware-
ness, symbolism, and a grasp of cause-and-effect relationships. He also makes a
persuasive argument that it could not have happened without language.

Bednarik lays the groundwork for his own paradigm in Chapters 5 and 6 by
focusing on significant physical changes that occurred in humans during the last
50,000 years. As people evolved into their modern forms everywhere, their skulls
and skeletons became markedly less rugged and thick compared to those of ear-
lier humans (e.g., Neanderthals), and their cranial capacities decreased. Some
researchers (notably C. Loring Brace) associate this universal gracilization of
humans with dental reduction attributed to cooking and other food-processing tech-
niques. Although Bednarik accepts that cooking technology might have been a
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contributing factor more recently, he believes it could not have caused the general
decrease in skeletal robusticity that occurred during the late Pleistocene. Instead,
he suggests that the decrease in physical strength and brain size that accompanied
modernization were deleterious, which leads him to conclude that the usual laws of
biological evolution ceased to apply to humans during the last 50,000 years. Why
would this be? Bednarik’s answer is that human mating preferences became shaped
by cultural ideals about sexual desirability (i.e., reproduction was acted on by sexual
rather than natural selection), and that this changed breeding patterns. Specifically,
men began to prefer women with childlike (neotenous) gracile features, which drove
evolution much as the domestication and selective breeding of animals by humans
altered their physiology and appearances. The gracilization of women was, thus, a
trend that was incidentally channeled by male ideals of sexual attractiveness, while
the trend for lessened robusticity in males lagged a bit, but eventually rode in on
women’s genetic coattails. Thus, Bednarik’s maverick thesis is that “anatomically
modern humans are the outcome of their own domestication.”

Charles Darwin would have approved. In his 1871 book, The Descent of Man,
and Selection in Relation to Sex, Darwin noted that a breed of animal (e.g., dogs)
in which humans have selected for certain traits changes after several generations,
and that two independent breeders working from the same basic stock will, over
time, end up with animals that differ because each breeder will have impressed “the
character of his own mind—his own taste and judgment—on his animals.” Turning
to humans, he observed great differences between men and women in features such
as stature, muscularity, body shape, hair (beards, whiskers, moustaches), temper-
ament, and voices, which he attributed to sexual selection (on both sexes) during
human evolution. Unlike Bednarik, however, Darwin lacked access to a hominin
fossil record (it hadn’t yet been discovered), so focused on ethnographic variation
rather than changes in hominin skeletons through time. He observed that, in humans,
conventions of beauty varied markedly from culture to culture, which he attributed
to the gradual accumulation in the past of different unconscious preferences that
resulted in different outcomes for sexual selection in geographically-separated
groups. Nonetheless, Darwin also speculated that more general secondary sex char-
acters that appear in people, such as women being less hairy than men, evolved
through sexual rather than natural selection at an extremely remote period. He also
observed that the acquisition of such “a slightly injurious character” was not surpris-
ing because “we know that this is the case with the plumes of certain birds, and with
the horns of certain stags.” In other words, traits that would normally be eliminated
by natural selection sometimes get a free ride on the coattails of sexual selection.

Bednarik goes much further in his final chapter, Advanced human cognition: a
Faustian deal, and the result is an original and startling tour de force. Chapter 7
begins with a lucid review of the neuroanatomical features that distinguish human
brains from those of other primates. Significantly, Bednarik points out that peo-
ple are susceptible to a surprising number of neurological diseases not found in
other primates (autism, schizophrenia, bipolar illness, Asperger’s syndrome, etc.),
and observes that these involve the most recently evolved parts of the brain. Further,
“there is every possible indication that this neurological susceptibility is directly
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linked to. . .the ever-burgeoning brain. . .it has given us both the genius of our
greatest thinkers and artists, and the despair of ‘losing our mind’.” This fits with
Bednarik’s self-domestication hypothesis, because domestication has long been
known to promote unfavorable alleles. It also fits with his suggestion that the “futile
search for perfection” entailed in paleoart, seafaring (“the pre-Historic equivalent
of space travel”), the emergence of language, and the external storage of symbolic
information was associated with a gradual change in human behavior from largely
impulsive (as apes are) to obsessive. Thus, “obsessive-compulsive disorders seem
to illustrate that obsessive and neurotic behavior is the price we pay for our rapid
cognitive evolution”! Needless to say, Bednarik’s gradualist hypothesis is very dif-
ferent, not to mention less flattering, than the short-range model that views human
cognition as having emerged suddenly and relatively recently in one particular group
of superior hominins. Bednarik predicts that “Pleistocene archeologists will, under
the guise of testing them, move heavens and earth to disprove my propositions,”
and, no doubt, they will. But they have their work cut out for them because the
book’s essence is grounded in a voluminous amount of data regarding the latest
findings in paleogenetics, paleoart, world-wide archeology, evidence for seafaring,
paleoneurology, psychiatry, and much more. In sum, this book is a gutsy read about
a fascinating subject that leaves no prisoners, and does not have a happy ending. It
is provocative, important, and deserves to have “legs.”

School for Advanced Research Dean Falk
Santa Fe, New Mexico



Preface

He who despairs of the human condition is a coward, but he
who has hope for it is a fool.
(Albert Camus)

The term “human condition” generally refers to what it means to be human and why
we are the way we are. It is often expressed as the human predicament: our capacity
for both good and evil, our “dark side,” or the “troubled state and nature” of the
human being. It can also refer to our limitations, such as our inability to go where
only our imagination can take us, our futile yearning for everlasting life, or our
never-ending endeavors to construct meanings where there are none. Encompassing
all of the human experience, from the biologically determined events of our lives
to the ways in which we react to or cope with these, the human condition can be
perceived either as such a broad concept, or it can be more narrowly defined, be
it in philosophical or in scientific terms. The concept was popularized by André
Malraux’s 1933 novel about the failed communist uprising of 1927 in Shanghai,
La condition humaine, and his profound observation needs to preface the present
volume: “In the realm of human destiny, the depth of man’s questioning is more
important than his answers.”

All recorded human societies seem to subscribe to a universally accepted set of
ideals of cooperation, love and altruism, which in some cases evolved in geographi-
cal isolation and is thus indicative of their universalism—and yet there can be no
doubt that all these societies are also capable of great brutality, greed, hatred, and
indifference to the suffering of others. This ambivalence accounts perhaps for the
subconscious sense of guilt burdening us, nourished by religion. The human con-
dition is defined by the feelings and emotions associated with our existence, our
“conscious” experience of past and future, cognizance of the passage of time, and
our vexed awareness of our mortality. It has led to a plethora of metaphysical ques-
tions and doubts, concerning the purpose of our existence, or that of the universe, to
what happens to us upon death.

These are issues that can be dealt with, if perhaps reluctantly, by science, which at
this stage in its evolution has no great difficulty in clarifying them satisfactorily. As
a society we are, however, far from satisfied by these apparently nihilistic answers.
Much the same will also apply to this book: after the last chapter, readers may
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xii Preface

experience a vague dissatisfaction with the answers it offers. These may not be
what readers had hoped for; they may sound too unsophisticated, too artless in fact.
Could the answers to our profound questions about our condition really be as simple
as I contend on these pages? But is it not true that whenever there has been a major
insoluble problem in the history of science, the answer, when finally found, has
always been very simple?

In this book the human condition will be examined not as a metaphysical or
ontological issue, but rather from a scientific perspective. However imperfect our
comprehension of reality may be, the more we have learned to interpret the nature of
ourselves in our configured reality construct, the less opinionated we have become—
which is in a way encouraging. Where science differs so fundamentally from other
constructs of the nature of the world is that it accepts not a single human claim of
finite truth; all its interpretations are contingent formulations that may change in
the future. This will be reflected in the first chapter, emphasizing the overwhelming
immersion in misinformation that is also a part of the human condition, but is often
overlooked. Born ignorant into a society that still has almost no understanding of the
epistemology of its knowledge base, we are in no position to justifiably speculate
about reality or talk of objectivity. But science has become very adept in teasing out
innumerable minutiae about the nature of the world, and if these tiny snippets were
correctly assembled across disciplines, they could collectively provide credible hints
about how some of the major puzzles might be solved. The main disadvantage of
modern science is the overspecialization it engenders, which may not be apparent
at the low-level, mass-consumption academic environment, but which now creates
almost unbridgeable gaps between disciplines at the high end, at the cutting edge.
That inexpedience will be avoided in this volume, which will develop its theses from
the perspectives of several disciplines, but especially from archeology, paleoanthro-
pology, genetics, evolutionary theory, cognitive science, neuroscience, and clinical
psychiatry.

As noted in the first sentence of this Preface why we are the way we are is cru-
cial in gaining insight into the human condition. In this quest, no progress can be
expected without contemplating the human past: what occurred in the development
of our species and subspecies that determined an evolutionary trajectory result-
ing in such an unusual primate? It may not be sufficient to glibly note that it is
our mindless superstition and pointless rituals that separate us from other animals;
nor will simplistic references to “conscious thinking” or “self-awareness” suffice,
because there is no satisfactory definition or explanation for either banality, and
in the end they explain nothing. Bearing in mind that the framework required in
considering our past is provided by two disciplines of questionable credentials,
Pleistocene (Ice Age) archeology and paleoanthropology (the study of extinct forms
of humans), provides an immediate obstacle to meaningful inquiry. Both these
disciplines are subject to the vagaries of fashionable fads, erratic sectarianism,
anthropocentrisms, academic fakery, and deference to authority, combined with an
inherently poor susceptibility to falsification. Both present poor records of previous
performance, and neither should be treated as science, in the proper sense of that
word.
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This state of affairs leaves us with the task of distilling from the accumulated
“knowledge base” generated by these academic pursuits that part which can possi-
bly be relied upon and which is relevant to our quest. This is obviously essential
before we can consider how the human condition came to be what it is. In the fol-
lowing chapters it will be demonstrated that some of the most influential recent
fallacies concerning human origins impact greatly on the research target chosen in
this book, and that without teasing out these misconstructions, any notions relating
to our primary subject, the origins of the human condition, would be illusory. In
essence this involves interrogation of some of the most favored hypotheses of how
and when human modernity evolved, and these are found not to meet any reasonable
expectations we have of scientific propositions. Their empirical basis may evaporate
upon close examination, their reasoning is often self-contradictory, and the ardency
of individual protagonists in defending essentially unsupported theories can be dis-
heartening. In this context the underlying problem soon becomes apparent: without
some understanding of the emergence of what has been called “modern human
behavior” it is impossible to know why we are the way we are, but the veracity
of the information we have about this development is severely tainted by academic
dogma. If this quest simply regurgitated what mainstream Pleistocene archeology
offers us, the outcome would just be more mythology about our origins. Therefore,
the first major task of this book is to clarify the status of the dominant hypotheses
through critical and comprehensive review of the empirical data currently available.

This results not only in a significant reassessment; it invites dramatically differ-
ent interpretations and syntheses, and a renewed endeavor to correlate ideas about
the human past with the findings of innovative new approaches to what being human
means. Once the framework of reference is refurbished in this way, it soon becomes
apparent that the pertinent models of the relevant life sciences are much more readily
reconciled with it. Indeed, as Malraux was quoted above, the significance is in the
depth of the questions asked. This reassessment, impossible in the context of archeo-
logical and paleoanthropological dogma, prompts a suite of entirely new questions.
One of the most consequential of them is: what could have caused the inherent laws
of biological evolution to be suspended for humans during the last fifty millennia
or so? And yet, this question has never been asked by the mainstream. Nor has the
question of why evolutionary natural selection apparently failed to select against
thousands of deleterious genetic predispositions and defects, ever been asked by
those concerned with the human past. Yet neuroscientists have prominently and
extensively asked and debated this issue. They have been unable to arrive at any
credible answers, simply because the disciplines taking care of human evolution are
lagging many decades behind those dealing with the workings of our brain, and are
in fact largely still struggling in the dark. Nor has there been a sustained attempt to
deal with such key issues as why it should be that the etiologies of brain illnesses
suggest that they involve largely the same areas of the brain that are the phylogene-
tically most recent; or why it should be that other extant primates are largely if not
wholly free of such pathologies. These are far more consequential issues to our ori-
gins than endless polemics about favored craniometric interpretations or stone tool
knapping practices.
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These inequities in the state of research are so profound that neuroscientist Todd
M. Preuss has referred to Homo sapiens as “the undiscovered primate.” A vivid
demonstration of these inadequacies is provided by the greatest unsolved conun-
drum of evolutionary genetics: why evolutionary processes failed to select against
the degenerative genetic predispositions of extant humans. The apparently quite
recently developed toleration of maladaptive traits, which range from somatic fea-
tures universally related to neotenization to mental disorder susceptibility alleles,
and to almost countless other detrimental susceptibilities, remains supremely unex-
plored. Disorder susceptibility alleles have neither fixated, if adaptive, nor gone
extinct, if maladaptive. Those that are rare, the single-gene Mendelian disorders,
may escape selection precisely because they are rare, and the molecular bases of
over 1700 of them have now been identified. However, the preservation of the muta-
tions deriving from multiple mutant alleles at different genetic loci involved in the
major deleterious etiologies has remained entirely unexplained until now.

Having been discussed at great length for a number of years, this puzzle has
become the discipline’s “unresolved paradox.” The reason for this unsatisfactory
state is very simply that the dominant hypotheses of recent human evolution, pro-
claiming replacement of all hominins by a new African species, render a solution
impossible. If we account for Homo sapiens sapiens by either natural selection or
genetic drift, as these hypotheses demand, there is simply no explanation for the
neuroscientific paradox. A core purpose of the present book is to solve the paradox
by replacing the old paradigm with a new one.

For the first time, a tenable and inherently plausible authentic solution is offered
for the toleration of human neuropathologies by both natural selection and genetic
drift. And for the first time, a credible explanation is presented for the extraordinary
and sudden changes that led to “anatomically modern” people: the reduction in both
brain size and somatic robusticity, as well as the loss of estrus, and many other fea-
tures so crucial to appreciating what it is that made us what we are today. This book
explains why the etiologies of brain illnesses suggest that the phylogenetically most
recent areas of the brain are affected, which are the very same areas that underwrite
our advanced cognitive abilities. It also explains the absence of neurodegenerative
diseases in other primates, and why human males strongly prefer females present-
ing neotenous appearance and other features. And it offers clues for how, why and
when dozens of mental illnesses and thousands of genetic impairments endemic to
humans may have appeared. Without some appreciation of these issues such condi-
tions have no causal context or explanation; we are merely trying to make sense of
end effects at specific loci without an appreciation of how they came about. Science,
however, expects some level of causal reasoning from us, and that is provided here.

In the realm of understanding the human animal, theoretical progress does indeed
depend very much on the questions we ask, and there are many other questions asked
in this book that were consistently eschewed by the mainstream. For instance, as the
mental faculties of hominins increased with the rise to the top of the food chain,
individual reliance was delegated to society and to objects, the latter ranging from
tools to objects of storing symbolic information outside the brain (“exograms”).
Orthodox Pleistocene archeology has shown little interest in the latter, designating
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them to categories comprehensible within simplistic reality frames of reference, for
example, by defining them as “art objects.” Moreover, it sustains a model linking the
origins of these exograms to the advent of the purported African ancestors of our
subspecies, another rather consequential bungle attributable to dogmatic intractabil-
ity: the relevant empirical evidence to show the much earlier use of exograms has
long been available, but was either ignored or explained away.

This book is obviously a wake-up call for some disciplines, while at the same
time noting the patience shown by some others. The former have historically not
taken kindly to such observations, having traditionally relied upon their inherently
untestable status. Needless to say, this book is destined to be labeled “controversial”
by the hegemonic disciplines it is critical of. However, the relevant hard sciences
may take a different view and may be prompted into beginning to question the
quality of the information and hypotheses provided by the humanistic gatekeep-
ers of hominin history. If this should occur, a key purpose of this book would be
achieved. It will not, however, bring about a paradigm shift in Pleistocene arche-
ology; paradigm shifts do not occur in academic pursuits based on authority and
internally unfalsifiable propositions.

Finally, those who believe in the exalted status of humans—that we share our
image with a deity, or that as a species we have made this planet a better world—will
categorically reject the key elements of this book. The biologically correct definition
of our subspecies as a neotenous ape clashes significantly with their fantasies, which
are simply another illustration of the human condition: we are prone to inventing
grandiose self-delusions about our noble cause and character. Apparently, the truth
about ourselves is so unbearable that we need to lie about it to ourselves, in the
same way as we need to invent nirvanas and paradises, and beliefs of salvation.
Homo sapiens sapiens truly is in need of some therapy.

Melbourne, Australia Robert G. Bednarik
August 2010
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Chapter 1
A Little Epistemology

Prolegomenon

For a species described as intelligent, we have not been very successful in
determining what it is that made us the way we are. The popular explanation of
how we became human reflects a kind of consensus view forming the dogma that
orthodox archaeology has created over recent decades. That dogma will be exam-
ined critically in this book, together with the epistemological currents that have
formed its conceptual framework. One fundamental question may be a little perplex-
ing to many readers: why do specialists consider human origins almost exclusively
in terms of the somatic and technological development of our species? Surely
“humanness” is not so much determined by the shape of supraorbital tori (brow
ridges) or the mode of retouching flint tools. Surely what most distinguish us from
other primates—and other animals—are a suite of distinctly “human” attributes: for
instance, the ability to “store” symbolic information outside our brain; or our devel-
opment of symboling capacities to such sophistication that they made it possible to
modify our physical environment (or niche) on an extraordinary scale; and to har-
ness its resources and energies in the ultimate quest of all species—the conversion
of a significant part of the planet’s biomass into themselves.

Bipedalism, for instance, is an adaptation widely found in the animal kingdom:
all birds and many mammals manage to walk on two legs. Toolmaking is certainly
not an exclusive preserve of hominins; many mammals and birds have this capabil-
ity. The absence of estrus is also not unique to humans; it is shared by several other
species. When it comes to communication, there is such a wide range of practices
that most forms may still have to be discovered by science. From the amazingly
complex messages of the octopus to the sign language capabilities especially of
chimps, bonobos, and orangutans, virtually countless systems of communication are
in use. The complexity of some of these may well match that of human languages
and would probably exceed that of our nonverbal communication forms (e.g., body
language). Indeed, the traditional separation between human and other animals has
been gradually eroded throughout the twentieth century, most especially by the new
science of ethology, to the point that separation now relies on just a very few criteria.
And if we were to, for whatever reason, want to find out how we actually became
human, our search would seem to benefit much from an initial focus on those rather

1R.G. Bednarik, The Human Condition, Developments in Primatology: Progress and
Prospects, DOI 10.1007/978-1-4419-9353-3_1, C© Springer Science+Business Media, LLC 2011
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few characteristics that appear to be uniquely and quintessentially human. It is a
central purpose of this book to offer the means to attempt such a quest.

Today it is so profoundly self-evident that the biological sciences would be
utterly impossible without Darwin’s magnificent idea that we find it hard to imag-
ine it otherwise. And yet, in appreciating Darwin’s influence we may miss the most
crucial aspect of it: that the great achievement of his idea was not that it presented
the inevitability of evolutionary processes, but that Darwin was able to discover
this despite the confining metaphysical system he had to exist in. After all, the
knowledge that humans derive from other animals, that they are closely related
to other species, has been with humanity for eons. The “ethnoscientists” of many
pre-agrarian societies had long deduced this from their observations over tens of
millennia. They had observed the similarities in skeletal details and arrangements
of various organs and deduced the close affinities of all mammals. But for centuries,
agricultural societies, rendered arrogant through their apparent ability to “master
nature,” had discounted such explanations as primitive myths.

One may well imagine the skepticism of the Australian Aborigines when mis-
sionaries focused their attention on them in the first half of the nineteenth century:
their own, indigenous belief systems seemed to be so much more advanced and plau-
sible. Then, in the second half of that same century, they learned that a great wise
man in faraway England had discovered that humans descended from animals and
are closely related to them. One could understand the Aborigines’ frustration over
the white man’s misguided righteousness: what was it that prevented the Europeans
from seeing the obvious, that they were conceptually backward? For these indi-
genes, and any other traditional societies, Darwin had merely reinvented the wheel,
after religion had for millennia decreed that it needed to be square.

Apart from what are seen as cultural differences, people also differ in the way
they construct relations between humans and nonhumans (cf. Descola’s [2005]
“analogism” versus “totemism”). Viveiros de Castro (1992) has explained that for
the Amazonian Indians he has studied, human culture is what binds all living beings
together, including other animals and plants, whereas they are divided by their
different natures, i.e., their bodies. This view, in direct contradiction to the tradi-
tional European binarism of nature versus culture, appears the more advanced, not
primitive. While Christians debated whether the “Indians” had souls, those same
Amerindians applied principles of science when they experimented on conquista-
dors by drowning them, to see whether they would rot, thereby determining whether
they had bodies. As Lévi-Strauss wryly observed, perhaps the Spaniards were better
in the “social sciences,” while the Amerindians conducted their research according
to natural sciences protocol before Europeans had developed a science.

At this point, one might object along the lines that it might be a little
overindulgent or careless to compare the observations of Holocene or Pleistocene
ethnoscientists, the scientific observers of traditional societies, with the incredible
sophistication that modern science brings to the task of comprehending the world.
Before considering the epistemology of this latter science, on which we will reflect
repeatedly, let us just consider, for the sake of illustration, a few relevant points.
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For instance, our ancestors have been observing and collecting fossil casts for an
incredibly long time span, as we shall see. We know from the “myths” of indigenous
peoples how they sought to account for these and many other phenomena of nature,
and they did so correctly occasionally. The many stories of great floods probably
originate from such observations: humans have long sought to make sense of their
surroundings, and the constructs of reality they created in the process still today
determine how any group perceives the world—almost as if genetically imprinted
in its members. Or consider another example: we know very well that our sci-
ence’s concepts of, for example, time and space remain most precarious. Some of
those “traditional” explanations differ greatly from the consensus views Westernized
societies have generated about these entities. But as we struggle with Heisenberg’s
uncertainty principle and cannot know whether Schroedinger’s cat is dead or alive,
we might benefit from being a little less certain that the ancients’ answers must have
always been less enlightened than ours. Our science is very sophisticated in a tech-
nological or “analogist” (sensu Descola) way, but when it takes on the trappings of
a substitute religion it loses its edge instantly. In fact, it ceases to be science. And
when we consider the possibility that our very reality is no more than The imagined
world made real (Plotkin 2002) an abyss seems to open up: what are we to make of
Western science?

Epistemology (from the Greek episteme, “knowledge,” and logos, “theory”), or
the theory of knowledge, is the branch of philosophy that deals with the nature and
origins of knowledge. It addresses, among other things, standards or norms for justi-
fication and reasoning (including logic and probability theory), ideals of rationality,
and the effects of specific philosophies (e.g., empiricism, relativism). As implied
above, specific canons of rationality are thought to be historically contingent (Lewis
1929: 253; Mannheim 1929–1936: 57; Collingwood 1940: Ch. 6; Laudan 1977:
187) as well as culture-specific (Winch 1970: 97), and some Western authors have
defined them as androcentric conflations biasing science in favor of male ways
of experiencing the world. Descriptive epistemic relativism (e.g., deductive infer-
ence, causal reasoning; Swoyer 2002) has been improved in recent decades, but
remains controversial. As historically and culturally situated creatures we cannot
easily, if at all, step outside our concepts, standards and beliefs to appraise their fit
with some mind-independent reality of Kantian “things-in-themselves.” The trap of
extreme relativism or postmodernism, already convincingly opposed by Plato (in
his Theatetus), can also be avoided by normative epistemic relativism. It holds that
while there are no framework-independent facts about the veracity of inference, jus-
tification, or rationality, there are facts about these variables relative to particular
frameworks. Extreme relativism, on the other hand, invites solipsism: if one and
the same thing can be true relative to one framework and false relative to another,
true for some groups and false for others, there is no truth measure. This was coun-
tered by Plato thus: either the claim that truth is relative is true absolutely or else
it is only true relative to some framework. If it is true absolutely, then at least one
truth is not merely true relative to a framework, rendering the proposition apparently
refuted.



4 1 A Little Epistemology

A number of philosophers and social scientists (e.g., Quine 1960; Hollis 1967;
Davidson 1984) have argued that we can only understand or interpret others if
they largely agree with us about what is true, reasonable, justified, or the like. The
academic endeavor has resulted in a variety of schools, the disciples of which are
separated by “logical gaps”: “They think differently, speak a different language, live
in a different world” (Polanyi 1958: 151). Or to quote Kuhn:

In a sense that I am unable to explicate further, the proponents of competing paradigms
practice their trades in different worlds. . . . Practicing in different worlds, the two groups
of scientists see different things when they look from the same direction (Kuhn 1970: 150).

Kuhn may have been unable to define what separates proponents of competing
paradigms, but in the emerging “perspectivism” of Viveiros de Castro it may become
possible to explain even the less mundane reasons (the mundane or obvious ones
being individual intractability, jargon, professional isolation, déformation profes-
sionnelle, etc.). Indeed, these fundamental structural factors may herald one of the
most severe challenges Western thought has yet been subjected to, in the way they
challenge first principles and foundational assumptions. Just as the notion that the
Western construct of reality must be valid because the West succeeded technolog-
ically is a falsity, the success of science is no proof that its present methodology
provides ultimate explanations. Indeed, our science can be expected to look rather
primitive in a thousand years, and our epistemology will appear as hopelessly naive
as that of a millennium ago does today.

Be that as it may, some of the branches of the academic project have chosen to
operate under a collective umbrella framework, called science; others have devel-
oped their own various frameworks. Science, today, favors a normative epistemic
relativism over the notion of absolutism, but demands specific procedures of refu-
tation and repeatability of experiments and strives for refutable theories cast in
terms of causes. After all, quantum theory implies that determinism fails: objects
need not always have determinate locations in space and time or determinate mag-
nitudes (like a particular momentum or energy or spin). In all of this, the issue
of testability of hypotheses is utterly paramount, involving two components: first,
the logical property that is variously described as contingency, defeasibility, or
falsifiability (which means that counterexamples to the hypothesis are logically
possible); and second, the practical feasibility of observing a reproducible series
of such counterexamples if they do exist. Thus, a hypothesis is testable if there is
some real hope of deciding whether it is true or false of real experience. Relativism
decrees that this does not render a discipline such as archaeology, which necessar-
ily operates outside of falsifiability, in some way inferior; archaeology is simply an
epistemic framework that has chosen to eschew scientific demands in favor of a dif-
ferent framework. Nevertheless, the bias in favor of science needs to be critically
explored here before we embark on an investigation into the cognitive origins of our
species.

What are the reasons for this preference for what appears to be a rather stilted
scientific epistemology?
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Anthropocentric Realities

Ignoring for the moment the differences between the realities perceived by differ-
ent human societies, we can perceive two antithetical concepts of reality. One is of
this wide range of realities as held by contemporary humans, with the perceptual
and conceptual means available to them; the other relates the idea or abstraction
of an “objective reality” (Kant’s “Das Ding an sich”), which has been speculated
to exist and which would have existed and would go on existing independent of
human constructs of it. The former of these concepts cannot be a reflection of the
latter (although it may reflect some aspects of it), and we need to appreciate that
our examination of cognition or its epistemology is severely limited by the tools
available to us: we can only study this phenomenon with means (conceptual con-
structs) that are its own, subjectively conceived products. This bootstrap approach
may hardly seem a scientific basis (and it should be understood before we proceed),
yet it is no less fragile than that of most other areas of “scientific” endeavor.

All phenomena of the physical, “real” world are made up of large numbers
of variables, of which humans can only detect those which their sensory facul-
ties, intellect, and scientific instruments allow them to perceive (Bednarik 1984:
29, 1985). From these they seek to select what I have called CCDs (crucial com-
mon denominators of phenomenon categories), which are the purported basis of all
cosmological taxonomies. However, their selection is not determined by objective
criteria in terms of how things really are in the world, but by the anthropocen-
trizing dynamics of human reality-building processes: by how phenomena can be
interpreted and integrated into a system of understanding based entirely on human
cognitive faculties. Since the latter were derived from human evolution, which was
never in terms of defining cosmic reality, but in terms of such variables as survival
value or procreational success, they must be assumed to provide at best a narrow
spectrum of objective reality. Consequently, scientific constructs of reality should
not be expected to adequately reflect real or objective reality (Bednarik 1985).

There are, however, exceptions. A phenomenon that is created by humans them-
selves, specifically for the purpose of relating to a human sensory faculty, can
presumably only consist of those CCDs determining its phenomenological external-
izations or reifications that are readily accessible to human perception. Art is such
a phenomenon: there can be no CCD in art that is entirely inaccessible to humans.
Indeed, art is the only phenomenon in the real world that provides human access to
all of its crucial variables. One can invert this postulate by defining art (and a scien-
tific definition of art is indeed badly needed) as the collective phenomena in human
experience which we can behold objectively.

This truism explains how hominins attained their unique neural structures of
relating to the world through paleoart—one of the core issues of this book. The intro-
duction of phenomena consisting only of humanly perceptible variables, such as the
production of symbolic surface markings, rendered perceived “reality” conceptu-
ally manageable, by providing complete rather than fragmentary sets of percepts.
Visual and mental taxonomizing processes and the inclusion of the new neural
structures in cybernetic feedback systems became thus available for evolutionary
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selection. “Conscious experience,” or rather what we understand by it, became pos-
sible because the neural facilities prompted by certain activities, including earliest
paleoart production, became available for the processing of stimuli of the nonartifi-
cial material world, in a taxonomizing format. This explains why the present results,
humanly perceived “realities,” were initially determined by factors such as paleoart
and are in the final analysis both valid and inadequate. The cultural cosmologies or
epistemological models they derive from are ultimately false, or at least significantly
deficient, but there is no reason why a biologically intelligent species (Jerison 1973)
could not form and maintain indefinitely such invented reality constructs (Bednarik
1990, 1994a).

“ Biological intelligence” does not necessarily lead to a better grasp of objective
reality for the species concerned. On the contrary, its development follows evo-
lutionary laws and trajectories that render this unlikely, as they tend to lead an
intelligent organism away from, rather than toward, objective reality. While it is
true that intelligent forms of life must participate in a process that inevitably leads
to the evolution of more intelligent forms of life, the improvements will always be
in terms of their ability to enhance access to energy and nutrient resources and to
promote procreational potential, never in terms of facilitating a better grasp of real-
ity. Genotypes determine the sensory faculties of an organism, and changes only
occur within the confines of phenotypic plasticity. These abilities determine which
material stimuli an organism can detect. Genes can also form neural circuitry that
allows cross-referencing of sensory information, but the ability to construct con-
ceptual models of reality, which defines “intelligence” biologically, is not itself
genetically determined. Among highly advanced life forms, selection will favor
organisms capable of the conceptual and behavioral innovations from which new
behavioral modes can be constructed: the mental faculties, not the veracity of their
constructs, are the selective determinant.

Some years ago I proposed that “the evolution of our sensory facilities and intel-
lect can be assumed to have only equipped us with adequate faculties to make them
useful; they were not selected on the basis of their suitability in defining the reality
of the cosmos—in fact there was no survival value in that ability” (Bednarik 1984).
I argued that because of the limitations of the genetically based sensory systems of
organisms, there could not be a direct correlation between humanly perceived reality
and objective reality, and that this lack of relationship is the reason for the discrepan-
cies between these realities. This, however, is not the only reason for the formulation
of an anthropocentric world. There is at least one other, albeit more complex factor.

Human knowledge is derived from applying concept-building cognitive pro-
cesses to external stimuli, i.e., sensory information, thus accumulating percepts.
It is self-evident, I suggested, that human knowledge has a tendency to reinforce
itself through its own products, because it is continually validated and augmented by
our material and cultural achievements (Bednarik 1985). But this interdependence
becomes rather more sophisticated and complete when we involve the role of cul-
ture. In the sense used here, the term “culture” does not refer specifically to human
culture, but to the biological concept of culture: the individually acquired system
of “understanding” which reflects the distinctive life trajectory of the organism
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in question (Handwerker 1989). In this sense, cultural dynamics refer to the pro-
cesses by which the intelligent organism alters its perceptible environment through
its dialectic participation in the processes shaping it. Selection in favor of increased
levels of “intelligence” is the inevitable outcome of such interaction among per-
cepts, concepts, and behavior patterns, but at no stage of this autonomous process
is there any need for the concepts to be in tune with objective reality. Provided that
the internally consistent logical framework is not challenged by it, there is no reason
to assume that an entirely false, cultural cosmology or epistemological model could
not be formed and maintained indefinitely by an intelligent species. Once again it is
obvious that evolutionary success is irrelevant to the objective merits or validity of
such models.

One can conjecture about the possible shortcomings of a cosmological construct,
for instance, by comparing them to those of “scientific” constructs that are based
on confirmation (Tangri 1989). Indeed, the comparison appears valid and quite illu-
minating. Just as the basic error in confirmation or induction is the inability of the
inevitably subjective observer to identify the one variable of the phenomenon cate-
gory that determines the common characteristics crucial to its operation (the CCD),
the deficiencies of conceptual models of reality cannot possibly be explored from
within such a model, which is the only way in which we have been able to pro-
ceed so far, as a species. In an anthropocentric system of reality, ideas or mental
constructs must adhere to its inherent order not only to be acceptable, but even to
be liable to be conceived—even though they comprise elements relating to material
stimuli, i.e., elements that must be assumed to have some form of objective valid-
ity. This is because they can only be generated by involving memory traces based
on the same system, and one could argue that the inherent order might simply be a
reflection of neural hierarchies. Therefore, we cannot even determine whether there
is any such order in objective reality “out there.”

To summarize what has been said so far: the concepts of reality that have evolved
in the course of hominin and human history have led to the range currently held by
extant human populations. There is no reason to assume that these concepts could
be particularly useful in exploring objective reality. What we can state categorically
is that anthropocentrism governs all human consciousness, and that this knowledge
has been with us for well over two millennia: it is quite clear from Plato’s simile
of the cave that he, for instance, subscribed to the concept of anthropocentrism.
Developments in the twentieth century, in philosophy and theoretical physics, have
begun to erode beliefs in the commonsense world epitomized by Euclid and Newton.
The transient, ever-evolving nature of anthropocentrism has become more apparent
since we have realized how many of even the supposedly most solid tenets have
fallen by the wayside. As we approached the third millennium, we realized that the
scientific enlightenment humans thought was within their grasp turned out to be
a mirage, while the horizons of knowledge seem to be forever retreating from us.
A Japanese saying summarizes it well: “As the radius of our knowledge increases,
so does the circumference of our ignorance.” Science itself continues to occupy a
position that is for the most part within the human model of reality. It is, therefore,
fundamentally subjective; many of its rules may be valid only within its own frame
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of reference. This is, of course, quite adequate in terms of the demands we make of
it, as long as science is not expected to lead us to “objective reality.”

These considerations render science’s current preference for normative epistemic
relativism very sensible indeed. If we lack access to objectivity, if our metaphysical
construct provides only a contingent, tentative and interim model of reality, then
it is most sensible to accept no givens and no finite certainties, but to explore the
unknown world with null-hypotheses, falsifiable propositions, and a very skepti-
cal mind. Let us remember that, if it were not for the color changes of ripening
fruit, we may well lack color vision. As an intelligent creature with monochrome
vision, we might one day discover that certain other species exhibit a strange abil-
ity of discriminating between identical shades of gray if these derive from differing
wavelengths of reflected light. Not knowing that this is because they see color, we
could not explain this phenomenon. We need to ask: how many phenomena, such as
color, exist in reality, but are not detectable, by either our sensory abilities or their
extensions, scientific instruments? We have not the faintest idea (remember Plato’s
prisoners in the cave!) but we can safely assume that our evolution has only equipped
us with adequate faculties to render us “viable.” This means, in effect, that our sen-
sory equipment needs to broadly match that of the part of this planet’s biomass
which can serve as our food or whose food we might become. Just as bananas or
cave lions have no need to comprehend reality, evolution has never equipped us for
this role either. The human ascent, the subject of this book, is no doubt marked by
human endeavors to comprehend the world, but the tools we brought to this task
were hopelessly inadequate.

The humility implicit in this realization is where proper science begins.

The Role of Archaeology

Since these inherent inadequacies can safely be assumed to be related to the history
of the early development of human consciousness, one potential course of illumi-
nating them would be to focus on the period during which our cognitive niche might
have been established. If valid information about the underlying processes could be
secured, this might lead to the formulation of hypotheses about the origins of our
anthropocentrism. While this would, of course, not by itself provide any access to
objective reality, it might permit realistic inferences about the articulation between
anthropocentric and objective reality. That some form of such an articulation does
exist seems likely; it is difficult to see how there could be none at all. If one could
explain the mental and cognitive processes involved, one might not only find it pos-
sible to consider the neural developments required and the biochemistry to account
for them, but also find it possible, in the long term, to tackle the ultimate challenge:
to explore reality outside that realm that is perceptually and conceptually accessi-
ble to humans. If one could explain how the cognitive basis of our world view was
acquired—by quantifying, or at least defining, the processes involved—one ought
to be able to speculate about the selective forces involved, how they contributed to
the outcome, and how others would have altered the same.
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The question of how much we know about the cognitive development of
hominins, a key subject of this book, is obviously the starting point of any inquiry
into these profound matters. How much do we actually know about the intellectual
evolution of early humans, how reliable is it, what is it based on, and what are the
reasons for the gaps in our knowledge? Clearly, this leads to questions concerning
the epistemology of Pleistocene archaeology as we know it.

Archaeological studies, especially of the second half of the twentieth century,
have been engaged in the ecological deconstruction of Pleistocene cultures. Yet the
development of humanity is based on cultural and cognitive factors, not on genet-
ically determined abilities to improve access to resources. Humans became human
through processes enabling them to develop culture, cognition, and technology on
a scale removing them far from all other primates in those areas. But Pleistocene
archaeologists have preferred to view the ascent of our species as being recorded
in natural processes that modified the skeletal structures of our ancestors. Indeed,
humanness is widely seen as being expressed in cranial shape and other skeletal
details, and archaeologists define the culture of early humans primarily through their
perceived typologies of stone tools.

During the course of the late nineteenth and the entire twentieth century, paleo-
anthropology has made great efforts in illuminating the history of the physical
(somatic) evolution of hominins. By comparison, relatively little effort has been
directed toward learning about their cognitive and cultural evolution, and yet it
would seem self-evident that it is not skeletal architecture or genetics that so much
separates us from other primates, but the proliferation of our cultural and cognitive
capacities. It is, therefore, quite right to say that the reasons for humanization and
the processes involved have so far not been considered in adequate depth, and they
have not been clarified. Indeed, the preoccupations of the disciplines of archaeology
(which in the particular area of “cognitive archaeology” seems focused on a vari-
ety of relatively trivial issues, like shamanism) and paleoanthropology have led to
research orientations that are so skewed that it would be unrealistic to expect them
to be able to address the profound topic of cognitive evolution in a balanced fashion.

In the specific area of intellectual and cognitive evolution, ecological archaeology
has provided us with only fragmentary, unreliable, and sometimes downright irrele-
vant evidence. Much of the discussion has centered on the human capacity to possess
advanced language (itself an anthropocentric notion), and recent developments show
to what a vast range of incompatible ideas an inappropriate research program can
lead. To illustrate with an example: in respect of the so-called Neanderthals (and
I use such a taxonomic pigeonhole only to conform with established terminology,
without approving it; the reasons for my skepticism will become progressively
apparent) we have the extreme views that on the one hand they were totally inca-
pable of reflective language (e.g., Davidson and Noble 1989; Noble and Davidson
1996), and on the other they were capable of well-structured grammar and syntax
(Falk 1987), and there are various intermediate views (e.g., Lieberman 1984). So in
practical terms, Neanderthal’s linguistic ability must lie somewhere between that of
“an animal” and a “modern human”! One does not need archaeologists or anthro-
pologists to arrive at such a view. Similarly, the beginning of “complex language”
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could be anywhere between 35,000 years and some millions of years ago, accord-
ing to the various competing theories. This illustrates the impotence of Pleistocene
archaeology in explaining much.

The types of evidence brought to the task of solving the problem include the cor-
tical development inferred from cranial casts (Falk 1983), and the still continuing,
unproductive speculation concerning the fossil laryngeal structure and the role of the
hyoid bone (Marshall 1989), all of which is tenuous, far from unequivocal, and in
view of the hyoid bone from Dikika (Alemseged et al. 2006) or the presence of the
FOXP2 language gene in “Neanderthal” (Krause et al. 2007) probably irrelevant.
But cortical or speech-related structures surely are results, not causes, of evolu-
tionary selection favoring speech or intelligence: a selection criterion needs to be
established before it can affect phenotypic selection of genes (Bednarik 1990). The
reasons for the type of cortical developments we are interested in are not to be found
in secondary symptoms, and by utilizing these in their hypotheses archaeologists
have merely substituted symptoms for causes. What we need to ask is what could
have been the true causes and dynamics in the cognitive developments that provided
the new traits for selection, and which ones could have left detectable traces for us to
discover? How would one find and identify such traces in the archaeological record?

As we will see in this book, there is ample archaeological evidence available to
address these issues. However, instead of drawing from this rich source, Pleistocene
archaeology has focused largely on creating a history of invented tool types. Tools,
obviously, do not define cultures; they are cross-cultural artifacts, and in the sense
the term is misused in archaeology it refers to Searle’s (1995) “institutional facts.”
For instance, Searle explains, an object may be made partly of wood, partly of
metal. Its property of being a screwdriver exists only because the person who makes
or uses it represents it as such. Precisely, the same applies to an object made in
the Pleistocene; it has factual properties and socially constructed, observer-relative
properties. However, there is no evidence that the latter are shared between the
ancient maker and user of the object, and its modern-day archaeologist interpreter.
Nor do tools, or perceived assemblages of tools, define ethnic groups, social groups,
language groups, tribes, nations, or civilizations. Moreover, the tools or other arti-
facts archaeology names are always etic or arbitrary constructs of “material evidence
categories”; they do not define valid taxonomic entities, be it in the emic sense or
in the sense of the CCD having been correctly identified. Therefore, even if diag-
nostic tools could define cultural traditions, it would still have to be doubtful that
archaeology could distinguish these reliably. As we have observed above, a biolog-
ically intelligent group, such as Pleistocene archaeologists, can invent and maintain
any cultural framework provided it is based on an internally consistent logic. In this
case, it is not even testable, apparently.

The term “culture” defines several quite diverse entities. It can relate to (1) cells
grown in an artificial medium containing nutrients; (2) the cultivation of plants or
animals; (3) the customs, institutions, or achievements of a nation or other group of
people; (4) the intellectual achievements (especially art) of humans collectively; or
(5) a refined understanding or appreciation of culture in that last sense. In the sense
the term is used generically in biology, it relates most closely to definition (4) and
defines the passing on of practice by nongenetic means (i.e., by learning) and is,
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therefore, practiced not only by humans, but also by many other animals, especially
primates (Handwerker 1989). Archaeologists sometimes use the term “cultural
layer” to simply describe a sediment layer that contains charcoal, even if it contains
no artifacts. There may be no proof that the charcoal in question is anthropogenic,
in which case the term is fundamentally misleading. However, even in the presence
of such artifacts as stone implements or pottery shards, the term “culture” is not
appropriate. In the case of humans, “culture” defines the collective customs, beliefs,
and arts of a group of people who are usually bound together by it, and these are
passed on from generation to generation. It does not refer to tool types; we have no
spear culture, knife culture, or can-opener culture. Tool types, obviously, exist cross-
culturally, and to claim that certain specific archaeological “tool types” do define
specific cultural entities is a circular argument. It is also an unfalsifiable proposition,
hence not scientific, as indeed are all propositions of archaeology not based on data
imported from the hard sciences. Similarly, the “cultural sequences” archaeology
has provided for the Pleistocene exist only in the minds and writings of Pleistocene
archaeologists; they may have no external or emic existence. Nobody would seri-
ously propose, as an example, that there was ever a nation, tribe, people, ethnic
group, or language group corresponding to the sequence of technological assem-
blages archaeologists define as the Aurignacian, and yet we speak of “Aurignacians”
as if they were an ethnically, culturally, and historically definable reality.

That would be justifiable if they had a single universal culture, expressed, for
instance, in rock art. But Paleolithic rock art specialists have demonstrated that they
disagree vehemently about what constitutes Aurignacian cave art (see Clottes et al.
1995; Clottes 2001; Zuechner 1996; Pettitt and Bahn 2003; Valladas and Clottes
2003; Valladas et al. 2004, concerning the attribution of the Chauvet Cave rock art),
and the ethnicity of these “Aurignacians” remains profoundly unknown (Bednarik
2007). So we define a “people” we think persisted for 15,000 years on the basis
of certain combinations of tools, and then squabble over which rock art should be
associated with these perceived tool traditions. Or, in other words, we use noncul-
tural variables to define a culture and ignore cultural ones because we cannot agree
which art “style” goes with which tool “style.” That is a fair indication of the state
of the discipline’s epistemology: skewed research directions, inadequate methods,
and misinterpretation of scientific data have all contributed to it.

In these circumstances, particularly when they are viewed from the perspective
of taphonomic logic (Bednarik 1994b), it seems judicious to regard archaeological
narratives of the earliest human past as probably being largely false. We will exam-
ine this proposition through the following example, which is particularly important
to the core subjects of this book.

The “Mother of All Modern Humans”

In all fields, not only in archaeology, the dominant and the hegemonic can be both
sustained and subverted by narratives (Ewick and Silbey 1995: 200). Narratives
frame the world in a struggle for authority; they create ontologies. In the case of
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the Lower and Middle Paleolithic periods of human history, the dominant narra-
tives of archaeology are more tenuous, more farfetched, and more invalid than for
any other period of our existence as a genus. Over the past few decades, the dogma
developed for these periods has become a caricature of archaeological interpreta-
tion. In its essence, this dogma perceives no cultural change or evolution throughout
most of the Lower Paleolithic, roughly from 1.8 to 2.5 million years ago to 180,000
years ago. It defines this time as static and sees little change even in the subsequent
“Middle Paleolithic” (better defined as Mode 3 tradition; Foley and Lahr 1997),
which ends 40,000 BP in much of Eurasia, 20,000 BP in Africa, and only a few
thousand years ago in Australia, or merely 200 years ago in Tasmania; Bednarik
2010). Then, with the advent of the Upper Paleolithic, around 45,000 years ago in
some regions, the dogma perceives a cataclysmic “bottleneck,” a “quantum jump,”
an “explosion”: all the typically human characteristics that distinguish us from other
animals appeared suddenly and at once—and, of course, in western and central
Europe: art, language, complex social systems, self-awareness, forward planning,
and symboling. This paradigm draws its inspiration largely from the “African Eve”
model, according to which all living humans are the descendants of one single
female. Her progeny lived in an unspecified part of sub-Saharan Africa in the late
Middle Pleistocene, and for unknown reasons became genetically so different that
they could no longer breed with other humans. Having asserted their intellectual
and other superiorities over the neighboring peoples they began to expand, rapidly
taking over the world as they eradicated or displaced all resident populations first in
Africa, then in Asia, and finally in Europe. Upon reaching Southeast Asia around
60,000 years ago, they promptly started building seaworthy watercraft to continue
on to Australia. By 30,000 years ago, they had colonized western Europe and were
engaged in wiping out the resident Neanderthals completely, and they suddenly
began painting in caves.

This is not, I emphasize, the absurd origins myth of some Californian religious
cult. This is what most Anglo-American Pleistocene archaeologists believe actually
happened, together with a good number of their colleagues elsewhere who agree
with them. And this caricature is what is being taught in the universities of much of
the world, but especially in Britain and the United States. This model has not one
iota of archaeological evidence in its favor and was first invented by a German aca-
demic who has since been discredited as a charlatan. It is now based mainly on the
speculations of some geneticists, opposed by other geneticists. Bearing in mind that
the genetic divergence times based on unknown mutation rates, population sizes, and
assumptions about colonization events are all dubious (Barinaga 1992; Templeton
1993, 1996; Ayala 1996; Brookfield 1997; Pennisi 1999; Strauss 1999), to say the
least, it would appear that the formulation of the African Eve model was a simple
misunderstanding. Perhaps the geneticists tailored their supposed mutation rates and
other unknown variables to suit such emergence times for modern people they had
been given to understand were reasonable, while the archaeologists assumed that
the geneticists themselves had the correct numbers. Neither side effectively realized
that the other was only guessing. In reality, population sizes as well as mutation
rates and other crucial variables (such as the number of successful colonizations
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or influxes of genes in specific regions) are entirely unknown, and the divergence
times given have no credible independent basis at all. Moreover, this “short range”
or “replacement model” was based on numerous errors of fact and fake datings, as
we will soon see.

The African Eve fad provides a classical example of an archaeological blunder
that enthralled the discipline for decades and was absorbed by it to such an extent
that it is currently still difficult to oppose it. It began with a series of fake datings of
European human remains by Professor Reiner Protsch “von Zieten” (the aristocratic
title is as bogus as the professor’s results).

In the wake of public denouncement and a police inquiry (Schulz 2004), Protsch
was sacked from his senior post at the University of Frankfurt. But two decades ear-
lier, his fake results together with other unsound and since refuted information was
used by German paleoanthropologist, G. Bräuer, to formulate his “Afro-European
sapiens hypothesis,” placing the origins of “anatomically modern humans” in Africa
(Bräuer 1984). Indeed, his hypothesis was only a recycling of the African origins
claim 11 years previously by Protsch himself (1973). In the late 1980s it in turn
inspired the “replacement hypothesis,” dubbed the “African Eve theory” by the
media. British and American researchers formulated and keenly promoted the Eve
model (Cann et al. 1987), after a team at the University of California at Berkeley
had subjected 136 mitochondrial DNA samples to a computer program designed by
Alan Templeton, attempting to construct a family tree for “modern humans.” They
reported that we must all descend from one common mother that lived about 200,000
years ago. Dr Templeton then pointed out that the same data could have generated
10267 alternative and equally credible haplotype trees (which is very much more
than the number of elementary particles of the entire universe, about 1070!), and the
announcements were thus attributable to a computer bungle. Hartl and Clark (1997:
372) warn that no existing methods could guarantee that the most parsimonious tree
result should even be expected to be the correct tree. Maddison (1991) had earlier
demonstrated that a reanalysis of the Cann et al. (1987) model could produce 10,000
haplotype trees that were more parsimonious than the single one chosen by these
authors. And whenever more parsimonious trees were found, their basal branches
tended to include non-African types. Cann et al. had also misestimated the diver-
sity per nucleotide (single locus on a string of DNA), incorrectly using the method
developed by Ewens (1983) and thereby falsely claiming greater genetic diversity of
Africans, compared to Asians and Europeans (they are in fact very similar: 0.0046
for both Africans and Asians, and 0.0044 for Europeans). Even the premise of
genetic diversity is false, for instance, it is greater in African farming people than in
African hunters-foragers (Watson et al. 1996), yet the latter are not assumed to be
ancestral to the former (see, e.g., Ward et al. 1991). Many other objections have been
voiced, among them the apparent morphological continuities in European and espe-
cially Asian hominin populations, and Alan Mann’s earlier finding that tooth enamel
cellular traits showed a close link between “Neanderthals” and present Europeans,
which both differ from those of Africans (Weiss and Mann 1978).

Instead of abandoning their botched hypothesis, the Eve advocates tinkered with
its details and continued promoting it so aggressively, through a few dominant
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journals, that it won rapid public approval, particularly in the English-speaking
world. An important factor in the popularity of this model was the perception that
it underpinned the idea of a single humanity, whose individuals are all ultimately
related. But in fostering this feel-good notion of togetherness its academic backers
overlooked two potential ideological objections: their tale of the rise of our ances-
tors who exterminated or out-competed all other humans on the planet involved a
sinister side also (Bednarik and Kuckenburg 1999); and academic spin may foster
academic careers, but it is detrimental to scientific veracity. At best, the claimed glo-
rious triumph of our forebears would have come at a terrible cost to other humans;
at worst it endorses fierce competition to the point of extinction and even becomes
a rationalization of genocide. However, this ideology suited the sociopolitical cli-
mate of the 1990s (“Greed is good!”), and that is perhaps the main reason why such
a highly unlikely paradigm became adopted as virtual dogma during that decade.
Its opponents found themselves just as marginalized and reduced as the supposedly
replaced robust humans. Indeed, only a handful of them had the fortitude to profess
the obverse gradualist position through the 1990s.

The African Eve or replacement model is not the only version of an African ori-
gin of “anatomically modern humans.” As noted, it was preceded by Bräuer’s (1984:
158) “Afro-European sapiens hypothesis,” and it was followed by, for instance, the
“wave theory” (Eswaran 2002) and the “assimilation theory” (Smith et al. 2005).
These variations differ significantly from the Eve notion, in that they concede the
occurrence of genetic exchange between the purported robust and gracile popula-
tions. In other words, they acknowledge that “Neanderthals” and “Moderns” are
conspecific because the definition of a species is that its members can produce fertile
offspring. These alternative hypotheses are therefore only variations of the multire-
gional theory (Relethford 2001; Relethford and Jorde 1999), merely claiming an
inflow of African genes. All models of a reticular gene flow are in fundamental
agreement with Weidenreich’s original trellis diagram (Wolpoff and Caspari 1996:
200–201; Bednarik and Kuckenburg 1999: 55–59); therefore they are ultimately of
multiregional character (Fig. 1.1). Nevertheless, what unites all these models is that
they assume a quantum jump in cognitive evolution in Europe at the time of the
arrival of these “mythical Moderns” (Bednarik 2008) from Africa. The Eve model
categorically excludes the possibility of any genetic contribution of robust humans
once these “Moderns” had arisen.

Most Pleistocene archaeologists of the Anglo-American school also subscribe to
the notion of a “big bang of consciousness,” introduced by Richard Klein (Klein and
Edgar 2002), that is supposed to have occurred at the beginning of a hypothetical
period called the Upper Paleolithic. This is not a new idea; it was earlier expressed
in John E. Pfeiffer’s term “creative explosion” (Pfeiffer 1983). This explosion is var-
iously thought to have occurred with the end of the Mousterian in Europe, with the
disappearance of people called Neanderthals, with the beginning of a perceived tech-
nological phase called the Aurignacian, or with the appearance of people defined as
anatomically modern. Even individual authors are most ambivalent about the timing
of this “explosion of creative thought”; for instance, Steven Mithen places it vari-
ously at 30, more than 30 but less than 60, or at 50 millennia, in a single paper. He
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Fig. 1.1 Franz Weidenreich’s “trellis” model of polycentric human evolution, of 1946

states quite explicitly (Mithen 1998: 168, 175) that it would be “perverse” not to
describe the cultural developments from 60 to 30 ka (ka = thousand years) ago as
a “creative explosion.” Perversely he also decrees “to claim without doubt that art
did not begin prior to 30,000 years ago is simply foolish” (Mithen 1998: 186). So
he effectively presents us with two choices: to be labeled either foolish or perverse.
He has since changed his tune so often one can hardly wait for the next capricious
installment (his singing Neanderthals, for instance). It is clear that he has no idea
what happened in recent human evolution, but—and I do apologize to him for sin-
gling him out as an example defining a widespread malaise in his field—this would
be avoidable through greater familiarity with the relevant empirical evidence and
better academic training: the English school is particularly backward in this field.

The problem with attributing this creative explosion to any specific time is that
either these pronouncements are mutually contradictory or they refer to quite dif-
ferent points in time, which greatly detracts from their credibility. Yet despite their
inability to pinpoint the timing of this decisive event in human history, the promo-
ters of this idea stress that the “symbolic explosion model for the Middle–Upper
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Paleolithic transition, criticized by Bednarik, has the merit of emphasizing the
entirely modern character of the Aurignacian behavior” (d’Errico 1995: 618). The
fantasy of this undated creative explosion can only be preserved if there are no
finds of human creativity that predate its occurrence, which helps explain why its
advocates are so coy about its timing. When confronted by individual finds that are
substantially older than the “Upper Paleolithic,” fundamentally challenging their
model, they try to explain them away; or regard them as a “running ahead of time”
(Vishnyatsky 1994); or pronounce them “untypical”; or challenge their dating or the
scholarly competence of their presenters. This has been a consistent pattern for some
decades—in fact similar accommodative reasoning in favor of whatever dogma rules
at the time had been a persistent feature in all Pleistocene archaeology ever since
all archaeologists loudly rejected the very idea of a Pleistocene archaeology in the
mid-nineteenth century.

Archaeological Fetishes

However, since the end of the twentieth century, some of the advocates of these
diffusionist ideas have begun to retreat from them. The number of supporters of
the most extreme version, the replacement hypothesis, still espousing the Eve myth
with any enthusiasm is now gradually dwindling. Based initially on fake datings of
numerous human remains falsely attributed to the EUP (Early Upper Paleolithic)
period, as it is called, this explanation is progressively being abandoned, for the
many reasons we will visit in Chapter 2. But at its zenith the creative explosion
scenario spawned some rather bizarre notions. For instance it led to the propo-
sition that all humans prior to fully modern man should be placed with the apes
rather than hominins (Davidson and Noble 1990). Countless quantified claims have
been paraded concerning population sizes and densities, movements of people, and
numerous other factors derived from the simplistic diffusionism this mode of think-
ing engenders. To illustrate this fad with one example: Webb (2006) presented an
intricate model of how Asia was first colonized, involving 2820 people forming a
single chain from Sinai to the Bay of Bengal, branching there into two beelines
for Lantian in China and Modjokerto in Java. In all, Webb’s pan-Asian relay race
comprised 131 bands “ferrying fertile females to the spearheads” of his coloniza-
tion parties. Although this deals with an event of colonization earlier than that of
Eve’s progeny, it illustrates the naive thought patterns of many archaeologists: they
perceive, subconsciously perhaps, the maps of fossil finds as somehow informing
us of population centers or population movements. It does not seem to occur to
them that all archaeological finds of the Pleistocene are essentially attributable to
preservation flukes, whose distribution is determined entirely by random processes,
such as taphonomy and intensity of regional research efforts. This same pattern
of sophisms, derived from an inadequate comprehension of what the “archaeolo-
gical record” really constitutes, has been a significant factor in the origins myths
expressed in the various hypotheses concerning the wandering tribes of “Moderns.”
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While the influence of these ideological currents appears to be waning at present,
my concern is that, in accordance with traditional patterns, they will only be
replaced with equally simplistic and half-baked models. As always in Pleistocene
archaeology, there will not be a genuine paradigm change. Because of its enormous
historical and hegemonic baggage, the discipline is incapable of radical reform.
Pleistocene archaeology is a field that consists largely of blunders and mistakes,
none of which have ever been fully resolved. From its very beginnings, before the
middle of the nineteenth century, each and every major discovery or model has been
resoundingly rejected by archaeology when first presented. This pattern, including
the grudging and half-hearted acceptance after lengthy displays of indignation
(especially as most such finds or improvements were offered by nonarchaeologists),
continues to the present day. Pleistocene archaeology accepts corrections only after
vigorously, and all too often viciously, opposing them, and only when the evidence
becomes simply overwhelming. This practice is based on the falsity that the disci-
pline already knows “what happened” in pre-History. If this were true we could close
the book and abandon Pleistocene archaeology altogether; evidently it is not true.

This book seeks to address the question of how we as a species became “modern
humans,” a topic that is of considerable importance if we are to understand ourselves
and our position in this world. It differs considerably from previous endeavors along
these lines, including the most recent (e.g., Renfrew and Morley 2009). It is my con-
sidered opinion that Pleistocene archaeology, as it currently exists and operates, is
only of limited use in such a quest. In attempting to demonstrate this point I have
selected one of the most crucial periods in hominin evolution, that which witnessed
the development of modern humans, however one defines them. The explanations
the mainstream discipline offers for this are, I will propose, profoundly false. In
these circumstances it would be impossible to develop any worthwhile theory about
becoming human, on the basis of the current, and I fear future, dogmas of archae-
ology. If the subject of the origins of human modernity is to be explored in any
productive fashion, it will have to contrast archaeological myths with the findings
of the natural and cognitive sciences and other disciplines. Such a quest will have
to be based on a complete and unbiased survey of all empirical evidence—a survey
that is not guided by the preconceived notions of what would be acceptable find-
ings. This will require us to free ourselves from any reified factoids of Pleistocene
archaeology. In such a quest we need to first unlearn the dogma, the received knowl-
edge of a discipline that has always been riddled with epistemological obscurities
and conundrums.

Above we have briefly visited the concept of the CCD, the crucial common
denominator of phenomenon categories. This is the common denominator of objec-
tive categories, in contrast to our imagined or anthropocentric denominators. If we
consider critically all classes of taxonomic categories archaeology has invented for
the Pleistocene, we find that they are inventions based on the etic perception of self-
appointed experts. As we noted, there should not even be assumed to have been such
a thing as a people that could be categorized as the Aurignacians; nor was there a
culture corresponding to the Aurignacian. These are simply created concepts based
on other “institutional facts” or observer-relative, social constructs of specialists
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who have no direct knowledge of these entities (Searle 1995). Nobody seriously
believes (at least we hope not!) that one “Aurignacian” ever said to another some-
thing like “Pass me that Font Robert point, this waisted blade is unsuitable for my
task.” All tool types are merely archaeofacts or egofacts (Consens 2006); they have
no independent existence outside the ideas and writings of Pleistocene archaeolo-
gists. Anyone who has discussed stone tools with traditional makers or users of them
(as I have) knows that their emic nomenclatures of stone tools differ significantly
from those created by archaeologists.

It follows that the same applies to all pigeonholes created by Pleistocene archae-
ology, because they derive ultimately from etic constructs that are likely to lack real
validity. The entire sequence of Pleistocene “cultures” consists of nothing other than
purported tool assemblages, comprising in most cases purported classes of lithics.
Yet, as noted, tools do not define cultures. Consider, for instance, the term “Upper
Paleolithic,” which is so ingrained in our thinking about the human past that we
can hardly communicate effectively without using it. Yet if we consider its defining
separation from the subsequent “Mesolithic,” we find that this discrimination must
be at least partially an archaeofact. With the rapid rise of the sea level at the end of
the Pleistocene period, the unknown half of Pleistocene humanity—that which had
occupied the shores, lowlands, deltas, and lower courses of major rivers—became
archaeologically visible for the very first time. Until that time, we know absolutely
nothing about that half of humanity that was no doubt more sedentary and techno-
logically more advanced than the mobile inland tribes following the herds. So the
“advent” of the Mesolithic period simply marks the time when the coast dwellers
enter the archaeological record. Therefore the definition of both periods is mistaken,
unless the terms are used only in the broadest possible sense. (There are many other
reasons why these definitions are false, too many to rehearse here.)

The only record we can have of Pleistocene shore dwellers would be from large
inland lakes that have fallen victim to the lowering of aquifers in the late part of that
period, such as the huge Pleistocene Lake Fezzan. Ziegert (2007a, b) reports that the
Acheulian population on this former lake in the Libyan desert had established a vil-
lage of stone huts (also reported elsewhere in the Sahara, e.g., in Morocco), buried
their dead, and apparently used watercraft on the lake (Werry and Kazenwadel
1999). Yet orthodox archaeology claims sedentary settlements only begin with the
Neolithic, hundreds of millennia later.

Similarly, the beginning of this “Upper Paleolithic” is also just an institutional
fact, sensu Searle; it is not a fact, and all the “confirming” evidence in the sup-
port of the proposition of an abrupt change is no substitute for refutability. The
divisions of the so-called Paleolithic period are completely arbitrary, having been
established well over a century ago, and better ones would be possible in the light
of today’s knowledge (Bednarik 1995, 2002). Instead the discipline preserves and
reinforces its outdated taxonomy. Much the same applies to designations of phys-
ical anthropology based on cranial and other fossil remains of individuals found.
For instance, the term “Neanderthal” is used as if it defined a distinctive subspecies
of humans, or even a separate species. But human remains that would fall within
the morphological range regarded as Neanderthaloid occur in spatial and temporal
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contexts that exclude them from being Neanderthals. For instance, the Mesolithic
skulls from Drigge and Hahnöfersand (Bräuer 1980; Terberger 1998; Terberger
and Street 2003) are Neanderthaloid, as are those of many living humans, or of
humans in Africa, eastern Asia, and Australia, i.e., outside the geographic range
Neanderthals are supposed to have inhabited. Moreover, there are numerous known
specimens that combine Neanderthal features with those of Graciles (Moderns) or,
alternatively, earlier types. It is therefore perhaps more judicious to regard perceived
Neanderthal features as valid variables, but not necessarily as the CCDs of a specific
population—which is how they are usually seen.

What all of this is leading to is that we need to avoid treating taxonomic desig-
nations of the hominin history as reified facts, be they of human fossils, artifacts,
or cultures. In reality, they are contingent formulations presented to be tested, to be
falsified rather than confirmed by forcing every new find into a pigeonhole precon-
ceived by premature projections of what should be valid categories. There simply
are no valid categories in this entire field, of whatever entities it considers. What
we do have are finds, such as human remains, that came to light in a totally random
historical sequence over which the discipline exercised next to no control. There are
enormous gaps in our incredibly patchy and sporadic record, and joining the widely
separated dots it offers in time and space to predict some ultimate outcome is almost
as premature today as it was a century ago. Any confidence in these practices, which
are so central to the accepted routines of Pleistocene archaeology, is misplaced.
This point is readily demonstrated by the pandemoniums that followed finds such
as those from St Acheul, Neander Valley, Altamira, Trinil, Piltdown, Glozel, or, so
very recently, Liang Bua on Flores.

Another factor to be considered is the relevance of a Eurocentric Pleistocene
archaeology. Embedded in a contemporary European mindset is a predisposition
of perceiving cultural evolution as Darwinian, progressing from the primitive to
the developed. This clashes significantly with the observation that extant cultures
in several continents would, under the European system, be defined respectively
as Paleolithic, Mesolithic, Neolithic, Bronze, and Iron Age. In some countries,
such as India, all of these “stages” coexist today with a Nuclear Age, which
severely challenges the efficacy of this technological nomenclature in considering,
for instance, the cultural or cognitive complexity of such societies. Clearly, a
“Paleolithic” society can be as culturally complex as an “Iron Age” one, because
the two sets of variables, technological and cognitive, exist largely independently.
For instance, one might ask: are the Jarawas of the Andaman Islands (Sreenathan
et al. 2008) who salvaged and reworked iron nails obtained from shipwrecks Stone
Age or Iron Age people? Where is the Bronze Age of southern Africa, or how
can the concept of a Neolithic be reconciled with the evidence from most of the
world? Once the latter was intended to refer to the advents of pottery, ground
stone artifacts, and plant and animal domestication, but we have recognized that
none of these criteria are valid, except perhaps in a part of Europe. Decorated
pottery in the Pleistocene Early Jomon of Japan and even earlier ground stone
tools from Australia and New Guinea, together with the considerable complexity
of the question of cultivation and domestication, render the traditional criteria
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of the Neolithic problematic, yet archaeology persists with this and many other
superseded taxonomic pigeonholes and technological timetables instead of creating
a universally valid, neutral nomenclature of cultures.

As noted above, this feature of archaeology is attributable to a fundamental mis-
understanding about how cultures are expressed. The binarism of nature versus
culture determining the operation of the neocolonialist discipline prompts it to use
noncultural variables, especially stone tools, to define Pleistocene cultures, while
ignoring cultural ones, such as paleoart, because we cannot agree which art “style”
goes with which tool “style,” when in fact both etic constructs are falsities. This
already provides an inkling of the enormity of the task of effectively analyzing the
discipline’s epistemology. Similarly, we define the development of hominins pri-
marily through their skull shapes—which is rather reminiscent of the practice of
phrenology—instead of the characteristics that really determine humanness. This
book will address this major imbalance, but only in the limited fashion possible in a
single volume; the issues are too complex to consider comprehensively.

To tackle this labyrinthine task, it is particularly pertinent to first dismantle
the mythology Pleistocene archaeology has created about human modernity hav-
ing developed in one privileged region of the world, and having spread from there
through a people incapable of interbreeding with any others. This diffusionism is
a significant influence in the creation of archaeological mythologies. Early in the
twentieth century, the fetishes—in the sense of objects representing something else,
such as people—were, for instance, beakers. We invented the Glockenbecher people
who wandered all over much of Europe, invading this and that region at whatever
time. Today the fetishes are genes, representing populations that mass-migrated, for
instance, from Africa to Europe. Let us examine how this contemporary fetish of
Pleistocene archaeology fares when it is examined closely and critically.
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Chapter 2
The Expulsion of Eve

It has been said that though God cannot alter the past,
historians can; it is perhaps because they can be useful to Him
in this respect that He tolerates their existence
(Samuel Butler)

Reviewing the Corpus in Question

This is the incredible story of how a couple of decades ago an entire academic
discipline fell under the spell of an inherently improbable hypothesis, the advocates
of which succeeded in neutralizing almost all academic dissent; and how it eventu-
ally, against considerable odds, began to unravel. The conditions required to sustain
the African Eve hypothesis are quite obvious and precise:

1. Because Graciles and Robusts are purported to be different species, they need
to be sharply separated in the paleoanthropological record by distinguishing
morphological features.

2. For the same reason the genetic signatures immediately before and after the
claimed replacement need to be sufficiently different to indicate separate species.

3. As the claimed victory of the Graciles over the Robusts is attributed to the for-
mers’ superior technological capabilities, there needs to be clear evidence of
different technologies before and after the “replacement.”

4. Another factor supposedly separating the Robusts from the Graciles replacing
them is the “big bang” introduction of paleoart, i.e., apparently symbolic pro-
ductions reminiscent of “art.” Therefore, such evidence should only occur with
the Graciles.

5. Since the Graciles are claimed to have come from sub-Saharan Africa, and
traveled via the Levant and southeastern Europe, it would be expected that
evidence of their presence can be found first in their homeland and later progres-
sively along such a route, in the form of the arrival of a dramatically different
technology as well as paleoart.

25R.G. Bednarik, The Human Condition, Developments in Primatology: Progress and
Prospects, DOI 10.1007/978-1-4419-9353-3_2, C© Springer Science+Business Media, LLC 2011
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In testing these reasonable and crucial propositions against the evidence I begin
with the first. When I noted that we lack any skeletal evidence of the people
of the Early Aurignacian (Bednarik 1995a), African Eve supporter Randy White
chastised me:

[T]he idea that there is no skeletal evidence to suggest that the Aurignacian was the work of
anatomically humans is overdrawn. . . . Bednarik seems to have forgotten the modern human
crania from Aurignacian sites like Vogelherd, Cro-Magnon, and Mladeč (White 1995).

An examination of this reaction would serve as a heuristic device to determine why
such fads as the Eve model (and many others) can gain currency in Pleistocene
archeology so easily. The three sets of human fossils White cites are among those
most often listed by the replacement advocates as demonstrating the full anatomical
modernity of the “Aurignacians.” However, all three sets are in fact not of an age
to place them in this technological pigeonhole, and at least in the case of the four
Stetten specimens from Vogelherd (in the Swabian Jura, southwestern Germany) it
had always been perfectly transparent that they were much younger, deriving from
intrusive Neolithic interments (Czarnetzki 1983: 231; Gieseler 1974). That attri-
bution has since been squarely confirmed by Conard et al. (2004): direct carbon
isotope determinations, of samples taken from the mandible of Stetten 1, the cra-
nium of Stetten 2 (Fig. 2.1), a humerus of Stetten 3 and a vertebra of Stetten 4,
all agree, falling between 3980 ± 35 BP and 4995 ± 35 BP. Why all the Eve advo-
cates (e.g., Protsch 1975; Bräuer 1981, 1984a, b, 1989: 136; Stringer 1984a, b, 1985,
1989; Stringer and Andrews 1988; Mellars and Stringer 1989; Wainscoat et al. 1986;
Wainscoat 1987; Cann et al. 1987), and even others, such as Churchill and Smith
(2000a, b), were unaware of these serious doubts is a mystery.

The Cro-Magnon sample White cites, derived from four adults and three or four
juveniles, had been subjected to so much pseudoscientific spin that separating it

Fig. 2.1 The Stetten 2 skull
from Vogelherd, Germany,
attributed to the Aurignacian;
the Stetten human remains
are in fact all of the late
Neolithic
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from credible accounts is not readily possible. It had somehow become the type
fossil of all “anatomically modern humans” (see Tobias 1995 for a most pertinent
critique of this vacuous and blatantly anthropocentric term), making all contempo-
rary people “Cro-Magnons.” The group is in reality quite robust, and especially
the very pronounced supraorbital torus, projecting occipital bone and other fea-
tures of cranium 3 are Neanderthaloid rather than gracile. Sonneville-Bordes (1959)
placed the sample from the Cro-Magnon shelter, just outside Les Eyzies, in the
late Aurignacian; Movius (1969) suggested an age of about 30 ka BP and preferred
an attribution to the Aurignacian 2. Both opinions, and numerous others, including
White’s, are refuted by the direct dating to about 27,760 carbon years BP (Henry-
Gambier 2002); it places the Cro-Magnon individuals in the Gravettian rather than
the Aurignacian technocomplex.

White’s third example, that of the Mladeč specimens, is even more tenuous.
There is no clear evidence that Pleistocene humans ever entered this cave, partly
excavated about 130 years ago. Most of the macro-faunal remains in it apparently
fell through the large shaft in the cave’s roof, and Smyčka (1922: 118–119) pro-
posed that the human remains had also dropped through this chimney, which is
probably the case. The first group of documented archeological materials origi-
nates from J. Szombathy’s second digging season, in 1882. The center of the Dóm
mrtvých (Dome of the Dead) yielded in the upper part of the sediments twenty-two
perforated animal teeth (probably of a single necklace), a long bone point, several
fragments of points or awls, a utilized lower jaw of Ursus spelaeus, and two flint
artifacts (Szombathy 1925: 8). In the subsequent decades the cave became a quarry
for phosphate loam, and Knies (1906) reports that there were scattered and trampled
bones along the road leading to the top of the Třesín Hill. In 1904 a small quarry
was opened 20 m west of the entrance to the main cave and the sediments of the
small horizontal passage were quarried (Knies 1906; Smyčka 1907). It is impossi-
ble to determine the find spots of the five bone points from Jan Knies’ collection
as there is no mention of them in his records (Szombathy 1925: 9). Little is known
of the clearing operations of the Museum Society in Litovel from 1911 to 1922, or
of the subsequent excavations by J. Fürst, E. Smékal, H. Rohm, and others (Fürst
1922, 1923–1924; Smyčka 1922, 1925). It is impossible to locate the sites where
the human remains were found, except for a mark made by Rohm on a cave plan
(in Weiser 1928: 281, Point 3). Most archeological finds have been lost (e.g., lithics
and all bones published by Szombathy 1925: figure 9; and the fragments of “bone
awls” from the old exposition near the cave, cf. Skutil 1938: Note 76). Skutil (1938:
32, figure 60) found two “Aurignacian” stone tools in the loess of the cave entrance
and mentioned that J. Novotný discovered a blade core below the chimney (1938:
Note 77). The excavations by the Moravian Museum from 1958 to 1961 located no
evidence of any Upper Paleolithic occupation within the cave, and the view devel-
oped that the cave entrance had become sealed prior to the Würm Glacial (Jelínek
1987; Svoboda et al. 2002). It was guided by a comparison with Koněpruské jeskyně
(Zlatý Kůň) in the Bohemian karst, where similar circumstances pertain (which,
however, is now thought to be “Magdalenian”). The paucity of stone implements in
the interior of Mladeč Cave, compared with the vast quantities of faunal remains,
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is conspicuous, and it needs to be emphasized that there is no sound evidence link-
ing the apparently Aurignacian artifacts with any of the human remains. Nor does
the assumption that “Aurignacians” occupied the cave derive any support from the
hypothesis that the red pigment marks in its interior (Oliva 1989) are Paleolithic rock
art. Of the sixteen red marks, four are definitely of the nineteenth century and the
rest almost certainly so too (Bednarik 2006). Finally, the dating obtained from the
reprecipitated calcite on the wall 7 m west of point “a” (of about 34 ka BP) is much
older than the dates later obtained directly from bones and has been questioned
(Svoboda et al. 2002).

In view of the lack of credible stratigraphic evidence from the site, the recent
attempt to provide direct dates from some of the human remains is of greater rele-
vance (Wild et al. 2005). A series of dates derived from specimens Mladeč 1, 2, 8,
9a, and 25c range from about 26,330 BP (the ulna of 25c) to 31,500 BP. It is, there-
fore, at best, partly of the very final phase of the Aurignacian period with its duration
of about 15,000 years. More likely, most or all of the series is of the Gravettian tech-
nocomplex. Moreover, there is considerable evidence that the Mladeč specimens
were far from “fully modern” (Smith 1982, 1985; Frayer 1986; Trinkaus and Le
May 1982; and especially Jelínek et al. 2005). Notably, there appears to be pro-
nounced sexual dimorphism, with male crania characterized by thick projecting
supraorbital tori, Neanderthaloid posterior flattening, low brain cases, and very thick
cranial vaults—all typical robust features. As in “Neanderthals,” cranial capacities
exceed those of Graciles (1650 ml for Mladeč 5), but there is a reduction in the
difference between male and female brain size relative to Neanderthal data. The
dimorphism is also expressed in the more inclined forehead in the males, their more
angled occipital areas with lambdoidal flattening, broad superior nuchal planes, and
more prominent inion. The female specimens show similarities with, as well as dif-
ferences from, accepted Neanderthal females, such as larger cranial vaults, greater
prognathism, lack of maxillary notch, a very narrow nose, and distinct canine fossa.
However, the females are more gracile than the males, while still being more robust
than males of later periods. The Mladeč population thus seems to occupy an interme-
diate position between late Neanderthaloid Homo sapiens, and H. sapiens sapiens,
a position it shares with numerous human remains from other Czech sites.

This is an important issue we will return to later in this book. Suffice it to
note here that the material from Pavlov Hill, an important Czech site, is among
the most robust available from the European Upper Paleolithic, sharing its approxi-
mate age of between 26 and 27 ka with yet another Moravian site of the Gravettian,
Předmostí. The more gracile finds from Dolní Vestonice are around 25 ka old and
still feature some archaic characteristics (particularly the Neanderthaloid specimen
DV16). Another find that has been considered as very early European “Modern”
is the calotte from Podbaba, near Prague, variously described as sapienoid and
Neanderthaloid, but undated; it probably belongs to the Mladeč-Předmostí-Pavlov-
Dolní Vestonice spectrum. Morphologically similar specimens also come from
Cioclovina (Romania), Bacho Kiro levels 6/7 (Bulgaria), and Miesslingtal (Austria),
so this is unlikely to be a local phenomenon. Indeed, it needs to be seen in the greater
Eurasian context.
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Randy White’s hasty comment can also be placed in a greater context, by review-
ing the generic issue of the ethnicity of other European specimens of the period
linking the decline of Mode 3 technologies (called “Middle Paleolithic,” cf. Foley
and Lahr 1997) with the final phase of the Late Pleistocene (called “Late Upper
Paleolithic”). Turning next to adjacent western-central Europe, the extraordinary
recent developments in German paleoanthropology are of considerable relevance
here. Not only is there the correction to the age of the “robust” Neolithic human
remains from Vogelherd, which the mitochondrial Eve advocates had been all too
keen to place at 32 ka; nearly all of the German fossils claimed to be of the Upper
Paleolithic are now thought to be of the Holocene. Of particular interest is the
Hahnöfersand calvarium, described as so robust that it was judged to show typi-
cal Neanderthal features (Bräuer 1980) and hailed as the northernmost Neanderthal
found. It was initially dated to the earliest “Upper Paleolithic” (Fra-24: 36,300 ±
600 BP; UCLA-2363: 35,000 ± 2000 BP, or 33,200 ± 2990 BP; Bräuer 1980), which
conflicts sharply with results secured by Terberger and Street (2003): P-11493:
7470 ± 100 BP; OxA-10306: 7500 ± 55 BP. The re-dating of the skull fragment
from Paderborn-Sande yielded even more dramatic differences. Originally dated at
27,400 ± 600 BP (Fra-15; Henke and Protsch 1978), Terberger and Street (2003)
report an age of only 238 ± 39 BP (OxA-9879). In fact the skull was so fresh that it
emitted a putrid smell when Terberger and Street drilled it for sampling. Then there
is the cranial fragment of Binshof near Speyer, dated by R. Protsch in the 1970s as
Fra-40 to 21,300 ± 320 BP. According to Terberger and Street it is only 3090 ±
45 carbon years old (OxA-9880). These authors also analyzed two individuals from
the Urdhöhle near Döbritz, which had been attributed to the Upper Paleolithic, and
found them both to be about 8400 years old. Indeed, of all the German “Upper
Paleolithic” human remains, only one remains safely dated to earlier than 13,000
BP: the interred specimen from Mittlere Klause in Bavaria. A carbon isotope date of
18,200 ± 200 BP (UCLA-1869) from a tibia fragment (Protsch and Glowatzki 1974)
has been confirmed by Terberger and Street’s date from a vertebra, of 18,590 ±
260 BP (OxA-9856). It has, therefore, become clear that there are currently no
“modern” remains from the first half, if not the first two-thirds of the west-central
European “Upper Paleolithic.” Nearly all the dates for German humans from the
radiocarbon laboratory of the University of Frankfurt am Main appear to be sub-
stantially false, as do some of those from the University of California, Los Angeles.
In addition, another German key specimen, the skull from Kelsterbach, has myste-
riously disappeared from the safe of the Frankfurt institution. It had been dated to
31,200 ± 1600 BP (Fra-5) (Protsch und Semmel 1978; Henke und Rothe 1994), but
is also believed to be of the Holocene, perhaps the Metal Ages (Terberger and Street
2003).

Then there are the robust but “modern” hominin remains of the EUP (“early
Upper Paleolithic”) at Velika Pećina, Croatia, close to the Neanderthal site Vindija.
This specimen, too, has been a principal support for the replacement advocates, but
it has also joined the long list of European humans whose age was grossly overesti-
mated. It is now considered to be only 5045 ± 40 radiocarbon years old (OxA-8294;
Smith et al. 1999).
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The currently earliest, liminal “intermediate” finds in Europe, the Peştera cu
Oase mandible and face from southwestern Romania (Trinkaus et al. 2003; Rougier
et al. 2007), are perhaps about 35,000 radiocarbon years old, but they are with-
out an archeological context. Although in some aspects “modern,” the “derived
Neanderthal features” of the mandible include cross-sectional symphyseal orien-
tation, exceptionally wide ramus, exceptionally large third molars, and unilateral
mandibular foramen lingular bridging. The partially preserved facial remains found
in a different part of the extensive cave system and apparently from another individ-
ual, also combine robust and gracile features. More recently, Soficaru et al. (2006)
have reported six human bones from another Romanian cave, Peştera Muierii, also
clearly intermediate between robust and gracile Europeans. Found in 1952, they
have now been dated to about 30,000 carbon years, which might correspond to
around 35,000 sidereal years, and combine a partly modern, partly archaic brain
case with a suite of other intermediate features.

The loss of the only relevant Spanish remains, from El Castillo and apparently
of the very early Aurignacian technocomplex, renders it impossible to determine
their anatomy. French contenders for EUP age present a mosaic of unreliable
provenience or uncertain age, and direct dating is mostly not available. Like the
Vogelherd and other specimens, those from Roche-Courbon (Geay 1957) and
Combe-Capelle (originally attributed to the Châtelperronian levels; Klaatsch and
Hauser 1910) are now thought to be of Holocene burials (Perpère 1971; Asmus
1964), and the former is now apparently lost. Similar considerations apply to
the partial skeleton from Les Cottés, whose stratigraphical position could not be
ascertained (Perpère 1973). Finds from La Quina, La Chaise de Vouthon, and
Les Roches are too fragmentary to provide diagnostic details. The os frontale and
fragmentary right maxilla with four teeth from La Crouzade, the mandible fragment
from Isturitz, and the two juvenile mandibles from Les Rois, about 28–30 ka old
(Ramirez Rozzi et al. 2009), range from robust to intermediate (e.g., Trinkaus
2007). Just as the Cro-Magnon human remains now appear to be of the Gravettian
rather than the Aurignacian, so do those from La Rochette. The Fontéchevade
parietal bone does lack prominent tori (as do many other intermediate specimens)
but the site’s juvenile mandibular fragment is robust.

This pattern of features intermediate between what paleoanthropologists regard
as Neanderthals and Moderns is found in literally hundreds of specimens appar-
ently in the order of 45–25 ka old (including the large Czech collection lost in the
Mikulov Castle fire at the end of World War II). They occur in much of Europe,
and intermediate forms between archaic Homo sapiens and Homo sapiens sapiens
existed also in Asia and Australia. They include examples from right across the
breadth of Eurasia, such as those from Largo Velho, Crete, Starosel’e, Rozhok,
Akhshtyr’, Romankovo, Samara, Sungir’, Podkumok, Khvalynsk, Skhodnya, as
well as Chinese remains such as those from Jinniushan and Tianyuan Cave (Shang
et al. 2007). Similarly, the African evidence does not, as is often claimed, present
“anatomically modern humans” at 150 ka or almost 200 ka. The skulls from Omo
Kibish offer some relatively modern features as well as substantially archaic ones;
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especially Omo 2 is very robust indeed (McDougall et al. 2005). Their dating, also,
is not secure at all, and Omo 2 is a surface find. The much more complete and
better dated Herto skull, BOU-VP-16/1, is outside the range of all recent humans
in several cranial measurements (White et al. 2003) and is clearly just as archaic
as other specimens of the late Middle Pleistocene, in Africa or elsewhere. The lack
of “anatomically modern” humans from sub-Saharan Africa prior to the supposed
Exodus is glaring: the Border Cave specimens have no stratigraphic context and
are thought to be only around 80 ka old; Omo and Dar es Soltan are obviously not
sub-Saharan (and the latter is undated), which leaves only the lower jaws of Klasies
River Mouth, lacking cranial and postcranial remains. On the other hand, current
Australians average a cranial capacity of only 1264 cc (males 1347 cc, females
1181 cc, i.e., well within the range of Homo erectus), while their molars average
the size of those of Europeans several hundred millennia ago. And yet they are
still considerably smaller than those of fossil Australians, such as the large Kow
Swamp sample. So while diminution of molars did occur in Australia, supposedly
also settled by Eve’s progeny, it lags greatly behind that of the rest of the world.

With the lack of African fossils of the African Eve “species,” the Eve apostles
turned to the Levant for help, and recruited the Mount Carmel finds from Qafzeh
Cave and Skhul Shelter as supposed “Moderns.” Yet all of these skulls present
prominent tori and receding chins, even Qafzeh 9, claimed to be of the most mod-
ern appearance. The distinct prognathism of Skhul 9 matches to that of “classic
Neanderthals,” and the series of teeth from that cave has consistently larger dimen-
sions than typical “Neanderthal” teeth. Even Stringer concedes that this material is
“transitional” or intermediate. Besides, supposedly much later “Neanderthal” buri-
als in nearby Tabun Cave as well as the Qafzeh and Skhul material are all associated
with the same Mousterian tools, and the datings of all Mount Carmel sites are far
from soundly established, with their many discrepancies. The TL dates from Qafzeh,
for instance, clash severely with the amino racemization dates (ranging from 33 to
45 ka), and are in any case plagued by inversion: the lower layer (XXII) averages
87.7 ka, the middle layer (XIX) 90.5, while the uppermost (XVII) averages 95.5.
Therefore, the claims of 90-ka-old “modern” humans from Mount Carmel, a cor-
nerstone in the Eve notion, are in every respect unsound, and this population is best
seen as transitional between robust and gracile forms, from a time when gracilization
had commenced elsewhere as well.

This presents an overall picture that is very different from that which the replace-
ment protagonists subscribe to. Their model cannot tolerate such intermediate
forms, nor can it allow hybrids, yet in Europe there is a clear continuation of some
Neanderthaloid features right up to and into the Holocene. This is demonstrated
not only by the Hahnöfersand specimen, but also by others, such as the equally
robust “Mesolithic” skull fragment from Drigge, also from northern Germany,
which is about 6250 years old (Terberger 1998), and numerous other late specimens
previously thought to be of the EUP. They range in age from the “Magdalenian”
through the “Neolithic,” and even younger. One distinctive “Neanderthal” feature
is the shape of the mandibular nerve canal, surrounded by a bony ridge in 53%
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of specimens included in this designation. Its occurrence diminishes during the
transition period to 44%, but it is still present in today’s Europeans, at 6% (Lewin
2005: 196). This feature alone demands the presence of “Neanderthal” genes in
Europeans. The process of gracilization has indeed generally continued to the
present time: early Mesolithic material is about 10% more robust than modern
Europeans. Indeed, Hawks (1997) has estimated that at least 25% of the ancestors
of later Upper Paleolithic people would need to be Neanderthals to account for the
preservation of Neanderthal autapomorphies observed (see also Frayer 1993, 1998;
Frayer et al. 1994).

The second issue emerging from this brief review is that there are now almost
no supposedly modern specimens left as possible contenders for attribution to EUP
or Aurignacoid industries. The maxilla from Kent’s Cavern, United Kingdom (~31
14C ka BP), and the Romanian remains from Pestera Cioclovina (~29 14C ka BP)
lack secure and diagnostic archeological association. There are, however, numer-
ous “Neanderthal” remains to fill this void. Of particular interest are the most
recent, those from Saint Césaire (~36 ka), Arcy-sur-Cure (~34 ka), Zafarraya Cave
(~33.4 ka), Máriaremete Upper Cave (~38 ka), Sungir’ (~25 ka), Trou de l’Abîme
(~33 ka), and Vindija Cave (~28 and ~29 ka).

At the first of these sites, the Neanderthal remains of a burial occur together with
clear Châtelperronian artifacts, which until 1979 had been generally assumed to be
the work of anatomically modern humans. Arcy-sur-Cure, also in France, yielded
numerous ornaments and portable art objects, again from a Châtelperronian. This
prompted various convoluted explanations of how these elaborate pendants could
have possibly found their way into a “Neanderthal” assemblage (e.g., White 1993;
Hublin et al. 1996; a similar argument was used by Karavanic and Smith [1998]
in explaining the bone points of Neanderthals in Vindija layer G1). It was con-
tended that the primitive Neanderthals must have scavenged these objects from
the camps of “Moderns,” as if people lacking the ability to use symbols would
have any use for symbolic artifacts. On the other hand, Zafarraya Cave, near
Malaga, provides late Mousterian tools (Hublin et al. 1995). The Jankovichian
or Trans-Danubian Szeletian (Allsworth-Jones 1986) has yielded three mandibu-
lar “Neanderthal” teeth from Máriaremete Upper Cave (Gábori-Csánk 1993). The
Streletsian of Sungir’ in Russia produced an isolated Neanderthaloid tibia from a
triple grave of “Moderns,” and the adult male exhibits pronounced supraorbital
tori (Bader 1978). Trou de l’Abîme near Couvin in southern Belgium furnished
“Neanderthal” remains together with a typical Aurignacian industry, and there can
be no question that the Vindija late Neanderthals used EUP tools and technology.
Not only has that site supplied some of the most recent “Neanderthals” found
so far—and from a site in south-central Europe at that—these are more gracile
than Neanderthals of much earlier periods, and they are considered to be transi-
tional by some (Smith and Ranyard 1980; Wolpoff et al. 1981; Frayer et al. 1993;
Wolpoff 1999; Smith et al. 2005). Vindija Vi-207 is a mandible of 29,080 ± 400
carbon years BP (OxA-8296), Vindija Vi-208 is a parietal of 28,020 ± 360 car-
bon years BP (OxA-8295) (Smith et al. 1999). These “late Neanderthals” (or very
robust Graciles) exhibit significant reduction in “Neanderthaloid” features such as
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mid-facial prognathism and supraorbital tori. The related tool assemblage includes
even apparent bone fabricators (Ahern et al. 2004).

Ignoring these many significant contradictions to their ideas, the replacement
proponents have responded to the recent developments in Germany by contending
that the new data bolster their model, because the “Neanderthaloid” Hahnöfersand
specimen had been suggested to be a hybrid (Bräuer 1980). In this futile argu-
ment they are grasping at straws, instead of admitting the plainly obvious: they
have been the victims of the greatest scam in the history of paleoanthropology since
the Piltdown affair early in the twentieth century. By hailing each of the very late
dates for Neanderthal remains as they appeared in recent years as a confirmation of
their prediction that the evidence “effectively precludes any hypothesis of a grad-
ual evolution from Neanderthal to anatomically modern populations within Western
Europe itself” (Mellars and Stringer 1989: 8) they have literally argued themselves
into a corner. They had strongly contended that “a whole spectrum of radical cul-
tural innovations” (op. cit.) appeared with the beginning of the Aurignacian. But
what are the many innovations at 45–40 ka they claim were introduced from Africa?
According to them, the people of the Aurignacian are “indistinguishable” from us
in terms of cognition, behavior, and cultural potential. Perhaps this is so, but what
the evidence now shows is that the period from 45 ka to 28 ka BP has produced
dozens of “Neanderthal” specimens, but no securely dated, unambiguously fully
modern human remains. This point is reinforced by the occurrence of Neanderthal
finds together with EUP lithic traditions at six sites at least, while no “Moderns”
have so far been found in clear association with Aurignacian or any other EUP
artifacts (Churchill and Smith 2000b). Therefore, one would have thought that the
proposition to test is not whether the replacement advocates were correct, but the
proposition that the Aurignacian and other Aurignacoid or EUP industries are tradi-
tions of “Neanderthals,” or of their descendants. Unless that proposition is refuted,
we are left with the dictum coined by the African Eve advocates themselves: that
the EUP people, i.e. late ‘Neanderthals’, from about 45 ka BP on, were of “entirely
modern behavior” (cf. d’Errico 1995).

The “short-range” advocates have apparently failed to grasp the effects of the new
data on their embattled hypothesis (e.g., Mellars 2005). There are only three realis-
tic alternatives to account for the “EUP” tool, rock art, and portable art traditions:
that they are the work of “Neanderthals”; or of the descendents of “Neanderthals”;
or of invading, perhaps genocidal “Moderns.” Since there is currently no evidence
for the third possibility, and the two others are entirely unacceptable to the mito-
chondrial Eve advocates because they would refute their hypothesis, one would
have thought that they might reconsider. Certainly, the onus is presently on these
scholars to present evidence that there were anatomically fully modern humans,
free of any “Neanderthaloid” features, in Europe during the first half of their “Upper
Paleolithic,” i.e., since 45 ka BP. They also need to demonstrate evolutionary conti-
nuity in southern Africa, but its complete absence everywhere else. Until they do
this, their contentions about human evolution over this period, especially in the
European theatre, are contradicted by all available skeletal evidence, and in fact
stand refuted.



34 2 The Expulsion of Eve

The African Exodus

Although the notion of replacement arose initially from skeletal evidence (and its
misdating) it soon sought support in genetic data. For African Eve advocates, genetic
changes in populations represent mass movements of people. Therefore, to render
this notion credible, the second phenomenon that would need to be substantiated by
hard evidence would be to demonstrate unambiguously that the genetic signatures
immediately before and after the claimed replacement are sufficiently different to
indicate separate species. Let us be quite clear upfront: no such evidence has been
presented. Fragmentary sequences from contaminated remains of robust individuals
significantly predating the “replacement” (such as the original August 1856 finds
from the Kleine Feldhofer Cave in the Neander valley) show limited differences
from present-day populations, which is to be expected. But we have no indica-
tion of the genetic distance between Robusts and Graciles of similar ages, say,
30 ka. That, however, is required to show that this distance, and not the distance
between specimens of greatly different antiquities, would be great enough to pre-
vent the production of fertile offspring. We already know that individuals living at
very different times produced no offspring—they could not breed if they lived in
different eras.

However, when we examine the genetic justification of the Eve model (e.g., Cann
et al. 1987) we find that it is just as flawed as its skeletal rationalizations (see prelim-
inary notes in Chapter 1). Different research teams have produced different genetic
distances in nuclear DNA, i.e., the distances created by allele frequencies that dif-
fer between populations (e.g., Vigilant et al. 1991; Barinaga 1992; Ayala 1996;
Brookfield 1997). For instance, when the haplotype tree offered by the Vigilant team
in 1991 was reanalyzed, its basal branches included non-African origins of human
mitochondria. Some geneticists concede that the model rests on untested assump-
tions; others even oppose it (e.g., Barinaga 1992; Hedges et al. 1992; Maddison
et al. 1992; Templeton 1992, 1993, 1996; Brookfield 1997). The various genetic
hypotheses about the origins of “Moderns” that have appeared over the past few
decades placed the hypothetical split between these and other humans at times
ranging from 17 to 889 ka BP. They all depend upon preferred models of human
demography, for which no sound data at all are available. This applies to the con-
tentions concerning mitochondrial DNA (African Eve) as much as to those citing
Y-chromosomes (“African Adam”; Hammer 1995). The divergence times projected
from the diversity found in nuclear DNA, mtDNA, and DNA on the nonrecombin-
ing part of the Y-chromosome differ so much that a time regression of any type
is extremely problematic. Contamination of mtDNA with paternal DNA has been
demonstrated in extant species (Gyllensten et al. 1991; Awadalla et al. 1999; Morris
and Lightowlers 2000; Williams 2002), in one recorded case amounting to 90%
(Schwartz and Vissing 2002). Not only was the assumption by Cann et al. (1987)
about exclusive maternal transference of mitochondria without basis, the constancy
of mutation rates affecting mtDNA was also a myth (Rodriguez-Trelles et al. 2001,
2002), because
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molecular time estimates suffer from a methodological handicap, namely, that they are
asymmetrically bounded random variables, constrained by a nonelastic boundary at the
lower end, but not at the higher end of the distribution. This introduces a bias toward
an overestimation of time since divergence, which becomes greater as the length of the
molecular sequence and the rate of evolution decrease . . . Despite the booming amount
of sequence information, molecular timing of evolutionary events has continued to yield
conspicuously deeper dates than indicated by the stratigraphic data. Increasingly, the dis-
crepancies between molecular and paleontological estimates are ascribed to deficiencies of
the fossil record, while sequence-based time tables gain credit. Yet, we have identified a
fundamental flaw of molecular dating methods, which leads to dates that are systematically
biased towards substantial overestimation of evolutionary times (Rodriguez-Trelles et al.
2002).

Kidd et al. (1996) have shown that, outside Africa, the elements of which haplo-
types are composed largely remain linked in a limited set. Gibbons (1998) observed
that by using the new putative “genetic clock,” Eve would not be 200 ka old, but
only 6000 years. By then the issue had become farcical: the thesis by Cann et al.
had not only been based on botched computer modeling, its haplotype trees were
fantasies that could not be provided with time depth even if they were real. To ren-
der these issues even more complex, the transfer of genetic information is not, as
many seem to assume, limited to DNA. For instance, ribonucleic acids associated
with the brain’s thrombospondin (THBS4 and THBS2) can carry such information
(Christopherson et al. 2005; Cáceres et al. 2007), and epigenetic, behavioral, and
symbolic inheritance systems need to be considered as well (Jablonka and Lamb
2005), as we shall study in Chapter 5.

The genetic picture in Africa as well as elsewhere has been found to be far more
complicated than the Eve proponents ever envisaged. The much-promoted claims
that “Neanderthals” were genetically different from modern Europeans, based on
very fragmentary DNA sequences, were erroneous, Gutierrez et al. (2002) have
shown. Their analysis suggests that the pairwise genetic distance distributions of
the two human groups overlap more than claimed, if the high substitution rate vari-
ation observed in the mitochondrial D-loop region (Walberg and Clayton 1981;
Torroni et al. 1994; Zischler et al. 1995) and lack of an estimation of the para-
meters of the nucleotide substitution model are taken into account. Moreover, the
results presented from museum specimens, especially “Neanderthal” remains, are
probably irrelevant. Pruvost et al. (2007) have recently shown that DNA deteriorates
rapidly after excavation, up to fifty times as fast as in buried specimens. The various
reported “fragmentary DNA sequences” from “Neanderthal” remains stored for up
to 150 years need to be considered in that light. A large part, on average 85%, of the
genetic material preserved in fossils is lost as a result of treatment by archeologists
and storage in museums; therefore, the results disseminated from these specimens
and their interpretations may be questioned. More reliable are genetic studies of liv-
ing populations, which have shown that both Europeans and Africans have retained
significant alleles from multiple populations of Robusts (Hardy et al. 2005; Garrigan
et al. 2005; cf. Templeton 2005). In fact, the Neanderthal genome seems to include
an excess of “human”-derived single nucleotide polymorphisms (Green et al. 2006).
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Recent genetic analyses confirm not only that “Neanderthal” genes persist in recent
Europeans, Asians, and even Papuans (Green et al. 2010), but also that “it seems
Neandertals interbred with the ancestors of Europeans and Asians, but not with
the ancestors of Africans” (Gibbons 2010; cf. Krings et al. 1997). In the words of
Green et al. “[g]iven that the OOA alleles occur at a frequency of much less than
50% in non-Africans (average of 13%, and all less than 30%), the fact that the can-
didate regions match the Neandertals in 10 of 12 cases (P = 0.019) suggests that
they largely derive from Neandertals”. Thus, the African Eve model has become an
absurdity: it is precisely Africans who had the least contact with Europeans.

Relethford (2002) has detected drastic spatiotemporal changes in the genetic
profiles of three recent Chinese populations, negating the idea of regional genetic
homogeneity. He found that the Linzi population of 2500 years BP is genetically
more similar to present-day Europeans than to present-day eastern Asians. This
refutes the idea that regional comparisons of DNA can establish affinity or its
absence. Assumptions about a neutral mutation rate and a constant effective pop-
ulation size are completely unwarranted, and yet these variables determine the
outcomes of all the genetic calculations. For instance, if the same divergence rate
as one such model assumes (2–4% base substitutions per million years) is applied
to the human–chimpanzee genetic distance, it yields a divergence point of 2.1–2.7
million years, which can be considered unambiguously false. Nei (1987) suggests
a much slower rate, 0.71% per million years (now abandoned by him), accord-
ing to which the human–chimpanzee separation would have occurred 6.6 million
years ago, which is close to the estimate from nuclear DNA hybridization data of
6.3 million years. It also appears to be close to what the fossil record seems to
indicate. However, this would produce a divergence of “Moderns” at 850 ka BP,
over four times as long ago as the favored models, and eight times as long ago as
the earliest fossils of purported Moderns ever found (though both their dating and
modernity are controversial, as noted above). To explain away the perplexingly late
split of the “Moderns”, some of the short-range geneticists have even resorted to
suggesting mtDNA transfer between “proto-humans” (e.g., australopithecines) and
proto-chimpanzees (i.e., species presumably separated by millions of years of evo-
lution), while at the same time excluding such a possibility for recent robust and
gracile populations that are of the same species (Hasegawa et al. 1985).

Molecular archeology, the analysis and interpretation of paleogenetic, ancient
DNA (Pääbo 1989), remains an experimental method and those who overinter-
pret its results tend to overlook its limitations. Initial results were obtained from
a quagga (Higuchi et al. 1984), an Egyptian mummy (Pääbo 1985), a moa (Cooper
et al. 1992), and a cave bear (Noonan et al. 2005), before the genome of Homo
sapiens neanderthalensis was tackled (Green et al. 2006). But paleogenetics poses
challenges that differ significantly from in vivo studies, because DNA suffers both
mechanical and chemical degradation through time and there are high sequencing
error and template damage rates (Pääbo et al. 2004; Pruvost et al. 2005, 2007;
Orlando and Hänni 2008). It is certainly easier to template modern DNA than
ancient DNA. Results of the polymerase chain reaction (PCR) amplifications, per-
formed by clonage, need to be repeated and three negative controls have to be
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added to safely detect contamination. Then there is the potential, particularly in
moist conditions, of hydrolytic cleavage of phosphodiester bonds between phos-
phate and sugar (Jolivet and Henry 1994: 180). Similarly, sugars and amino groups
in proteins and nucleic acids, caused by condensation, can react and lead to errors
during PCR. Deamination of cytosine in xanthine, guanine, and uracil, or adenine
in hypoxanthene can occur, involving the incorporation of nucleotide in the process
of PCR amplification. The issues of base substitution (Lindhal and Nyberg 1972)
and fragmentation of DNA (Golenberg et al. 1996) have long been known, and
the point is demonstrated, for instance, by the erroneous results obtained from the
DNA of insects embedded in amber (Gutierrez and Marin 1998). Other problems
with interpreting or conducting analyses of paleogenetic materials are alterations
or distortions through the adsorption of DNA by a mineral matrix, its chemical
rearrangement, microbial or lysosomal enzymes degradation, and lesions by free
radicals and oxidation (Geigl 2002; Carlier et al. 2007, 2008). These scientific quali-
fications are generally unheeded in the archeological folklore established around the
“authoritative” DNA data, in much the same way as archeologists usually fail to
heed the reservations of scientists concerning datings of rock art (Bednarik 1996,
2002; Watchman 1999), or most other archeometric data furnished by scientists.
Such results are always grossly simplified, misinterpreted, and overinterpreted, and
then embedded in the mythology of mainstream archeology. In the case of paleo-
genetic data, they have been eagerly seized by one or another school of thought
to support its case or discredit that of the opponents. Yet archeologists make little
concerted effort to appreciate the reservations scientists have.

For instance, there are considerable complexities concerning the accumulation
of base substitutions, or mutations, that are not even relevant to natural selection.
The mechanisms governing DNA mutation rates, which are so central to the archeo-
logical claims involving genetics, are not at all well understood. Those mutations
that have no selection consequences, “neutral” mutations, are also reflected in DNA
mutation rates, which can be estimated by comparing neutrally evolving sequences
in species that share a common ancestor. Sequences that are high in pairs of the
bases C and G (CpGs) have been positively correlated with mutation rate. However,
the chemical modification of CpGs makes them prone to mutation themselves, and
with time they are eliminated from neutrally evolving sequences. Walser and Furano
(2010) have taken advantage of this property to investigate the role of CpGs on
the mutation rate of non-CpG DNA by comparing “old” and “young” sequences.
They found that CpGs are not only promoting mutations, but also influencing how
the non-CpG sequences around them are being mutated. In determining the neutral
non-CpG mutation rate as a function of CpG content they compared sequence diver-
gence of thousands of pairs of neutrally evolving chimpanzee and human orthologs
that differ primarily in CpG content. Both mutation rate and mutational processes
are contingent on the local CpG content.

Protagonists of the replacement or short-range hypothesis often cite possible
genetic bottlenecks to contrive explanations for inherent weaknesses of their model.
But in combining the model of a population bottleneck with that of an endemic
population we also need to remember that genetic bottlenecks tend to reduce fitness
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in the population (Bryant et al. 1986; Berger et al. 2008), rather than bring about
the population’s supremacy (cf. Hawks et al. 2000), as proposed for Eve’s progeny.
Another genetic model (Pennisi 1999) has modern humans evolving from two dis-
crete populations, one resulting in modern Africans, the other in non-Africans.
Templeton (2002) has contradicted the replacement hypothesis genetically. Using
ten different haplotype trees (MtDNA, Y-chromosomal DNA, two X-linked regions
and six autosomal regions), he suggested that following an initial exodus from
Africa at about 1.7 million years ago, there were at least two subsequent major
expansions out of Africa. One occurred at 840–420 ka ago, the second at 150–80 ka
ago. The genetic data also show ubiquity of genetic interchange or interbreeding
between human populations throughout the 1.7 million years, as had been pre-
dicted by the multiregional hypothesis since Weidenreich (1946). In response to
Templeton’s comprehensive refutation of the Eve model, Cann (2002) made no
attempt to argue against his proposals of long-term, multiregional evolution.

It is also of concern that the first colonization dates assumed by the geneticists
supporting the Eve model are mostly false (see e.g., Cann et al. 1987), and these
researchers admitted from the beginning of their involvement that their base-pair
substitution rates were based on the (almost certainly false) assumption of single
colonization events. It has long been known that there were probably multiple set-
tlement events in most colonizations, which in the case of Australia is indisputable
(Bednarik and Kuckenburg 1999). The dingo, introduced in the mid-Holocene,
could not have arrived unassisted. The lineage of the earliest known “anatomically
modern” remains in Australia, Lake Mungo 3, has been shown to have probably
diverged before the most recent common ancestor of contemporary human mito-
chondrial genomes (Adcock et al. 2001). In the absence of any reliability of the
proposed rates of nucleotide changes and the many variables to be accounted for
effectively, the contentions by the replacement advocates are essentially unsup-
ported, and nucleotide recombination renders their views fully redundant (Strauss
1999).

When the same “genetic clock” used in all this is applied to dogs and sug-
gests that the split between wolves and dogs occurred 135 ka ago, archeologists
reject it on the basis that there is no paleontological evidence for dogs prior to
about 15 ka BP (Napierala and Uerpmann 2010; but see Germonpré et al. 2009
for a claim of c. 31 ka). In other words, the weak theory that effectively provides
the only remaining basis for the replacement scenario is rejected when applied to
another species. The scenario of genetic isolation, long enough to render Eve’s
progeny unable to interbreed with any other humans, is another unsupportable short-
range notion. Interfertility yielding viably breeding offspring occurs between many
species (e.g., in wolf, coyote, and dog; in several species of deer; in mallards and
ducks) and can even yield viable subspecies.

Instead of unambiguously showing that “anatomically modern humans” (what-
ever that ethnocentric term is intended to mean) originate in one region, sub-Saharan
Africa, all the available genetic data suggest that gene flow occurred in Old
World hominins throughout much of recent human evolution (Templeton 1996,
2002), which is also strongly suggested by all available empirical evidence, both
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paleoanthropological and archeological. For instance, the evidence that Homo
sapiens neanderthalensis managed to live and subsist at the Arctic Circle, in tem-
peratures that would at times have been below –40◦C (Schulz 2002; Schulz et al.
2002; see also Pavlov et al. 2001), easily dispatches the notion that there were
great expanses of habitable land in Europe that remained unoccupied by humans.
The Finnish evidence, dating back 135 ka BP, suggests that these innovative peo-
ple coped with extreme climatic conditions by the advent of the Late Pleistocene,
and that the demographic modeling of Pleistocene archeologists (e.g., Gamble
1999) must be largely false. If human groups on the margins were forced into
regions of truly appalling living conditions we can safely assume the presence of
largely continuous populations in much of the Old World, and by 50 ka even in
Australia.

That implies that Homo sapiens sapiens must have evolved as a single extended
breeding unit across much or most of the region once occupied by robust sapi-
ens hominins, from southern Africa to eastern Asia and Australia. Genetic drift,
introgressive hybridization (Anderson 1949), and episodic genetic isolation dur-
ing climatically unfavorable events (e.g., the Campagnian Ignimbrite event, or the
Heinrich Event 4; Barberi et al. 1978; Fedele et al. 2002, 2003; Fedele and Giaccio
2007) rather than mass migration probably account for the mosaic of hominin forms
we can observe through time. Reticular introgression tends to increase at times of
ecological stress. Previously deleterious variants, be they mutation- or introgression-
derived, may become adaptive. Episodic sharp reductions in gene pool size are the
most effective factor in the acceleration of phylogenetic change in a population, par-
ticularly if they are combined with genetic drift or introgression across contiguous
populations subjected to demographic adjustments.

It is then unnecessary to resort to an explanation via mass migration and complete
replacement by an intrusive population. The many archaic or robust sapiens popu-
lations of the Old World existed in various climatic and ecological environments,
therefore would have had a much higher number of adaptive mutations, and would
have genetically overwhelmed a numerically smaller intrusive population bringing
with it a much smaller number of adaptive alleles. Moreover, since the technology
of any contemporary robust and gracile populations were always evenly matched
(as we shall see below), the notion that some African super-humans overwhelmed an
extremely well adapted and acclimatized resident population in Europe and every-
where else is demographically most unlikely. Such replacement could have been
through introduced diseases, it has been argued; but that contention, surely, cuts
both ways. Since we need to assume, as a credible null-hypothesis, that all habitable
parts of Europe were occupied by robust tribes 40 ka ago, we would have a scenario
of cold-adapted, physically much stronger Robusts being attacked at the periph-
ery by numerically inferior, naked people from the tropics with their thin skulls,
wielding the same kinds of Mode 3 weapons. One does not need to be a military
strategist to see who would have overwhelmed whom, both physically and genet-
ically. Moreover, in any massive invasion, much of the mitochondrial DNA of the
ensuing population turns out to be that of the vanquished, whose females the victors
absorb.
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Ultimately, demographic genetics, that is, allele drift based on generational mat-
ing site distance, easily accounts for archeologically observed population changes
(Harpending et al. 1998). A distance of merely 50 km per generation is most reason-
able for such highly mobile populations, and suffices to explain the travel of genes
over 10,000 km in as few as 200 generations. In reality, generational mating site
distances of some hundreds of kilometers seem to be perfectly reasonable. Yet the
enormous time scale available for the development of “Moderns” amounts to per-
haps 2000 generations. The notion of invading Africans is as likely to be valid as
the account of Noah’s Ark: the more one thinks about the logistics and demography,
the more absurd it tends to appear—except for the believers.

Tools and Cultures

We have seen that the Eve model derives to some extent from a series of false
dates of fossil hominin remains and that Graciles emerged not suddenly, but gradu-
ally over many millennia. Next we considered the claims of genetic support, and
we found none: invented coefficients of all crucial variables, false assumptions,
and computer bungles characterize this aspect. Already the replacement hypothe-
sis looks invalidated, yet we have not even reviewed some of the most debilitating
factors. In Chapter 1 we considered the epistemology of taxonomies of Pleistocene
archeology and it seemed that the cultures and their sequence are based on invented
stone tool categories, rather than on authentic cultural variables. So to trust them
invites circular reasoning, such as: these purported cultures must have some valid-
ity, even if they are only based on tool types, because similar combinations do occur
repeatedly and seem to have discrete geographical distributions. But the tool types
were derived from their occurrence in certain combinations, and they as well as the
cultures are invented constructs. The process of validation is always one of confir-
mation, because whenever it seems to fail, we confirm it by contrasting the failed
occurrences and naming them other tool types, other combinations of tool types,
other cultures. This is an unscientific procedure, in the sense that it implicitly rejects
testing by simply finding excuses for refuting evidence.

Despite these concerns about the taxonomies, and for the sake of the argument,
we will now pretend that these entities do have real existence in the period we are
concerned with, roughly from 45 to 25 ka ago. We will determine whether the empir-
ical pronouncements based on these taxonomies, as considered below, will fail when
tested against the predictions and claims of the replacement model.

The EUP industries of Eurasia first appear fairly simultaneously between 45 ka
and 40 ka BP, or even earlier, at widely dispersed locations from Spain to Siberia
(e.g., Makarovo 4/6, Kara Bom). Senftenberg, a clearly Upper Paleolithic (Mode 4)
blade industry in the middle of Europe (Gravette point, keeled Aurignacian scraper)
has even been dated to 48,300 ± 2000 (GRO-1217) or, if we are to consider
a still earlier date, >54,000 years BP (GRO-1771) (Felgenhauer 1959: 60). The
Aurignacian of El Castillo level 18, in Spain, seems to commence well before 40 ka



Tools and Cultures 41

ago (Cabrera Valdés and Bischoff 1989; carbon dates of 40,000 ± 2100, 38,500 ±
1800, 37,700 ± 1800 BP). At Abric Romani, the lowest AMS dates from the
Aurignacian average 37 ka BP, but the probably more relevant uranium-series dates
point to a sidereal age of 43 ka BP (Bischoff et al. 1994). At El Pendo, the Lower
Périgordian (i.e., Châtelperronian) industry, attributed to “Neanderthals” in France,
overlies two Early Aurignacian levels (González Echegaray et al. 1980), a strati-
graphic pattern also observed in France, for example, at Roc de Combe (Bordes and
Labrot 1967) and La Piage (Champagne and Espitalié 1981). The Châtelperronian
at Morín Cave has been dated to about 36,950 carbon-years BP, an antiquity similar
to that of the same tradition at French sites (generally 37–33 ka BP). The most recent
Middle Paleolithic (Mode 3) occupation known in Spain, however, is at Abric Agut.
According to both radiocarbon and U-series dating, it occurred only 13–8 ka BP,
i.e., straddling the Pleistocene–Holocene interface (Vaquero et al. 2002). Like many
other finds, it shows how illusory the separation of the Middle and Upper Paleolithic
cultures is (Bednarik 1995b).

The Iberian pattern of a mosaic and gradually decreasing component of Mode 3
technology in regional EUP lithic industries applies through much of Europe. In
southern Italy, variants such as the Uluzzian (Palma di Cesnola 1976, 1989), the
Uluzzo-Aurignacian, and the Proto-Aurignacian (43–33 ka BP) have been reported
(Kuhn and Bietti 2000; Kuhn and Stiner 2001). The Olschewian of the Alpine
region, another Aurignacoid tradition (42–35 ka BP), developed from the final
Mousterian (Abel 1931; Andrist et al. 1964; Bächler 1940; Bayer 1924, 1928,
1929a, b, 1930; Bednarik 1993, 2007; Bégouën and Breuil 1958; Brodar 1957;
Cramer 1941; Ehrenberg 1951, 1953a, b, 1954, 1956, 1957, 1958, 1959, 1962,
1970; Kurtén 1968: 127; Kyrle 1931; Malez 1956, 1959, 1965; Mottl 1950; Rabeder
et al. 2000; Rakovec 1967; Stehlin and Dubois 1916; Trimmel 1950; Tschumi
1949; Vértes 1951, 1955, 1959, 1965; Zotz 1939, 1944, 1951). Further east this
mosaic includes the Bachokirian of the Pontic region (>43 ka BP), the Bohunician
of east-central Europe (Svoboda 1990, 1993: 44–38 ka BP), and various tradi-
tions of the Russian Plains. The latter comprise major concentrations of sites in
the Prut-Dniester basin and on the middle Don. Some of these industries, such as
the Streletsian, Gorodtsovian, and Bryynzenian derived clearly from Mousteroid
technologies, whereas the Spitzinian or Telmanian are free of Mode 3 bifaces
(Anikovich 2005). In parts of Russia, such as regions of the Don River, the Crimea,
and northern Caucasus, Mode 3 technologies (Mousterian and Eastern Micoquian)
continue alongside intermediate and Mode 4 ones and the gradual development from
one into the other can be observed at many individual sites. The coexistence of seven
accepted tool traditions between 36 ka and 28 ka BP has been reported from the
region: the Mousterian, Micoquian, Spitzinian, Streletsian, Gorodtsovian, Eastern
Szeletian, and Aurignacian (Krems-Dufour variant). The rich mosaic of “EUP cul-
tures” began before 40 ka BP on the Russian Plain and ended only 24–23 ka BP. In
the Crimea, the Middle Paleolithic is thought to have ended only between 20 and
18 ka BP. Elsewhere in the region, the introduction of a first fully developed Upper
Paleolithic tradition (the Kostenkian) appears about 24 ka at the Kostenki-Borshevo
site complex.
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A succession of traditions connecting Middle Paleolithic biface technocom-
plexes, including the late Eastern Micoquian, with typical late Paleolithic ones,
continue through the Szeletian of eastern Europe (Allsworth-Jones 1986; 43–35 ka
BP), the Jankovician of Hungary; and the Altmühlian (c. 38 ka BP), Lincombian
(38 ka BP), and Jerzmanovician (38–6 ka BP) further north. Similarly, the gradual
development from the Middle Paleolithic at 48 ka BP (with “Neanderthal” foot-
prints of small children) to the Upper Paleolithic is clearly documented in Theopetra
Cave, Greece (Kyparissi-Apostolika 2000; Facorellis et al. 2001). These and other
cases of “intermediate” industries or gradual changes all demonstrate the conti-
nuity between Mode 3 and Mode 4 technocomplexes in many parts of Europe,
but most especially in the east and southeast, the logical entry point of the pre-
sumed African invaders. A degree of regionalization precedes this period even in
the late Mousterian (Kozłowski 1990; Stiner 1994; Kuhn 1995; Gamble 1999; Riel-
Salvatore and Clark 2001), marked by both miniaturization and increasing use of
blades, by improved hafting and the use of backed or blunted-back retouch, appar-
ently heralding subsequent developments. German Mode 3 sites have produced
backed microliths and evidence of the use of birch resin, and replication experi-
ments suggest that the technology involved in preparing this resin is exceedingly
complex. The artificial dichotomy between Middle and Upper Paleolithic materials
has thus only served to overemphasize gradual changes in technology (Fedele et al.
2003), at the expense of veracity.

The specious separation of Mode 3 and Mode 4 technologies has even less cur-
rency in Africa (e.g., the Howieson’s Poort tradition with its microliths, or the
Amudian), India (Bednarik 1994; Bednarik et al. 2005) or China (Gao and Norton
2002). In Australia the Mode 3 traditions continue until well into the Holocene, and
in Tasmania until the arrival of the British, just over two centuries ago. Indeed, at
Tasmania a society with a Mode 3 technology was ethnographically observed.

Instead of a sudden change of technology in Europe at any time during the period
from 45 to 25 ka ago, what we do observe is a complex mosaic of regional tradi-
tions which, in general, exhibit a gradual change of several variables, such as tool
size, knapping method, retouch, and reuse. This suggests in all cases in-situ evolu-
tion of cultures, rather than the effects of an intrusive tradition. It mirrors precisely
the patterns already documented above, in the development in human morphology.
Moreover, not one of the more than twenty perceived EUP stone tool traditions of
Europe derives from Africa or the Levant. On the contrary, Aurignacoid or simi-
lar traditions arrived in the Levant long after they first arose elsewhere in Eurasia,
so they were clearly not introduced through this presumed corridor. If these tech-
nologies had been imported from sub-Saharan Africa, one would expect a trail of
their traces through northern Africa. Yet right across the north of that continent,
the Middle Stone Age continued up to 20 ka ago, i.e., at least for 20,000 years
after the introduction of Mode 4 technologies across Eurasia. The advocates of the
Eve model have steadfastly ignored this glaring inconsistency. Nor have they ever
explained where the African or Levantine precedents of the Upper Paleolithic art
traditions are to be found, if these African invaders were their carriers as claimed.
There is no trace of such evidence, in fact there is almost no proven Pleistocene
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rock art currently known from Africa, the exception being very early petroglyphs
from the Kalahari (Beaumont and Bednarik 2010). Similarly, the only demonstrated
mobiliary art from Africa, found in Namibia, is merely 26 ka or so old (and is not of
the MSA, as often claimed, but of the middle LSA). The state of available informa-
tion from the Levant or Arabia indicates much the same along the route the Africans
are supposed to have taken to Europe.

This raises yet another matter consistently avoided by the proponents of replace-
ment. Wherever robust and more gracile forms of humans apparently coexisted
locally (as was often the case for tens of millennia), be it in the Levant, in Australia
or in any part of Europe, they are always thought to have shared quite similar if
not identical cultures, technologies, even ornaments. The simplistic notion that one
can trace ethnic differences through tool assemblages is, therefore, unlikely to be
helpful in understanding the cultural dynamics of this period; it is yet another fun-
damental fallacy of archeology. Not only does this observation render the idea of
technological or cognitive superiority of the Graciles without support, it reminds
us of the tendency of the Eve advocates to explain away any evidence contradict-
ing their version of events. For instance, when sophisticated items of decoration are
found together with robust human remains, “they must have been scavenged” from
their much more developed gracile betters, or they must “indicate a running ahead
of time”. When the genetic sophistries propping up the Eve notion contradict the
archeological view of the dog’s ancestry the finding is rejected. Accommodative
modes of thinking of this kind can of course explain away any evidence, but they
are complete anathema to scientific practice. The question then becomes whether
we are engaged in a search for truth, or whether the purpose of our efforts is to
confirm what we already believe to be the case. This is where science, as defined in
Chapter 1, truly has to part ways with orthodox archeology, and where the operation
of the latter as a belief system becomes apparent.

Until 1979, the Châtelperronian had been considered to be the work of
“Moderns,” and after its “Neanderthal” makers were recognized, it became essen-
tial to explain the presence of a suite of extraordinarily developed decorative objects
(Fig. 2.2). The notion of the Châtelperronian being a tool tradition of gracile peo-
ple can be traced back to Dorothy Garrod, the controversial archeologist who tried
to salt the Glozel site on 8 November 1927 in order to discredit its discoverer, the
nonarcheologist Émile Fradin. She believed that the “Upper Paleolithic cultures”
were the result of a series of invasions into Europe. Since 1979 it has been con-
ceded that the Châtelperronian refers to a technocomplex of robust people. This
chapter has shown that history will need to repeat itself, and this time there will be
no explaining away of the empirical evidence. Last time around Eve’s apostles were
able to attribute the incriminating proof to someone else: those smart Aurignacians,
who were so very much like ourselves, and so very utterly different from those
brutish Neanderthals (how did they ever manage to make Châtelperronian stone
tools?). This time checkmate is looming, because it now appears that those smart
Aurignacians were also “Neanderthals.” In fact a most ignominious defeat now
stares the replacement archeologists in the face. Not only the Aurignacian tools,
but also those of all other EUP industries are in all probability the work of Robusts:
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Fig. 2.2 Two ivory ring
fragments, two perforated
animal canines, and a fossil
shell with an artificial groove
for attachment.
Châtelperronian, Grotte du
Renne, Arcy-sur-Cure,
France. These objects were
used, and almost certainly
made, by “Neanderthals”

Neanderthals or their direct descendants. Worse still, modern Europeans themselves,
the crown of creation, God’s redeeming gift to this world, seem to descend from
these Neanderthals. The humiliation is not just about descending from these brutes,
but about having to concede that, for some decades, the Eve supporters have led the
study of hominin origins on a monumental wild-goose chase.

They will no doubt argue that every possible avenue needed to be explored, and
that research will inherently and unavoidably lead to some dead ends as well as
viable solutions. However, this particular impasse was not necessary. If we check
through the data and rationalizations of this chapter, it becomes clear that most of
this information was available before 1987, the time of the rise of the replacement
hypothesis to dogma. Of the five conditions listed at the beginning of this chapter
as providing the support needed by this hypothesis, four have now been decisively
shown not to have been satisfied, and a rational review would have yielded the same
conclusion more than 20 years ago. It is clear that the paleoanthropological record of
Europe has not produced evidence of a sharp separation between robust and gracile
specimens, but instead points to a complex mosaic suggesting some process of spe-
ciation. It is equally clear that no evidence has been presented that, at any time in
the final third of the Late Pleistocene, contemporary populations exhibited genetic
signatures that might indicate the presence of separate species. Nor was there a sud-
den appearance of pronounced gracility at any point in time. Europeans about 10 ka
ago were on average 10% more robust than today (large molars, more robust cra-
nia and skeletons). That trend of the average continues further back until we arrive
at typical “Neanderthals.” We have also found that the same gradual development
applies to the technologies. In fact the development of technology from about 30 to
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10 ka is clearly greater than that from 50 to 30 ka ago, and all of it is comparatively
gradual. Finally, there is no archeological evidence along the presumed route taken
by the mythical African invaders, of an intrusive technology or culture that could
have arisen in sub-Saharan Africa. Thus, four crucial tests applied to the Eve model
have led to its sound rebuttal, and the fifth should not even be required. The “big
bang of consciousness,” the “creative explosion” marking the arrival of the intru-
sive population and technology that we cannot find any evidence for on the genetic,
skeletal or technological record still remains to be considered. It is very central to
the subject of this book, so we will consider it more exhaustively. Suffice it to say,
this perspective will best illuminate the follies of the replacement ideas.

Before we move on to examine these more important factors in how and why
we became human, we need to consider one more epistemological aspect of the
replacement hypothesis: the question of timing. If the Robusts of Europe were over-
whelmed by an intrusive population of a different species, that invasion must have
begun at a specific point in time. That time would be marked by the first occurrence
of the superior technological manifestations that rendered the invasion successful,
and by the first evidence of the purported symbolic revolution driving the invasion.
But whatever time slot we choose for the event, it is squarely contradicted by most
of the empirical data. The “Upper Paleolithic” technology first appears by at least
45 ka ago, but there is no sign of even remotely gracile humans. If we take the advent
of Franco-Cantabrian rock art and mobiliary art as the first proof of Moderns, 33
and 40 ka respectively might be realistic estimates, but it is contradicted by techno-
logy, and by the presumed identity of the artists as Neanderthaloid. Alternatively,
we could set the date by the first anatomically modern skeletal remains, but there is
no agreement on their identification, and there is in any case a gradual introduction.
Timing it by the end of the fossils we choose to include with the “Neanderthals,” or
the stone tools we call Middle Paleolithic, would be another option, but the first end
28 ka ago, while the second marker could be set anywhere from 40 to 10 ka ago in
Europe, and even much later elsewhere. Not surprisingly, there is no consensus on
the timing of the invasion, or even on how it ought to be identified. But without pin-
pointing this event, by whatever evidence, how can the replacement model have any
credibility whatsoever? Unless we have evidence that the first Graciles were geneti-
cally so different from the Robusts of their time that they could not produce fertile
offspring with them, we have in fact a hypothesis that should never have gained any
currency.

Let us now see how this unfounded hypothesis that fails every simple test fares
when we examine the relevant evidence that relates to culture rather than some other
variable.
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Fürst, J. 1922. Nové nálezy v Mladečých jeskyních. Litovelské novinsky 26 August.
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Chapter 3
The Hard Evidence

The aim of science is not to open the door to infinite wisdom,
but to set a limit to infinite error
(Brecht 1980: sc. 9).

Investigating Iconicity

Any thoughtful person will, upon reflection, arrive at the opinion that humans
became human not through natural processes that modified their skeletal structures,
but by processes that enabled them to develop culture, cognition, and technology
on a scale significantly separating humans from all other primates in those areas.
Pleistocene archeologists, on the other hand, have instead developed models that
define stone tools or their assemblages as “culture.” Apart from the inherent inabil-
ity to test this taxonomy, tools do not define cultures, as we have noted. Therefore,
the “cultural sequence” archeology has given us of the Pleistocene should not be
expected to be a sequence of real cultures. Similarly, the history of the somatic
evolution of hominins is fascinating, but it does not adequately define the process
of humanization, to which changes in skeletal details are only peripheral. Yet the
efforts to learn about the cognitive, neurological, and cultural evolution of hominins
have so far not been of adequate depth, and the processes involved in it have not
been clarified.

Archeological narratives have thus become biased in favor of interpreting those
variables the discipline perceived itself best equipped to deal with. As a result of
this, and of archeological reluctance to adopt taphonomic logic (Bednarik 1994a),
the dominant narratives of the Paleolithic periods of human history—the periods
we are concerned with here—are more far-fetched and probably more invalid than
those of any other period of our existence as a genus. The dominant dogma devel-
oped for these periods over the past century perceives little or no cultural change or
evolution throughout the Lower Paleolithic. It defines culture of this time period
as static, and sees little change even in the subsequent Mode 3 technocomplex
(“Middle Paleolithic”; Foley and Lahr 1997). Then, with the advent of the Upper
Paleolithic, the dogma perceives the cataclysmic “bottleneck,” the “quantum jump’
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or “explosion” we have visited in Chapter 2. Accordingly, all the typically human
characteristics that distinguish us from other animals appeared suddenly and at
once—and, of course, first in western Europe: art, language, complex social sys-
tems, self-awareness, forward planning, and symboling. This seems to repeat the
state in paleoanthropology early in the twentieth century, when the Piltdown fake
was readily accepted as demonstrating that humans originate in England. In reality,
Europe is an insignificant appendage of Asia, on the margins of the main theatres of
human evolution, and for that reason alone the notion that characteristics of human
modernity evolved there first should be highly suspect. Whereas in paleoanthropo-
logy the Eurocentrism has been corrected since the middle of the twentieth century,
this correction is still to occur in cultural history.

The dominant model is rejected here on the basis of the hard evidence, according
to which the development of human cognition, like that of physical evolution and
encephalization, was a gradual process that occurred throughout the Pleistocene
period. This evidence consists of indications of complex premeditated human
behavior (such as the colonization of land only accessible by sea crossings) and
the cognition (e.g., language ability) and technology demanded by it; the use of
coloring materials and manuports; the use and making of beads and pendants; the
production of petroglyphs and portable engravings; and the introduction of the con-
cept of iconicity (of referrer and referent). Since the last-named is perhaps the one
most directly related to defining the origins of symboling we begin with this crucial
generic factor.

Iconicity is the property of a marking or shape that provides visual information
recognized by most contemporary humans as resembling the form of an object. A
marking or object (referrer) is considered iconic when most modern people tend
to see it as resembling a different object (referent). The susceptibility of mod-
ern humans to pareidolia, i.e., to perceiving visual similarities between non-iconic
entities (rocks, clouds, or whatever) and their referents varies very greatly among
individuals. However, iconic resemblance of a referent is not self-evident; its detec-
tion requires an appropriate perceptual mechanism. Visual ambiguity, from which
this facility probably developed (Bednarik 2003a), is a property widely experienced
by species throughout the animal kingdom, but it is thought that only hominins
developed a cultural use of this feature. Examples from the animal world include
eye-like markings on the wings of moths and numerous forms of camouflage, or
the reactions of countless animals to the likeness of a raptor or other carnivore.
The experience of perceiving, for an instant, a snake on a forest path when in
fact there is only an exposed tree root is an example of visual ambiguity (cf. Coss
1985: 256; Pinker 1997: 386; Watson 2009: 163), which seems to prompt an alert-
reaction deriving from an archaic, hard-wired neuronal template (Bednarik 1986).
Such visual misidentification (Bednarik 2003a) might in an organism capable of
“conscious” reflection lead to perceiving a connection between referent and referrer
(or the signified and the signifier). In this theory, the actual production of icono-
graphic forms becomes the cultural and intentional creation of features prompting
visual responses to a signifier; it induces visual ambiguity intentionally. The lines,
colors, and textures making up an image adequately resemble abstracted aspects
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of the object portrayed to “persuade” the visual system’s recall to “see the resem-
blance.” This definition of art may sound overly esoteric but it is perhaps crucial in
effectively understanding the nature and origins of iconographic or figurative art; it
is also crucial in understanding hominin cognition and symboling.

In iconic symbolism, the connection between referent and referrer is via iconicity.
This is a relatively simple form of symboling, in the sense that an organism capable
of cognitively perceiving visual ambiguity detects at least some meaning without
any cultural (i.e., learned) faculties coming into play. The cognition involved is
deeply rooted in mental processes found in numerous animal species, such as flight
reactions to the silhouette of a bird of prey, i.e., facilities encoded in DNA. Rats
retrieve suitably sized objects if they bear three dots resembling eyes and a nose and
hide it, as if it were an infant rat; they seem to react automatically to the “face” pat-
tern. The relevant cognitive processes are even related to the effect of camouflage,
which is just as widespread in natural systems. Some animal species of sophisti-
cated cognitive faculties master iconic recognition, in the sense that they recognize
a likeness in a photograph or film (Cabe 1980: 324–325). This includes chimps,
bonobos, and orangutans. The incredible mastery of this ability, as well as some
other startling insights, are evident from the observation of one chimp that, upon
finding in a magazine a photograph of a nude female human, began to masturbate.
Indeed, if we are to learn about the way our own cognition operates, we would do
well to pay particular attention to primate behavioral studies.

It is, therefore, essential to perceive symbolism based on iconicity as cognitively
much more rudimentary than a symbolism requiring the link between referent and
referrer to be negotiated culturally. The use of iconic symbols is not as effective
in promoting cognitive flexibility as, for instance, linguistic symbols (Jacques and
Zelazo 2005: 149), a point we will return to in Chapter 6. For instance, a bead is a
noniconic object that has exceedingly complex symbolic roles; it stores a wealth of
cognitive information outside the human brain (Gregory (1970: 148; Goody 1977;
Donald 1991: 124–161), yet its meaning is only accessible to an organism pos-
sessing the “software” of the cultural conventions concerned: it takes a meaning
to catch a meaning. The same, obviously, applies to any anthropic marking that is
imbued with meaning not detectable iconographically, such as a geometric motif or
other noniconic graphic symbol. The acoustic or phonetic equivalent of iconicity is
onomatopoeia, which refers to the formation of words by imitating a sound associ-
ated with the referent. Typical onomatopoeic words are “cuckoo” or “buzz.” With
them the meaning is either obvious, or detecting it requires only minimal cultural
(learned) cues.

In much the same way there are forms of modified iconicity: natural forms whose
iconic qualities have been emphasized by anthropic modification. This observation
leads to a fundamental differentiation between three forms of symbolism in paleoart:
iconic, modified iconic, and noniconic (Bednarik 2003a; Sreenathan et al. 2008).
The most direct is by iconicity of purely natural, i.e., unmodified forms. It occurs
when an object of the natural world offers sufficient visual clues to prompt the men-
tal bridge to be made between referent and referrer. In the earliest paleoart, typical
representatives of this phenomenon are manuports such as the Makapansgat cobble
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(Bednarik 1998) or the Erfoud Site fossil cast (Bednarik 2002a), which are of such
effective iconic properties that they were noticed by hominins up to three million
years ago. Such objects attracted sufficient curiosity to be collected and taken back
to occupation sites, without being modified.

The ability of detecting such levels of iconicity is certainly not very much beyond
the capability of chimps or bonobos, or possibly even within it, so it is reason-
able to expect it in australopithecines and earliest hominins, such as Kenyanthropus
platyops (3.5 Ma BP). The jasperite cobble from the dolomite cave Makapansgat
(Fig. 3.1), near Potgietersrus, northern South Africa, was excavated by W. I. Eitzman
in 1925 from the level 3 pink stony bone breccia (2.5–3 Ma old; McFadden et al.
1979), which also contained numerous australopithecine remains as well as a few
stone tools (Eitzman 1958). Dart (1974) and Oakley (1981) considered it to be
a manuport carried into the cave because of its striking visual properties: its red
color and the distinctive markings. The stone’s first detailed examination (Bednarik
1998) refuted the opinion that the markings may have been emphasized or even
entirely made by australopithecines (Bahn 1997). The markings are natural fea-
tures and a complete microscopic scan revealed no trace of intentional modification.
Nevertheless, the cobble derives from an alluvial deposit and was certainly car-
ried over a considerable (but unknown) distance before being deposited in the cave.
Initially formed by energetic fluvial transport from heterogeneous jasperite, the cob-
ble became embedded in a silicified conglomerate comprising mostly well-sorted
quartz sand and silt-grade sediment. Upon weathering out of that facies it ended
up again in a river and was marked by suspended particles (for a reconstruction

Fig. 3.1 Jasperite cobble
from Makapansgat, South
Africa, deposited in an
australopithecine-bearing
cave sediment almost three
million years ago; scale in cm
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of the specimen’s history, see Bednarik 1998). The presence of stone tools in
the cave’s breccia raises the possibility that it was carried into the cave not by
australopithecines, but by some of the earliest hominins.

Similarly, microscopic examination of the Erfoud Site A-84-2 cuttlefish fossil
cast yielded no evidence of anthropic modification (Bednarik 2002a). Found in a
dense cluster of Late Acheulian lithics within an arrangement of rocks thought to
represent a dwelling, the Devonian or Carboniferous fossil (Orthoceras sp.) resem-
bles a perfectly naturalistic and life-size, nonerect human penis. The site is located
in the vicinity of the townships Erfoud and Rissani, eastern Morocco, and the type
of fossil, although common in other parts of the country, does not occur naturally in
the region. This 67.4-mm-long manuport of a light brown and semitranslucent chal-
cedonic silica has been carried for a very considerable distance, almost certainly
because of its appearance. It bears the same mineral accretion as the stone tools
found with it (Fig. 3.2).

Another early example of possible direct iconographic symbolism is via fossil
casts, of both floral (e.g., ferns) and faunal specimens (Feliks 1998). Fossils, such
as shells, are a prime example of a class of natural forms offering many, if not most,
of the visual characteristics of the referent (the live organism, in this case). It seems
possible that hominins benefited cognitively from making the connection between
referrer and referent in such obvious cases, which might explain why they seem
to have “curated” such objects (e.g., Oakley 1981). This could have prompted the
establishment of neural pathways permitting the understanding that one thing can
stand for another, as well as the appreciation that the objects of the object world
can be grouped into classes on the basis of taxonomic criteria (Bednarik 1990a).
These two abilities were among the most important cognitive milestones in human
evolution; therefore, they need to be investigated here in some detail. The evidence
suggests that both appeared in the Early Pleistocene. It is hardly a coincidence that
their advent was followed by the quantum jump in technological capacities apparent
in the late part of the Early Pleistocene—a development which orthodox Pleistocene
archeology has yet to discover.

Fig. 3.2 The Erfoud
manuport, from a Late
Acheulian dwelling in the
Moroccan Sahara; scale
in mm
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Paleoart of the Lower Paleolithic

The discipline’s preoccupation with the “short range” proposition of a cognitive
“explosion” around 40 ka ago has thrown a long shadow over the preceding part
of the human journey. It has effectively prevented the acceptance of any form of
advanced behavior or accomplishment by previous hominins, such as their incred-
ible colonizations across the sea, or their use of complex symbolisms. Evidence of
some of these feats extends back in the order of 800 ka to one million years ago;
others appear first manifested during the course of the Middle Pleistocene period
(780–127 ka ago).

Toward the end of the Early Pleistocene, hominins apparently began to dis-
criminate between “exotic” articles (such as crystal prisms, fossil casts, unusually
shaped, or colored stones) and “ordinary” ones (Bednarik 1990a; Dissanayake
1988). For instance, the collection of crystal prisms, often much too small to have
served as a source for stone tool material, has been noted in several Mode 1 and
Mode 2 assemblages: Zhoukoudian, China (with Homo erectus remains; Pei 1931:
120); Singi Talav, India (Lower Acheulian; d’Errico et al. 1989); Gesher Benot
Ya’aqov, Israel (Goren-Inbar et al. 1991); Gudenushöhle, Austria (Bednarik 1988);
and Wonderwerk Cave, South Africa, up to 800 ka ago (Bednarik 1993a). It was
also in the earliest part of the Middle Pleistocene that hominins left the very first
evidence of one of the most important indicators of symboling, the use of pigment
(Bednarik 1990b, 1992, 1994b, 2003b). This may roughly coincide with the expan-
sion of humans into Europe (agreement on the timing of this event is still elusive,
however, and several pre-1 Ma dates have been proposed, including the earliest, of
1.57 Ma at Lézignan-la-Cèbe, southern France; Crochet et al. 2009), possibly via
the Strait of Gibraltar (Bednarik 1999a); and certainly does so with the introduction
of seafaring in Wallacea, Indonesia (Bednarik 1999b, 2001a, 2003c).

Pigment

Evidence of the very early use of iron oxides and hydroxides, presumably as color-
ing matter, has long been demonstrated from many sites in the Old World. Finds of
hematite and similar minerals that bear striation use marks are known from several
occupation sites of very early periods, in various parts of Africa, Europe, and India
(Bednarik 1992, 1994b).

Some of the earliest relevant evidence is provided by Wonderwerk Cave in South
Africa, where human occupation evidence begins before 1.8 Ma ago and numer-
ous ochre fragments occur at many of its levels (Imbrie et al. 1984; Beaumont
1990, 1999; Binneman and Beaumont 1992; Bednarik 1994b). Older still are the
two lumps of “ochre” Leakey (1958) has reported from the Developed Oldowan of
Olduvai BK 2, Tanzania, but they were subsequently identified as red volcanic tuff
(Oakley 1981: 207) and are questionable evidence. A hematite piece from Kabwe
Cave near Broken Hill, Zambia, is probably in the order of 300 ka old, and there is
a spheroid stone of 60 mm with red staining from the same site to be considered as
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well (Clark et al. 1947). Clark (1974) also reports evidence of pigment use from the
Acheulian site at Kalambo Falls, Zambia, which is probably around 200 ka old. The
same age applies to the red and yellow ochre lumps found with a grinding slab of
the Lower Sangoan, from Sai Island, Sudan (Van Peer et al. 2003). Somewhat older
than that is a ground piece of hematite from Nooitgedacht, South Africa (Beaumont
and Morris 1990). The red pigment traces on the Tan-Tan figurine from Morocco
also need to be considered in this context, even though they are only microscopic,
but at around 400 ka they do represent the earliest evidence of applied pigment that
we currently have (Bednarik 2001b, 2003a).

Whereas the more recent Middle Stone Age has long yielded major quantities
of iron pigments in southern Africa, including quite extensive mining evidence
(Stapleton and Hewitt 1928; Beaumont and Boshier 1972; Beaumont 1973; Miller
et al. 1999; Grün and Beaumont 2001; Henshilwood et al. 2001, 2002), these earlier
African finds remained relatively isolated. However, recently the quantity of such
material available from the Lower Stone Age of sub-Saharan Africa has increased
significantly, and with it the evidence of its use in the form of striation facets. This
includes more than seventy red ochre pieces, over 5 kg in total weight, from site
GnJh-15 in the Kapthurin Formation, Kenya, >285,000 years old (McBrearty 2001:
92). More than 306 pieces of specularite, hematite, limonite, ochrous sandstone, and
manganese dioxide have been excavated at Twin Rivers, Zambia, dated to between
270 and 170 ka BP; 3% of this material shows signs of modification by grinding or
rubbing (Barham 2002).

This confirms the actual use of ferruginous pigment during the Lower Paleolithic
period, first demonstrated by Marshack (1981) in Europe and by me in Asia.
Marshack has reported a 33-mm hematite piece from the Acheulian of Beçov, Czech
Republic, striated on two faces. The floor near this find was covered by pigment
powder, suggesting an activity of manufacturing coloring powder at this site. Among
a series of almost twenty hematite pebbles found in the Lower Acheulian layer of
Hunsgi, India, one 20-mm specimen bears a distinct facet with subparallel striations
indicative of its use as a crayon to color a rock surface (Bednarik 1990b). We cannot
know what these color markings may have looked like, but the evidence that they
must have been made raises the possibility that there was some form of pigmented
rock art. A few European Acheulian sites had earlier yielded tentative evidence of
ochre use, including Terra Amata, France, where several apparently facetted frag-
ments were noticed among 75 pieces of red, brown, and yellow, fire-treated limonite
deposited about 380 ka ago (de Lumley 1966). A reportedly shaped slab of ochre
was also found in the Acheulian of Ambrona, Spain (Howell 1966: 129), and a
“rubbed” hematite fragment from Achenheim, France, seems to be about 250 ka old
(Thévenin 1976).

These finds imply that pigments have been in use for much if not all of the Middle
Pleistocene of southern Africa, and elsewhere in the Old World for at least much of
the second half of that period. Ochre and similar minerals can be used for body
painting, for the painting of objects (as indicated in the Tan-Tan proto-figurine) or
to draw on surfaces, notably on rock. All of these activities demand complex cultural
practices and probably the use of symbolism.
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Petroglyphs

Painted designs are extremely unlikely to survive from these early times, in fact at
unprotected sites they could not survive from the entire Pleistocene. Petroglyphs,
however, have significantly better prospects, especially if they occur on the most
weathering-resistant rock types, and preferably in sheltered locations. Petroglyphs
relating to “Middle Paleolithic” traditions are very common; they are more numer-
ous than “Upper Paleolithic” rock art motifs (Bednarik 1995a: 628). Nevertheless,
the number of petroglyphs credibly attributed to the Lower Paleolithic period
remains relatively small, but it must be remembered that nearly all examples refer
to discoveries of recent years.

The first rock art ascribed to the Lower Paleolithic are the eleven petroglyphs in
Auditorium Cave, Bhimbetka complex, Madhya Pradesh, India (Bednarik 1993b,
1994c). Nine cupules (hemispherical cup-marks, the most common form of pet-
roglyph in the world; Bednarik 2008) occur on a large vertical boulder face
above ground level (Fig. 3.3), while a tenth cupule and a meandering groove
clearly associated with it were found in an excavation, covered by the uppermost
part of substantial Late Acheulian occupation deposits (Fig. 3.4). The latter were
overlain by a horizon of calcite-cemented “Middle Paleolithic” sediment that virtu-
ally excludes the possibility of postdepositional disturbance. Below the Acheulian
deposits, and separated from them by a sterile layer, an Olduwan-like industry of
chopping tools forms the basal feature. The cave is in heavily metamorphosed
quartzite, a rock of such hardness that it was extensively quarried by hominins at
several Bhimbetka sites.

Another Indian quartzite cave, Daraki-Chattan, was found to contain two vertical
panels densely covered by 498 cupules (Kumar 1996). Because apparently Middle
Paleolithic and Acheulian lithics occur on the surface of the cave’s floor deposit,

Fig. 3.3 Chief’s Rock, the central feature of Auditorium Cave, Bhimbetka site complex, central
India. Some of the nine Paleolithic cupules on the vertical panel are visible
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Fig. 3.4 Auditorium Cave at
Bhimbhetka, India, excavated
Lower Paleolithic cupule and
meandering groove
petroglyphs

Giriraj Kumar suggested that these cupules might be of great age as well (Fig. 3.5).
In response to these and some other discoveries, the Early Indian Petroglyphs (EIP)
Project was established, with the intention of testing these claims by an interna-
tional panel of specialists (Bednarik 2000; Kumar et al. 2003). As part of the
EIP Project, major excavations were commenced at Bhimbetka and Daraki-Chattan
in 2002. At the latter site this led to the excavation of numerous exfoliated wall

Fig. 3.5 Lower Paleolithic cupules on the wall of Daraki-Chattan cave, central India
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fragments found within the Pleistocene occupation deposit. These rock slabs bear
a total of twenty-eight further cupules, identical to those on the walls above. They
appeared throughout the sediment strata, almost down to bedrock, extending well
into a deposit of chopping tools (Fig. 3.6). That layer also contained numerous ham-
merstones that had been used to create the cupules most laboriously. Replication
experiments determined that in excess of 30,000 blows with the hand-held tools are
required to create one such cupule on the rock in question; hence the effort invested
in creating this rock art site, during a pre-Acheulian period, bears an incredible
witness to the importance of such symboling activity to the people concerned.

While some Indian sites thus present the currently oldest known rock art in
the world, there are also a few southern African finds that need to be mentioned
here. First, there is the phonolite cobble Leakey (1971: 269, Pl. 17) reported from
Floor FLK North 1 in Bed 1, Olduvai Gorge. The 10.5-cm specimen is artificially
grooved and pecked, bearing what appears to be one cupule on each side. However,
cupule-like features on portable rock have been produced by chimps and other pri-
mates, resulting from such activities as cracking nuts (McGrew 1992: 205, 1993),
and Joulian (1995: figure 5) presents a percuteur made by chimps that resembles

Fig. 3.6 Stratigraphy of Daraki-Chattan cave, showing the distribution of exfoliated rock slabs
with cupules in the Mode 2 and Mode 1 sediments, and the hammerstones used in cupule
production in the Mode 1 occupation deposits



Paleoart of the Lower Paleolithic 67

Leakey’s specimen. Bearded capuchin monkeys (Cebus libidinosus) at Boa Vista,
Brazil, have produced hollows and groups of mortar-like, quite deep percussion pits
on horizontal rock surfaces through their skilled use of rock mauls in cracking palm
nuts. These panels can closely resemble groups of mortars or large cupules.

A second relevant find in South Africa is a grindstone of the Fauresmith industry
bearing a partly pecked grid pattern. It was reported by Laidler (1933) from Blind
River Mouth in East London. The Fauresmith, characterized by small well-made
handaxes, is a Late Acheulian industry in the interior of southern Africa.

In 2001, Peter Beaumont discovered a series of very early cupule sites in the
Korannaberg region of the southern Kalahari (Fig. 3.7). Like very early Indian
cupules, these are also found on particularly hard quartzites. Nearby found artifacts
are of the Middle Stone Age, Fauresmith, and Acheulian. An examination of the
sites in 2009 suggested that most of the cupules as well as a good number of circle
petroglyphs are of the Middle Stone Age, but at two of the localities, Nchwaneng
and Potholes Hoek, these may be preceded by a small number of Fauresmith cupules
(Beaumont and Bednarik 2010).

Finally, a Nubian sandstone slab has been excavated, c. 60 cm long, bearing a
distinct grinding hollow or large cupule of about 10 cm, around which seven very
small cupules (c. 1 cm diameter) are arranged. Found with red and yellow ochre
lumps, this object is from Sai Island, Sudan, and belongs to the Lower Sangoan,
being about 200 ka old (Van Peer et al. 2003) (Fig. 3.8).

Proto-figurines

No doubt these finds will encourage interest in locating more petroglyphs of the
Lower Paleolithic, but for the time being they are the only examples reported.

Fig. 3.7 Cupules of the Fauresmith or Middle Stone Age tradition, on the 300-million-year-old
glacial pavement of Potholes Hoek, Korannaberge, South Africa
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Fig. 3.8 Cupules from Sai Island, Sudan, Lower Sangoan, about 200 ka old (redrawn after Van
Peer et al. 2003)

Similarly, the possibility of locating proto-figurines from that period has also only
been considered in recent years, and currently only two specimens appear to deserve
that designation. This requires evidence that they are not just iconic, in the sense
that they resemble another object they are seen to represent; there must also be a
clear indication that the object was modified by human hand so as to emphasize that
natural or inherent iconicity.

A basaltic tuff pebble containing scoria clasts was excavated from a large occupa-
tion deposit of the Late Acheulian at Berekhat Ram, Israel, and is older than 230 ka
(Goren-Inbar 1985). Its natural form, suggestive of the head, torso, and arms of a
female human (Fig. 3.9), has been emphasized by man-made grooves implying that
the iconic properties of the object were appreciated (Goren-Inbar 1986; Goren-Inbar
and Peltz 1995). Most commenting authors rejected the find in the subsequent years
without examining it (e.g., Chase and Dibble 1987; Davidson 1990; Pelcin 1994;
Nowell 1995; Noble and Davidson 1996: 75; Davidson and Noble 1998). Marshack
(1996, 1997) conducted a microscopic study of the object’s markings, concluding
that the grooves and abrasions were made with stone tools. His main findings were
then corroborated by d’Errico and Nowell (2000). They accepted the object’s arti-
fact status, but they still queried the significance of its iconicity—even though they
called it a “figurine.” Another issue of continuing concern was the unique status of
the Berekhat Ram object.

Both these issues were resolved shortly later with the report of a second stone
figurine from the near-Mediterranean region. The object from Tan-Tan, Morocco,
is of quartzite and comes from a Middle Acheulian occupation layer thought to be
about 400 ka old on the basis of the accompanying lithic typology (Bednarik 2001b,
2003a). Its anthropomorphous form is much more pronounced than that of the Israeli
specimen, with both arms and legs well represented, and it is emphasized by eight
symmetrically arranged grooves (Fig. 3.10). Five of these lines were found to have
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Fig. 3.9 Late Acheulian
proto-figurine, Berekhat Ram,
Israel, probably in the order
of 300,000 years old

Fig. 3.10 Middle Acheulian
proto-figurine, Tan-Tan,
southern Morocco, most
probably about 400,000 years
old; scale in mm
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been modified and microscopic traces of a red pigment seem to indicate that the
figurine had once been coated by red paint.

Portable Engravings

The world’s archeological community is largely unable to accept any evidence of
early symboling, and it, therefore, remains divided over the status of the several
engraved objects reported from the Lower Paleolithic. The largest site assemblage
is from Bilzingsleben, a major occupation site (more than 1000 m2 excavated) of the
Holstein Interglacial in Germany, about 300 ka old (Mania 1991). This biface-free
industry of well over 100,000 stone tools has been found together with numer-
ous very robust human remains. The lakeside living site has yielded six apparently
engraved bone and ivory fragments, mostly of the forest elephant, and one marked
quartzite slab (Mania and Mania 1988; Bednarik 1988, 1993c, 1995a). It is widely
accepted that the grooves found on these specimens were made with the points of
stone tools, but some commentators have considered them to be incidental results
of utilitarian activities. However, the D-shaped marking on the stone slab shows
repeated application of a tool to master its difficult curved part. While most of the
other engravings are merely groups of linear grooves, those on the first four bone
objects reported have been demonstrated by lasermicroscopic analysis to have been
made intentionally (Steguweit 1999). Five of the bundled subparallel grooves on
bone object No. 3 (Fig. 3.11) were all made with the same stone tool (Bednarik
1988), and one of the three engraved Micoquian bone fragments from gravel pit

Fig. 3.11 Bilzingsleben engraved object No. 3, a forest elephant bone fragment with a set of
convergent lines, Germany, of the Holstein Complex; scale in cm
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Fig. 3.12 Top: Bilzingsleben engraved object No. 1, fragment of a forest elephant tibia with two
sets of engravings, Germany, c. 300,000 years old. Bottom: Oldisleben engraved object No. 1,
Germany, in the order of 100,000–130,000 years old

Oldisleben 1, Thuringia (Germany) (Bednarik 2006a), displays markings almost
identical to those on the No. 1 object from Bilzingsleben (Fig. 3.12).

The status of a similarly marked elephant bone from another central European
hominin site, Stránská skála in the Czech Republic (Valoch 1987), remains to be
clarified, although it does resemble the marking strategies of other very early finds.
The lines on a fragment of an ox rib, Acheulian, Pech de l’Azé, France (Bordes
1969; Marshack 1977), are judged here to be natural phenomena. The status of two
marked bone fragments, one a bovid bone 8 cm long with about ten grooves, the
other a cervid bone fragment bearing twenty-seven notches along an edge, from
Kozarnika Cave, in northwestern Bulgaria, still needs to be established. Found in
early 2004, together with many proto-Levallois stone implements and small bifa-
cial forms, this has been attributed to the Early Pleistocene by paleomagnetism and
claimed to be 1.1–1.4 million years old. Similarly, the nature of the various mark-
ings near the tip of a Stegodon tusk, deposited together with a second tusk from a
different animal (Gao et al. 2004) in Xinglongdong Cave, China, need to be veri-
fied. Some do appear to be intentional, and they are from an occupation layer with
a human tooth, between 120 and 150 ka old.

By contrast, the anthropic authenticity of an engraved bone fragment from the
Acheulian of Sainte Anne I, France, which bears ten short cuts along an edge, seems
assured (Raynal and Séguy 1986; Crémades 1996). This probable horse bone from
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near Polignac in the Haute-Loire region is remarkably similar to the German frag-
ment of a mammoth tusk from Whylen near Lörrach. The latter bears a series of
about twenty short, obliquely cut notches, arranged linearly and so evenly spaced
that they seem to be notational (Moog 1939). The age of the ivory fragment is not
known but as it was excavated in a Rissian loess it is probably of similar antiquity
as the French specimen, belonging to the late Lower Paleolithic. The German spec-
imen was lost at the end of World War II and has probably been “souveniered.”
A bone fragment bearing incised lines comes from Stratum 5BS at Border Cave,
with ESR ages of about 170 ka, but with micromammal data indicating a prior, OIS
7 ascription (Grün and Beaumont 2001), at 240–190 ka ago (Martinson et al. 1987).
Finally, Wonderwerk Cave in South Africa has yielded a fragment of silicified “iron-
stone” bearing a set of slightly curved, subparallel lines incised with a stone tool. It
is from a late Fauresmith context, dated to between 280 and 276 ka (Imbrie et al.
1984; Bednarik and Beaumont 2010), and thus of an antiquity matching that of the
Bilzingsleben finds in order of magnitude (Fig. 3.13). In two of the incised grooves,
which on this very hard material would have been produced with difficulty, the tool
was raised briefly before continuing its course, emphasizing the intentionality of the
markings (Bednarik and Beaumont 2010).

With about a dozen credible specimens at our disposal, the case for Lower
Paleolithic engravings on portable objects remains tenuous. However, the consisten-
cies among these finds, particularly in the marking strategies employed (Bednarik
1995a; Hodgson 2000), as well as their continuation in the far more numerous
specimens from the subsequent Mode 3 industries (Bednarik 2003b), demand their
serious consideration. There are some distinctive patterns: the markings, clearly
made with stone tools, appear to be responses to the shape of the available
facet area in most instances. Only two of the marking sets seem to be randomly
arranged. Nearly all of them show apparently deliberate spacing of individual marks
(cf. Bednarik 2006a), and other indications of purposefulness are present. Bearing

Fig. 3.13 Engravings of the
Fauresmith tool tradition,
Wonderwerk Cave, South
Africa, between 276,000 and
280,000 years old; scale
in mm
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in mind that the use of coloring material is safely demonstrated from the late Lower
Paleolithic, and that in some cases crayons were used to mark rock surfaces by
stroking, it should be a reasonable expectation that such marking of surfaces was
also attempted by abrasive or cutting action. Such action was widely used in the
utilitarian technology of the period, as we know from its wooden artifacts.

Beads and Pendants

It is well known that Jacques Boucher de Crèvecœur de Perthes (1788–1868) was
one of the first to demonstrate the existence of the Paleolithic. (John Frere, a direct
ancestor of Mary Leakey, is credited with having been the first to propose this in
1797 [Leakey 1984: 15].) But it was soon forgotten that with the “handaxes” and ani-
mal remains he and Marcel-Jérôme Rigollot excavated at Abbeville and St Acheul,
they also found a large number of fossilized sponge fragments with central perfo-
rations (named as Coscinopora globularis), which may or may not be manuports
(Boucher de Perthes 1847). Rigollot (1854) considered them to have been used as
beads (Prestwich 1859: 52), while Prestwich himself, who also found some speci-
mens, remained undecided but did note that some of the holes appeared to have
been enlarged artificially. Because the pieces found no further attention, they had
been forgotten by the time Smith (1894: 272–276) excavated about 200 identical
items from an Acheulian site at Bedford, England. These were of precisely the
same species and also showed artificial enlargement of the natural orifice. Smith
was certain that these specimens were used as beads, which in view of the iden-
tical French finds, from St Acheul, Amiens, Soissons, Le Pecqu and Paris and of
roughly the same period, is indeed likely (see also Thieullen 1901: figure 4). Keeley
(1980: 164) examined some of the English sample and confirmed that there is no
doubt that their perforations were modified. Goren-Inbar et al. (1991) recovered
similar disc-like and perforated fossil casts from an Acheulian site, Gesher Ya’aqov
in Israel, although these are crinoid segments (Millericrinus sp.) and no evidence of
modification was noted. A thorough microscopic examination of 325 of the French
and English globular specimens conducted in 2003 found that many of these were
indeed significantly modified. Moreover, many of them also bore distinctive wear
facets around their openings, indicating that they were worn over a long period of
time while threaded on a string. Therefore, their status as beads should be regarded
as reliably demonstrated (Fig. 3.14). However, they had been incorrectly identified
since the 1840s; these objects are without exception of the species Porosphaera
globularis Phillips 1829, a Cretaceous sponge (Bednarik 2005).

What renders this finding even more plausible is the discovery of clearly made
disc beads from a Late Acheulian site in Libya, El Greifa (Ziegert 1995; Bednarik
1997). According to Th/U dating and other evidence, these ostrich eggshell beads
are about 200 ka old, and replication experiments have shown that their manu-
facture involved a complex procedure (Fig. 3.15). Originally, only three damaged
specimens were found, but about forty more have become available since (Ziegert
2007). Furthermore, there can be no doubt about the authenticity of two pendants
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Fig. 3.14 Six Acheulian beads made from Porosphaera globularis fossils. Note the very heavy
wear that resulted in a distinct wedge shape of (b), the thin centric wear facets on (a) and (c), and
the light-colored, distinctly asymmetric major wear facet on (d). Specimen (e) is fractured, and
(f) shows very little use wear

Fig. 3.15 Top: three Acheulian ostrich eggshell beads from El Greifa, Libya, c. 200,000 years
old (photograph by Helmut Ziegert, reproduced with permission). Bottom: experimental replicates
produced by the author; scale in mm
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Fig. 3.16 Pendant from the Repolusthöhle in Austria, wolf incisor, perforated near its root;
probably late Lower Paleolithic

from the Repolust Cave in Styria, Austria (Bednarik 1992, 1997), Rigaud et al.
(2009) notwithstanding. Their perforations are clearly anthropic, but since their dis-
covery (Mottl 1951) they have attracted almost no attention. A drilled wolf incisor
(Fig. 3.16) and flaked bone point were recovered together with a large lithic assem-
blage variously described as Levalloisian, Tayacian and Clactonian, probably a late
Lower Paleolithic industry. It was found well below an Aurignacian or, more likely,
Olschewian level, separated from it by substantial clastic deposits of stadial periods.
No reliable dating is available from the site, but according to the regionally well-
known paleontology, especially the phylogeny of the bears, the Mode 1 occupation
seems to be in the order of 300 ka old.

Two Incommensurable Models

The incommensurability of the short-range (replacement, discontinuist or African
Eve; henceforth SR) model and the long-range (gradualist; henceforth LR) model
(d’Errico and Nowell 2000), separating two mutually exclusive explanations of
hominin evolution, is well illustrated by these last-mentioned examples. To pre-
serve their beleaguered hypothesis the SR protagonists have no choice but to reject
the authenticity, dating, or attribution of any find that suggests advanced cognitive
abilities in hominins prior to the advent of the “Upper Paleolithic.” Not only are
they obliged to discredit literally all of the empirical evidence listed above in this
chapter, they also have to find ways of negating all paleoart evidence of what they
call Middle Paleolithic periods, Middle Stone Age, or more correctly, Mode 3 indus-
tries. Put simply, this is an impossible task. For instance, all of the Pleistocene and
early Holocene rock art of Australia, a huge corpus of evidence numbering hundreds
of thousands of motifs, is clearly and indisputably of Mode 3 production (Bednarik
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2010a, b). So is all of the rock art of Tasmania, and all of the paleoart of Africa up
to perhaps 30 ka ago. In other words, a massive body of “art” production is the cre-
ation of Mode 3 technological traditions. There is in fact far more surviving “Middle
Paleolithic” rock art in the world then “Upper Paleolithic,” which renders the claims
that “modern” behavior patterns were introduced with the latter technological phase
completely farcical.

The Sisyphean task of the SR advocates is correspondingly hopeless, and their
feeble endeavors to find ways of rejecting possibly millions of instances of paleoart
predating Mode 4 technologies are most illuminating. This fact alone renders the SR
notion absurd and indefensible. Let us be perfectly clear on this issue: somewhere
between 90 and 99% of all the world’s rock art that has managed to survive from
the Pleistocene period was created by people with a Mode 3 or earlier rather than
a Mode 4 technology. Most of the world’s Pleistocene archeologists are completely
unaware of this, which surely questions their competence in making any pronounce-
ments about the subject. The SR model demands that symboling and any “modern”
behavior modes are exclusive to Mode 4 traditions. Hence the SR model is severely
impaired before we even consider its more detailed claims. It is an academic farce,
pure and simple; it was proposed and then vigorously defended by people whose
relevant knowledge was arguably inadequate. The epistemological ineffectualness
of their program is illustrated by the dialectic they apply to this, which is usually
marked by an initial lack of knowledge about the existence of evidence contradict-
ing their view. When this is pointed out, rather than conceding their shortcomings
they respond by attacking the data they were unaware of, or the credibility of the
presenters. Often disguised as refutation attempts, this pattern of response is evident
in many examples. Here are some of them analyzed, beginning with the last-listed
beads and pendants:

1. Such “Lower Paleolithic” small, perforated objects have been rejected by SR
advocates by disputing their anthropic status or their chronological attribu-
tion. The fossil sponge beads, it has been claimed, are not modified and the
signs of wear may be natural (Rigaud 2006–2007). However, to demonstrate
the anthropic nature of these assemblages of fossil casts does not rely on these
aspects. Only about one-quarter of a natural sample of the Porosphaera globu-
laris casts is of reasonably spherical shape; only 14% of them feature the natural
tunnels; and less than 10% fall between 10 and 18 mm diameter, the size range
of most of the beads. Therefore, less than 0.3% of a random sample would be
of the shape and size range of the collections of beads from Acheulian sites,
and also have some degree of tunneling (Bednarik 2005). Moreover, not a single
undamaged specimen would have a tunnel with two openings, as all of the beads
obviously do. What the SR proponents fail to understand is that these tunnels are
the result of a predator-avoidance strategy by the sipunculan worm Trypanites
weisei Mägdefrau 1932 or a similar species. That means that, although they
sometimes come close to breaking through at the fossil’s other side, they never
actually do (Neumann et al. 2008). Creating a second tunnel entrance would
defeat the worms’ protection strategy; therefore, there are no undamaged natural
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specimens known with two openings of the same tunnel. This renders it virtu-
ally impossible to explain collections of specimens from Acheulian sites that are
of a specific size range and shape, exclusively with tunnels broken through, by
any means other than intentional collection. No natural process could possibly
account for such occurrences. Therefore, the modifications observed on these
hundreds of collected fossils are not even needed to invoke anthropic agency.
By focusing their attention on attempting to refute the modification and wear
traces, the SR advocates have only demonstrated that they did not understand
the biological data and instead attempted a redundant falsification. This example
illustrates the accommodative pattern of reasoning of the SR people: they are
not interested in what happened in the human past; their motivation is to defend
the dogma and to retreat from that position as reluctantly as possible (cf. Rigaud
et al. 2009). It also illustrates the practices involved: although presenting pre-
cisely the same data as Rigaud (2006–2007), Rigaud et al. (2009) document a
significant retreat from the position expounded in the older version, and yet they
fail to cite the original position, thus concealing the tergiversation.

2. Language is a form of symboling, and since the SR scholars cannot admit the
systematic use of symbols prior to the creative explosion they believe occurred
around 40 ka ago, there have been almost countless attempts to demonstrate
that “reflective verbal communication” first appeared at that point in time. For
instance, it has been proposed that iconographic art had to precede language
(Davidson and Noble 1989), and that no evidence of it is available from Mode
3 traditions. This claim was incorrect when it was made (the painted zoomorphs
from Apollo 11 Cave are of the MSA; Wendt 1974; although that claim is
itself now refuted), and today we even have an apparently iconic motif from
the Micoquian (Bednarik 2006a). Discussions of language ability have focused
on Broca’s and Wernicke’s areas, which have both been claimed to be detectable
on cranial endocasts of Homo habilis. They may not necessarily be reliable indi-
cators of language ability, but their very early presence may indicate that some
of the required structures were available to habilines. Such structures can only
evolve if selective pressures favor them, so selection in favor of speech must
have preceded them. Much of the language origins debate has focused on the
hyoid Neanderthal bone from Kebara Cave (Arensburg et al. 1989; Marshall
1989; notwithstanding Lieberman’s 2007 speculations) which only indicates
their unproductive and even irrelevant nature. The Dikika infant’s hyoid bone
(Alemseged et al. 2006) renders these discussions entirely superfluous: it shows
poignantly how the historical sequence and occurrence of finds determines the
profound transience of our constructs of the past. The major recent synthe-
ses on the subject tend to return to linguistic and archeological perspectives
(Bickerton 1996, 2010; Dunbar 1996; Aitchison 1996; Falk 2009), and their
authors arrive at the same basic finding: human language is such a complex
phenomenon that its evolution, in every sense, must have been a very lengthy
process. It cannot possibly be accommodated in the SR model, whose advo-
cates were consistently unaware of the precariousness of their ideas in that
respect.
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3. Similarly, the SR lobby needs to disproof the occurrence of interment practices
prior to the purported cognitive quantum jump, because they would challenge its
credibility. Gargett’s (1989, 1999) literature-based reviews squarely reject the
notion of “Neanderthal” burials, but the evidence that at least some of these
Robusts were deliberately buried is simply overwhelming (Harrold 1980; Bar-
Yosef 1988; Smirnov 1989; Defleur 1993; Otte 1996) and it is widely accepted
today. Again, the opposition to early interment practices was always attributable
to inadequate knowledge of the presented data, much of which has been available
since the first half of the twentieth century (e.g., from La Ferrassie in France).

4. Rock art predating Mode 4 traditions discredits the SR model, yet it is very
common, especially in Australia and southern Africa. But if it predates Mode 3
industries, as it does in a very few Indian and African cases, it is complete anath-
ema to that model. Yet the domination of very early rock art by these cupules is
very probably a taphonomic phenomenon, therefore it tells us not much about
these paleoart traditions or their range of expressions. Nevertheless, they are
important to the origins of symboling because there can be no question about
either their intentionality or their semiotic nature. The manufacture of cupules
was highly labor intensive and they have no utilitarian roles whatsoever. So far
SR scholars have hardly responded to the reports of “Lower Paleolithic” petro-
glyphs, and it remains to be seen how they will try to explain away this evidence.
Many of their most recent discussion articles (e.g., Rigaud et al. 2009) imply that
they may be unaware of it, which would again confirm the familiar pattern.

5. Mineral pigments such as hematite, goethite, and ochreous materials could
conceivably be used for utilitarian purposes, although this is not common ethno-
graphically and unlikely for the “Lower Paleolithic.” The likelihood that these
pigments were used for symboling activities (body painting, coloring of arti-
facts, coloring of rock surfaces) or to “make special” (sensu Dissanayake 1988)
is much greater. In some cases it has been demonstrated that the “Acheulians”
applied crayon-like hematite pieces to rock surfaces. It is odd that, of the various
types of evidence suggesting very early symboling, pigment use is the only one
that has been widely accepted by orthodox archeology, despite being the perhaps
most ambiguous of all these types. Nevertheless, the SR lobby has not so far
presented a lucid manifesto of how it explains the “Lower Paleolithic” use of
pigments within the framework of its model. In this case it is impossible that the
main protagonists are unaware of this evidence, so perhaps they could explain
what people without symboling ability used these pigments for.

6. Whenever confronted by individual finds that challenged the SR model, its
defenders have traditionally and consistently tried to explain them away, or
regarded them as a “running ahead of time” (Vishnyatsky 1994), or pronounced
them as untypical and rare, or challenged their dating or the scholarly compe-
tence of their promoters. This is a familiar pattern in Pleistocene archeology,
dating back to the times of Boucher de Perthes and Pengelly, up to the mid-
1800s—the “incompetent amateurs” who discovered the Paleolithic—as well
as to the later, similarly “incompetent” discoverers of fossil man (Fuhlrott),
Pleistocene art (de Sautuola) and Homo erectus (Dubois), and many more
scholars since.
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Unfortunately this pattern of denial will continue—being attributable to a defense
system Pleistocene archeology has developed because of the impossibility of sub-
jecting most of its claims to systematic refutation. An extreme conservatism has led
to a reliance on, and preference for, authority, which is already an epistemological
impairment. But more relevantly, it fostered a specific brand of minimalist dogmas.
These are based on the assumption that to protect the paradigm against unsound
challenges to what provides a “semblance of certainty,” it is best to resist changes
to a dogma. The more we resist, the closer the process resembles an inverted form
of falsificationism. In other words, if according to the dogma humans acquired a
specific technology or ability at a certain time, any notion supporting an earlier
introduction has to be resisted strenuously, until the evidence becomes simply over-
whelming. This protects the received knowledge against frivolous claims, whereas
those that do not challenge the dogma could be readily accepted.

This shows that anything can be proposed and will be accepted, provided it leaves
the dogma intact: compliance with dogma, not veracity, is the criterion of accep-
tance. But therein lies the problem: the dogma is itself likely to be false, and this
provides a key to understanding the false epistemology of Pleistocene archeology.
To see this, we need to appreciate how the discipline is entirely dependent upon
a random historical sequence of discoveries: if that sequence had been different,
our received knowledge would be so also. Pleistocene archeology is entirely at the
mercy of the historical sequence in which key discoveries are made—those that
guide the dominant paradigms. In contrast to the systems of data gathering in most
other disciplines, there can be little design in the knowledge acquisition strategies of
Pleistocene archeology. Most key finds are made fortuitously, yet they may decide
how other aspects are interpreted. For instance, when the period’s first rock art was
reported, from Altamira in Spain, it was completely rejected for decades. Its sophis-
tication was considered entirely incompatible with the perceived primitiveness of
Upper Paleolithic people, as deduced from their earlier found tools (which, inciden-
tally, had also been categorically rejected earlier). Yet it is obvious that if Paleolithic
cave art had been discovered, reported, and accepted first, it would have been the
tools that would have been rejected as being contemporary, because they would have
been regarded as incompatible with the sophistication of the art. In either case, the
perceptions and expectations of scholars will be significantly distorted, yet we have
no control over the order in which discoveries are made and accepted. Similarly,
their acceptance depends on perfectly subjective factors at any time, and that cer-
tainly has been the case since the nineteenth century and has continued right to the
present.

If the Pleistocene archeology we believe in at any point in time would be different
had the sequence and availability of discoveries been different, the dogma is clearly
a reflection of random factors and contingent prejudices. To defend a randomly
acquired model on no basis other than its historical precedence is demonstrably fal-
lacious, otherwise we would have to prefer astrology to astronomy, phrenology to
the cognitive sciences. Moreover, the practice of retreating as reluctantly as possible
from such an incomplete model is logically unsupportable. It argues for a regression
from a contingent state of limited validity, instead of one constructed on falsifiable
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propositions. This is epistemologically obvious, and yet it is this very practice that
determines archeological dogma, which then has to be preserved at the cost of dis-
carding or discrediting valid evidence. It is this inverted falsificationism that is the
very reason why only one thing is certain about any archeological model: it must be
inherently false and it will be replaced by another in due course. The only workable
solution to this endless succession of contingent speculations is to replace them with
the null hypothesis that sampling errors are inherent in all archeological work. Then
we can step back, look at the whole picture, and understand the severe limitations
and fragility of our knowledge base. We can then perhaps even replace archeology’s
false taxonomies, the circular reasoning, and the authority-based pronouncements
of the past with a universal theory.

Toward a Universal Theory

The probably greatest single epistemological encumbrance of archeology as it has
been conducted is the tendency of treating “empirical evidence” as representing a
random sample—as if it amounted to a representative selection of variables defin-
ing the entity being explored. The concept of “random sample” is taken from the
practices of the hard sciences, where it is crucial that sampling units are in fact rep-
resentative. In archeology, however, it is impossible to secure samples of culture that
can be representative of any condition: each site deposit, and each part of each site,
is unique. Representativeness is manufactured by the archeologist, who arranges
series of objects arbitrarily and creates a taxonomy from them, then attributing them
to “cultures.” To illustrate how this process can lead to absurd systems, we may
consider its application to rock art. Major rock art sites are almost always cumula-
tive assemblages in generally two-dimensional space. The scientific dating of these
sequences remains extremely difficult (Bednarik 2002b). So we have single sites
or rock panels bearing the artistic precipitate of different periods, perhaps differ-
ent cultures. Orthodox archeology then “names” motifs, creates taxonomies, and
“discovers” traditions that are completely fictional.

Obviously this can only lead to falsities, and there are countless examples in
archeology where the same errors of logic occur. In epistemological parlance, there
is a dependency relation called a supervenience: one set of properties (forming a his-
torical event) is supervenient on a second set (represented in the selected sample).
The relationship between the two sets cannot, therefore, be explored by traditional
deductive reasoning. However, even if one made allowances for the purely tapho-
nomic issues (the enormous variations in the survival rates of different classes of
evidence), the disparities would not be solved. These variations are much greater
than most practitioners realize. Of all the events that occurred during the archeolog-
ical past, no evidence of any kind survived for more than a second in 99.999% of
all cases. Of the still innumerable remaining instances, evidence survives to this day
only in a tiny fraction of one-millionth of a percent. Of this remaining “sample,”
only an infinitesimal portion can reasonably be assumed to have been recovered, of
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which an even smaller part has been correctly interpreted. This introduces an even
more profound issue: not only do we need to understand the systematic biases of
preservation; we also need to consider those of recovery and interpretation, and the
systematic dynamics they engender.

The observation that a “taphonomic logic”-style of discourse (Bednarik 1994a)
needs to be applied to various factors other than taphonomy proper expands the
scope of this discussion considerably. The solution lies in the introduction of meta-
morphology as the scientific version of archeology. It is a logic-based, refutable
system of reviewing archeological information that determines whether archeolo-
gical propositions could have scientific legitimacy. It is developed especially from
taphonomic logic, which hinges on the concept of cumulative data loss as a func-
tion of time (the principle is depicted graphically in Fig. 3.17). It replaces inductive
uniformitarianism, hitherto the de-facto basis (Cameron 1993), as a unified theory
of archeology.

Metamorphology (Bednarik 1995b, 2006b) is the science of how forms of evi-
dence of events in the past become the forms as which they are perceived or
understood by the individual researcher today. In accounting for the considerable
gap that exists between the reality of what actually happened at some point of time
in the distant past, and the abstraction of it as it is perceived by, for example, an
archeologist, it is crucial to focus on the interpreting individual. The discipline is not
a quasi-democratic reflection of the view of all; its paradigm is based on the author-
ity of a political hegemony, and is interpreted by the individual. Metamorphology
obviously has to take into consideration myriad factors and it cannot be expected to
provide precise interpretations, but it needs to determine how the individual inter-
preter of the past arrives at his or her pronouncements. Knowledge in archeology
is not some mysterious collective unconscious to which practitioners are somehow

Fig. 3.17 The principles of taphonomic logic: the relationship of total production of an
archeological phenomenon sα to its surviving instances sβ as a function of angle φ
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connected; it is individual knowledge of individual practitioners, limited by many
factors. Like refutation in general, metamorphology provides us with models of
what is unlikely to be valid, and so strengthens archeology by weakening its dogmas.
It also rejects the concepts of an “archeological record” and a collective knowledge
of the discipline.

The most obvious of these factors accounting for metamorphology, and for the
gap between archeologists’ constructs and what really happened in the past, is
taphonomy. It distorts archeological evidence systematically, and it does so in forms
that have often not been appreciated adequately. Indeed, after the paleontologi-
cal concept of taphonomy was introduced into archeology over 40 years after its
inception (Efremov 1940), it was soon misunderstood and was effectively applied
in the manner of actuopaleontology—which ironically taphonomy was originally
intended to replace (see Solomon 1990 for a superb discussion). Hence the poten-
tial of taphonomy itself has remained significantly under-utilized in archeology in
more ways than one. But if the inherent principles are extended to the methods of
recovery of evidence—those of its interpretation; those of its reporting and selec-
tive dissemination; those of its statistical treatment; or to the individual researcher’s
own biases and limitations, such as limitations of knowledge or language; and to a
variety of other factors—it becomes apparent that these also tend to be systematic.
These factors may include the priorities of research traditions, of individual lead-
ers in the discipline, of specific institutions, of funding agencies, or of society as
a whole. There can be no doubt that there is a very considerable gap between the
reality of what happened in the distant past and the abstraction of it as perceived by
the individual archeologist interpreting a specific, subjectively selected, and nonran-
dom sample of the remaining evidence. Taphonomy itself is not the whole answer,
because it accounts for only some of these truncating and modifying factors.

For metamorphology to be scientific, its propositions must be refutable. It is logic
based and draws heavily on the understanding of taphonomic processes, and on a
variety of other falsifiable observations (Fig. 3.18). A unified theory of metamor-
phology has been formulated, at least in embryonic form (Bednarik 1995b, 2006b).
It has been shown that metamorphological quantification, although extremely dif-
ficult, should be possible, at least in general or abstract forms (i.e., as integral
functions). It extends the underlying principle of taphonomic logic (that scien-
tific access to the human past is contingent on the coherent identification of that
part of the extant characteristics of the evidence that is not the result of tapho-
nomic processes; Bednarik 1990–91) to all aspects of archeological interpretation.
These include the way data are collected, stored, interpreted, and disseminated.
They include the biases of the individual researcher (cognitive, religious, onto-
logical, academic, intellectual), of specific schools or the discipline as a whole,
and many other external factors that have a bearing on how the so-called empiri-
cal evidence is individually perceived, reported, and interpreted. For instance, the
researcher’s own limitations are a powerful factor in how evidence may be reported.
These may be limitations of knowledge or of language. Ignorance of researchers
concerning existing data, language barriers, and biases through preconceived mod-
els have not only severely influenced hypotheses and their defense; they have also
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Fig. 3.18 Principal factors in metamorphological analysis of archeological knowledge claims

stifled the flow of information in paleoart studies and archeology (see e.g., Bednarik
1992, 1995b, c, 1999b). It is certainly a quantifiable factor. The academic system
itself, which is so crucial to the dissemination of knowledge, can also stifle that
very process and act as a filter in quite a number of ways. The term déformation
professionnelle refers to this issue: professional training also results in a distortion
in the way the world is perceived. Confirmation bias (Wason 1960; Evans et al.
1983) can only add to the sophistry. Observer-relative definitions, attributions, and
claims about the distant human past are clearly not in themselves of scientific util-
ity; they need to be subjected to metamorphological analysis, which so far has not
occurred in a systematic fashion. All of this can cumulatively add up to such dis-
tortions in dominant models that these bear little resemblance to what historically
happened in the past. This is because most of the distortions are not random; they are
systematic.
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To correct this we need to be able to understand the nature and effects of these
distortions, be they taphonomic or related to other epistemic encumbrances. This
would provide the kind of framework we require to account for the gap between
what happened in the distant past, and the abstraction or reified construct of it as
it is perceived by the individual researcher interpreting a specific “sample” of the
remaining evidence of this event, or connected events. For instance, we need to
understand the effects of false hypotheses and of their ardent defense if we are to
obtain a valid reflection of metamorphology.

This applies particularly to hypotheses about the cultural dimensions of Pleisto-
cene hominins, which, when subjected to metamorphological probing, fail deci-
sively. The hard evidence presented in this chapter demonstrates that several classes
of cultural (rather than technological) evidence cannot be realistically explained
as anything other than the traces of symboling. The publications of the SR advo-
cates show that, for the greater part, they were unaware of this huge corpus of
evidence, and that where they do acknowledge the existence of it, they either ignore
the impact it has on their ideas (as in the case of pigment use) or try to explain it
away or reject its significance. Their defense of a minimalist dogma based on an
archeologically, paleoanthropologically, and genetically highly unlikely scenario is
historically superseded and based on inadequate knowledge. The dogma of orthodox
Pleistocene archeology is a reflection of historical random factors and the contin-
gent prejudices deriving from the uncertainties of an unfalsifiable discipline. Their
mantra that people of Mode 3 or earlier technologies lacked symboling capacities,
including language, stands completely refuted and discredited. Their responses to
the presentation of the refuting evidence are uniformly unsatisfactory: in no case
has there been an admission that the data base is significantly greater than had been
assumed by the SR protagonists (see for instance, the debates of Chase and Dibble
1987; Davidson and Noble 1989; Bednarik 1992; Chase and Dibble 1992; Davidson
1992; or the equally fierce debate following Bednarik 1995a). They seem to have
considered their hypothesis of a cognitive explosion on the first day of the Upper
Paleolithic unassailable, and yet it does not even need to be refuted: its falsity is so
perfectly transparent it should not even need to be demonstrated. With the world’s
massive corpus of Mode 3 rock art, the lack of an early African Late Stone Age and
the seafaring prowess of hominins up to a million years ago, the notion of a cata-
clysmic event in Europe about 40 ka ago is a complete absurdity. This has all been
known for many decades, as has most of the long list of symboling evidence from the
“Lower Paleolithic” above, and the vastly greater amount of such evidence from the
“Middle Paleolithic.” The rise of the SR model is the result of inadequate knowledge
of the archeologists who promoted it, and of those who all too eagerly embraced it.
It is as severe an indictment of the epistemology of Pleistocene archeology as is
the influence of the African Eve notion, introduced by an academic charlatan and
eagerly adopted by the discipline.

To correct such an unsatisfactory state we need to be able to understand the nature
and effects of these distortions. We need a kind of framework to account for the gap
between what happened in the distant past, and the abstraction or reified construct
of it as it is perceived by the individual researcher interpreting a specific “sample”
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of the remaining evidence of this event or connected events. Metamorphology pro-
vides such a framework. For instance, it can help us to understand the effects of false
hypotheses and of their ardent defense. There is surely no reason why the dynam-
ics of knowledge acquisition or academic power politics in the discipline should
be immune from scholarly analysis. Archeology, like anthropology, often does not
hesitate to study the taboos of the societies it investigates, be they extant (often to
the chagrin of those “subjects”) or extinct groups, so the study of itself should not
be taboo either. These are realities; they have significant effects on the discipline,
and these dynamics need to be understood like any other process contributing to
our knowledge. Therefore, this aspect should be studied as carefully as any other
that contributes to metamorphology. The discipline would be in a sorry state if such
research would be discouraged because the “reputation” or sensitivities of individ-
uals are considered to have precedence over its integrity or veracity—as demanded
by some archeologists. Such intellectual corruption questions the value of the entire
enterprise of Pleistocene archeology.
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Chapter 4
Seafaring, Beads and External Hard Drives

Heroes of the Dreamtime

One of the most sophisticated symbol systems developed by our lineage is of course
language, and it is now widely agreed that maritime navigation and colonization
of lands by seagoing vessels presupposes fairly complex communication forms,
almost certainly of the verbal kind. Since Pleistocene seafaring necessarily involved
forward planning and coordinated community efforts (Bednarik and Kuckenburg
1999), it is almost impossible to account for it in the absence of “reflective” language
(Davidson and Noble 1989). Even the most dedicated SR (short-range) scholars
have accepted this. After I pointed out to Professor Iain Davidson that his hypothe-
sis of pictures of objects (appearing first, say, 32 ka ago) preceding the introduction
of language (Davidson and Noble 1989) is contradicted by the earlier colonization of
Australia (say, 50 or 60 ka ago), he changed his view and wrote a paper tellingly enti-
tled “Why the first colonisation of the Australian region is the earliest evidence of
modern human behaviour” (Davidson and Noble 1992). In accepting my argument
that maritime colonization demands the availability of language he did, however,
not realize that before people were able to reach Australia—from whichever island,
as they first had to island-hop through the Indonesian archipelago—it involved sev-
eral previous sea crossings. Moreover, he was unaware of the great time depth of
seafaring practices: the first seafaring in the region occurred in the order of twenty
times as long ago as he had thought. When it was pointed out (Bednarik 1995a)
that hominins—Homo erectus, to be precise—had not only reached the island of
Flores by the beginning of the Middle Pleistocene, but also established a thriving
population there, a debate ensued that exposed some of the follies of the SR model.
Davidson first sought to reject the dating of the Flores finds (a familiar pattern; he
had previously sought to question the dating of the Bilzingsleben engravings, and
when he realized his folly, he instead questioned their authenticity), and when he
grasped his rashness he switched to a final-resort subterfuge and contended that the
colonizers must have been washed out to sea involuntarily and had made all these
crossings on floating vegetation mats.

He was not the only Australian archeologist who felt castigated by the revelation
that the sea crossings of Homo erectus had been known for over 30 years, but had
remained completely ignored in Australia. His colleague Professor Colin Groves
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chastised me severely for my impertinence of suggesting Australian archeologists
were poorly informed but ended up conceding just that (Bednarik 1995a, b; Groves
1995). The problem had simply been that nearly all of the papers demonstrating the
very early colonization of Flores had been published in German (Verhoeven 1958,
1964, 1968; Maringer and Verhoeven 1970a, b, 1972, 1975), and nothing appeared
about this evidence and its implications in any English-language journal before the
late 1990s (Bednarik 1997a, b, c, 1998a, b, 1999a, b, c, d, e, 2000, 2001a, b, c,
2002a, b, c, 2003, 2007a, b; Bednarik et al. 1999).

Seafaring in the Pleistocene has been demonstrated by several types of finds from
about 20 islands that have never been connected to a mainland (most of them not
even to another island), or at least not during the Pleistocene; and from the continent
of Australia (Bednarik 2003). They consist of skeletal remains of approximately
200 humans, mostly from Australia but including those of nine individuals from
four islands (Santa Rosa, Okinawa, Crete and Sardinia); and of human occupation
evidence in the form of stone tools, food remains, ornaments, rock art, and camp-
sites. The two main regions of Pleistocene maritime navigation evidence are the
Mediterranean, where at least seven deep-water islands were occupied during the
Ice Age, and the general region of eastern Asia to Australia. The only other island
with known Pleistocene occupation is Santa Rosa, one of the Californian Channel
Islands.

The earliest Mediterranean evidence, Clactonian stone tools found in Sardinia, is
thought to be in the order of 300 ka old (Bini et al. 1993). One cave site has provided
a single bone of Homo erectus, our evolutionary predecessor (Ginesu et al. 2003).
The recent discovery of handaxes on Crete (Mortensen 2008; Kopaka and Matzanas
2009; Strasser et al. 2010, 2011) implies the presence of Lower Paleolithic tradi-
tions on that island and raises the possibility of African contact. However, by far
the most extensive and the oldest proof of seafaring comes from Indonesia, where
this technology was probably first developed. Evidence of hominin occupation of
the late Lower Pleistocene and Middle Pleistocene is now available from Selatan
(Sulawesi) (M. Morwood, personal communication, Dec. 2009) and three islands of
Nusa Tenggara, formerly called the Lesser Sunda Islands: Flores (Verhoeven 1958;
Maringer and Verhoeven 1970a; Sondaar et al. 1994), Roti (Bednarik 1999a), and
Timor (Bednarik and Kuckenburg 1999). The early stone tools of Flores have been
shown to be up to 840 ka old by a variety of dating methods, including fission-
track dating, paleomagnetism, geology, paleontology, and the presence of datable
tektites. Some of the strata containing these finds of stone tools, and in the case of
Timor charred animal remains, are overlain by substantial facies of solid Quaternary
rock, in places of more than 150 m thickness (Bednarik 2003). Their great age
is, therefore, beyond dispute, irrespective of the comprehensive scientific dating
evidence.

The presence of Homo erectus is thus amply demonstrated in Wallacea. It is the
only human species known to have existed at that time. The islands of Wallacea,
of the tens of thousands of islands between Asia and Australia/New Guinea, are
named after Alfred Russel Wallace, the nineteenth century British naturalist. He
discovered the almost complete absence of Asian mammals on these islands and
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Fig. 4.1 Map of southern Wallacea (Nusa Tenggara), Indonesia. The presumed dividing line
between the Eurasian and Australian continental plates is shown. Wallace’s biogeographical line
runs between Bali and Lombok, and the locations of the known hominin occupation sites of the
Early and Middle Pleistocene are indicated by squares

correctly deduced that this fauna never had the opportunity of colonizing them
(Wallace 1890). The Wallace Line is in fact the most important biogeographical
barrier or filter in the world. It runs between Bali, which at the lower sea levels of
the Pleistocene was connected to Asia via Java and Sumatra, and Lombok, the first
of the islands that were never part of any other landmass. Indeed, all of these islands
are geologically very young, having been formed as the Australian plate slid under
the Asian plate in the late Tertiary. They are only a few million years old (Fig. 4.1).

To reach Flores, human colonizers had to first cross to Lombok, from there to
Sumbawa, and thence via Komodo to Flores. Alternatively they could have arrived
via Selatan. These crossings demanded the use of watercraft, particularly as each
had to be completed by a genetically viable breeding population including an ade-
quate number of fertile females. In all cases within Nusa Tenggara the opposite
shores were clearly visible from the shore of departure—at any sea level of the Ice
Age period.

The first journey to Australia, however, occurred significantly later, possibly
about 60,000 years ago (Roberts et al. 1993). This great delay was probably due
to the fact that Australia has never been visible from Timor or Roti. The north of
this continent is comparatively flat, and especially the very wide continental shelf
facing Timor, which was exposed during periods of low sea level, had no elevations
of much more than 100 m height (Bednarik and Kuckenburg 1999). Consequently
the shore became only visible after about nine-tenths of the distance from Timor
had been crossed. This does not mean, however, that the Pleistocene inhabitants of
Timor could not know the presence of a large landmass to their south. They would
have been experienced mariners, attuned to recognizing indirect evidence of land.
For instance, smoke of large bushfires, which may rise several kilometers into the
air, would have been visible occasionally, and in the tropics typical cumulus cloud
formations often develop over islands, especially during afternoons. In addition,
Pleistocene mariners would have observed the directions of sea currents, prevailing
wave direction, and the seasonal or migratory movements of birds and sea creatures,
such as tortoises. The crossing to Australia was, therefore, probably delayed for
many hundreds of millennia because it demanded not only a developed symbolic
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tradition capable of placing sufficient trust in the conscious judgment of signs to
accept the risks involved in sailing to an unseen destination, but it also required
immense personal courage. These mariners were truly Heroes of the Dreamtime.

The first seafarers can thus be assumed to have been enticed by visual contact
with the target shore, and this applied to most of the known crossings that occurred
prior to the first landfall of Australia. The actual distances to be journeyed in each
case are not readily known, because the time the crossings first occurred is not
precisely established, nor are the exact sea levels at these times. Moreover, the elas-
ticity of the Earth’s crust and the processes of isostatic compensation is a variable
which it is difficult to account for with precision, and the high incidence of tec-
tonic adjustments in the general region of Indonesia throughout the late Tertiary
and the entire Quaternary with its attendant frequent vulcanism would resist any
simplistic modeling. It is, therefore, much safer to speculate about sea distances
by determining which large land eutherians had managed to breach the sea barrier
in question. By far the best maritime colonizers are elephants (capable of swim-
ming 50 km on the open sea, and probably more), followed by hippos (20 km)
(Bednarik and Kuckenburg 1999). Deer, bears, tapirs, rhinos, and pigs, although
excellent swimmers, only manage considerably shorter sea distances of 5–15 km
(particularly under adverse maritime conditions), even though they and other gen-
era taking to the water readily all occurred in Pleistocene Southeast Asia. Small
species (rodents, lizards, snakes, etc.) are not relevant here, their ability to raft on
floating vegetation for long periods is well known (Diamond 1977).

Various species of proboscideans crossed to numerous of the islands of Wallacea
and the Philippines where they experienced speciation and dwarfism in many sepa-
rate developments (Hooijer 1957; Verhoeven 1964; Groves 1976; Bednarik 1999a;
Bednarik and Kuckenburg 1999). Elephants are superb long-distance swimmers,
having been observed to swim for 48 h in herd formation across African lakes,
and in one reported case swimming a distance of 48 km at sea and in another at
a speed of 2.7 km/h (Johnson 1980). Their buoyancy is helped by digestive gases
in their intestines and their habit of traveling as a herd would facilitate the success
of a founding population upon landfall. On this basis it is a reasonable assumption
that the distance between Bali and Lombok, or anywhere along the Wallace Line,
was never much less than 30 km, i.e., similar to that of today. Humans were the
only other large mammals to cross these sea barriers, but they do not cross water
barriers in herd formation by swimming, nor do they possess trunks to rise above
the water or digestive gases to assist buoyancy; they are in fact poor swimmers
by nature. If it were possible to cross sea straits on mats of floating vegetation, as
Davidson has contended, other large species would have done the same, so this is
not a viable interpretation either (if he were serious about this capricious claim he
would demonstrate that it is possible to cross sea narrows by drifting on a vegetation
mat). Consequently there is only one possible explanation of the evidence: humans
developed the ability to construct watercraft very significantly earlier than has been
considered possible.

This explanation is supported by the numerous subsequent Pleistocene colo-
nizations of islands, by that of Australia, and probably even by the first entry into
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Europe, which on the basis of current evidence could well have been via the Strait
of Gibraltar rather than from Asia (Bednarik 1999d, 2001a).

In much the same fashion as we can use the absence or presence of certain species
on deep-water islands to formulate tentative propositions about the former distances
of sea to be crossed to reach them, we can also use the demonstrated capability of
humans to cross sea barriers to estimate their technological capabilities at a given
point in time. This approach of determining levels of technological competence is
revolutionary in archeology, and it promises much better resolution than the tradi-
tional approach of basing such assumptions mostly on the contents of refuse deposits
and discards. In the same way as the maximal capabilities of modern society, such as
space travel, are unlikely to be reflected by the debris found in our garbage dumps,
this is a much more precise way of fathoming the past.

The First Mariners Project (Bednarik 2003) has made its task precisely to deter-
mine the minimum preconditions under which colonizing parties would have been
capable of crossing specific sea barriers. Since we know roughly at what time these
crossings were first accomplished, this should then tell us what the people concerned
were capable of—not only in a technological sense (resources, tools, techniques),
but also in a cognitive and cultural sense. The skills necessary for such feats cannot
be passed on genetically; they need to be conveyed culturally (culture referring here
to the non-genetic transfer of practice). To do so, certain prerequisites are essential
in the case of maritime navigation skills. To determine what these were is an integral
part of cognitive archeology.

The First Mariners Project

Obviously this kind of study demands extensive replication experiments. These need
to include the design and construction of the most primitive sea-going vessels by
which the crossing in question is achievable. Such experiments cannot produce true
replicas, but by using in the construction of such watercraft the materials and tools
available at the time and in the region, the range of possibilities is narrowed down
very considerably. Moreover, the rationale of the experiments is not so much to
establish how a crossing can succeed, but to determine the practical limits of how it
would be possible, by instead finding out at what technological level it would fail.
This approach mirrors the principle of falsification, the basis of modern science, and
for this reason alone it is a scientific procedure.

Such a program of replication must also include a great many further experi-
ments. For instance, it needs to be shown how drinking water can be carried on
sea journeys, and on longer trips how the sailors can carry or obtain sustenance.
One would expect them to be accomplished fishermen; otherwise they would pre-
sumably not have developed maritime skills in the first place. To replicate the way
they would have fed themselves at sea one needs to establish how to make harpoon
points of types known to have been used at certain times in human history, using
the tools then available. This is only one example and many other such replicative
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experiments copying artifacts of the time have assisted the First Mariners Project
greatly in securing an understanding of available technologies. These need to cover
all aspects of procuring, curating, treating, storing, working, and using the materials
presumably in use at the time. Such materials might include bamboo, wood, bark,
vines, fibers, wax, resins, bone, stone, skins, and leaves or palm fronds.

This renders the experiments underpinning the research into earliest seafaring
very complex indeed. The principal tools to be used in all these related activities—
from preparing the tools for fire-making by friction (Fig. 4.2) to setting tools in
resins, to splicing cordage of split forest vines and making wooden paddles—
are stone artifacts of the period in question. For crossing the sea barriers within
Indonesia, to Sardinia or the Strait of Gibraltar, the tool models have to be stone
artifacts of the Lower Paleolithic. For the crossings to Australia, Okinawa, and sev-
eral other Mediterranean islands, Middle Paleolithic or Mode 3 tools would have
been used, and replicas of them must be the basis of any such experimentation.

Based on these rationales, the perhaps largest project ever undertaken in replica-
tive archeology was commenced in 1996. It consists of numerous experiments
conducted under controlled conditions, from the production of stone tools to the
construction of many simple but seagoing rafts. An integral part of this extensive
program is to study the results and by-products of many work processes, such as
microscopic wear traces on stone tools used exclusively for specific tasks. The
highlights of the project, however, are the sea-trials of completed vessels, and the
attempts in some cases to cross specific sea barriers.

So far, the First Mariners Project has constructed eight sea-going vessels, six in
Indonesia and two in Morocco (Bednarik 1998b, 1999a, b, c, e, 2001b, 2003, 2007a;
Bednarik and Kuckenburg 1999). Of these, two were models to test technologies; six
were used to attempt full-scale crossings, of which four were completed successfully
and two failed. The story of this venture is not just a scientific adventure in the finest

Fig. 4.2 Fire-making equipment used on board of replicative bamboo raft of the First Mariners
Project
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tradition; it has generated a knowledge base about Pleistocene seafaring that did not
exist at all before. The use of sea-going rafts faded out about a hundred years ago
in Indonesia, before detailed observations were made of the effectiveness of the
relevant technology (Hornell 1946; Ling 1956, 1970; Doran 1971, 1978). It now
has to be re-learnt, starting from its most basic aspects.

The first experimental raft, built with stone tools in late 1997 and early 1998,
was the 15-ton, 23-m Nale Tasih 1, launched in Roti on 14 February 1998 (Bednarik
1998b). A number of design shortcomings and material defects led to the abandon-
ment of the attempt to sail the raft with a crew of eleven to Australia. A radically
different, simpler design was adopted for Nale Tasih 2, an 18-m bamboo raft of
only 3.6 tons. Construction of this vessel began in August 1998 near Kupang, West
Timor, and the primitive raft was launched in mid-November. On 17 December
it left Kupang with a crew of five (Bednarik and Kuckenburg 1999). It was well
equipped with spare parts, including sails made of palm leaves, a steering oar, forest
vines for cordage, and to effect repairs it carried 65 stone artifacts. Several harpoons
of MSA design were used to catch fish. The raft reached the continental shelf of
Australia, which formed the continent’s shore 60,000 years ago, after six days, thus
having completed its primary objective (Fig. 4.3). To gain more knowledge in its
handling, the crew continued on toward Darwin. On the eleventh day, seas became
rough and the raft was sailed under extreme conditions for two days (Fig. 4.4). The
steering oar broke; a yard broke in two, and at one stage, all forward guy ropes of the
mast snapped in unison, which created a dangerous situation. However, all repairs
were effected successfully. After 13 days, rough seas of 4-5-m waves forced the raft
toward Melville Island, north of Darwin (Bednarik and Kuckenburg 1999).

Fig. 4.3 Course of the Nale Tasih 2 from Timor to Australia, in December 1998
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Fig. 4.4 The Nale Tasih 2 battling 5-m waves in tropical storm near Australia, 28 December 1998

The Nale Tasih 3 was an 11.4-m-long bamboo raft propelled by six oars
(Bednarik 2001b). On 23 March 1999, six oarsmen tried to row the simple platform
from Bali to Lombok, over 35 km away. Every effort was made to row against strong
transverse currents, but the attempt had to be abandoned under appalling conditions.
A second attempt was made on 31 January 2000 (Bednarik 2001b). A simple bam-
boo platform with 12 paddlers just barely managed the crossing in 12 h. Most of the
crew experienced episodes of severe fatigue, one of us collapsed unconsciously and
remained in a coma for two days (Fig. 4.5).

Two further rafts were then built in Morocco, on a beach facing Spain across
the Strait of Gibraltar. One was a pontoon raft made from cane, the other consisted
of inflated animal skins (Bednarik 2001a). Both were constructed entirely with
stone tools of Lower Paleolithic types of the time when Europe was first settled by
humans from Africa. Both these rafts were tested at sea but no attempt was made to
cross to Spain.

A more recent experiment sought to establish the minimum material require-
ments of bringing ten people from Sumbawa to Komodo (the latter island was joined
to Flores during a period of lower Pleistocene sea levels), using the means available
to Lower Paleolithic hominins (Bednarik 2007a). This crossing of Sape Strait took
place in October 2004. The Rangki Papa (“Father of Rafts”) embodied all that had
by then been learnt about seagoing rafts, and it performed superbly. Nevertheless,
the powerful transverse currents again prevented reaching the western coast of the
target land, despite calm and most favorable conditions. Notwithstanding all efforts
to maintain an easterly course, the vessel drifted south to the open sea and could
reach Komodo only by sheltering from the current below the southwestern corner
of that island, on the lee of the ramparts of Pula Lankoi (Fig. 4.6). This demonstrated
again how impossible it must have been, at any time, to cross a narrow strait without
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Fig. 4.5 Om Mberu on the Nale Tasih 4, Lombok Strait, 31 January 2000

Fig. 4.6 The Rangki Papa reaching the cliffs of Pula Lankoi, western Komodo, on 7 October 2004

an effective propellant. Such island hopping cannot be accomplished by mere drift-
ing, be it on a vessel or on naturally accumulated vegetation matter—at least not in
a reasonable time span. Such sea crossings were only possible for small animals,
such as rodents, lizards, snakes, and insects, capable of living on drifts for periods
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Fig. 4.7 The Lombok at the longitude of Pulau Dua, approaching the west coast of Sumbawa,
5 March 2008. The author is second from the right

of months and years, in the same way as many types of plant seeds are capable
of surviving at sea. Such natural drifts can travel great distances, but as already
Wallace noticed, they cannot support larger mammals, which explains their absence
in Wallacea.

For the attempt to cross the remaining water barrier to Flores, Ales Strait,
which separates Lombok from Sumbawa, the 13.6-m-long Lombok was built in
2008. It was the best performing raft of the project so far, the product of years
of systematic studies (Fig. 4.7). In defiance of expert advice, it was constructed
from green (uncured) bamboo stalks; indeed, throughout the First Mariners Project
most academic expert advice had been found to be flawed, whereas that of local
fishermen and traditional boat-builders was inevitably validated by the replication
experiments. On 5 March 2008, a handpicked crew of eight set out from north of
Labuhanhai, crossing the strait north of Pulau Dua in the record time of under 6 h.
But with the beach only 300 m away, a maelstrom turned the vessel around and
it raced at 20 or 30 knots back west, forced by an irresistible current. The crew
tried desperately for the next 5 h to land further south, before succeeding at last.
Once again, the treacherous nature of currents in narrows was demonstrated graph-
ically. The superbly performing raft was then towed to Flores for further sea trials
(Fig. 4.8).

This project is to continue for several more years but some distinctive trends have
already emerged. These patterns suggest that the distances traveled by hominins
increased gradually over time, as did the severity of other obstacles mastered
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Fig. 4.8 The Lombok conducting trials and experiments on the south coast of Flores, 13 April
2008

Fig. 4.9 Estimated time of first maritime colonizations (in ka) plotted against presumed shore
distances at time of travel, showing how maximal distances traveled increased gradually through
time. The broken line thus indicates approximate maximal navigation capability of humans through
time

(Fig. 4.9). By about a million years ago we can assume that the first use of naviga-
tion was emerging in the area of Java and Bali, probably to exploit offshore fishing
grounds. This led to the ability of crossing perhaps over 30 km of water with colo-
nizing groups. By 840 ka BP, at least three such sea barriers had been breached and
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Flores had an archeologically highly visible population of Homo erectus. Perhaps
around the same time, if not earlier (the issue of the first colonization of Europe
remains controversial), Acheulian mariners from northwestern Africa managed to
cross to Gibraltar, a distance of only between 10 and 14 km at lower sea level, and
possibly even reached Crete. The Indonesian sailors eventually conquered a dis-
tance of between 60 and 100 km, from Flores or Alor to Timor, still in the Middle
Pleistocene.

Much more development was required before humans were ready to cross to the
unseen landmass of Sahul, which involved an actual distance of at least 200 km
(the direct distance to the continental shelf is not relevant, because crossing along
the shortest route would have always been impossible). This occurred much more
recently, probably in the order of 50–60 ka ago. But by 30 ka before the present,
distances in excess of 100 km were crossed frequently, and often to quite small
islands, even in both directions (Bednarik 2003). By that time, seafaring would have
still involved very high risks, but the settlement of around 20 islands that we know of
(and no doubt others where we have yet to look) suggests that maritime navigation
had reached the level of taking calculated risks. While it was now well developed in
two world regions and spreading to others, the most sophisticated tradition remained
that of the area to the north of Australia, eventually extending further into the Pacific,
and it probably remained the most developed maritime technology in the world until
modern history.

In the context of probing the cognitive evolution of hominins their early mari-
time prowess permits insights into several incidental issues. Seafaring is the earliest
example we have in human history of the domestication of multiple natural systems
of energy. It harnesses the combined effects of four forces of nature—those of the
waves, currents, wind, and buoyancy—and it remains the most complex utilization
of energy systems throughout the Pleistocene period (Fig. 4.10). Until the inventions
of wheel and sledge it also remained the only mode of assisted locomotion used on

Fig. 4.10 Maritime colonization provides the earliest clear indication of “human modernity”
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this planet (“assisted” in contrast to autonomous locomotion, as in walking, run-
ning, crawling or swimming). It would have promoted the formation of new neural
structures on a scale not seen hitherto, such as those supporting “conscious” aware-
ness of cause-and-effect relationships. This, too, has neurobiological implications
for symboling abilities.

Still other abilities seem to be evident from these developments. For instance, the
need for forward planning implies that concepts of time were a shared social real-
ity, probably reified in some communicable form. Other technologically suggested
variables refer to the need for cordage, and thus for knotting, without which no form
of simple watercraft (almost certainly types of bamboo rafts were involved initially)
can effectively be constructed. Cordage is of course also necessary in the use of
other, more direct indicators of symbolism: beads and pendants.

Bringing Beads to the Natives

Among the most important empirical sources concerning the cognitive evolution of
hominins are beads and pendants. A cardinal error of the SR advocates is that it is
assumed beads, like other forms of paleoart, are entirely limited to “anatomically
modern humans”: they were brought to the aborigines of Europe by the “Moderns”
from Africa 40 ka ago. The importance of beads is that, firstly, their use demon-
strates self-consciousness with all its implications, itself an important factor in
cognitive evolution. But they also demand the existence and communication of com-
plex symbolic meanings, without which beads are of no use. Whatever their practical
purpose may have been (decorative, communicative, emblemic, economic, protec-
tive, commemorative, ideological, etc.), their function was always deeply symbolic;
they demonstrate essentially modern cognition, a property totally separate from
considerations of physical evolution or technology.

Fortunately the secure identification of beads and pendants is largely uncon-
troversial. One of the principal arguments leveled against evidence suggestive of
very early symbolism is that there are perfectly valid alternative explanations.
This is indeed often the case. Natural surface markings of portable objects of
various types have been misinterpreted as meaningful engravings in literally thou-
sands of cases worldwide. I have examined and rejected hundreds of instances
(600 in China alone). By far the most common examples are objects of bone,
limestone, ivory, and ostrich eggshell. For instance, I have shown that they often
bear mycorrhizal grooves that may resemble engravings (Bednarik 1992). Bone
fragments can feature markings made by animal canines, by gastric acids (e.g.,
of hyenas), or by other taphonomic agents of various types (trampling, sediment
movement, solifluction, cryoturbation, etc.). Other very common examples are per-
forated bone fragments and shells, which some archeologists have interpreted as
anthropic products—intentionally made by humans. Bones can be perforated by
animal teeth and corrosive agents, gastropod shells are commonly bored through
by parasitic organisms. Similarly, natural surface markings on rock have often been
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archeologically misinterpreted, and again I have corrected more such instances than
anyone, in which either natural markings were identified as rock art or rock art as
natural markings (Bednarik 1994).

Some commentators on the issue of whether perforations of Pleistocene objects
were natural or artificial apparently make a fundamental error of logic (d’Errico and
Villa 1997). They seem to believe that, in order to be considered to have been used
as a bead, a perforated object must have been made by humans. Any considera-
tion of the kinds of objects used as ethnographic beads will readily show this to be
false. The correct logic is that one may be able to demonstrate the use of a bead in
some cases from microscopic evidence (Bednarik 1997d, 2005), but one can never
demonstrate that any perforated small object found in an occupation layer was not
used as a bead. In view of the widespread use of beads today, and the frequency
with which they are lost, and considering further that beads were in use for some
hundreds of millennia (as we have seen in the previous chapter), almost certainly
in large quantities, it is very much more likely than not likely that most perforated
small objects found in an occupation layer were used as beads. The fact that we
cannot prove that a naturally perforated, bead-like object was used as a bead should
not prompt us simply to exclude it from any consideration.

The outstanding characteristic of made beads and pendants is that their archeo-
logical identification is usually unambiguous, which one cannot always say about
other classes of symboling evidence. Small objects, drilled through with stone tools,
could be either beads or pendants, or they could be small utilitarian objects such as
buckles or pulling handles, or the quangings (pulling handles used in sealing) of
the Inuit (Boas 1888: figures 15, 17, 121d; Nelson 1899: Pl. 17; Kroeber 1900:
figure 8). Such utilitarian objects are generally of distinctive shape, use wear, and
material; they need to be very robust. Small objects that were drilled through either
in the center or close to one end (e.g., teeth perforated near the root), that are too
small or too fragile to be utilitarian objects, and that lack the typical wear patterns
of such articles, can be safely assumed to be beads or pendants. The evidence that
they were drilled with a stone tool is often indicated by a distinctive bi-conical
and “machined” section and sometimes by rotation striae. The wear of pendants
can often be observed on archeological specimens, including those made of stone
(Bednarik 1997d), and is also quite typical.

An example of such complete lack of ambiguity are the disc beads made from
ostrich eggshell. These are extremely common in the ethnography of southern
African people (Woodhouse 1997), and in the archeological record they are found
from there to China and Siberia (Bednarik 1993a). The ostrich (Struthio camelus
ssp.), now extinct in Asia, was widespread in much of Africa and Asia to the
end of the Pleistocene, even into the Holocene (at least in Arabia; Bednarik and
Khan 2005). Its eggshell was used widely, as containers and as decorative material.
In southern Africa, such use extends from the present back to the “Middle Stone
Age” (Mode 3 technocomplex). Decorated fragments have been reported from the
Howieson’s Poort phase in Apollo 11 Cave, Namibia (Wendt 1974), from the MSA
of Diepkloof Cave in the southwestern Cape area (Beaumont 1992) and as beads
from Bushman Shelter in Transvaal (Woodhouse 1997), both in South Africa, and
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from White Paintings Rockshelter in the Tsodilo Hills, Botswana (Morris 2000);
and two ostrich eggshell beads and several fragments, MSA but undated, presumed
between 45 and 280 ka, are from Loiyangalani River Valley (Serengeti National
Park, Tanzania). Some of these may be up to 80 ka old, and many more recent tra-
ditions have used such disc beads. Then there is a broken circular ostrich eggshell
pendant, 3 cm in diameter and with a central perforation, from Bed 9 containing
“Late Pietersburg,” plus segments at the Cave of Hearths (Mason 1988), with an
estimated age of 76 ka on the basis of dates for comparable Stratum 1 RGBS lithics
at Border Cave (Grün and Beaumont 2001).

In Tunisia and Algeria, Capsian occupation deposits have yielded ostrich
eggshell beads frequently, and these date from the very early Holocene. In India,
deposits of the Late Pleistocene at 41 sites have produced ostrich eggshell frag-
ments, and radiocarbon dates derived from such fragments range from 39 to 25 ka
(Kumar et al. 1988). At two sites, Patne and Bhimbetka, a few disc beads have been
found (Bednarik 1993a, b). The two specimens from Bhimbetka come from the
neck region of a human burial, which suggests that they may have formed part of a
necklace (Fig. 4.11). Similar beads occur in the Gobi desert, where they are found
among the occupation remains of an Epipaleolithic or even Mesolithic tool tradi-
tion usually named after the site of Shabarak-usu (Bednarik and You 1991). Further
finds of ostrich eggshell disc beads, of roughly similar age (final Pleistocene to early
Holocene), have also been reported from Inner Mongolia (Hutouliang) and southern
Siberia (Krasnyi Yar, Trans-Baykal).

Of a significantly greater antiquity are the over forty similar ostrich eggshell
beads from El Greifa site E, in Wadi el Adjal, Libya (Bednarik 1997d; Ziegert 2007).
As noted in the previous chapter, they are from Acheulian occupation deposits,
which represent many millennia of continuous occupation of a littoral site, on the
shore of the huge Fezzan Lake of the Pleistocene. This site has exceptionally good
preservation conditions, with insect remains and seeds found together with bone.
The typical Late Acheulian stone tool forms, including “handaxes,” confirm the

Fig. 4.11 Ostrich eggshell beads from the Upper Paleolithic of Bhimbetka (a, b) and Patne
(c), India; and three from the Acheulian of El Greifa site E, Libya (d–f)
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dating of the occupation strata by Th/U analysis to about 200 ka. These are the ear-
liest known secure disc beads in the world, and there can be no reasonable doubt that
they are indeed man-made beads and not some chance product of nature (Fig. 4.11).

Some SR advocates have questioned the dating of the El Greifa beads, which
again illustrates the accommodative thinking of this school. The dating is, after all,
only supplementary information; any Acheulian finds are unlikely to be significantly
younger than 200 ka, and technologically they always relate to a Mode 2 tradition.
Moreover, the Libyan beads may well be exceeded in age by many other finds, such
as the hundreds of Acheulian stone beads mentioned in the previous chapter, or the
two pendants from one of the occupation layers in the Repolust Cave, in the Austrian
Alps. Here, however, the SR scholars (Rigaud et al. 2009) have opted for attempting
to reject the anthropic agency. This means that the Styrian wolf incisor, perfectly
perforated at its root (see Fig. 3.16), would be the only such tooth ever reported that
was drilled by taphonomic agents. The question then arises: if this one specimen is
the result of “partial digestion by carnivores,” as d’Errico’s team contends, how can
we know that identically perforated teeth from younger deposits were not caused by
the same factor? The answer, to the believers, is simple: if the finds are more than
40 ka old, the perforation must be natural, because people were then not capable of
drilling through objects.

Interestingly enough, that does in their biased view not apply in Africa, at least
not to material of the MSA, because it is in Africa that Eve’s tribe evolved miracu-
lously. Therefore, it is only natural to Eve’s supporters that beads or pendants must
have emerged in Africa before they were imported to Europe around 40 ka ago.
There, the brutish Neanderthals of the Châtelperronian were so fascinated by them
that they immediately began copying these purely symbolic artifacts, even scaveng-
ing them from the camps of the superior “Moderns” (e.g., White 1993; Hublin et al.
1996).

That is the gospel according to the Eve apostles: never let the facts get into the
way of a good dogma. They fail to explain why a people incapable of symboling
would find symbolic objects interesting, or what they would even do with them.
This example shows not only how the believers can believe pretty well anything; it
also illustrates how thoughtless this school of thought really is. Its adherents ignore
that symbols have no meaning to other species; they seem unaware of what symbols
are; why and how they denote propositions, terms, and relations in semiotic theory;
or why and how they revolutionized human cognition and culture. The practice of
deliberate body decoration, for instance, while extremely common in humans, is not
observed in other animals who apparently have no comprehension of it.

Nevertheless, an incipient form of such behavior may have been observed by
McGrew and Marchant (1998; McGrew 2004: 77, figure 5.1; Nishida et al. 2009) in
1996. A group of chimpanzees had killed and eaten a red colobus monkey one after-
noon. The next morning, observers noted one of the juvenile females playing with
a strip of colobus skin, and grooming it. It was then “stolen” from her by a juve-
nile male. The next morning a young adult female was observed wearing the skin
strip draped around her neck. When she discarded it later that day the investigators
found that the skin was tied in a single overhand knot, forming a simple necklace.
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Perhaps the young adult female sought to enhance her appearance and/or status by
adorning herself with the remains (symbol?) of a highly valued kill; or perhaps it
was just a mistaken observation or an accidental occurrence. Be that as it may, the
ability of non-human primates to tie simple knots is not new knowledge (Warner
and Bednarik 1996), and numerous other embryonic forms of behavior traditionally
thought to be limited to humans have been demonstrated in various species. Among
them are toolmaking, forms of language-like communication, deliberate deception,
self-awareness, domestication of other species, and the ability of interpreting oth-
ers’ intention. That the Neanderthals were brutish is entirely unsubstantiated, but it
is empirically true that they had, on average, considerably larger brains than extant
humans (up to between 1700 and 1800 ml). The relative size of an organ, we are
told, is no reflection of its performance. But bearing in mind the enormous price
humans pay for their oversized and energy-hungry brains, especially through their
prolonged dependency enforced by their premature birth, it really does need to be
explained what these brutes did with the contents of their skulls. Evolution would
never permit the incredible enlargement of an organ unless there was a distinctive
benefit attached to it. Perhaps SR scholars could elaborate.

Academic Tyranny

The SR advocates have made no attempt to explain the many paradoxes of their
model. Indeed, the double standards Pleistocene archeology applies are so univer-
sal that they define the discipline. To illustrate: it may be true that there was no
pre-Clovis human occupation of North America, but let us be quite clear that this
has not been demonstrated. Irrespective of its incompatibility with South American
evidence (Bednarik 1989), the argument is purely one based on the absence of evi-
dence. As Charles Kingsley, the nineteenth-century English novelist, pointed out,
“no one has a right to say that no water babies exist, till they have seen no water
babies existing; which is quite a different thing, mind, from not seeing water babies”.
Yet the rule of absence of evidence not being evidence of absence is applied in
a completely random fashion in Pleistocene archeology. For example, we have no
hard evidence prior to 6000 BP that hominins possessed soft tissue or hair similar
to our own, yet archeologists assume that they did; we have no material evidence of
navigation prior to 9500 BP and yet it is generally accepted that Middle Paleolithic
people used maritime vessels to reach Australia. In numerous cases, archeologists
do not require hard evidence to accept the existence of a phenomenon or state; in
others they require not only hard evidence, but demand large numbers of incidence
(e.g., for symbolism); and even when that is furnished, they still reject it as inade-
quate. Not only does this indicate the exercise of unexplained double standards in
the demands of evidence, the division between those phenomena requiring hard
evidence as well as those not requiring it seems entirely random, in the sense that
there seems to be no rationality in determining these categories. The universal rule
appears to be: if evidence confirms the dogma, it must be valid; if it challenges
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the dogma, ways must be found to reject it, however much that may stretch the
credibility of the discipline.

In the case of the rejection of symbolic evidence predating the “Aurignacian,”
the Humpty Dumptys of Pleistocene archeology, whose entirely etic terms (of tool
types, cultures, traditions, peoples, ethnic groups, etc.) mean whatever they choose
them to mean, have collectively fallen off the wall they had erected and sat on for far
too long. All the king’s horses and all the king’s men cannot change that the entire
replacement hypothesis, particularly the African Eve version, is nothing more than
an academic sham. It is bereft of any real substance, was originally based on fake
datings of fossils, was then transferred to unsupported genetic claims, sustained
by accommodative hypotheses about invented and named tool industries and pur-
ported and named cultures, and was presented as a narrative rationalizing racism and
genocide. But what is most disturbing about this incredibly naive notion is that the
primary reason for its existence is simply archeological ignorance. It fulfils Albert
Einstein’s prediction that “the tyranny of the ignoramuses is insurmountable and
assured for all time”.

The endemic ignorance in the Anglo-American school of Pleistocene archeology
is enough reason to be skeptical. A few years ago the English-speaking world mar-
veled at these wonderful, “aerodynamically designed spears” from Schöningen in
Germany, amazed how “Lower Paleolithic” artifacts could be so sophisticated. This
was in response to their first publication in English, yet the Schöningen finds had
long been published in German. Indeed, wooden spears of the “Lower Paleolithic”
have been reported from seven sites in Europe, which also seems to have escaped
the attention of these commentators. Moreover, it remains unknown to the Anglo-
American school that an even more important find has been made at Schöningen,
and apparently will remain so until it is published in Nature or Science. One of
the favorites of the SR lobby are the portable engravings from Blombos Cave,
which are rolled out every time the issue of early “art” comes up. This only shows
that the commentators are ignorant about the much more richly decorated (on six
of its seven facets) stone from Wonderwork Cave, which is of identical antiquity
(Fig. 4.12).

Nearly all of the world’s archeological data have never been published in any
leading mainstream journal, and well over 80% of them have never been published
in English at all. In epistemological parlance, language limitations are a major meta-
morphological factor in this field. There are hundreds of instances of relatively
sound existing key archeological knowledge that I am aware of, but that are totally
unknown in the ivory towers of Anglo-American academe—and yet they are utterly
essential to forming a balanced picture of Pleistocene human history.

To any SR advocate who finds my critique unfair I offer this challenge: let us
debate these issues openly and transparently. This should, firstly, be in public, and
secondly, my opponents should not be permitted to comment on any piece of evi-
dence they were not familiar with beforehand. The latter condition is to clarify that
if they had no previous knowledge of the case, they forfeit the right to a biased
rejection—which is their usual modus operandi. If I, a non-archeologist, can prevail
in such debates, what does this tell us about the discipline?



Academic Tyranny 109

Fig. 4.12 Engraved Middle Stone Age stone plaque from Wonderwerk Cave, South Africa, c.
70,000 years old

The replacement hypothesis is ultimately a cynical exercise of ethnic archeology,
which has been driven out of more recent periods by political correctness (and the
growing abilities of indigenes around the world to defend themselves), justifying the
definition of some “other” as inferior and primitive, as the antithesis of our glorious
ancestors. The African Eve model is simply the current archeological racist myth of
how the world’s benighted forces were defeated by those qualified to enter heaven.
The coterie of its supporters would indignantly reject the notion that they might
have been influenced by Christian values, but the thought-patterns of Europeans,
and many others, bear the indelible imprint of that religion—however dedicated
they may individually be as atheists or agnostics. We cannot escape the fact that our
culture is largely based on Christian values (e.g., the calendar we use), which have
in the past been the basis of slavery, fascism, pogroms, crusades, and inquisitions.
We are individually barely aware how these dark forces impinge on our intellectual
predisposition, yet we have the impertinence of judging other human societies and
their values by our contingent biases.

At this point it has become apparent that the issues raised so far have some rather
far-reaching implications, for Pleistocene archeology as well as the entire project of
Western intellectuals judging societies they do not understand. Rather than contin-
uing on this far too ambitious tangent, perhaps it is more appropriate in the present,
limited context to return to the much simpler issue of taking to task the dominant
model of how human modernity arose. A number of key questions have emerged,
which the SR supporters, especially the Eve advocates, need to respond to:

1. What are the precise base-pair substitution rates in the human genome, the num-
ber of colonization events, and first colonization dates their genetic modeling is
based on?

2. How do they propose to demonstrate that reticulate introgression did not take
place, other than through the speculation that there were two separate species?
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3. Where is their evidence that contemporary robust and gracile populations, any-
where in the world, were genetically so different that they could not produce
fertile offspring?

4. How do they explain the clinal development from robust to gracile populations
in four continents, and the common occurrence of intermediate forms?

5. Why do they reject their “genetic clock” when it is applied to another species?
6. How do they account for the preservation of “Neanderthal” autapomorphies in

modern populations?
7. How do they explain their many false claims concerning various European

human fossils, such as the Stetten specimens, Hahnöfersand, and Velika Pećina
being of the Pleistocene?

8. Why did they fail to detect Protsch’s fake datings for three decades?
9. How do they explain the presence of “Neanderthal” tracks in Chauvet Cave?

10. What is their evidence that the “Aurignacian” people were fully anatomically
modern, bearing in mind that no people of the Pleistocene were so?

11. At what time did the purported invasion of Europe occur, based on precisely
what archeological evidence?

12. How do they explain the complete absence of any evidence of expansion of a
Mode 4 technology through northern Africa and the Levant until long after it
was established in Eurasia?

13. Why are there no precursors to “Aurignacian” cave and mobiliary art along the
purported trail of the invaders?

14. How do they account for the evidence that the early Mode 4 technologies of
Eurasia developed in situ?

15. How do they explain that the invaders carried a Mode 4 technology to Eurasia,
but a Mode 3 technology to Australia?

16. How do they account for the presence of fully gracile humans in Australia
before they appeared in Europe?

17. How do they explain demographically that a physically stronger and more
robust resident population covering all habitable regions of a rather frigid conti-
nent yielded to naked tropical invaders whose weaponry was identical, bringing
with them a much smaller number of adaptive alleles?

18. If they were right that paleoart is limited to Mode 4 and later traditions, how
do they explain the millions of occurrences of it with Mode 3 (and even earlier)
industries?

19. How do they reconcile the claim that language is a late development with the
evidence of numerous sea crossings by Mode 3 and earlier human groups?

20. What is the true status of the human fossils from Liang Bua in Flores? (If they
cannot answer this question convincingly, a supplementary question would be:
why should one take their other palaeoanthropological claims seriously?)

21. Why are they frequently unaware of evidence contradicting their ideas,
and when it is pointed out to them, refuse to admit it to testing their
hypothesis?

22. Why are they unaware that taphonomic logic not only accounts for the pattern
observed in data recovery, it even demands such a pattern?
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23. How do they account for the presence of “Neanderthal” genes in Europeans,
Asians, and Papuans?

If the SR scholars cannot deal satisfactorily with these and many similar questions,
and continue failing to address the significant shortcomings in their epistemology,
is it not justified to see their model as the platform of an entrenched academic clique
whose primary concern is to maintain its grip on academic hegemony in the disci-
pline? The practitioners of a scientific discipline are expected to equitably consider
contrary evidence, and while they may often fall short of their ideals, they do accept
that a deliberate effort needs to be made toward impartiality—otherwise the entire
scientific effort is hardly worthwhile. It would be disingenuous to pretend that such
openness always governs academic discourse in the sciences, human nature being
as flawed as it is (as this book will in the end demonstrate). Nevertheless, the intrin-
sic ideology of falsification does tend to cull unsound hypotheses, a force that is
simply lacking in Pleistocene archeology, where the currency of hypotheses is deter-
mined by authority (argumentum ad verecundiam), historical fads, and social and
political factors. When the enormous progress that has been made in scientific dis-
ciplines that are little more than half a century old, such as plate tectonics, ethology
or applied genetics, is compared with the way Pleistocene archeology only seems
to be chasing its own tail, the differences become starkly obvious. Kuhn (1962)
reminds us that the term science is reserved for fields that do progress in obvious
ways. Almost 180 years after the Pleistocene antiquity of humans was proposed
(and noisily rejected by archeology for the next several decades), the experts still
seem unable to clarify the simplest issues, such as the nature of some primate bones
from a cave in Flores. They still argue whether Robusts had the language ability or
cognition of an ape, or of a present-day human, or anything in between. They recy-
cle the same tired old hypotheses, generation after generation, rejecting them, then
refurbishing and reusing them, cycle after endless cycle—be it processualist, post-
processualist, port-modernist or whatever. At the rate hominin species are being
invented we will have hundreds of them in a few centuries, all with their impecca-
ble but meaningless genomes and fanciful pedigrees. By comparison to the somatic
differences between very disparate breeds of dogs (which are all of one species), the
morphological differences between all of these humans will be negligible. While in
theory Great Danes and Chihuahuas could produce fertile offspring not only with
each other, but even with other so-called species, such as wolves or coyotes, we
will have as many human species as once we had species of grizzly bears (300, and
the grizzly is not even a separate species). Surely these many hominin “species”
are as much taxonomic artifacts as are the archeofacts of stone tool typologies or
Pleistocene “cultures”: they are archeological fantasies. The African Eve fiasco is
perhaps merely the tip of the iceberg, but it serves well in illustrating how archeo-
logy reacts to falsifying evidence. It does much the same today it did around one
and a half centuries ago, when Boucher de Perthes complained:

They employed against me a weapon more potent than objections, than criticism, than satire
or even persecution—the weapon of disdain. They did not discuss my facts, they did not
even take the trouble to deny them. They disregarded them.
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Most of the paleoart evidence listed in the previous chapter has never been subjected
to refutation attempts or even considered by the SR lobby. And when any of it has
been examined, the objective was generally to preserve the dogma rather than begin
with a null-hypothesis. This is absurd because the dogma can only be false, being
clearly a reflection of highly fragmentary evidence derived from a non-random sam-
pling process that is completely at the mercy of historical accidents in the sequence
of knowledge acquisition. Hence, to defend a paradigm that can, by definition, only
be premature, is entirely illogical.

To solicit the help of such an undisciplined discipline in determining how humans
assumed those qualities that differentiate them from other primates is futile. It would
seem unavoidable that in such a quest, the cultural dimensions of early hominin
societies need to occupy a central position. Since Pleistocene archeology uses non-
cultural variables to define its “cultures,” it has little to offer in a serious pursuit
of the question of how humans became human. Alternative avenues need to be
explored, and I have chosen to focus on cultural productions and achievements.
This has shown me that the dominant paradigm must be entirely false; that mod-
ern behavior could not possibly have appeared suddenly on the morning of the first
Monday of the “Upper Paleolithic.” It must have been in place for many hundreds
of millennia, having developed over a very long time, and gradually. Hence, I am
called a gradualist.

The Big Bang of Consciousness

Just 15 years ago that label “gradualist” amounted to a term of disparagement; it
defined someone who had missed the train of enlightenment and, rather then con-
ceding his backwardness, insisted on retarding the discipline’s progress with his
outdated notions. More recently, the cracks appearing in the fossilizing carapace of
the replacement model have prompted some practitioners to review the state of the
art and they have warmed markedly to the idea that the dogmatic Eve hypothesis is
over-simplistic. This is not a development to be welcomed, however, because such
a gradual change of perception permits a false dogma to fade away slowly, rather
than implode in the paradigm shift that is required. This lingering can only lead
to more contamination and to yet another round of debased hypotheses. It merely
amounts to the reorientation of a “gestalt shift,” or placing the same data “in a new
system of relations with one another by giving them a different framework” (Kuhn
1962: 85), in lieu of the “paradigm shift” needed: “a noncumulative developmental
episode in which an older paradigm is replaced in whole or in part by an incom-
patible new one” (Kuhn 1962: 92). Instead of Richard Klein’s fictional big bang of
consciousness of the final Pleistocene (Klein and Edgar 2002) we need a big bang
of consciousness in twenty-first century Pleistocene archeology. Unfortunately, that
is not likely to happen, and the discipline’s inertia derives from the notion that slow
retreat from a false model is better than a fresh, unencumbered start.

Curiously enough, the idea of an explosion in human development at an unspe-
cified time between the “Middle Paleolithic” and the “Late Upper Paleolithic” seems
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self-contradictory. If it were attributable to the invasion of superior forces from
Africa, why define it as a development? It would then merely manifest the practi-
cally instantaneous substitution of one suite of cultural characteristics with another,
at a specific time. The evidence of such a big bang, if it was as profound as claimed,
would surely be incisive, sudden, and striking; it would present some distinctive,
easily datable proof. Yet instead of pinpointing such an event chronologically, the
replacement advocates refer only vaguely to a period lasting up to 20,000 years,
within which this big bang can be located anywhere according to one’s preferred
variables. Alternatively, one might contend that it occurred in Africa rather than
Europe, but this would be at significant odds with the first occurrence of all the
glorious achievements of Eve’s progeny in Europe: the cave art, figurines, and
Aurignacian technology have no precursors in Africa. Once again, we see that a
key mistake of the Eve apostles was that they assumed modernity in behavior to
have emerged in tandem with modernity in appearance—as they perceive it.

This raises the issue of defining hominin modernity in non-somatic terms: what
is essentially “modern” human behavior? In this we need to bear in mind that
archeology does not recover behavior, it merely invents interpretations of perceived
behavior traces.

Symbol use and self-awareness are not defining variables of cognitive modernity,
because both have been reported from other animals. Chimps will touch their fore-
heads when a dot of paint has been applied to it without their knowledge and they
detect it in a mirror. This is taken to indicate their awareness of their own existence.
Even elephants are thought to master this level, which is not surprising, given their
extraordinary behavior in the face of the death of a family member. They may try to
stand up a cadaver and their memory brings them back to handle the bones even after
the body has decomposed (at this point is it useful to recall that some SR archeolo-
gists dispute the capacity of Homo sapiens neanderthalensis to “curate” their dead).
We cannot yet know how widespread levels of self-awareness are in other species,
but so far it has been attributed also to the remaining great apes, bottlenose dolphins,
and magpies. The concept of “self-awareness” remains poorly defined in philoso-
phy, psychology, and artificial intelligence, but it is taken to refer to an “explicit
understanding of an individual that it exists.” It may also include the understand-
ing that other individuals are similarly self-aware, and it is absent in small infant
humans. Much of what we tend to regard as self-awareness in extant humans may
just relate to ideological, ontological, and cognitive a prioris, and to simple bio-
logical equipment, such as proprioceptors. The differences among species in levels
of self-awareness may, therefore, not be as pronounced as we might be inclined to
think. Similarly, the ability of various apes to master a range of symbols has been
well established and, again, human superiority in symboling ability may not be as
pronounced as we tend to think.

What perhaps facilitated the human ascent was the ability of humans to think
a thought that no-one had ever thought before—a creative thought, which is only
possible through the “advanced” (from our perspective) use of symbolic systems.
The encephalization hominins experienced throughout their evolution is without
question a most dramatic aspect of human development, resulting in the ultimate
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intellectual heavyweights, the “Neanderthals” and similar Robusts (e.g., the owner
of the Narmada calotte): they developed the largest brains, relative to body size, of
any creature on this planet. From <400 ml at 3–4 million years ago, to 800 ml some
1.7 Ma ago in Homo erectus, to over 1500 ml in Homo sapiens neanderthalensis,
there is a relentless increase in brain size, the most distinctive enlargement occurring
about 2 Ma ago in eastern Africa (especially apparent in cranial specimen KNM-
ER 1470). Any theory of other developments of humans that does not factor in this
incredible enlargement has no biological credibility. Most of this increase should be
attributed to the evolutionary benefits bestowed upon progressively more skilled use
of symbols: individuals capable of better communication and symboling, in what-
ever form, had more offspring. But biology imposed a limit on encephalization, and
intelligence is a “last resort solution” because hard-wired behavior is energetically
cheaper, so adaptive behavior would have benefits outstripping its neural cost.

Bearing in mind the enormous cost of encephalization to mothers and whole
societies, it is illogical to maintain that these large brains were not used. First, the
brain is by far the most energy-hungry organ in a human, consuming roughly a
fifth of our energy without even having any moving parts. Secondly, in an evolu-
tionary context it is simply inconceivable that an organism should have experienced
such a dramatic change without adequate justification. The greatest disadvantages
of the enlarging brain are the obstetric consequences at birth and the subsequent,
significantly prolonged period of infancy. Duration of pregnancy, in any mam-
malian species, is a compromise between the demands of the need to expel the
young as developed as possible, versus the vulnerability of the mother and the phys-
iological limitation placed on the size of the birth canal. The larger the young
is to be at birth, the greater the necessary pelvic space, which affects locomo-
tion of the mother adversely, increases her dependency on the support of others,
and further factors still, such as prolongation of breeding cycle. Since the fetus is
essentially a parasitic organism that severely stresses the mother’s body resources
through its relentless demands, a longer pregnancy not only reduces the num-
ber of likely conceptions during her fertile life period, it also prolongs these
physiological strains on the body of the mother. Alternatively, any shortening of
the pregnancy would greatly prolong the dependency of the infant after birth,
which may not only impair further breeding, but place additional demands on
both the mother and the group. Both these factors impact greatly on evolution-
ary fitness: a reduction of the number of pregnancies over the fertile period of
the female reduces overall reproductive success of the species, and the additional
demands on the breeding group made by longer periods of weaning and other
dependency (e.g., the need to be carried) further reduces the group’s effectiveness.
The most significant factor in this is brain size, the brain, and thus the cranium
being relatively larger than other body parts at birth. Therefore, the price paid in
evolutionary terms for the cortical enlargement in hominins was very substantial
indeed.

The demand for further encephalization in humans could be circumvented by
storing information, specifically of symbolic qualities, outside the brain, in a more
reliably stable and relatively permanent form (Gregory 1970: 148). This idea of an
external, surrogate “cortex”—or an external hard drive, as we might say today—was
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developed further by Goody (1977), Carruthers (1990), and Donald (1991: 124–
161), but can be traced back all the way to Plato:

If men learn this [writing], it will implant forgetfulness in their souls: they will cease to exer-
cise memory because they will rely on that which is written, calling things to remembrance
no longer from within themselves but from external marks (Phaedrus, 274e–275a).

Donald proposed a model positing three basic stages of human evolution. The first,
according to him, is mimetic symbol use without symbol creation; the second is
construction of conceptual space using language. The third involves the deposition
of symbolic properties in material culture, capable of intervening in social behavior,
or of communicating meaning. Of the obvious contenders of Donald’s third type,
style in tools and structured use of space have been proposed, but these may be
illusory or only reflect the taxonomizing activities of archeologists. The major direct
surviving evidence for such external storage of symbolic meaning is paleoart.

Donald’s model, although it has given rise to a whole cottage industry called
“extended mind (EM) studies” (Clark 2001, 2005; Clark and Chalmers 1998;
Tollefsen 2006), has significant shortcomings (see e.g., debate in Donald et al. 1993;
Donald 2001), and particularly lacks cohesively articulated material evidence (see
Chapter 6). However, the concept of external storage is a goalpost of immediate
value, even if it might seem to relegate the mind to the status of a Random Access
Memory (Carruthers 1990: 7, 1998: 16; cf. Donald 1991: 310). If we accept such
storage as the defining characteristic of cognitive modernity, it becomes fundamen-
tal in the context of the present considerations to establish how far such behavior
extends into the past, and how it might have been acquired. It is perhaps this specific
variable of cultural information stored in objects external to the brain, exograms,
being symbolic which implies essentially “modern” cognitive faculties.

This brings the evidence we have visited in the previous chapter into a renewed,
sharper focus. If we are to derive any empirically based answers to the question of
modern human origins, this is the principal place to look for them: cognitive evolu-
tion, the beginnings of paleoart, the origins of symboling, and the external hard drive
of cultural meanings are intertwined and collectively implicated in the formation of
constructs of reality—to us the ultimate expressions of “conscious awareness.” It is
in this arena that humans have finally distanced themselves so far from all other ani-
mals that they can now modify their physical environment and harness its resources
and energies on such a scale that they can determine the destiny of their planet.
Humans not only learnt to construct or determine their physical environment, they
also managed to create and navigate social structures and their space in ways other
animals have not mastered.

Here I would like to examine how this initially came about and how we became
human.
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Chapter 5
An Alternative Paradigm

A Sense of Perfection

The significance of human consciousness, expressed in an advanced level of self-
awareness, to understanding how we became human hardly needs to be emphasized
here; it seems self-evident. The centrality of art to the evolution of consciousness is
not a new idea; it has been expressed by various writers (for instance, Read 1954:
143; Steiner 1964, 1970, 1972, 1990; Gebser 1985: 316–333, 487–505; Shiner 2001;
Bednarik 2003) for many years. Whereas the replacement model, most strongly
expressed in the “African Eve” hypothesis, postulates that there was no major
change in human behavior until the “big bang of consciousness” of the Aurignacian
(White 1995, 2003; Noble and Davidson 1996; Mithen 1999, 2004; Klein and
Edgar 2002; Mellars 2005), the gradualist model derives greater support not only
from the empirical evidence, but also from other disciplines, such as evolutionary
anthropology and psychology (Lock and Peters 1996; Hodgson 2000, 2003; Bloom
2001; Dunbar 2003; Sedikides et al. 2006). For instance, the proposition of language
emergence during the last third of the Late Pleistocene is widely rejected by nonar-
cheologists, with a minimum duration of 500 ka postulated (Dunbar 2003). This is
consistent with the evidence of very early seafaring, which as we have seen demands
quite complex “reflective” communication by around 1 Ma ago, also evident from
Bickerton’s (2010) hypothesis which at present offers the most plausible model of
language origins. Sedikedes et al. (2006: 66) also perceive human self-awareness
having been established before the appearance of archaic Homo sapiens, and in
fact detect its “first glimmerings” “in the late stages of the Homo ergaster/erectus
period”.

One of the greatest fallacies of the short-range advocates is the claim that the
available pre-Mode 4 evidence for symboling behavior is too rare, too sporadic to
indicate any repetitive patterning. Precisely the opposite is true. The consistency of
petroglyphs of Mode 3 traditions is remarkably uniform across all four continents
occupied by such societies. In the Old World continents, the earliest rock art con-
sists initially of cupules, together with a very few linear grooves. The next stage,
from southern Africa (Fig. 5.1) to Australia (Fig. 5.2), features circle petroglyphs,
either single or in certain specific types of arrangements, as well as a few other motif
types. Images of tracks are added to this repertoire in Australia around the end of

121R.G. Bednarik, The Human Condition, Developments in Primatology: Progress and
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Fig. 5.1 Circle and cupule
petroglyphs of the Middle
Stone Age, Klipbak 1,
Korannaberge, South Africa

the Pleistocene (Bednarik 1988), which is also the case in both North (e.g., Malotki
2010) and South America (e.g., Carden 2009), the continents apparently last colo-
nized by humans. This uniformity is such a universal feature of Mode 3 technologies
that the claim of the replacement people implies a stunning level of ignorance. After
all, there are hundreds of thousands of Mode 3 petroglyphs in just two regions,
Australia and sub-Saharan Africa, which has apparently never been noticed by those
demanding “patterning.” There is in fact far more uniform “patterning” in Mode 3
traditions than there is in Mode 4, with its wide divergence in repertoire.

Another example defeating the short-range model is the incredible longevity
of some of these symbolic traditions, lasting literally for hundreds of millennia.
Consider, for instance, the engraved forest elephant (Palaeoloxodon antiquus) bone
from Bilzingsleben, Germany (Mania and Mania 1988; Bednarik 1995), named
No. 1 (Fig. 3.12 top). It bears an arrangement of two distinctly grouped sets of
subparallel engraved marks. White (1995) has claimed that these show no more pat-
terning than he has found on his kitchen cutting board. Since then, Steguweit (1999)
has demonstrated that the stone-tool cuts are not incidental; they were made deliber-
ately. But what is particularly interesting is the discovery of another engraved bone
at Oldisleben, also in Thuringia. Precisely the same grouping of two sets is present,
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Fig. 5.2 Sacred Canyon,
Flinders Ranges, South
Australia: the lower and
upper petroglyphs are of the
Pleistocene, those on the
diagonally exfoliated, inset
middle panel are of the
Holocene

with one set oblique to the other (Fig. 3.12 bottom). This time the intentionality
of the maker is unmistakable, because of the way he or she deliberately placed
each mark after first making a subsidiary cut to space the lines carefully (Bednarik
2006: 115). Despite the close geographical vicinity of the two find sites, they are
separated by a couple of hundred thousand years. The megasite of Bilzingsleben
is Lower Paleolithic and being of the Holstein interglacial complex in the order of
350–300 ka old (Schwarcz et al. 1988). The Oldisleben finds occur with Micoquian
stone tools and although they lack secure dating, they are of the Eem and roughly
in the order of 100 or 130 ka old. A comparison of the two marking strategies thus
suggests an almost incredible longevity of the inherent patterning.

This “conservatism” is, however, not so surprising when we consider even more
extreme examples. The durability of the tradition of creating cupules is unmatched
in all of known rock art traditions. Cupules are hemispherical, cup-shaped depres-
sions hammered into rock, in most cases with hand-held stonehammers. They are
most frequently between 2 and 6 cm diameter, and they are usually as deep as it is
possible to make them with such tools, keeping the diameter as small as possible at
the same time. These petroglyphs occur most often in groups, and as demanded by
taphonomic logic, the oldest specimens survived exclusively on rocks of hardness 7
on Moh’s Scale: quartzites and even crystalline white quartzes, in some cases. The
oldest cupules ever found, i.e., the oldest known rock art, date from an Oldowan-like
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stone tool industry in central India, comprising choppers and rough cobble tools.
This typical Mode 1 industry was overlain by significant Acheulian (Mode 2)
deposits at two cupule sites, Auditorium Cave (Bednarik 1993) and Daraki-Chattan
(Bednarik et al. 2005). The second site yielded not only exfoliated rock fragments
with cupules from all sediment layers, but also contained in the handaxe-free Mode
1 horizon numerous of the hammerstones that had been used in creating the site’s
530 cupules. The age of this deposit still needs to be established securely, but it is
expected to be several hundred millennia.

Cupules are also the only rock art apparently surviving from the Fauresmith tra-
dition of southern Africa, which some see as a late variant of the Acheulian, others
as an early Middle Stone Age tradition of small, relatively refined handaxes. It is
often 200–300 ka old, although much earlier estimates are also available. Again, the
period’s cupules occur exclusively on fully metamorphosed quartzite facies, hav-
ing been identified at two sites in the Korannaberg region and nearby (Beaumont
and Bednarik 2010), in the southern Kalahari (Fig. 5.3). Another African occur-
rence of the phenomenon is the slab from Sai Island, Sudan, also of the late Middle
Pleistocene (about 200 ka old). The early cupule tradition can even be found in
Europe, with the classical specimen from La Ferrassie, the sepulchral block over
“Neanderthal” burial No. 6 being the oldest example (Fig. 5.4). This is considerably
younger, of the second half of the Late Pleistocene. Finally, there are hundreds, if
not thousands, of examples of Mode 3 cupule panels in Australia. Cupules in fact
continue into Mode 4 traditions, especially in Eurasia, and they are found in numer-
ous traditions of the Holocene, from Africa to Australia, from the “Mesolithic” to
the metal ages, even from medieval times in Europe; while in Australia they were
still produced in the twentieth century (for comprehensive review, see Bednarik
2008a).

Fig. 5.3 Cupules at water hole, Nchwaneng, southern Kalahari, Fauresmith or Middle Stone Age
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Fig. 5.4 The sepulchral block with cupules placed over ‘Neanderthal’ child’s burial, La Ferrassie,
France

The production of cupules is an entirely “pointless” pursuit, it has no utilitarian
purpose whatsoever—as we know from the few ethnographic accounts we have.
These petroglyphs were made for several hundred thousand years—longevity of
patterned symbolic activity unmatched in the history of this planet.

A productive direction of investigation would be to examine the behavioral
aspects of cupule production. It has been studied extensively through a series of
replication experiments, which have yielded surprisingly consistent empirical infor-
mation about these strange features. Not only do they occur very widely in all
continents except Antarctica, the technological intention evidenced in their statistics
also seems to be of incredible uniformity—especially in relation to the early tradi-
tions. Replication demonstrates that there was a very deliberate convention to keep
the diameters of cupules as small as technically possible. Those made on particularly
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hard rocks often required upward of 30,000 blows with hammerstones, as noted in
Chapter 3, many of which would have been worn out in the process of creating just
one cupule. When made on the softest available rocks (e.g., Miocene limestones),
cupules tend to be far deeper than wide, and there is a clear endeavor to keep the
opening as small as possible (Bednarik 2008a). Not only is this pattern practically
worldwide, emphasizing the nonutilitarian nature of the phenomenon, it hints at a
very specific behavior pattern. Since cupules occur often in large groups densely
covering a specific rock panel (Fig. 5.5), there is a distinct impression that the con-
vention was based on a culturally determined ideal of a perfect cupule: maximum
achievable depth at minimal opening size. We have not the faintest idea why these
characteristics were pursued with such extreme dedication, with such a relentless
thirst for perfection. Would we be justified in suspecting a connection between this
pointless—in a Darwinian sense—pursuit of an ideal and the dominating factor in
our own lives: objectives and quests that offer no apparent Darwinian advantages?

The sense of perfection apparently evident in cupules, occurring as far back as
the Mode 1 industries of the “Lower Paleolithic,” is of great relevance here, because
such a faculty seems to have no justification unless there is a distinctive state of self-
awareness. The enormous investment of energy in such “senseless” productions as
cupules needs to be explained, particularly as it coincides with other such evidence
from that early period. For instance, detailed replicative experiments in making
ostrich eggshell beads matching precisely those found in the “Late Acheulian” of
the shores of former Lake Fezzan, Libya, have also led to fascinating behavioral
deductions (Fig. 3.15 bottom) (Bednarik 1997). It was found that their size as well
as the perfect centrality of their perforation indicates a very deliberate practice.
The smallest size such a bead can realistically be ground down to is about 6 mm
diameter (the heishi technique was unknown in the Acheulian; cf. Francis 1989). As
the size approaches this order of magnitude, the disc becomes increasingly difficult

Fig. 5.5 Cave wall with cupules, Mode 1 Lower Paleolithic tradition, Daraki-Chattan, India
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to hold between fingers, and as the fingertips begin to rub against the grindstone with
reducing bead size, the process becomes rather painful. Also, since the diameter of
the stone drill-made central hole can be no smaller than 1.4–2.0 mm, it follows
that the bead’s fragility increases exponentially as the outside diameter of 6 mm
is approached (I tested this proposition empirically). Therefore, this diameter rep-
resents the smallest size at which the bead remains structurally strong enough to
withstand some rough handling.

Moreover, the Acheulian beads are very well made, with a near-perfect circular
outer margin and an equally perfect rim thickness all around (Fig. 3.15). These
precise forms can be achieved only intentionally, by constant checking of the shape
during the final abrading phase. It is nearly impossible, according to replication,
to obtain such a perfect round shape and centrality of the perforation by accident.
This means that the makers had not just a well-developed sense of symmetry, but
also a clearly defined concept of the perfect geometric form they aspired to—a form
Lower Paleolithic hominins would have had few conceptual models for to underpin
as a mental template.

Even if it is preferred to have a perforated bead (which is not necessary, as many
later, merely notched pendants show), this does not necessarily call for a central per-
foration. The rational explanation why the maker would go to such lengths to abrade
the bead equidistantly is the involvement of a sense of perfection. This proposition
is confirmed by the size of the beads; it seems self-defeating to make beads as small
as technically possible, 6 mm diameter. If it were the purpose of a bead to be seen,
a large bead would fulfill that role much better. Yet the (measured) labor invest-
ment of making a very small bead is significantly greater than that required for a
large bead. There is a palpable impression that the primary objective was to push
the available technology to its very limits, creating a geometrically perfect form. It
is from this perspective that we need to examine these concept-mediated (Bednarik
1995), symbolic objects. They were imbued with meaning, they were exograms (see
Chapter 6), and their laboriously achieved perfection expressed social values we can
reasonably assume entailed benefits for the maker or wearer.

A sense of perfection may also be evident in the unnecessarily refined stone
tools, especially “handaxes,” of the Late Acheulian, which have often been sug-
gested to involve nonutilitarian dimensions of the same kind. Any of these examples
of incredible efforts and apparent motivation, especially in the case of many of the
cupules, demand the existence of abstract values that were effectively understood by
the beholder. That applies of course to any society that uses objects such as beads or
pendants: the very existence of such objects virtually presupposes the use of com-
plex symbolisms, indicating essentially cognitive and cultural modernity in Middle
Pleistocene hominins.

The Domestication of Humans

These considerations are of much relevance to an informed behavioral science
of hominins and yet, because of latent censorship by the dominant paradigm of
Pleistocene archeology, they have not before been available to the scientific (as
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opposed to archeological) study of evolutionary processes. The significant short-
comings of Pleistocene archeology we have already visited are in some ways
mirrored in those of socio-cultural anthropology, another anthropocentric disci-
pline gradually being displaced by the behavioral sciences and evolutionary biology.
Just as archeology is adrift without a universal theory, subject to the vagaries of
accidental discoveries and chasing its own hermeneutic tail, social and cultural
anthropology “has been much less demonstrably productive [than evolutionary
biology] over the same period” (Mesoudi et al. 2006: 329–330). This is hardly
surprising; after all, evolutionary biology has a very clear underlying theory, that
of neo-Darwinism. Ultimately, all “social sciences” will have to yield to the sci-
ences, but the precise composition of a science of the evolution of human behavior
remains the subject of much debate, and it should not be determined solely by neo-
Darwinism. As so often in the academic project, reality is a great deal more complex
than heuristic rationalization envisages—as we shall soon see.

Evolutionary theory attributes evolutionary change essentially to two factors, nat-
ural selection and sexual selection. In the first, specific phenotypes representing
aspects of morphology or behavior are preferentially reproduced across generations
of a given population. In the second, phenotypes become over-represented, either
through mate choice or intrasexual competition. The emphasis is on genetic inher-
itance, although the hard evidence for this is no more secure than the genetic basis
of the doomed African Eve hypothesis.

Over recent years several new directions of inquiry have evolved, challenging
simplistic evolutionary theory. Developmental systems theory replaces the overly
restrictive focus on the genes with a model of interacting systems (Oyama 2000;
Oyama et al. 2001). While vague overall, it does raise some pertinent points, espe-
cially concerning the nongenetic inheritance of traits and the cybernetic feedback
from organism-environment systems changing over time. Niche construction has
been presented as another major force of evolution (Odling-Smee et al. 2003), oper-
ating similar to natural selection. In rather the same way as we have in the first
chapter seen visual and mental taxonomizing processes and the inclusion of new
neural structures becoming available for evolutionary selection in feedback sys-
tems, niche construction also creates feedback within the evolutionary dynamic.
Organisms engaged in it modify the evolutionary pressures acting on them, as well
as on other but unrelated populations sharing the same space. Humans are rightly
seen as the “ultimate niche constructors” in which their complex cultures play an
important role. Laland et al. (2000) see much of niche construction as guided by
socially learned knowledge and cultural inheritance (cf. Silk 2007).

The perhaps most effective niche created by hominins is their language
(Bickerton 2010: 11, 12, 219–221). The most plausible explanation of how human
language began presents it as deriving from “power scavenging,” i.e., the exploita-
tion of carcasses by driving off competitor carnivores, through the need for
“recruitment” of conspecifics (Bickerton 2010). Based on the observation that about
two million years ago, taphonomic evidence begins to show that tool marks on bone
precede rather than postdate carnivore teeth marks, Bickerton (p. 125) posits the
need for communicating the discovery of carcasses to recruit helpers to drive off
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other species, which would involve “displacement,” a facility absent in all ani-
mal communication system (pp. 160, 216, 217). Displacement defines the ability
of referring to entities not immediately present in time or space. Bickerton (2010:
231) rightly emphasizes that niche construction and language production are both
autocatalytic processes: once started, they drive themselves, creating and fulfilling
their own demands.

Evolution has been suggested to encompass also other “dimensions,” termed epi-
genetic, behavioral, and symbolic inheritance systems (Jablonka and Lamb 2005).
All organisms are said to be subject to epigenetic inheritance, which refers to
physiological/biological process above the level of DNA. Behavioral inheritance
is found in most species, and defines the transference of information or behav-
ior through learning rather than genetically. Symbolic inheritance, with which we
are primarily concerned here, is apparently found only in humans. The underlying
contention of these new ways of thinking is that evolution is not a simple genetic
process relying on the appearance of mutations. The idea that human evolution sim-
ply cannot be assumed to have been a purely biological process is not at all new
(Dobzhansky 1962: 18, 1972). It has recently received a new impetus from increas-
ingly sophisticated work, and the notion of a progressive moderation of human
evolution by culture is the central plank of the gene-culture co-evolutionary model
(Boyd and Richerson 2005; Richerson and Boyd 2005). Most recently, Fuentes
(2009) has sought to reconcile the pronounced duality of evolutionary biology
and socio-cultural anthropology, pointing out that symbolic and other cultural pro-
cesses influence behavior and potentially physiological and even genetic factors. His
demand that behavioral plasticity has a specific role in human behavior runs again
counter to neo-Darwinism, but it seems impossible to explain hominin development,
especially of the Late Pleistocene, without that factor.

These new developments are certainly useful, especially in that they reject the
role of genetics in “explaining everything” in hominin evolution. They also express
considerable criticism for the self-confirming paradigms of recent decades, critique
that is so crucial to a sound epistemology. One does not need to subscribe to pan-
critical rationalism, a philosophy that rejects the existence of any authority, proof,
disproof, justification, probability, and is even critical of observation, logic, and its
own position and criticism. The debilitating, all-pervading appeal to authority gov-
erning archeology does need to be severely challenged, and this has not occurred
adequately. However, there are two significant shortcomings of these various strands
of criticisms coming from the sciences. One is that they have not produced an alter-
native paradigm; they have merely illustrated problems that need to be attended to.
The other concerns the lack of relevant empirical evidence, which the sciences sim-
ply have no access to because archeology is either itself unaware of its existence
(as far too often appears to be the case); or alternatively it has made great efforts to
discredit such evidence in order to uphold its dogma. Therefore, the position of the
behavioral, cognitive, and semiotic sciences is essentially that they have detected
flaws in the dominant model of the emergence of human modernity, but they are not
in a position to offer an alternative: archeology dominates the discourse on hominin
evolution.
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The scenario remains that there is a significant change in the physiology of
humans during the last 50,000 years in Europe, and modern Europeans differ
genetically from robust Europeans 50 ka ago. The same change from Robusts to
Graciles occurs in other continents. Not only do these changes need to be explained,
there is another issue which, oddly enough, the replacement advocates are silent on:
the changes that did occur contradict all canons of Darwinian evolution. Without a
significant change in their environmental niche, these humans experienced numer-
ous deleterious physiological changes to become gracile (as well as deleterious
neurological changes, as we will see in Chapter 7). The thickness of their skulls
decreased radically, as did the general robusticity of their skeletons. The traces of
muscle attachments indicate that physical strength declined markedly, perhaps by
as much as 50%. On top of that, their brain shrank by around 200 ml, and that took
place during a time when we think the demands on their mental abilities increased
exponentially. These changes are certainly dramatic, occurring in fact over just a
few tens of millennia. In the history of the human genus, there is no evidence of
such rapid changes, and conventional wisdom has it that all previous changes were
for the better of the species concerned. That certainly cannot be said about what
happened in the most recent history of human evolution, which in fact looks much
more like devolution, or evolution in reverse.

So what happened? If it was not a case of invasion by physically (and perhaps
even intellectually) inferior Africans of evenly matched technology, what alternative
is there? The answer is provided by a combination of two strands of determinants.
One is the indisputably very major influence sexual selection has on who passes
on their inheritance; the other is the rising power of cultural imperatives over natu-
ral. When breeding mate selection becomes moderated by cultural factors (such as
cultural constructs of attractiveness, along with perhaps social position, communi-
cation ability, body adornment), the laws of evolutionary theory become suspended,
and are supplanted by Mendelian laws of inheritance (Mendel 1866), the basis of
the discipline of genetics: evolution by natural selection is replaced by breeding, or
artificial selection, resulting in domestication. It was in studying artificial selection
in pigeons that Darwin detected the similarity with natural selection, and here at
last we seem to come full circle: modern humans are the result of incidental self-
domestication. Here we will discover that, in their fetish of using the purported
travel of genes to infer the movement of major populations, Pleistocene archeolo-
gists ignored that it is not evolutionary genetics that determines inheritance: in the
end even Darwin has to defer to Mendel.

This revolutionary alternative has been outlined as an option to the replacement
hypothesis (Bednarik 2007, 2008b, c, d) and here it is explained in some more detail.
The apparently most important question to be asked in this context is this: what
could have caused the inherent laws of biological evolution to be suspended for
humans during the last fifty millennia or so?

It is particularly important to note that the change seems to have occurred uni-
versally and roughly concurrently, in all four continents occupied by hominins by
50 ka BP. Since this enormous geographical range involved numerous climatically
and environmentally different niches, from the tropics to the Arctic, it is impossible
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to explain such largely uniform change from robust to gracile as the result of natu-
ral selection. The same rejection of evolutionary dynamics may be implied by the
relatively swift conversion, taking only a few tens of millennia. In southern and east-
ern Europe, one might argue that the Campagnian Ignimbrite Event and subsequent
sharp climatic decline almost exactly 40 ka ago (Fedele and Giaccio 2007) may
have precipitated demographic and cultural adjustments. Although this environmen-
tal bottleneck could have effected genetic or anatomical changes in some parts of
Europe, there is no evidence that it did, and the universal human gracilization over
the last 50 ka or so demands a universal explanation and precludes a local one.
Occurring concurrently in the course of the second half of the Late Pleistocene, in all
four continents occupied, this process needs to be explained if we are to understand
our origins.

In Europe, it is best documented by human remains from the central region, par-
ticularly in the Czech Republic, from the crucial period of about 31 ka to 26 ka
BP, which witnessed distinctive sexual dimorphism. Despite the lack of credible
stratigraphic evidence from the Mladeč site, the recent attempt to provide direct
dates from some of its human remains suggests that they represent precisely this
interval (Wild et al. 2005). As we have seen in Chapter 2, male crania are charac-
terized by typical robust features. As in “Neanderthals,” cranial capacities exceed
those of “anatomically modern humans,” but we noted that there is a reduction
in the difference between male and female brain size relative to Neanderthal data
(Fig. 5.6). The female specimens show similarities with, as well as differences from,
accepted Neanderthal females, but are far more gracile than the males, while still
being more robust than males of later Pleistocene periods. The Mladeč population
as well as contemporary others in central Europe (e.g., Pavlov Hill, Předmostí, Dolní
Vestonice, Podbaba, Miesslingtal) thus seem to occupy an intermediate position
between late Neanderthaloid Homo sapiens and H. sapiens sapiens.

Gracilization begins typically in females, with males lagging many millennia
behind (Fig. 5.7). The process has continued to the Holocene, and reduction in both
dimorphism and robusticity is also still active in human “evolution” today. The face,
jaw, and teeth of European humans 10 ka ago are in general 10% more robust than

Fig. 5.6 Mladeč Cave 1, 6, and 5, Czech Republic, showing the striking morphological differ-
ences between the two females on the left and the male on the right. (To facilitate comparison, all
specimens are shown facing the same direction.)
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Fig. 5.7 Male and female relative cranial gracility in Europe through time, showing that the
decline in robusticity is gradual in males, but accelerated in females between 40 and 30 ka BP

those of today’s Europeans (and Asians), and those of 30 ka ago are 20–30% more
robust. Some modern humans (e.g., Aborigines) have retained tooth sizes typical
of archaic H. sapiens and other robust features are preserved in many populations
or individuals. Neanderthaloid specimens occur in the “Mesolithic,” such as the
Hahnöfersand specimen already mentioned, or the equally robust “Mesolithic” skull
fragment from Drigge, also from northern Germany, which is about 6250 years old
(Terberger 1998). Numerous other late specimens of Robusts range in age from the
Magdalenian through to the Neolithic, and younger.

Holocene gracilization could conceivably be explained as a response to changing
food-processing techniques or less physically demanding lives. The smallest tooth
sizes tend to be found in those areas where food-processing techniques have been
used for the longest time. However, this explanation cannot be extended to universal
gracilization during the Late Pleistocene. The life style of people 15 ka ago is not
thought to have been significantly different from that of 35 ka ago, yet the overall
rate of gracilization appears to be have been reasonably uniform over the past 50 ka
(Fig. 5.7). As a universal phenomenon, it has not been explained, and indeed has
been ignored due to the dominance of the replacement model.

Natural selection simply cannot account for a significant reduction in robusticity
and reversal of encephalization without any apparent trade-off in evolutionary bene-
fits for the organism in question. No such benefits are apparent, and yet this
process seems to have been universal wherever humans existed during the Final
Pleistocene. It is proposed here that the dimorphism observed during the crucial
period of the last twenty or thirty millennia of the Pleistocene presents the key
to the most parsimonious explanation. Dimorphism in mammals generally reflects
one or both of two selection pressures: competition between males for access to
females, or male–female differences in food procuring strategies, with males pro-
visioning females (Aiello and Wheeler 1995; Biesele 1993; Deacon 1997). In the
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case of late hominins it has been suggested that physical competition among males
may have been diminished radically with the introduction of accurate projectile
weapons acting as “equalizers” (Boehm 1993, 1999). This is, however, not a sat-
isfactory explanation: effective distance weapons were in use long before the Upper
Paleolithic (as noted in the previous chapter, spears of the Lower Paleolithic were
found at seven European sites), together with evidence of large game hunting. Thus,
the “equalizers” had long been in use and they do not explain the gender-specific pat-
tern of later gracilization, nor the extensive fetalization that took place in the Final
Pleistocene.

The Fetalization of Humans

Human evolution, particularly in the latter part of the Pleistocene, simply cannot
be assumed to have been a purely biological process (Dobzhansky 1962: 18); it
must have been increasingly moderated by culture, as predicted by gene-culture
co-evolutionary models. It is self-evident that practices such as deliberate breeding-
mate choice determine procreational success today (Buss and Barnes 1986; Buss
et al. 1990), so the obvious question to be asked is: at what point in time did it first
appear? Other primates (indeed, all other animals) exhibit no preferences in mate
selection of youth or specific body ratios, facial features, skin tone or hair; yet in
present humans these are deeply entrenched, perhaps “hardwired.” Facial symmetry,
seen to imply high immunocompetence (Grammer and Thornhill 1994; Shackelford
and Larsen 1997), is also of importance, and in female humans neotenous facial
features are strongly preferred by males (Jones 1995, 1996). Since this applies unde-
niably today, the rational way to examine this issue is to consider at what point in
human development the influence of nonevolutionary currents can be detected. It is
suggested here that around 40 ka ago, cultural practice had become such a deter-
mining force in human society that breeding mate selection became increasingly
moderated by cultural factors, i.e., by factors attributable to learned behavior. These
could have included the application of a variety of cultural constructs in choices
such as social standing, communication skills, body decoration (which becomes
notably prominent 40 ka ago), and most especially culturally negotiated constructs
of physical attractiveness.

In all animals, including all hominins, reproductive success determines phylo-
genetic direction. It is obvious that today, the processes of natural evolution are
largely suspended in our species’ development, having been widely replaced by cul-
tural mating imperatives. Inescapably, this development must have been phased in
at some time in our past. If we were to look for evidence of its timing, two strategies
spring to mind. We could look for signs that attributes of natural fitness were deci-
sively replaced by attributes that confer no Darwinian survival benefits, or we could
look for indications of a culturally mediated preoccupation with female sexuality.
We would note that, firstly, gracility, especially of females, develops strongly dur-
ing the “Aurignacian” and “Gravettian”; and secondly, that this very same period
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is marked by a distinctive preoccupation with female sexual attributes. The latter
is found in the common depictions of (mostly) isolated vulvae or pubic triangles;
for example, at Abris Blanchard, Castanet, Cellier and Le Poisson, La Ferrassie,
Laussel (Delluc and Delluc 1978) and in Chauvet Cave; and the creation of natu-
ralistic female statuettes, often with pronounced sexual aspects, beginning with the
“Aurignacian” (Bednarik 1989; Conard 2009). Therefore, the question to be asked
is: what cultural preferences could possibly have led to the gracilization of female
humans during the second half of the Würm glacial in Europe?

Mating preferences and their genetic results in respect of personality and anatom-
ical traits (Laland 1994), which could become cultural selection variables, can be
modeled by methods of the gene-culture co-evolutionary model (Cavalli-Sforza and
Feldman 1973; Feldman and Cavalli-Sforza 1989; Aoki and Feldman 1991; Durham
1991). It has been noted that traits selected for can include large female breasts,
small feet or male macho behavior, and most certainly physical “attractiveness”—
informed no doubt by cultural constructs of attractiveness (such constructs are not
objective, they exist purely in the human mind; Barkow 2001). The question then
becomes: if the recent gracilization of humans were related to fetalization, what
would be its anatomical consequences?

Humans resemble chimpanzees anatomically most closely in the latter’s fetal
stage (Haldane 1932; De Beer 1940; Ashley-Montagu 1960). Both the fetal chim-
panzee and the adult human have hair on the top of the head and on the chin, but
are otherwise largely naked. In apes, this changes rapidly upon birth, in humans it
remains for life. All male adult apes have a penis bone, but it is categorically absent
in both fetal chimpanzees and all male humans, from the fetal stage and throughout
life. In fact the penis bone of apes is one of the very last parts of the ape fetus to form,
shortly before birth, and its atrophy in humans appears to have been compensated
for by significantly increased penis length and thickness, relative to apes (Badcock
1980: 47). Similarly, in female chimpanzees, the labia majora are an infantile fea-
ture; in humans they are retained for life. The hymen, too, is present only in the
neonate ape, but is retained for life in human females in the absence of penetration.
The organs of the lower abdomen, such as rectum, urethra, and vagina, are typically
aligned with the spine in most adult mammals, including apes; only in fetal apes
and humans do they point forward relative to the spine (upright walking appears
irrelevant, because fetal apes do not walk). The human ovary reaches full size at
the age of five, which is the age of sexual maturity of the apes (De Beer 1940: 75).
Most importantly, the skull of an unborn ape is thin-walled, globular and lacks the
prominent tori of the adult ape, thus resembling the cranium of a modern human.
Upon birth its robust features develop rapidly. The slow closing of the cranial sutures
in humans is again clearly a neotenous feature (genes RUNX2 and CBRA1 refer).
The face of the ape embryo forms an almost vertical plane, as it does in the modern
human all the way through adulthood, which is certainly not the case in mature apes.
Even the brains of fetal apes and adult humans are much more similar to each other,
in terms of proportion and morphology, than they are to those of adult apes.

These and many other features define the anatomical relationship between ape
and man as the latter’s neoteny. The legs of fetal apes are relatively short, while the
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arms are about as long in relation to the body as in humans. In the apes, the arms
become much longer after birth. Human hands and feet resemble those of embryonic
apes closely, but differ significantly from both hands and feet of mature apes. In fact
the human foot, especially, retains the general structure found in unborn apes, which
rather contradicts the hypothesis that it is an adaptation to upright walking. It could
equally well be the case that upright walk is an adaptation to the neotenous foot
of hominins. Even the shape of the cartilage of the ear in humans is a neotenous
feature.

In neoteny, sexual maturity is attained before full somatic development, and juve-
nile characteristics are retained for life. In an evolutionary perspective, it refers to
species whose adults retain juvenile ancestral features. This has also been called
fetalization, because in such phylogenic development, fetal characteristics remain
into adulthood, and specific processes of anatomical maturation are retarded (De
Beer 1940). Indeed, it is fascinating to note that in human fetalization, biological
history seems to be repeating itself: all vertebrates appear to be the result of neoteny
in chordates (species having a notochord) hundreds of millions of years ago (De
Beer 1940: 76–78). The modern human has undergone so much selection in favor
of neoteny that this retardation should be seen as rivaling in importance the distin-
guishing anatomical characteristic of the oversized brain. It, therefore, needs to be
considered here. “But neoteny does not only contribute to the production of large
structural change; it is also the cause of the retention of plasticity” or “morpho-
logical evolvability” (De Beer 1930: 93). Adaptively useful novelties supposedly
become available as maturation genes are freed by pedomorphosis. This neotenous
“retention of plasticity,” also noted by Fuentes (2009), could be a key factor in
how humans became what they are; here it will need to be considered in more
detail.

Encephalization and neoteny in hominin evolution are quite probably related,
perhaps through supervenience. It is self-evident that, relative to the neonate ape,
the newborn human is not remotely as far developed. For instance, it would find it
impossible, for many months after birth, to cling to the fur of a mother for transport.
Of course this is related to its excessive brain size, which has caused it to be expelled
at a much earlier stage of fetal development. It can be regarded as highly probable
that human mothers always had to carry their infants. Indeed, one of the first kinds
of artifacts used by early humans was probably some kind of sling or baby-carrying
bag. The long period during which the human infant was entirely dependent upon
the mother, not just for sustenance but also to move with the horde as well as for
protection, extended the period for learning very significantly. This, obviously, coin-
cided with the continued growth of the brain after birth, which in fact exceeds that of
the fetus in man. In the first year after birth, our brain more than doubles in both vol-
ume and weight. It continues to grow, approaching adult size by the age of three, but
goes on expanding slightly more up to adolescence and even beyond. If we compare
this extraordinary development, unheard of in the rest of the animal kingdom, with
that of other primates, we see that in simians such as the rhesus monkey and in the
gibbon, 70% of adult brain size is achieved at the time of birth, the remaining 30%
in the subsequent six months. In the larger apes, the size of the brain approaches
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adult size after the first year of life. These are very significant differences, and they
are all connected with our neoteny.

Another marked difference between humans and most other animals is the abo-
lition of estrus, or periodicity of libido in the female. This almost uniquely human
feature has not been explained satisfactorily, but there is a good probability that
it is also related to these factors—through one of two alternative scenarios. The
excessively long period of infant dependency would have been mirrored in a similar
dependency of mothers on the horde, most especially for the meat protein needed for
the brain tissue of their unborn (Aiello and Wheeler 1995; Leonard 2002; Leonard
and Robertson 1992, 1994, 1997). It is thought probable that there was strong selec-
tion favoring female mutations allowing long periods of sexual receptivity, leading
to the abandonment of estrus altogether: those females who were longer or always
receptive were favored in the distribution of meat from kills, in a feedback system
facilitating fetal encephalization through better access to animal protein (Biesele
1993; Deacon 1997). It has been noted that on occasion, female chimpanzees are
only given meat after they have copulated with a successful hunter, and it is logical
that such a behavior trait would select in favor of continuously receptive females.

The second alternative explanation for the loss of estrus in humans is simpler
and would favor a very late introduction, but may seem no more than a stab into
the dark. Domesticated mammalian species lack the seasonal reproduction of their
wild ancestors and most can reproduce themselves at almost any time of the year.
It is remotely possible that the same effect in humans is the result of their self-
domestication.

Be that as it may, the numerous physiological features of human neoteny should
suffice to demonstrate that humans are anatomically best defined as a fetalized form
of ape. Although the process of selecting in favor of infantile physiology appears
to mark much of human history, during the Final Pleistocene it suddenly accel-
erated to an unprecedented rate and resulted in markedly unfavorable mutations,
from the perspective of natural selection. The brain of all higher species is hard-
wired to react in a nurturing fashion to neonate features, but this does not seem
to result in fetalization unless moderated by culture. Worldwide, wherever humans
existed 40 or 50 ka ago, possessing as they did Mode 3 technological traditions,
they shed all of their robust features in just a few tens of millennia. Their brain
size decreased, despite the rapidly growing demands made on their brains. Their
muscle bulk waned until their physical strength was perhaps halved, in tandem
with significant reductions in bone strength and thickness. The decrease in skull
thickness is particularly prominent, as well as relatively rapid reduction in cranial
robusticity. This process occurred so fast that it can be tracked through the mil-
lennia. At about 35 ka, we encounter partially gracile specimens from Europe to
Australia. The subsequent skeletal evidence presents a distinctive sexual dimor-
phism: the female crania, though still much more robust than male crania were
toward the end of the Pleistocene, show distinctive gracilization (development of
globular crania, reduction or absence of supraorbital tori and occipital projection,
significant loss in bone thickness, reduction in prognathism, and several other fea-
tures bringing humans closer to the fetal ape’s morphology). The males, however,
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remain almost as robust as typical “Neanderthals.” Ten thousand years later, the
females have become markedly more gracile, and the robust features of the males
have also begun to wane. Toward the end of the Pleistocene, the males begin to catch
up with the females, and from there on the loss of robusticity continues right to the
present time (Fig. 5.7).

The Pain of a New Idea

The explanation proposed here is radically different from any other so far offered
for the key phenomena discussed in this book. It is an idea I believe has not been
expressed by anyone previously. The closest notion I have only recently found
is Eugen Fischer’s (1914) objectionable suggestion of almost a century ago that
“races” may have been subjected to “breeding.” Firstly, the whole idea of racialism
(Brace 1996, 2005) is misguided and baseless; second, Fischer happened to be a
persistently racist commentator, closely associated with a fascist regime.

In all sexually reproducing species, all characteristics of individuals are said to be
inherited through genes. It does not necessarily follow that all inheritance must be
encoded in DNA. The principles and mechanisms of genetics apply to the molecular
structure of cells and tissues, the development of individuals and the evolution of
whole populations. Selective breeding defies natural evolution in the sense that it
can rapidly change the characteristics of a population without any natural selection
in the Darwinian sense.

To appreciate the effectiveness of such a process we only need to recall the dra-
matic example of the effects of domestication provided by the dog, bred in just
15 ka to far more radical skeletal extremes than are evident among all hominins
for more than 3 million years. Given the right selective factors, domestication can
occur rapidly rather than gradually. Importantly, domestication demonstrates that
the continuous selection of a single trait does not necessarily evolve a population of
better-adapted organisms, as natural selection would be expected to yield. Rather, it
shows that selection for a single trait results in changes in numerous traits, changes
that are usually deleterious, be they physiological or a range of others. For instance,
domestication of animals typically results in decreased cranial volume relative to
body size, a decrease that in some species (e.g., pigs) can be as much as 30–40%.
In hominins, we have seen that the reduction in brain size over just a few tens of
millennia amounts to at least 200 ml. Leading physical anthropologist Henneberg
(1990) comments on the reduction of human cranial capacity since the MSA. When
we see an increase by that amount in the earliest hominins we regard it as signifi-
cant and wax lyrical about encephalization, even though it required many hundreds
of millennia of evolution. But when such a staggering loss of volume occurs in a
relatively short time, it is ignored so as not to question the replacement dogma.

We would be hard pressed to deny that cultural determinants are powerful in the
choices we make today; therefore, there must be a point in time when these began
to override Darwinian selection. One could argue that this “evolutionary luxury”
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perhaps occurred when humans developed the ability of producing staple food sur-
pluses, through the advent of agriculture. Alternatively, we could look at the hard
evidence and search for signs of phylogenic developments that defy natural evo-
lution. I have chosen the latter here, and propose that the apparent reduction in
evolutionary fitness evident in the recent neotenous gracilization of Homo sapiens
marks the time when physical appearance became a cultural construct affecting mate
choice. It began with a sexual male preference of females with mutations presenting
juvenile somatic characteristics, i.e., females pioneered it. The decline of robustic-
ity in males lagged many millennia behind the gracilization of females. Individuals
considered attractive simply had more (and perhaps more successful?) offspring,
and it is they who “replaced” the robust genes.

The paleoanthropological record worldwide suggests the gradual introduction
of selective breeding between 50 and 30 ka BP. It is reasonable to assume that
much of what constitutes sexual attractiveness is attributable to cultural constructs,
although there may well be biological bases for these (such as immunocompe-
tence, or the greater reproductive potential of young females because they offer
more fertile years). Once these affect “conscious” mating choices, breeding pat-
terns favor their perpetuation, and the population should be considered to experience
domestication.

We have three basic hypotheses to account for the universal change from Robusts
to Graciles in the final Pleistocene: replacement by an invading population in four
continents (for which we lack any evidence, be it skeletal, technological, cultural or
genetic); gene flow and introgression without any mass movement of population
(which is demographically more plausible but fails to explain the apparent sus-
pension of evolutionary canons); or cultural moderation of breeding patterns (i.e.,
domestication). Only the last-named option can account for all the hard evidence
as it currently stands. With breeding mate selection becoming increasingly moder-
ated by cultural factors we have a far more effective explanation for the worldwide
precipitous change from robust to gracile types than any other offered so far. This
is certainly not a development unique to Europe, it is found in Australia, Asia, and
Africa as well. It is incumbent upon us to explain why a species should suddenly,
in evolutionary terms, develop such regressive features as thinner skulls, smaller
brains, significantly reduced bone and muscle strength, and perhaps even hair loss
in a cold region. Nature does not select for such plainly disadvantageous variables,
but culture might. The most logical explanation is that cultural factors had begun to
dominate breeding patterns to the extent that anatomically modern humans are the
outcome of their own domestication.

This demands a revolutionary change in the way we view hominin development
in the last part of the Pleistocene. The skeletal evidence from central Europe sug-
gests that this process began with males developing a reproductive preference for
females of juvenile characteristics, whose genetic success only needed to be very
marginally greater to achieve the changes the skeletal record documents. A selec-
tion bias of much less than 1% per generation suffices to yield the change observed.
One of the most decisive issues is that in no animal species, right up to apes, do
any of the factors determining modern human sexual preferences play any role: any
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bonobo will happily couple with any other, irrespective of facial symmetry, hair
color, youth or whatever. It is, therefore, inescapable that ideas of a sexual desirabil-
ity that was unrelated to mere reproduction must have been introduced at a certain
time in human history. As they became reified (and apparently expressed in paleoart
since 40 ka ago; Conard 2009; Porr 2010), their effect on breeding patterns would
easily account for the progressive female gracilization we observe. This is then a
case of cultural selection for specific phenotypes of juvenile features. Eventually, it
also affected the male genotypes, resulting in the reduction of male robusticity that
becomes marked during the “Gravettian” and continues to the present time. In short,
humans “domesticated” themselves, unintentionally, well before they did the same
with other species.

In general the domestication of animals and plants consists of the collective
genetic alteration of their physiology, behavior or life cycle through selective breed-
ing. Historically, this process is thought to have begun with the gradual and probably
unintentional domestication of the wolf in the Final Pleistocene (possibly in the
order of 15 ka ago), and the domestication of numerous plants and animals in the
course of the Holocene. In general, the term has been used for such alterations
caused, deliberately or not, by humans, but it has not so far been applied to humans
themselves. In fact humans are often considered to be the initiators of domestication,
even though there are numerous examples of domestication by other species. Many
animal species, vertebrate and invertebrate, from mammals to ants, have domesti-
cated others, for instance, to modify foods undigestible by the domesticators, or for
their labor or simply to serve as staple food source. Humans, of course, are animals
too, but to what extent they might be the product of their own “domestication” has
not been the subject of any attention so far.

We can expect this new hypothesis accounting for the origins of “modern
humans” to be contested most vigorously, especially by those whose hypotheses it
obviates. Competition between scientific paradigms is not the sort of battle that can
be resolved by proofs (Kuhn 1962). As Max Planck has pointed out, “[a] new sci-
entific truth does not triumph by convincing its opponents and making them see the
light, but rather because its opponents eventually die, and a new generation grows up
that is familiar with it”. Thus, paradigms are gradually replaced as more practition-
ers, especially the younger and those of more flexible thinking, are won over by the
better explanation, until only a few elderly of strong allegiances remain. (Thus, even
in the competition of hypotheses, De Beer’s youthful plasticity and morphological
evolvability win out in the long term.) It is unfortunately true that the acceptance of
a model is not a function of its objective merits, but is a largely democratic issue.
Typically, a new paradigm appeals to the individual’s sense of the appropriate or the
aesthetic; it is said to be neater, more suitable, simpler, or more elegant (Kuhn 1962:
155). While all of these apply to the domestication hypothesis, when comparing it
to the awkward replacement hypothesis with its countless contradictions, it must
be remembered that the proponents of an established paradigm have devoted their
lives and careers to their cause and are understandably reluctant to relinquish their
preeminence. That will certainly apply to the African Eve advocates, Pleistocene
archeology being the sluggish discipline that it is.
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The acceptance of a new paradigm entails also the renunciation of many of the
books and articles in which that paradigm has been embodied. Academic textbooks
are the pedagogic vehicles for the perpetuation of what Thomas Kuhn defines as
“normal science.” According to him, they are systematically substituted for the
creative scientific literature that made them possible; they are immensely effec-
tive in the educational initiation of scholars. Yet they are inevitable abstracted,
dumbed-down and diluted rationalizations of the often very complex concepts
they popularize for academic mass-consumption. In this light the quasi-democratic
operation of disciplines facilitates the perpetuation of dominant paradigms, and
the domestication hypothesis, certainly a case of Kuhn’s revolutionary science, is
assured a rough ride for some time to come. That will not be a reflection of its
weakness, and if it is a better approximation of reality it can be expected to prevail
ultimately.

To quote Kuhn (1962: 172) once more, the analogy that relates the evolution
of organisms to the evolution of scientific models is “nearly perfect.” The testing
of scientific theories through probabilistic verification does resemble the course of
natural selection. Naturally any scientific advance involves a certain amount of com-
mitment, in which one always runs the risk of being wrong, and the theory proposed
here is indeed very audacious. I am very conscious of that, but there are some aspects
here that appear to be in my favor. For one thing the gatekeepers of archeologi-
cal knowledge have, through their censorship designed to preserve a dogma, also
blocked scientific access to the information they have suppressed. The sciences, in
their questions to archeology on many matters that are consequential to them, have
been receiving a great deal of tainted information. Once they become aware of that,
they are likely to react swiftly. While it is true that the protagonists in paradigmatic
disputes tend to talk through each other, in this case I am not appealing so much to
the Pleistocene archeologists, but more to those in the sciences who are interested
in these matters, for a great variety of reasons—as well as to anyone else fascinated
by the general topic. This is a deliberate strategy on my part, because I know from
experience and from history that the discipline of archeology, like any hegemony
based on authority, can absorb a great deal of dissent without change, by systemat-
ically disregarding it. For instance, the idea of taphonomic logic (Bednarik 1994),
introduced in the early 1990s, has been ignored ever since because of its devas-
tating effects on the credibility of most archeological claims. The discipline seems
to be immune to such critique, but it depends very heavily on the approval of the
public and other disciplines. After all, the public, society as a whole, underwrites
the cost of the hobby of archeologists, who produce nothing of economic worth but
have become a threat to the cultural heritage of the world. Not only do they destroy
archeological deposits by excavating them, some of them facilitate the systematic
destruction of rock art sites for payment (Bednarik 2008e). The dark sides of a
primarily political discipline appropriating the interpretation of other societies’ his-
tories for the “winners of history” (today’s nation states) are unknown to the public;
archeology has always been careful to ingratiate itself with its sponsor. The demand
that Pleistocene archeology comes clean with its blind spots, therefore, needs to
come from the public, and in the specific field of human origins, both the public and
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the scientists need to exact valid information in place of the falsities and half-truths
they have been fed so far.

It is simply untrue that archeologists understand human origins; it is even untrue
that the dominant model presented to the public is the best available hypothesis
(Bednarik 1996); and it is a perfectly reasonable entitlement of the public to expect
not to be presented with some ridiculous Biblical story of an African Eve and her
genocidal prodigy, reminding us of our collective guilt. If this is the best Pleistocene
archeology can provide to explain the process of becoming human, then it is time for
the public to withdraw its support from a discipline hopelessly mired in ignorance.
If scholars cannot tell us what the primate bones from Liang Bua in Flores represent,
perhaps it is time for them to begin reflecting on this academic impotence. And in
this context I suggest to my opponents in Eve’s camp to think twice before they
apply the standard “Boucher de Perthes treatment” to me or to my propositions. It
did not work then; it has never worked in the long term.
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Chapter 6
The Big Picture

A Preamble

Some of the previous chapters would tend to give the impression that this book
focuses on the origins of what some define as anatomically modern humans. This
is attributable to the need to place the general topic of the human condition within
a framework of explaining why dominant paradigms of recent decades are false,
both in the general sense (i.e., why the dominant epistemology can only yield false
models) and in the specific sense (i.e., why notions of the beginnings of human
modernity fail). In that sense, this particular debate was crucial, having shown
the inherent deficiencies in the discipline; why they are predictable; and how the
issues relating to the final Pleistocene percolate right down and affect all preceding
chapters of human development in similar patterns. We have seen that comprehen-
sive evidence of symbol use extends back not, as the orthodox model demands,
30 or 40 ka, but at least twenty times as long. This is not only in the form of
objects and markings collectively defined as paleoart, or in the evidence of pig-
ment use. One form of symboling, i.e., complex language use, is demonstrated
by the ability of maritime colonization, which extends in the order of one mil-
lion years into the past. It is simply impossible for a group large enough to found
a genetically viable population to embark on such an expedition—and the plan-
ning and preparation it engenders—without a minimum level in the complexity
of communication. Whatever that level is (and one can design testable proposi-
tions about it), it has been demonstrated for the final part of the Early Pleistocene,
through the several successful ocean crossings by colonizing parties that have
occurred.

Human modernity, then, did not suddenly appear at any particular point in time,
but developed gradually, over many hundreds of millennia. But human development
as such began earlier, prior to the skilled use of symbols. Hominins first evolved dur-
ing the Pliocene period, which lasted from 5.2 to 1.7 million years (Ma) ago. Earlier
contenders such as Sahelanthropus tchadensis are even 7 Ma old, thought to have
walked upright, but the Pliocene is the period during which the australopithecines
flourished, apparently only in Africa. They occurred in several forms, at least one
of which is thought by some to be a human ancestor. The earlier Orrorin tugenensis
from Kenya, at about 6 Ma, is another contender for human ancestry. The position
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of the two Ardipithecus “species,” Ardipithecus ramidus and Ardipithecus kadabba,
remains controversial. They lived about 4.4 Ma ago.

The gracile australopithecines commence around 4.2 Ma years ago. With a brain
little more than a third the size of a modern human’s, they were certainly bipedal,
as especially the Laetoli tracks amply demonstrate. Although they possessed a
hyoid bone (Alemseged et al. 2006), it seems unlikely that they were capable of
complex verbal communication. The Makapansgat cobble we visited in Chapter 3,
found among their remains in the filling of a dolomite cave in South Africa, may
perhaps not have been deposited by them, but by a contemporary human resem-
bling Kenyanthropus platyops. The australopithecines are represented by several
“species,” Australopithecus anamensis (4.2–3.9 Ma), A. afarensis (3.6–2.9 Ma),
A. africanus (3–2 Ma), A. bahrelghazali, and A. garhi (c. 2.5 Ma). The latter has
been found together with stone tools and butchered animal remains, and has been
suggested to link australopithecines to the later hominin lineage.

In view of the common use of tools by modern chimpanzees and other primates
there can be no doubt that tool use increased during the long reign of the aus-
tralopithecines. A particularly interesting aspect of the gracile australopithecines
is that they apparently evolved into robust forms, now subsumed under the genus
Paranthropus. These were more muscular and their skeletal remains are somewhat
larger and more robust, and they developed alongside human species, beginning
about two million years ago, in the very last part of the Pliocene. There is again much
disagreement concerning the status of the genus; some researchers see it as too prim-
itive to compete with the contemporary Homo species, but it has also been shown
to have used Oldowan-type stone tools, and one species, Paranthropus robustus,
is credited with using both “advanced” tools and fire at Swartkrans, South Africa.
Interestingly, this has been explained away as being evidence of imitation of human
behavior, an unlikely explanation that we have already encountered toward the end
of the human ascent (“Neanderthals” imitating the mythical “Moderns”). The cur-
rently earliest solid evidence of fire use is from the same country, excavated in the
lowest horizons of Wonderwerk Cave (Fig. 6.1); and about 1.7 Ma old (Beaumont in
press). The two other Paranthropus “species” currently distinguished are P. boisei
(2.3–1.4 Ma) and P. aethiopicus (2.7–2.3 Ma).

Kenyanthropus platyops lived about 3.5–3.3 Ma years ago and has been proposed
by some to be human, perhaps ancestral to Homo habilis. Others include K. platyops
with the australopithecines, suggesting that the species is not distinctive enough
to warrant having its own genus. On the other hand, some prefer to group Homo
rudolfensis with this genus, calling it Kenyanthropus rudolfensis.

The fully human species that existed alongside australopithecines and then later
coincided with Paranthropus were Homo habilis, H. rudolfensis, and H. ergaster.
H. rudolfensis dates from about 2.5 to 1.9 Ma ago, and the roughly contemporary H.
habilis lived 2.3–1.6 Ma ago. Numerous stone tools of the Oldowan tradition have
been found with the latter’s remains, and were probably also used by the former.
Some researchers consider them a single species, but it is more widely thought that
they were too different. There is much unresolved speculation about which of the
two, if either, was the ancestor of the subsequent hominins, but H. rudolfensis seems
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Fig. 6.1 Part of the Oldowan hearth in Wonderwerk Cave, an ash lens of 2 m length, containing
hundreds of calcined bone fragments, c. 1.7 million years old

more developed. The H. habilis brain of 650 ml was considerably larger than the
average Australopithecus brain, and the brain shape was more human-like. In one
of its endocasts, the bulge of Broca’s area, related to the motor control of speech,
is visible, suggesting that the species may have been capable of verbal communica-
tion. The brain size of H. rudolfensis, with an average cranial capacity of 750 ml (the
modern average is 1350 ml, ranging from 900 to 1880 ml, that of australopithecines
ranges from 400 to 545 ml), considerably exceeding that of H. habilis. H. rudolfensis
brains show a pattern that may be related to handedness and tool-use or manufac-
ture. The degree of cranial asymmetry also appears to increase in later hominins. The
endocast of the type specimen of H. rudolfensis, KNM-ER 1470, shows a somewhat
more complex and modern-human-like third inferior frontal convolution compared
with those of pongids. This is one of the few sources of information we have of
the evolutionary reorganization of the brain, because the area it concerns includes
Broca’s area. Unfortunately, later hominin endocasts, from H. habilis and H. erectus
through archaic H. sapiens to the present, seldom show the sulcal and gyral patterns
faithfully. With regard to brain reorganization, left-right cerebral hemispheric asym-
metries exist in extant pongids and the australopithecines, but neither the pattern nor
direction is as strongly developed as in modern or fossil Homo (see next chapter).

Sexual dimorphism, the strong differences of the sexes apparent in the early
hominins, reduced gradually with the australopithecines, and by the time of Homo
ergaster (848–908 ml) had largely disappeared. This species, or subspecies of
early H. erectus, existed between 1.9 and 1.4 Ma ago and it heralds significant
changes, such as the production of typologically distinctive stone tools, most impor-
tantly “handaxes.” It is also the first that can be shown to indisputably having left
Africa, although the matter of possible previous human colonizers remains open.
In particular, several human remains from Dmanisi, Georgia, 1.7 Ma old and with
a brain ranging from 600 to 780 ml (Gabunia and Vekua 1995; Dean and Delson
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1995), seem to be closer to H. habilis than to H. ergaster. More importantly,
the stone tools at Dmanisi are of the Oldowan cobble tool type, not of the early
Acheulian associated with H. ergaster. However, the earliest supposedly hominin
finds reported from Asia are the late Pliocene mandibular fragment with two teeth
and a single maxillary incisor from the Longgupo Cave site in China (Huang and
Fang 1991; Huang et al. 1995; Wood and Turner 1995). Paleomagnetic dating sug-
gests an age of 1.96–1.78 million years ago, electron spin resonance dating has
provided a conservative minimum age of a million years, and this is supported by the
plentiful accompanying faunal remains (116 species). Together with the very early
dates for Javan Homo erectus, this find questions the sole African development of
Homo (Culotta 1995). Lacking good diagnostic features, the Longgupo specimens
were thought to resemble either Homo habilis (Ciochon 1995) or Homo ergaster
(Wood and Turner 1995), but alternative possibilities offer themselves. Two stone
tools were found in the hominid/hominin-bearing sediment stratum of the cave.
While the upper lateral incisor is generally accepted as being human, the mandibu-
lar fragment is not, being attributed to an ape by some commentators (Schwartz
and Tattersall 1996). Dennis A. Etler and Milford H. Wolpoff (personal commu-
nication Nov. 1996) have both expressed the opinion that the latter might be of
Lufengpithecus, but the incisor resembles both recent Asian human specimens and
H. erectus. This would be as difficult to reconcile with the reported age as would
be the occurrence of stone tools with an ape. However, it would be only “slightly”
older than the claimed earliest date of that species in Java (Swisher et al. 1994)
and the hominins at Dmanisi. Moreover, in 2000, stone tools found in Renzi Cave,
Anhui Province, eastern China, were assigned a date of 2.25 million years, fuelling
debate about the origins of H. erectus, a species widely but not universally accepted
as ancestral to modern humans. The very early Chinese finds derive much support
from those at the Pakistani sites Riwat and Pabbi Hills, dated to the Plio-Pleistocene
and the Early Pleistocene (Rendell et al. 1989; Hurcombe 2004).

The Human Ascent

It then seems that the somatic conditions of producing the kinds of differentiated
sounds that form speech were present in hominins by more than 3 Ma ago, and that
by 2 Ma ago, some form of incipient speech was probably in use. Seen within the
greater scheme of things, this would appear to be a realistic interpretation of the
evidence currently available. By 1.7 Ma, at the latest, controlled use of fire is well
illustrated. The hearth in Wonderwerk Cave is a good 30 m into the cave; it is about
2 m long and contains hundreds of smashed and calcined animal bones (Fig. 6.2).
In other words, by the time H. erectus emerged and colonized huge parts of the Old
World, he was very probably assisted in this by symboling competence and fire use.
The notion that he arose in one particular place (Africa being favored by most) is
perhaps simplistic: if people 1.8 Ma ago occupied large parts of Africa and Asia,
as appears to be the case, it is more likely that some populations were contiguous,
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Fig. 6.2 Detail of the oldest
currently known hearth,
Wonderwork Cave, South
Africa, showing calcined
bone fragment in the ash
layer

and that reticulate gene flow occurred—which means that the newer forms did not
evolve in one place, but as a reflection of developments elsewhere. This is simply
the same situation that we encounter toward the end of the Pleistocene, and very
probably throughout the intervening times.

Homo erectus first appears 1.8 Ma ago with a brain capacity of about 850 ml,
but its late Asian representatives, in the order of 300–500 ka old, ranged from
1100 to 1250 ml, i.e., well within the range of modern humans. For instance,
the cranial capacity of present-day female Aborigines is 1181 ml; that of males
is 1347 ml. The increase occurred without any apparent change in body size,
H. erectus is of modern height, stature, and body proportions. The species’ fos-
sils occur widely in Africa and Asia, but European claims of its occurrence
are rejected by many scholars. In China, its remains were initially found at the
Zhoukoudian 1 Site, later at Gongwangling, Chenjiawo, Donghecun, Qizianshan,
Tangshan, Longtandong, Xiaohuashan, Xichuan, Danawu, Quyuan River Mouth,
Yunxia, Longgudong-Yunxian, Longgudong-Jianshi, and Bailongdong. First found
at Trinil on the Solo River (Dubois 1894), Early Pleistocene hominins were also
recovered from the upper part of the Pucangan beds and the probably later lower
part of the Kabuh beds at Sangiran, Java. Klaatsch (1908) was the first to propose an
evolutionary sequence connecting the Javanese hominins with Australids. After the
discovery of much more recent hominin remains at Ngandong, Weidenreich (1943,
1945, 1951) developed this idea (see Fig. 1.1), which was eventually incorporated
in what is today known as the multiregional hypothesis of the origins of modern
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humans (Larnach and Macintosh 1974; Thorne 1980, 1989; Thorne and Wilson
1977; Thorne and Wolpoff 1981; Wolpoff 1980, 1989, 1991, 1997). The Mojokerto
child is the earliest known hominin fossil in Java, being from the Pucangan deposits
and 1.81 Ma old (Swisher et al. 1994), while the Sangiran individuals are about
1.66 Ma old.

Despite a considerable number of hominin fossils from the Middle Pleistocene,
the subsequent evolutionary history of humans in Asia defining the grading of H.
erectus into archaic Homo sapiens remains unclear. Chinese fossils of early archaic
H. sapiens of erectoid features are those from Xujiayao, Dingcun, Yunxia, Yenshan
and the Dali cranium, and Wanlongdong maxilla, which are already of the early
Late Pleistocene, but still of very robust features. The picture becomes even more
confusing when we consider the only two Indian finds, of the last part of the Middle
Pleistocene and found with a rich assemblage of Acheulian tools. The Hathnora
calotte from the Narmada valley was initially described as a late H. erectus (de
Lumley and Sonakia 1985), and while its thick torus, postorbital constriction and
bone thickness suggest this, the vault is far too well rounded and of exceptional size
(Fig. 6.3). At approximately 1300 ml it is not only above the range of H. erectus, but
also high for a H. sapiens, since it is thought to be of a female in her thirties. Only the
right half of the cranium, with zygomatic arch, right torus and right part of occipital
are intact (Bednarik 1995: 611, 1997: 26). The second Indian specimen, from the
same site and stratum, but from another individual and perhaps even another species,
is an adult clavicle that suggests a body size of little over a meter (Bednarik et al.
2005).

Combined with the recently discovered new hominin dwarf specimens from
Flores, this serves to underline the extremely fragmentary nature of our evidence of
hominin evolution in Asia. This is particularly unfortunate because the current cul-
tural evidence suggests that some of the major developments in nonphysical human
evolution occurred in southern Asia. Certainly, the hominin specimens in Africa

Fig. 6.3 The Hathnora
calotte, Narmada valley,
India, perhaps around
200,000 years old
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and eastern Asia since the final Pliocene demand that southern Asia must have been
occupied for at least two million years. The recent discovery of stratified Olduwan-
type cobble tool industries, particularly in the basal layer of Daraki-Chattan, central
India, adds a tantalizing note to this scenario (Bednarik et al. 2005). The most par-
simonious interpretation of the data as it stands appears to be that pre-H. erectus
hominins were established in both southern and eastern Asia.

But what is particularly perplexing is the presence of sound evidence of rock art
production, as noted in Chapter 3, from two central Indian deposits of Oldowan-like
Mode 1 traditions, first at Auditorium Cave at Bhimbetka, and most securely demon-
strated at Daraki-Chattan, in the Chambal valley. Twenty-eight cupules on exfoliated
rock fragments (and one on in-situ rock) were excavated from Acheulian Mode 2
layers as well as from the chopping tool industry below them. Moreover, numerous
hammerstones used in the production of the 530 cupules in the quartzite cave were
recovered from the Mode 1 technocomplex of the site’s basal sediments. Although
secure dating of the sequence has remained elusive so far at Daraki-Chattan, the
“handaxe”-free industries in India are known from many other sites.

The earliest phase of human presence in India, of Mode 1 assemblages, is rep-
resented by limited but tantalizing references to archaic chopping tools, cores, and
flake tools, sometimes referred to as Soanian. Most of these occurrences are sur-
face finds (e.g., Guzder 1980; Sharma and Roy 1985; or Pabbi Hills in Pakistan,
Hurcombe 2004) or come from alluvial or colluvial deposits, including conglom-
erate horizons (e.g., Durkadi, Armand 1983; or Mahadeo-Piparia, Khatri 1963).
In very few cases, the Mode 1 industries have been excavated from secure strati-
graphies, Auditorium Cave and Daraki-Chattan being the prime examples. There
remains wide disagreement about the antiquity of the early Acheulian and the Mode
1 industries of India, reflecting similar recent debates in southern Europe (i.e., in
Spain, France, and Italy). Based on the potassium-argon dating of volcanic ash in
the Kukdi valley near Pune to 1.4 million years ago, some favor that magnitude of
age for the earliest phase of the Acheulian (Misra and Rajaguru 1994; Badam and
Rajaguru 1994). An age of well over 400 ka seems also assured by thorium-uranium
dating (Mishra 1992; Misra and Rajaguru 1994). Others, especially Acharyya and
Basu (1993), reject such a great antiquity for the early Acheulian in the subconti-
nent, and the ESR date of c. 1.2 Ma for early Acheulian finds at Isampur (Paddayya
et al. 2002) remains tentative. However, Chauhan and Patnaik (2008) have shown
that lithics at the Narmada site Dhansi, less than 3 km south of the hominin site
Hathnora, occur in a major formation of the Matuyama Chron, presumably placing
them in the Early Pleistocene.

Until the chronology of the early Lower Paleolithic traditions of southern Asia
can be clarified, little should be said about the possible antiquity of the extremely
early rock art of central India. However, combined with other factors, such as the
first development of maritime navigation, also in southern Asia, there is a rea-
sonable expectation that this region could have been a major hub in the Early
Pleistocene development of human cognition, technology, and culture. Whereas the
early physical evolution of hominins can reasonably be attributed to Africa, there
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is currently no evidence from that continent that would imply significant cultural
development prior to mid-Middle Pleistocene times. The early appearance of pig-
ment use (Hunsgi) and collection of quartz crystals (Singi Talav), in both cases in
the Lower Acheulian (see Chapter 3), combined with the certainly very complex
behavior evidenced in the early cupule tradition predating the Acheulian, suggests
southern Asia’s priority in the cognitive development of hominins.

When I presented the evidence for the Pleistocene seafaring abilities one of the
commentators chided me for stating that Homo erectus was the greatest colonizer
in the phylogenetic history of primates and also the greatest achiever in a cul-
tural sense. “Is there anyone that would actually accept such a view”, he asked
(Rowland 2003). This implies that he had not appreciated the qualifying content of
my statement. I had pointed out that the capacity to domesticate natural systems
and energies; of complex communication; of symboling; and presumably of per-
ceiving constructs of reality—i.e., traits defining modernity in humans—were first
developed by H. erectus. And I noted “what H. sapiens sapiens added to this cultural
capital is much less significant, seen in a proper historical perspective”. I pointed out
that once these capacities had been initiated, all subsequent developments were log-
ical outcomes of what had already been set in motion. As an archeologist Rowland,
I assume, was concerned about two aspects of my audacious statement: that it utterly
contradicts archeological dogma; and that it rejects the notion of modern humans
being the crown of creation. His first concern would be understandable, many arche-
ologists share it, but it is irrelevant to anyone wishing to understand human origins.
Of more interest would be the second aspect: the propensity of human groups to
glorify the achievements of their kin, always at the expense of “The Others.” I fear
that “in a proper historical perspective”, Neil Armstrong’s small step in 1969 was
just a small step for mankind, when compared to the incredible accomplishments of
our predecessors several hundred millennia back. The calculated risks of a trained
specialist, who would never undertake a journey into the unknown without a strong
belief in a safe return, are no match for the courage of taking one’s clan on a one-
way trip to possible, even probable, oblivion. We have ethnographic evidence that
the failure rate of Stone Age sea crossings must have been horrific: Tindale (1962)
recorded an average death rate of 50%. Nor can we find an equivalent transfor-
mation in the way the human condition changed during H. erectus’ reign at any
subsequent time: it seems that once a specific set of circumstances had determined
the direction of nonsomatic development of humans, it led to a spiraling process of
elaboration of the minutiae, which, subject to external variables of changing climate
and environment, was more or less an inevitable outcome.

Maritime colonization demonstrates a whole raft of human capacities, such as the
successful operation of a collective consciousness (sensu Émile Durkheim); a well-
developed theory of mind (ToM); the effective use of language to convey abstract
concepts and refer to future conditions; a certain minimum level of social orga-
nization; the capacity of long-term forward planning; and of course a variety of
technological prerequisites.

The merkwelten of earlier hominins may not be accessible to us, but there are
quite a few aspects of Middle Pleistocene people’s reference frames that might be
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accessible to testing. To cross the sea, even a single individual would need to engage
in planning such an expedition. Since the straits separating islands cannot be crossed
by mere drifting, because of their always strong and unpredictable transverse cur-
rents, humans were never able to cross them without some form of flotation device
capable of being propelled. But individuals or small groups cannot found a viable
new population; this requires dozens of people, and most especially a good num-
ber of females of childbearing age. In all ethnographic cases we know of, only the
males took to the sea habitually, for fishing, whaling, sealing, seabirding, warfare,
and so forth, because the group’s females were too precious to risk. It is, there-
fore, not unreasonable to imagine that to plan a maritime colonization would have
involved a great social and organizational challenge. And that is before we consider
the need to plan the technical details: rafts of adequate sizes did presumably not just
happen to be around, they had to be built. Details such as the transport of drinking
water had to be attended to, and of having the tools to survive not only the journey,
but also the challenges immediately after landing. There should be no doubt that
many of these efforts, perhaps even most of them, either failed immediately, with
the migrants forced out onto the open ocean to perish there (Bednarik 2003a: 61);
or at a later time when they failed to establish a new population in the new land,
for whatever reason. And yet, we know that there were numerous instances when
Pleistocene navigators succeeded in founding permanent new colonies, sometimes
after traveling for hundreds of kilometers across open sea. For such island popula-
tions to become archeologically visible, they had to be very well established and
number in thousands. We know that they were of Lower and Middle Paleolithic
technological traditions. This, more than any other factor one can present, provides
a level of the full capabilities of hominins of Modes 1–3, respectively, and any alter-
native, minimizing archeological claims of their abilities have to be, I regret having
to say, relegated into the realm of mythology.

Hermeneutics of these issues hinges on sound and representative archeological
data as well as the inputs of evolutionary psychology, neuroscience, semiotic mod-
eling and similar pursuits. But not only is the quality of mainstream archeology’s
information largely inadequate and tainted by dogma, there is very little substan-
tive dialogue between archeology and the various sciences concerned. While the
study of cognition has not kept pace with the study of the brain, the disparity is still
much greater between the advanced state of today’s neuroscience and the primitive,
backward operation of Pleistocene archeology. Humanists are guided, if only sub-
consciously, by an inclination to maintain the special status of humans, which is
being gradually eroded by the sciences, such as for instance ethology. Virtually all
the newly discovered human singularities are located in areas associated with either
complex social cognition (theory of mind) or language, which renders it inevitable
to look for the origins of human modernity in those areas.

Each organism can only prove the existence of his or her own mind through
introspection, and has no direct access to others’ minds. The presumption that other
cognizing organisms have a mind is termed a theory of mind (ToM): the ability
to attribute mental states—beliefs, intents, desires, pretending, knowledge, etc.—to
oneself and others and to understand that others have beliefs, desires, and intentions
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that are different from one’s own. Although present in numerous species, at greatly
differing levels, it has perhaps attracted most attention in the study of two groups,
children and apes, and the level they conceive of mental activity in others, attribute
intention to and predict the behavior of others.

Theory of Mind, Language, and Exograms

One of the most comprehensive and influential recent syntheses on the connec-
tion between consciousness and language is the work of cognitive neuroscientist
and research psychologist Merlin Donald (1991, 2001). He opposes the trend he
perceives to deny evolutionary significance to human consciousness and holds that
enculturation “as a possible formative process in its own right” has been neglected.
In his natural history of particularly human, multi-layered consciousness, he focuses
on the dramatic changes from nonhuman to human primates and on the need to
explain the generation of culture if we are to understand consciousness fully.

Essentially, Donald recycles the idea, expressed by others before him, of a few
distinctive stages in the hominin ascent, which he defines as “episodic,” “mimetic”
(representation of knowledge through voluntary motor acts), “mythic” (spoken
language), and “graphic representation.” Conscious experience, he states, is held
together by representation (Donald 1993: 785). He defines nonhuman primate mem-
ory, and hence cognition, as episodic, and perceives the first major change with the
appearance of Homo erectus. That species is credited with mimesis, but not with
speech-like language. Homo sapiens, according to Donald, developed first “mythic
culture,” and through it language, which contrasts with the view of linguists such
as Dunbar or Bickerton who would credit social exchange with the rise of lan-
guage. Fairservice (1975) had proposed three similar stages of cultural evolution
for humans, enactive, ikonic, and symbolic, following even earlier such proposals.

One can readily agree with Donald that humans both produce and are produced
by culture. He holds that culture directs human attention, determines what we learn,
and mediates even our most private thoughts. Very few of our thoughts are truly
unique; we are mostly symbol manipulators and rarely symbolic inventors. There
is a great deal in his work that prompts introspection, but the tangible predictions
his extended think-piece offers are in the end significantly flawed. Donald’s inade-
quate understanding of the anthropological data (Brace 1993, 1996, 1999), together
with his lack of knowledge of the empirical evidence for early symboling, his poor
presentation of the relevant neurology, and his neglect of cognitive ethology (Cynx
and Clark 1993) all render his model questionable. C. L. Brace (1993) particularly
decries the “cavalier misuse of information available from anatomy, anthropology,
and archaeology”. It is true that, for instance, Donald accepts Lieberman’s notions
of Neanderthal vocal capabilities (Lieberman and Crelin 1971; Lieberman et al.
1972, 1992), although they had long been refuted (Falk 1975, 1987; Arensburg
et al. 1989, 1990; cf. Laitman et al. 1992)—and today are absurdities, in view
of the australopithecine hyoid (Alemseged et al. 2006) and the FOXP2 language
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gene on chromosome 7 from “Neanderthal” remains (Krause et al. 2007; cf. Enard
et al. 2002; Zhang et al. 2002; Sanjuan et al. 2006). Donald’s flawed view of
Neanderthal’s lack of language then prompts him to assume severe cognitive lim-
itations, while his undocumented notion that “Neanderthals underwent a drastic,
rapid extinction” has already been defined as “unsupported assertion based on a
kind of current “folk-wisdom” that has to be relegated to the realm of pop-science”,
comparable to phrenology (Brace 1993) and has been opposed by me for decades.
Donald’s contention that the introduction of language would speed up the rate of
cognitive evolution is analogous to claiming that the rate of mutation determines the
rate of genetic evolution (Cynx and Clark 1993).

Of all these and other limitations, I regard Donald’s neglect of empirical evi-
dence for early symboling, i.e., the material we reviewed in Chapter 3, as the most
consequential; I perceive no value in devising a just-so (untestable) explanation for
symboling that completely ignores the relevant evidence. His “best-guess sequence
of what actually has happened in the human case, based on as much relevant empiri-
cal data [he] could find” (Donald 1993: 782) is precisely that, and can in view of his
inadequate empirical database only be a false guess. Presenting such a hypothesis in
a non-falsifiable format merely amounts to stating an opinion. The obvious problem
here is that, in deferring to testability, we are in matters relating to human evolution
to a very large degree at the mercy of the quality of the empirical data. For instance,
a statement such as the following has been plucked out of thin air, it has no basis
in the data, and it is typical of Donald’s many assertions: “The rate at which [later]
oral language capacity generated phonological, semantic, and grammatical varia-
tions across the inhabited human world would have been completely stupefying to
poor old Homo erectus.” Perhaps this is so, but it is certainly not justified by any
testable data, and contradicted by the available sound data.

It is unclear where Donald obtained many of his data, especially archeological
and anthropological claims, but it seems justified to assume that he placed far too
much reliance on the now discredited notions of the universal replacement of all
Late Pleistocene robust humans by a unique African species. That model, based as
we have seen on fakery, excessive promotion, and the discipline’s gullibility, is now
refuted, robbing Donald’s thesis of a credible time framework. Consequently there
are clear problems with all of his stages. For instance a typical mimetic activity
would be iconic drawing; yet H. erectus, Donald’s quintessential representative of
that stage, has left us no surviving examples. On the other hand, that species has pro-
vided clear evidence of complex language skills, for instance through its maritime
colonizations. If we interpreted the record literally, this would invert Donald’s
mimetic and linguistic stages. I am not advocating that, I am merely noting that
either Donald’s sequence is wrong, or the stages he identifies are. Since he created
these without presenting tenable evidence it is not possible to test them, and any
refuting evidence would presumably only result in tinkering with his just-so model.

Most of the empirical shortcomings of Donald’s thesis were apparent at the
time his first book was published. For instance, Bickerton had (1990) proposed
an evolutionary model of language development, suggesting that H. erectus had
an unstructured protolanguage, followed by the establishment of an autonomous
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syntax by archaic H. sapiens. I had written about engrams and what Donald later
called exograms (Bednarik 1987), and about the cognitive development of hominins
(1990a, b, cf. 1992a). Although Donald’s first volume could not benefit from the
first attempt to create a comprehensive register of all very early material finds that
might indicate symboling abilities (Bednarik 1992b), he did not avail himself of
this rich mother lode in his 2001 volume. Today it is much more likely than not
that habilines and rudolfensis possessed some form of speech, and that erectus had
at their disposal somewhat developed and probably recursive verbal communica-
tion (for realistic scenarios, cf. Bickerton 1993, 1996, and especially 2010; Dunbar
1996; Aitchison 1996; Falk 2009). It has been claimed that all modern human lan-
guages are recursive (but see Everett 2005), and although nonrecursive language
would be possible, chimpanzees have neither (Premack 2007). Notwithstanding
Baron-Cohen’s (1991) speculation that the inclination to spontaneously reference
an object by “proto-declarative pointing” may be the underlying motive behind all
human communication, and other endeavors to clarify language origins, this issue
is far from any resolution. But it seems safe to conclude that hominins paid a very
high biological and social price for their encephalization, so there has to have been
a strong reason for such an adaptation to be selected for. Moreover, as Bickerton
notes, the benefits of language use must have been immediately apparent, or else it
would have not been selected for. Not only has there been a phenomenal increase in
cranial capacity, there have also been, as we shall soon see, very significant changes
in the actual brain tissue, between apes and present humans (see next chapter). The
former process is well quantified through time, while we lack a time line for the
latter. Nevertheless, it stands to reason that the earliest humans already used their
brains in ways that differed considerably from those of apes. The demonstrated
changes are not adequately explained by increasing tool use or social complexity. If
social complexity of hominin society were to be the primary explanation for human
encephalization, how could we account for the numerous instances of very complex
social behavior in the animal kingdom, extending even to various invertebrates? It is
much more judicious and realistic to implicate improved conscious experience and
symboling, including language.

All this renders Donald’s evolutionary model highly implausible, and in some
respects refuted. Of much greater relevance is his development of the notion of
external memory storage. As we noted in Chapter 4, this is again a recapitulation of
much earlier work, but it has prompted a very productive debate over the following
two decades. Some of the most interesting developments are “extended mind stud-
ies” and the preliminary conceptualizations of exograms. Donald’s initial perception
of the storage of symbolic information outside the brain followed Gregory’s (1970)
lead: “the exact external analog of internal, or biological memory, namely, a storage
and retrieval system that allows humans to accumulate experience and knowledge”
(Donald 1991: 309). This is an oversimplified rationalization, because obviously the
external storage device is not analogous to its internal memory trace, and there are
in fact significant differences between engrams and exograms.

With his “exograms” Donald (1991: 308–333, 2001: 305–315) has created
another academic cottage industry in cognitive science. Exograms are the single
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entries in an external symbolic storage system, and Donald derived the term from
“engram,” as used by Lashley (1950) but previously coined by Semon (1921: 24),
who also referred to it as “mnemic trace” (72 years before Dawkins’ “meme”;
Semon 1904). An engram (Bednarik 1987) is a hypothetical (but not so far demon-
strated) single entry in a biological memory system (stored in response to external
stimuli as a biophysical or biochemical change in neural tissue). Dawkins (1976)
believes he rediscovered the concept independently. An exogram, then, would be an
external memory record of an idea. Most importantly for our purposes, exograms are
made, symbolic inventions that may have undergone a process of repeated exami-
nation, testing, and improvement. As Donald (1991: table 8.1) observes, engrams
would be impermanent, of constrained format, fixed physical medium, limited
capacity and size, and not easily refinable. In these and other characteristics they
would differ fundamentally from exograms, which are often permanent, are uncon-
strained and reformatable, can be of any medium, have virtually unlimited capacity
and size, and can be subjected to unlimited iterative refinement.

Since Donald noted in 1991 that “unlike the constantly-moving contents of
biological working memory, the products of thinking, when reformatted exogram-
matically, could be frozen in time, held up to scrutiny at some future date, altered
and re-entered into storage”, there has been much debate about the parity in stress-
ing various dimensions of difference between exograms and engrams. For instance
Adams and Aizawa (2001: 58) recommend that Donald should reject “extended
mind” and embrace their conclusion that “there can be no cognitive science of
transcorporeal processes” (see also Adams and Aizawa 2008; Aizawa and Adams
2005; Block 2005; Prinz 2006; Malafouris 2004; Rupert 2004). They demand that
one must subscribe to either the hypothesis of extended cognition or the hypothesis
of extended cognitive systems. If the system that accomplishes cognition com-
prises the brain together with extra-cranial aids, it needs to be justified why parts
of it should be considered constituents of a cognitive process rather than causal
contributors to cognitive processes taking place in the brain. Does the cognition
of the blind man end at the point of his stick? Is the retina part of a cogni-
tive system? If cognition were defined as just information processing, it would
take place in, for instance, computers, among other external devices. But if cog-
nition requires consciousness, external information processors are not cognizing,
and “lower” organisms that can solve problems are either merely responding to
stimuli or have also cognition. For Adams and Aizawa, cognition is defined by
two factors: it is nonderived, intrinsic, or original content, whereas a computer’s
content, for instance, is derived. Secondly, for them cognitive processes are of
a special kind, the mechanisms by which organisms remember, perceive, attend,
and learn. Cognitive psychologists rely in the study of these phenomena on spe-
cific experimental devices, including reaction time experiments, recall tasks, and so
forth. But this, to me, sounds like placing the cart before the horse: do the prac-
tices of a discipline determine the nature of the phenomenon, or should it not be
the other way around? Although Adams and Aizawa cite three “theories of con-
tent” (Dretske 1981; Fodor 1990; Cummins 1996), explaining how original content
arises naturally, none of them is universally accepted today. If we endorsed Menary’s
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(2007: 15) definition of cognition as the completion of a cognitive task by the manip-
ulation of representations, we would need to know which tasks count as cognitive.
Thus, agreement on a theory of cognition remains profoundly elusive.

This suggests perhaps that the “reductionist hardliners” often mentioned by
Donald (2001) might be in a better position to bring some clarity into the issue.
Consider, for instance, the operation of short-term memory, initially documented by
Miller’s (1956) seminal work. The finding that its capacity, about two seconds of
sound, differs according to the language used (Baddeley 1992, 2000) links memory
to language: Miller’s 7±2 digits in English correspond to around six in Welsh, or
ten in Chinese. The linear relationship between response time and correct response
probability for word recall and recognition determined by Tarnow’s most recent
work (2009) suggests that the tagging level is the level of depletion of the read-
ily releasable pool (RRP) of neurotransmitter vesicles at presynaptic terminals. The
depletion of RRP (exocytosis) and short-term memory decay may be the ensuing
recycling of the neurotransmitter vesicles (endocytosis), and the pattern of depleted
presynaptic terminals corresponds to the long-term memory trace.

Such details are often disregarded by cognitive psychologists and others from
the social sciences, or relegated to reductionism. This is related to the progres-
sive diminution of the influence of the humanist disciplines. But in the interest of
wresting control of such debates as that of the origins of human modernity from dis-
ciplines that foster only vague and poorly testable constructs, it must be said that the
hard sciences are inevitably better equipped, provided that mindless reductionism is
kept at bay. I will illustrate the point in the next chapter with specific examples,
showing how hard data can point us in unexpected directions and greatly enrich the
discussion of early human cognition, and of the condition of being human generally.

As Jacques and Zelazo (2005: 149) observe, “symbol use leads to increased
psychological distance between the symbol user and the environment”. Linguistic
symbols, they note, are particularly well suited for creating such distance, because
of their arbitrariness. On the one hand, labeling increases cognitive flexibility via the
effect on level of consciousness; on the other the arbitrary nature of language allows
for flexible thinking through distancing. Discursive thinking (which is conducted
in linguistic terms; but note Bickerton’s objection, 2010: 240–243) is intrinsically
more flexible than thinking that is conducted on the basis of perceptual informa-
tion, regardless of one’s level of consciousness. There is a good deal of supporting
evidence and literature to credit language with a key role in theory of mind perfor-
mance, but there is also a case for this being a one-way relationship. Certainly there
is strong evidence that language proficiency facilitates ToM formation; there is little
to show that ToM has such effects on language ability.

In the final analysis there is nothing revolutionary about the idea of external stor-
age of symbolic information. It is obvious that today’s cultures exist almost entirely
outside of our brains, precisely because, as Donald states, exograms have virtu-
ally unlimited capacity and size. Today they constitute almost all that is culture,
and the modern individual is hopelessly overwhelmed by them, able to connect
with only a minute part of them. The immense success of external, media-enabled
human “cognition extensions” cannot be, however, explained without considering
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the properties of the media themselves and the strategies humans have developed
to harness them. This is where Donald’s thesis failed: what are the early forms of
material evidence suggestive of mnemonic devices, or other objects of inherent but
nonutilitarian meaning? Donald ignored this corpus of evidence, the exograms we
need to consider if we are to chart the timing and the course of the developments
they denote. We have considered this evidence in Chapter 3.

Ontogenic Plasticity and Neoteny

As hominins gained increased competence in representation and other cognitive and
mental skills they forfeited neurological robusticity and apparently became suscep-
tible to neurodegenerative diseases (see Chapter 7). It seems that every evolutionary
improvement also involves some detriment. For instance, genetic bottlenecks may
promote accelerated evolution through punctuated equilibriums, but they also tend
to reduce genetic fitness in the population concerned (Bryant et al. 1986; Berger
et al. 2008). Similarly, the neoteny of final Pleistocene and Holocene humans has
been most detrimental to various of their physical aspects, but it has also involved
highly advantageous changes, especially through the retention of “evolvability” or
ontogenic plasticity (De Beer 1930)—which is emerging here as a key factor in the
nonphysical evolution of humans.

One of the most promising perspectives the new hypothesis of human self-
domestication offers on the question of the origins of paleoart and other forms of
early exograms derives from this retention of plasticity. Biologically, the neoteny
of our extant subspecies should hardly be a contentious issue, although there has
been remarkably little consideration of it in the venerable discipline of paleoanthro-
pology. Perhaps seeing ourselves as the noble creatures destined for great things,
created in the image of a deity, has been preferred to the concept of a neotenous ape
whose success is simply attributable to youthful flexibility, playful behavior, and
infantile inquisitiveness. Throughout recorded human history, humans have shown a
distinctive propensity for constructing self-flattering images of themselves, in every
possible sense, so this is hardly surprising. This template is, however, not very con-
ducive to scientific inquiry, and if the objective were a legitimate understanding of
the processes of humanization, we would need less self-aggrandizement and more
academic probity.

A classical example is the famous Franco-Cantabrian cave art of France and
Spain, with its Upper Paleolithic artistic masterworks. These have been subjected
to over a century of scholarly attention, after they were first virulently rejected
by archeology for some decades. The result has been a long series of claims
extolling the gravity, sophistication, and importance of this tradition, which is seen
as marking the advent of proper culture and proving the obvious—its glorious
invention in Europe. This laudable work has also resulted in many etic speculations
about suitably profound meanings. There have been claims that the cave art is the
work of shamans or has other deeply religious meaning, that it indicates hunting
magic, totemism, animism, and so forth. The notion that much if not most of this
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paleoart is the work of children and teenagers has attracted rather less enthusiasm.
Indeed, to the traditional scholar of Franco-Cantabrian “art” it may sound almost
sacrilegious, and yet the hard evidence suggests its cogency. There is in fact very
little evidence that any major portion of this celebrated corpus is the work of adults,
but there is sound evidence that juveniles created much of it (Bednarik 1986,
2002, 2008; Guthrie 2005). Although most rock art or other paleoart cannot be
securely attributed to specific age groups, there are some types of art-like remains
that present adequate forensic evidence to permit such attribution securely. Most
important and unambiguous among these, in the context of European Pleistocene
paleoart, are (1) finger flutings; (2) prints and stencils of body parts; and (3) the
fingertip stamp marks made with paint on certain portable objects. There are other
situational conditions (e.g., aperture size of only available access to a site, or
widths of wet-applied pigment lines drawn with fingers) that may permit limited
deductions concerning body size, but they are less persuasive. However, there is
also a good deal of information available, concerning the age of cave visitors, from
impressions of feet, hands, and other body parts, on clay floors and on soft wall
deposits (Bednarik 2008).

Quantified forensic evidence shows that the finger flutings of the caves of Europe
and Australia, most of which are of the Pleistocene, are overwhelmingly made by
children or teenagers (Bednarik 1986; Sharpe and Van Gelder 2006). Prints and
stencils of body parts, notably hands, in the Franco-Cantabrian traditions are entirely
the work of young people (Guthrie 2005). The finger stamp marks commonly found
on some Magdalenian plaques were also made by children, perhaps six to ten years
old (Bednarik 2002). Finally, the overwhelming majority of the hundreds of human
tracks found in no fewer than eleven Paleolithic “art” caves of Europe, certainly well
over 90% of them, are by juveniles, some as young as three, most falling between
the ages of nine to fifteen (Clottes 1985, 1986, 1997: 31; Clottes and Courtin 1995:
175; Duday and Garcia 1983, 1985, 1990; Garcia 2003; Garcia and Duday 1993;
Pales 1954, 1960, 1976; Roveland 2000).

Therefore, the available record indicates a distinct bias in favor of children’s
markings, among those types of surviving paleoart that permit reliable determi-
nation, mirrored in the ages indicated by the surviving human tracks. While it is
obvious that none of the footprints on cave floors need to necessarily relate to any of
the cave art of such sites, it is equally obvious that there would be expected to be a
much greater number of adult footprints if adults had significantly contributed to the
“art.” It appears, therefore, extremely unlikely that the pattern is merely a sampling
phenomenon. Unless we were to postulate that only those forms of paleoart per-
mitting age estimates of the artists were for some cultural reason made by children
and adolescents—which logically seems to be beyond reasonable probability—we
need to accept that there is a very high probability that other paleoart forms were
also often the work of young people. This would be supported by the sizes of foot-
prints observed on cave floors. The alternative hypothesis, that all or most other
Pleistocene paleoart in Europe is the preserve of adults has no empirical support.

This is not intended to exclude the possibility that adults did create a certain
portion of European Pleistocene rock art; there is no proof that it is exclusively the
work of young people. But what careful consideration of the empirical evidence
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does show is consistent with the observation that most of the explanatory endeavors
offered for this famous European corpus since the late nineteenth century have in
recent years been rejected in favor of more realistic and scientifically better based
notions. The Upper Paleolithic cave art of Europe is not an art form endemic to
caves—its location, which has led to much misinterpretation, is merely a product of
taphonomic processes (Bednarik 1986, 1994a). It is not a record of the “origins of
art”—much earlier paleoart exists elsewhere, and mostly outside Europe (Bednarik
1992b, 2003b). In fact there is far more “Middle Paleolithic” rock art surviving in
the world than “Upper Paleolithic,” and most of it occurs in Australia (Bednarik
1995, 2010).

Most of the world’s Pleistocene rock art, probably over 99% of it, does not
consist of semi-naturalistic animal figures, as the academic textbooks would tend
to convey (Bednarik 1993, 1994b). Even in Europe’s caves, zoomorphs, of which
there are only a few thousand known, are outnumbered several times by noniconic
marks. From the rest of the world we have almost no two-dimensional iconic
depictions dating from this period. For instance, iconic (figurative) sculpture
is well represented in the Upper Paleolithic of Russia and Siberia, but graphic
(two-dimensional) art is limited almost entirely to non-figurative compositions
(there are just two exceptions; Bednarik 1994b). Particularly notable are the
sometimes incredibly complex engravings found on ivory and bone plaques. These
exograms clearly had symbolic meanings; they often resemble maps but might
well be mnemonic devices, e.g., for telling stories. Their meaning is inaccessible
to us. Similarly, all credibly Pleistocene rock art of Australia, a massive corpus
(Bednarik 2010), seems entirely noniconic, but can be shown to refer to very
complex, if unexplained cultural practices. There is thus more surviving Mode 3
paleoart in the world than Mode 4, and with only one possible exception (Bednarik
2006), all of the known Middle (and Lower) Paleolithic graphic “art” appears to
be noniconic, and of a quite narrow range of motif elements. (I must mention that
the claim by Wendt [1974] of MSA iconic art from Namibia is no longer accepted;
the painted plaques from Apollo 11 Cave are of the middle LSA.) Even the very
limited Pleistocene paleoart of North America is entirely nonfigurative (Collins
2002; Collins et al. 1991, 1992; Robertson 1999). A possible exception are two
apparent mammoth depictions from Utah (Malotki and Wallace 2011), but the time
of extinction of proboscidians in North America is unclear.

In the Pleistocene, noniconic symbols (e.g., beads, geometric marks, hand signs,
mnemonics) would have been the most economic form of storing cognitive informa-
tion externally. The exploration of mark production to exploit their iconic ambiguity
(Bednarik 2003c: 408, 412), by comparison, is comparatively trivial and may even
have been regarded as a merely ludic pursuit. More importantly, its potential of
holding cognitive information is relatively limited, and certainly less economic.
If noniconic graphic art is cognitively more complex, why is iconic art largely
absent from the early record? Perhaps people were able to produce iconographic
markings, but rarely made use of this ability. To illuminate these issues I refer to
my study of one of the very few remaining hunter-fisher-forager cultures of the
world whose graphic art is entirely nonfigurative (Sreenathan et al. 2008; Bednarik
and Sreenathan in press). The artistic production of the Jarawas of the Andaman
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Islands, the traditional society that has most recently become available for detailed
study (only since the late 1990s), reveals a purely nonfigurative tradition of graphic
art. It consists of zigzags (aawaav), crosshatching (aaweed), parallel lines (ikkaath
or hechaya), combined parallel lines and zigzags (onebialile), lozenge patterns
(also called onebialile), crosses (bethu oppo), loops and circles (bethubethu oppo),
fishbone pattern (oppo haaneev), and guilloches (oppo diveel). This limited motif
repertoire has notable similarities with the currently available dominant repertoire
of Pleistocene and in some cases very early Holocene graphic art, especially that of
Asia (Bednarik 1993, 1994b). These include the reticulate arrangement of elements,
the “enclosed spaces” aspect, the range of elemental forms (found also widely in
Europe, Africa, and Australia), and the unique use of the rather distinctive guilloche
(but known from the final Pleistocene of China; Bednarik 1992c).

However, Jarawas are perfectly capable of producing fine figurative drawings,
especially when young (Sreenathan et al. 2008). Indeed, some of the graphic
imagery of their young demonstrates outstanding observation of detail and talent
(Fig. 6.4). If figurative drawing were perceived as ludic by early societies, as appears
to be the case among the Jarawas, it may explain why there is no credible evidence
that the graphic figurative art of the western European Upper Paleolithic is not the
work of juveniles. It may also help explain the neoteny of anatomically modern
humans.

One of the fundamental impairments in the epistemology of Pleistocene paleoart
studies is that this field originates in Europe, and that it has been perceived as an

Fig. 6.4 Examples of the spontaneous figurative drawing skills of the Jarawa boy Enmay
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essentially European issue for well over a century. While the discipline must be
grateful for the leadership and pioneering excellence Europe has in many ways pro-
vided in this field, this bias has also resulted in various encumbrances. Had this field
been pioneered by Islamic scholars, for instance—conditioned by the traditional
avoidance of iconography—it might have attracted a very different epistemology.
Burdened by theoretical impediments, European archeology has facilitated the
establishment of countless false paradigms. It has ignored that there is far more
Pleistocene rock art outside of Europe than there is in Europe; and that most sur-
viving Pleistocene paleoart of the world is of Middle rather than Upper Paleolithic
traditions (Bednarik 1986, 1992b, 2003b, 2010). Similarly, the figurative component
of Franco-Cantabrian paleoart of the Upper Paleolithic has been overemphasized,
which has led to several rather consequential sophisms. For instance, it was often
assumed that “naturalistic” zoomorphs are the main themes of Pleistocene graphic
traditions, which has led to sustained searches for such imageries across much of
Eurasia (and even in North America in some cases) in efforts to locate Pleistocene
paleoart. It has also facilitated the belief that these figurative elements of the Franco-
Cantabrian rock and portable art were the more sophisticated elements in these
traditions—yet another sophism.

Embedded in a contemporary Western mindset is a predisposition to perceiving
cultural evolution as Darwinian, progressing from the “primitive” to the “devel-
oped.” This clashes significantly with the observation that extant cultures in several
continents would, under the European system, be defined as Paleolithic, Mesolithic,
Neolithic, Bronze, and Iron Age, respectively. In some countries, all of these
“stages” coexist today with modern society, which severely challenges the efficacy
of this technological nomenclature in assessing, for instance, the cultural or cog-
nitive complexity of such groups. The origins of paleoart have been traced mainly
through archeological means, which have generally focused on “Paleolithic” cul-
tures of one small region. These archeological finds consist of a vast number of
art-like manifestations, including nonfigurative engravings, proto-figurines, pen-
dants and beads, cupules, and linear petroglyphs. But when these are identified as
being of Lower or Middle Paleolithic provenience (Bednarik 1992a, 2003b), arche-
ology tends to reject them in compliance with its Darwinian dogma. The failure
of this program is illustrated by many examples. For instance, Tasmanian culture,
as observed ethnographically, is clearly of Mode 3 technological production (Foley
and Lahr 1997), yet Tasmanians certainly created art-like exograms. Indeed, their
rock art even resembles that of other “Middle Paleolithic” traditions (Bednarik et al.
2007), including in Europe (consider the sepulchral block in La Ferrassie; Peyrony
1934).

Another folklore attached to the European art corpus, that it marks the arrival of
the “mythical moderns from Africa,” has already been refuted in Chapter 2. On the
basis of the current evidence the so-called Aurignacian, the technological tradition
to which the invention of art had widely been attributed, is in all probability a tradi-
tion of robust humans, resembling so-called Neanderthals. My hypothesis replacing
the replacement hypothesis, the domestication hypothesis, introduces a new, most
intriguing possibility. Based on the observation that rapid gracilization is a universal
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feature of the last part of the Late Pleistocene, and that it marks effectively a
fetalization of hominins, this hypothesis attributes the neoteny of “anatomically
modern humans” to culturally moderated breeding patterns. The resulting loss of
robusticity involved several reductions in evolutionary fitness. These deleterious
effects occurred more or less concurrently in all regions occupied by humans at
the time, including Australia, and cannot be explained in Darwinian terms.

Neoteny is in some respects certainly deleterious to a species, but it also involves
evolutionary benefits. Most importantly, it facilitates the retention of plasticity or
“morphological evolvability” (De Beer 1930: 93). As we have seen in the previ-
ous chapter, adaptively useful novelties become available as maturation genes are
freed by pedomorphosis. In a species whose behavior is increasingly determined
by cultural factors, corresponding plasticity of cultural behavior might foster the
curiosity, inventiveness, and inquisitiveness of youth. It seems entirely possible that
these traits, so important to the most recent cognitive developments of humans, may
account for the rise of iconographic (i.e., “juvenile”) graphic art forms, first pio-
neered by young people. A developing preference for iconic art toward the end
of the Pleistocene would have had significant effects on the proliferation of new
symbol systems; it made possible the revision of immutable constructs of reality
expressed in the more regimented graphic semiotics of earlier societies. Hence it is
possible to perceive the change to the more permutable figurative system as reflect-
ing the trend toward neotenous attributes that marks the final Pleistocene. It is iconic
representation that ultimately led to those systems of exograms we call writing.
Once again, this interpretation of the record seems to provide a much fuller expla-
nation than Merlin Donald’s model. But just like it, it is also in need of considerable
improvement and elaboration.

That is the thing about science: its Sisyphean task will never be completed.
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Chapter 7
Advanced Human Cognition: A Faustian Deal

A Little Neuroscience

As stated earlier in this book, in seeking to determine how we became human, our
search would benefit from an initial focus on those rather few characteristics that
appear to be uniquely and quintessentially human. Preoccupied with inconclusive
word games, the social sciences have not produced much sound empirical data.
Neuroscience, on the other hand, has, but that wealth remains largely untapped by
those examining hominin cognitive evolution. For instance, one of the major differ-
ences between humans and other extant primates is found in Brodmann’s area 10
(Brodmann 1912) in the prefrontal lobe (Fig. 7.1), apparently much more developed
in humans than in chimpanzees (Semendeferi 2001; Diller et al. 2002). This corti-
cal region supports higher cognitive functions, including the extraction of meaning
from experience; the organization of mental contents that control creative thinking
and language; artistic creation; initiation of expression of and planning for future
action (Damasio 1985). Hodgson and Helvenston (2006) suggest that area 10 is one
of the most likely substrates for the expansion of complex, sustained, and focused
human consciousness, which is one of the major differences between humans and
other extant primates. Details of their neurological disparities suggest that distinc-
tive changes must have taken place during the course of hominin evolution, since
the phylogenetic split in the Miocene period.

Differences between the brains of humans and members of the pongid clade are
essentially in respect of structure and size. We consider the structural dissimilari-
ties first.

Specific neurons, called VENs (von Economo neurons), occur in both apes (and
other mammals) and humans (Nimchimsky et al. 1999; Watson et al. 2006), but
they are larger and far more numerous in the latter, occurring in humans in the
anterior cingulate cortex (Allman et al. 2002; Hayashi 2006) and the frontoinsu-
lar cortex (Sridharan et al. 2008). These structures are thought to be involved in
complex social emotion and cognition. Nerve cells in humans, for example, in the
primary visual cortex, are arranged in far more complex patterns than in apes (Preuss
and Coleman 2002). The minicolumn, the mammalian brain’s basic information
processing structure, in the left planum temporale, is significantly enlarged in the
human, relative to the chimpanzee or rhesus monkey (Buxhoeveden and Casanova
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Fig. 7.1 (a) The lateral
surface of the brain’s left
hemisphere showing the
numbers signifying
Brodmann’s areas. (b) The
mesial surface of the right
hemisphere with Brodmann’s
areas indicated by number

2002), containing the axons, dendrites, and synapses that make neural connections
(Sherwood et al. 2009). Significantly, the planum temporale is involved in language
production. Ullian et al. (2001) found that synapses form between neurons only
in the presence of astrocytes, neuroglial cells constituting almost half the cells in
a human brain (see also Ullian et al. 2004; Barres 2008). These cells secrete the
protein thrombospondin, which triggers synapse formation (Christopherson et al.
2005) and of which the human brain produces about six times as much as that of
chimpanzees or macaques (Cáceres et al. 2007). It also produces about twice as
much of THBS4 and THBS2 messenger RNA (mRNA), respectively, in the human
cerebral cortex. (RNAs are ribonucleic acids that, like DNA, can carry genetic infor-
mation.) Thrombospondin expression differences were observed in the forebrain
(cortex and caudate), whereas the cerebellum and most nonbrain tissues exhibit sim-
ilar levels of the two mRNAs, in humans and chimpanzees. Increased expression of
thrombospondins in human brain evolution could result in changes in synaptic orga-
nization and plasticity, and contribute to the distinctive cognitive abilities of humans,
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as well as to the vulnerability to neurodegenerative disease that seems unique to
humans (Walker and Cork 1999; Olson and Varki 2003).

VENs are considered to participate in rapid signal transmissions and are rela-
tively newly evolved in mammals, being present in humans, pongids, sperm and
beluga whales, bottlenosed and Risso’s dolphins, and African and Asian elephants
(Coghlan 2006; Hof and Van der Gucht 2007; Butti et al. 2009; Hakeem et al.
2009; Seeley et al. 2006). This list suggests von Economo cells may be restricted to
relatively large animals with large brains and extensive social networks.

Those areas of the anterior cingulate cortex that contain VENs have been pro-
posed to be a phylogenetically new specialization of the neocortex (Allman et al.
2001) rather than a more primitive state of cortical evolution as most other areas
of the cingulate cortex (Nimchinsky et al. 1995). The anterior cingulate is an area
involved with a variety of emotions, both positive and negative, and its VENs are
believed to project to Brodmann’s area 10 (Allman et al. 2002). While the human
frontal lobes are not relatively oversized, parts such as areas 10 and 13 may be
enlarged relative to what would be expected from a primate of human body size.
The increase in area 10, used in retrieving memories from the individual’s past
experience and in planning future action, has been suggested to begin with Homo
habilis (Semendeferi 1994). Area 13 is part of the limbic system (Heimer et al.
2008) and involved in emotional, motivational, and social behavior via its intercon-
nections with other limbic and cortical structures. The cingulate gyrus, a significant
part of the limbic lobe, is of substantial size in humans. It subsumes viscero-motor,
cognitive-effector, instant emotional experiences, adaptive motor responses, and
sensory processing areas (Mega and Cummings 1997). The extended and in some
ways unique human limbic system (Heimer et al. 2008) includes the hippocampus
and the amygdala, the septum, olfactory nucleus, entorhinal cortex, bed nucleus of
the stria terminalis, and the nucleus basalis of Meynert. The amygdala is impli-
cated in a spectrum of social attributions, such as appraisal of the emotional state
of others (Adolphs et al. 1994), value judgments such as trustworthiness (Adolphs
et al. 1999), and the emotional tone of memory consolidation and restructuring.
The hippocampus receives its input from the entorhinal cortex, which receives its
inputs from the associative neocortex—the most recent cortical development, which
is involved in spatial orientation (Frank et al. 2000). The entorhinal cortex, hip-
pocampus, and amygdala are involved in memory functioning (Gloor 1990, 1992).
Since there are few conditions that involve almost exclusively the amygdala (e.g.,
Urbach-Weithe disease) its now accepted neuroanatomical extension includes the
subpallidal region and the bed nucleus of the stria terminalis.

The prefrontal cortex as well as portions of the posterior association areas have
in humans become enlarged beyond what would be expected in comparison to pri-
mary sensorimotor structures (Preuss 2001). Preuss and Kaas (1999) report that the
human Brodmann’s area 17, comprising the primary visual areas, differs from both
apes and monkeys in the way information is segregated from the magnocellular
and parvocellular layers of the lateral geniculate nucleus. These authors attribute to
humans an improved ability of evaluating moving stimuli. Holloway (1995, 1996)
notes that the visual striate cortex and lateral geniculate are significantly smaller in
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a human than expected for an ape of human size and suggests that the variation in
the former area began with australopithecines (Holloway 2001). Another distinctive
difference is in the pyramidal motor system, the most recently evolved part of the
motor cortex. In particular, the rostral section of the motor cortex is phylogeneti-
cally recent. In contrast to apes, where the motor cortex is located on both banks of
the central sulcus, it is in humans located in front of the central sulcus. The caudal
primary motor area is mediated by corticospinal efferents in the extrapyramidal sys-
tem, which includes the caudate and putamen, i.e., the striatum. The latter and the
globus pallidus form the basal ganglia, thought to integrate our emotion and reason,
generating motor neuron activity and motor output (Rathelot and Strick 2009).

Another difference between pongid and human brains concerns the cerebellum,
which is smaller in humans than would be expected in an ape of human body size,
but larger than expected in the gorilla (Semendeferi 2001). It serves fine motor tun-
ing, balance, and some aspects of cognition (Leiner et al. 1995), in the routinization
of complex cognitive procedures, error detection, and language. The ability to pre-
dict the actions of others and the preparation for behavioral responses have also been
attributed to cerebellar learning of sequences (Mueller and Courchesne 1998).

The parietal association area is larger in humans than in apes at the expense of the
occipital cortices. The planum temporale, presenting a left-right asymmetry favor-
ing the left (Geschwind and Levitsky 1968), has been related to language reception,
but it is also present in apes (Gannon et al. 1998, 2001; Diller et al. 2002). This
challenges the often-perceived simple relationship between this asymmetry and lan-
guage. These similarities are perhaps merely homologous in apes and humans, as
suggested by the work of Stepniewska et al. (1993) with owl monkeys. It showed
that when the homologue of Broca’s area is stimulated in that species it produces
oral and laryngeal responses. The insula in the anterior Sylvian fissure of the tem-
poral lobe has also been suggested to be large in humans, constituting part of the
extended limbic system (Heimer et al. 2008). The nucleus subputaminalis in the
basal forebrain is unique in humans, providing cholinergic innervation to the infe-
rior frontal gyrus where Broca’s area (crucial for speech) is located. Wernicke’s area
is specialized in humans for the reception of sounds, especially language compre-
hension. Located in the posterior temporal lobe, this area has six layers, in contrast
to the three-layered allocortex (hippocampus and olfactory cortex) (Buxhoeveden
et al. 1996).

Having thus considered structural differences between human and ape brains,
we now turn to the question of their respective sizes. Encephalization is one of the
two most distinguishing characteristics of humans, the other being neotenization (as
discussed in Chapters 5 and 6). At 1350 ml, the human brain is significantly larger
than that of any other species, relative to body size. This is perhaps best expressed
by the encephalization quotient (EQ), introduced by Jerison (1973). It expresses
the ratio of actual brain volume to “expected brain volume”, the latter being based
on average sizes of living mammals (Kolb and Whishaw 2008: 41). It predicts an
increase of 0.75 in brain size for every unit of body size increase (Martin 1996).
Based on the cat having an EQ of 1.0, the quotient thus reflects the increase in brain
size over and beyond that demanded by body size. The rhesus monkey’s EQ of 2.09



The Susceptibility of the Human Brain to Illness 175

(200 ml brain volume) is not spectacularly smaller than the EQ of the chimpanzee
of 2.48, with more than double the brain volume (440 ml). The chimpanzee is our
closest living relative, genetically much closer to us than the gorilla, but when it
comes to the EQ, it is decidedly dwarfed by our EQ of 7.30.

Since the cell bodies of large brains are more scattered, there is more room in
them for interconnections between areas (Semendeferi 2001). It is precisely the
expansion of association cortices that has made the human brain disproportionately
large (Preuss 2000). The human cortex is ten times larger than that of the macaque
and three to four times larger than any ape’s (Semendeferi 2001: 108). It had long
been assumed that the frontal lobes in humans were much larger than would be
expected for a primate of human body size (Brodmann 1912; Blinkov and Glezer
1968), but recent evidence suggests that they are just about what should be expected
(Semendeferi 1997, 2001). However, as noted above, specific areas (e.g., expanded
limbic system, Brodmann’s areas 10 and 13) are larger than would be predicted.

In humans, adult brain size is partly determined by the number of neurons pro-
duced and retained during an individual’s ontogeny. Different neural areas differ
in the length of the embryonic period of neuronal cytogenesis of precursor cells.
The longest periods of cytogenesis apply to the areas of greatest degree of enlarge-
ment (cortex), and the shortest apply to the least enlarged brain areas (medulla).
This suggests that brain size as well as relative size of specific structures could be
the result of developmental timing (Kaskan and Finley 2001). A decrease in rates
of apoptosis (the “normal”, programmed death of neurons or neuronal precursor
cells) could also account for increased brain size. Rakic and Kornack (2001) have
suggested that in encephalization, cortical neurons are formed from precursor cells
lining the ventricles and migrating radially along glial fascicles to reach their corti-
cal destination. Thus, the neurons that are formed first make up the deepest layers of
the neocortex, and those formed last are its most superficial. Since the neocortical
thickness of the macaque brain is similar to the human brain, it is significant that
the surface area of the human cortex is ten times as large as that of the macaque.
Surface area is determined by the number of these radial columns, while the number
of cells in each column determines cortex thickness. It is suggested, from compar-
ing macaques and mice, that the process is regulated by the numbers of mitotic cell
divisions involved in the cytogenesis of neurons prior to or during the early stages
of the initial formation of radial columns.

It is thus currently assumed that relatively minor changes in developmental pro-
cesses, which might be controlled by only a few genes that alter cytogenesis, could
account for variations in brain size among different species.

The Susceptibility of the Human Brain to Illness

This digression reviewing the differences between the brains of some primates leads
us to the key observation that extant nonhuman primates appear to be largely free
of the neurodegenerative diseases as well as numerous genetic defects that are so
prominent among modern man (Rubinsztein et al. 1994; Walker and Cork 1999;
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Olson and Varki 2003; Bailey 2006). A review of the relevant brain illnesses also
suggests that they involve largely the very same areas of the brain that are the phylo-
genetically most recent, in that they differ most from those of other extant primates.
It is these areas that support the much-vaunted perceived advanced cognitive and
intellectual characteristics of modern humans. This raises a fascinating perspective
of the “human condition”, the subject of this book: it appears that Homo sapiens
sapiens is paying a price for his extraordinary abilities (Crow 1997; Randall 1998).

Not only have the mental and cognitive developments in our brain rendered
humans vulnerable to neurodegenerative diseases as well as frontal lobe con-
nectivity problems—such as those causing autism, schizophrenia, bipolar illness,
demyelination or dysmyelination—which significantly other primates seem to be
free of; they have apparently also facilitated the rise of quite specific personality
disorders, such as obsessive compulsive disorder and sociopathic or antisocial per-
sonality disorders. Like Rett and Down syndromes and literally thousands of other
known genetic impairments endemic to humans, they could be expected to have
been vigorously selected against by natural evolution. The same applies to such con-
ditions as chronic fatigue syndrome, which, although of unknown etiology, is often
related to psychiatric disorders (Brown et al. 2010). Here, however, I will focus
on neurodegenerative pathologies, of which a considerable variety is being distin-
guished. Among the better known are Alzheimer’s, Huntington’s, and Parkinson’s
diseases, frontotemporal dementia, and behavioral variant FTD; but amyotrophic
lateral and diffuse myelinoclastic sclerosis, AIDS dementia, Batten disease and
neuronal ceroid lipofuscinosis, Creutzfeldt-Jakob disease, and many others also
pertain. Here I will very briefly review the first listed, as well as several fur-
ther common human brain illnesses posing evolutionary selection issues: obsessive
compulsive disorder, bipolar or manic-depressive disorder, schizophrenia, multiple
sclerosis, autism spectrum disorders, Asperger’s syndrome, temporal lobe epilepsy,
and middle cerebral artery stroke.

Alzheimer’s disease (AD) can be diagnosed in people from the 30s onward, but
is primarily a disease of aging. It results from extracellular plaque deposition of
beta amyloid and intracellular accumulation of tau, a protein. Tau is a component of
intracellular neurofibrillary tangles. These plaques and tangles, clearly visible with
MRI, are initially found primarily in the hippocampus and entorhinal cortex, later in
some areas of the frontal cortex and temporal (medial temporal lobe), and parietal
association cortex. AD targets the limbic structures (Hyman et al. 1984), includ-
ing the amygdala, the locus coeruleus, and the cholinergic neurons of the nucleus
basalis of Meynert. As a result of the plaque deposition, neurons and synapses die,
axons degenerate, and connections are lost; general atrophy of the cortex and brain
shrinkage occur (Smith 2002). VENs are particularly vulnerable to AD, and about
60% of them may be lost in the anterior cingulate cortex (Seeley et al. 2006).

VENs are also highly implicated in frontotemporal dementia (FTD, also known
as Pick’s disease) (Mayo Clinic 2010). This group of relatively rare disorders affects
primarily the frontal and temporal lobes, associated with personality, behavior, and
language. In one variant of frontotemporal dementia known as behavioral variant
bvFTD, both the anterior cingulate cortex and the orbital frontoinsula show marked
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signs of focal degeneration, which is prominent in the right hemisphere (Seeley
et al. 2007).

Huntington’s disease (HD) derives from cell loss in the basal ganglia and cortex
(Revilla and Grutzendle 2008). This movement, cognitive, and behavioral disorder
can affect most age groups and occurs in the neostriatum, where marked atrophy of
the caudate and putamen is accompanied by selective neuronal loss and astroglio-
sis. Degrees of atrophy in other regions, including the globus pallidus, thalamus,
subthalamic nucleus, substantia nigra, and cerebellum, depend upon the progress
of the disease. Its genetic basis involves the expansion of a cysteine-adenosine-
guanine (CAG) repeat encoding, a polyglutamine tract in the N-terminus of the
protein product called Huntingtin—the function of which remains unknown.

Parkinson’s disease (PD) is associated with a loss of dopaminergic nigrostriatal
neurons, which are located in the substantia nigra of the midbrain. By the time a
patient is diagnosed with PD, usually at stage three of six defined stages, about
60–70% of the substantia nigra dopamine cells are already lost. By that time the sub-
stantia nigra, basal ganglia, amygdala, part of the limbic system, nucleus basalis of
Meynert, and part of the extended amygdala have all been affected. Recent research
suggests that Helicobacter pylori, a bacterium implicated in ulcers and stomach
cancer, may help trigger PD.

Obsessive compulsive disorder (OCD) is of particular interest here, as we will
see later. The persistent thoughts, feelings, and impulses characterizing this syn-
drome are attributable to an overactive inferior prefrontal cortex. Appearing first in
childhood to early adulthood, this anxiety disorder affects areas of the brain called
the “worry circuit” and is connected with an imbalance of the neurotransmitter
serotonin (Schwartz and Begley 2002). Excessive activity in the inferior prefrontal
cortex leads to the development of obsessive stereotypical behaviors. The striatum
(caudate nucleus and putamen) is also overactivated in OCD sufferers. Projecting
to the striatum, the inferior prefrontal cortex, orbitofrontal cortex, and the cingu-
late cortex cause the caudate to be overactive in the striosome area, thus bringing
emotional tones and valences into the experience via the amygdala because it also
projects into this same striosome area. Between the matrisome and the striosome
areas are the tonically active neurons (TANs), which integrate the input from the
inferior orbital frontal cortex via the striosomes with the input from the amygdala
and orbitalfrontal region, also via the striosomes. The TANs thus function as a gating
mechanism between the matrisome and the striosome regions.

The direct route by which the striatum projects to the cortex is via the globus pal-
lidus, thalamus, and motor and premotor cortex. The indirect route neurons project
from the striatum to the globus pallidus, the subthalamic nucleus to the thalamus,
and then to motor and premotor cortex. The direct pathway from the striatum calms
the cortex, whereas the indirect stimulates it, and the gating TANs determine which
pathway is taken. When working effectively, the TANs modulate the orbital frontal
cortex and anterior cingulate by adjusting the degree to which the thalamus drives
both areas. But when the system is faulty, as in OCD, the error detector centered in
the orbital frontal cortex and anterior cingulate can be locked into a pattern of repet-
itive firing. This triggers in the patient an overpowering feeling that something is
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“wrong”, eliciting compulsive thoughts or behavioral patterns intended to somehow
make it “right” (Schwartz and Begley 2002).

Bipolar or manic-depressive disorder (BD) is characterized by extreme mood
swings between alternatively euphoric and depressed states. Cyclothymic disor-
der is a milder form of this illness (Goodwin and Jamison 1990). Several genetic
regions have been implicated in these conditions, including six specific chromo-
somes (Craddock and Jones 1999; Craddock et al. 2005). Since Schildkraut (1965)
suggested the involvement of the neurotransmitters norephinephrine and serotonin
and with the advent of neuroimaging a number of brain areas have been implicated.
This includes the observation of reduced gray matter in the left subgenual prefrontal
cortex and amygdala enlargement (Vawter et al. 2000), and decreased neuronal and
glial density in association with glial hypertrophy (Rajkowska 2009). Significant
shape differences have also been observed in caudate and putamen, thus implicating
the basal ganglia (Hwang et al. 2006).

Schizophrenia afflicts the frontal lobes with connectivity problems, contribut-
ing to the appearance of atrophy, and the cingulate cortex, temporal lobes, and
hippocampus are all adversely affected. The illness involves volumetric changes
of gray matter in the right and left middle and inferior temporal gyrus, worsening
with chronicity (Kuroki et al. 2006; Hershfield et al. 2006). Hippocampal volume is
also reduced in schizophrenia and there is lateral ventricular enlargement (Harrison
1999). The condition is associated with frontal lobe dysfunction and disconnec-
tivity (Mathalon and Ford 2008). These morphometric changes are suggestive of
alterations in synaptic, dendritic, and axonal organization, a view supported by
immunocytochemical and ultrastructural findings. Pathology in subcortical struc-
tures is not well established apart from the dorsal thalamic nuclei, which are
interconnected with the dorsolateral prefrontal cortex (which possesses VENs).
The anterior cingulate cortex containing large numbers of VENs is also involved.
Reductions in the number of small neurons in layer II and reduced cerebral blood
flow in the anterior cingulate have been noted in schizophrenia (Tamminga et al.
1992).

Multiple sclerosis (MS) is apparently but not conclusively an autoimmune
inflammatory disease of the central nervous system, causing demyelination of axons
(Sailor et al. 2003). It is characterized by multifocal lesions, the MS plaques.
Activated mononuclear cells destroy myelin and to some degree oligodendrocytes,
the glial cells that produce the myelin in which axons are wrapped. Remaining
oligodendrocytes attempt to produce new myelin, but in most cases this pattern
of inflammatory reaction subsides only to appear at another location or at another
time. The pattern of progression suggests a relative hierarchy of changes over time,
involving first frontal and temporal regions (Lumsden 1970) and later the precentral
gyrus (Wegner and Mathews 2003). MS can impact on any area in the central ner-
vous system although visual areas are commonly affected; onset occurs most often
in young adults but can even be before age 15 or after age 50 (Compston and Coles
2008).

Autism spectrum disorders manifest themselves in early childhood and their
etiology remains unknown. Abnormalities have been detected in the frontal and
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temporal lobes, the cerebellum, the amygdala, and the hippocampus. VENs have
been implicated in autism (Allman et al. 2005: 367) but this finding has been chal-
lenged (Kennedy et al. 2007). Underconnectivity in the brains of children with
autism (Hughes et al. 1997) offers a basis for further investigation of this and
other pervasive developmental disorders (Brasic 2009). In some subgroups, cere-
bellar dysfunction may occur, in others there is dysfunction of the prefrontal cortex
and of connections to the parietal lobe. Reduced activation in the fusiform gyrus,
the portion of the brain associated with facial recognition, and increased activation
of adjacent portions of the brain associated with recognition of objects have been
observed. The amygdalas of patients with autism have fewer nerve cells, especially
in a subdivision called the lateral nucleus of the amygdala (Balter 2007).

Asperger’s syndrome differs from autism in that it lacks the aberrations or
delays in language development or cognitive development that are typical of autism.
Sufferers may also have normal or even superior intelligence, in contrast to the low
IQ associated with autism. However, they share social insensitivity and other charac-
teristics with autism patients. Asperger’s also develops in early childhood, generally
after the age of three.

Temporal lobe epilepsy involves the limbic system and may originate in several
locations within the temporal lobe, the hippocampus, parahippocampal gyrus,
amygdala, etc. (Benson and Blumer 1975). This epileptic condition is included here
because of its effects on the limbic system (Volle and Heron-Helvenston 1979),
which it shares with many of the other pathologies listed.

Middle cerebral artery stroke, although not related to neurodegenerative con-
ditions, is considered because it is the leading neurological illness, and evolution
would have strongly selected against this susceptibility. Stroke derives from throm-
boemboli lodged in a cerebral blood vessel; from platelet emboli; or from carotid
or vertebral stenosis. The middle cerebral artery is the largest cerebral artery and
also the most commonly affected by cerebrovascular incidents. Since it supplies
large areas of the brain (most of the outer convex brain surface, nearly all the
basal ganglia, and the posterior and anterior internal capsules) infarcts can lead to
diverse conditions. These include apraxia (inability to perform previously learned
physical task) and dyspraxia (inability to perform a physical task), and Broca’s and
Wernicke’s aphasia (expressive and receptive language deficits).

This brief list of brain disorders should suffice to show not only that specific
brain regions are selectively affected by them, but also that these are in most cases
those very same regions facilitating what are generally defined as the “higher cog-
nitive functions” of the human brain (Damasio et al. 1990). There is every possible
indication that this neurological susceptibility is directly linked to the complexity
of the ever-burgeoning brain. Expressed in simplistic terms, it has given us both the
genius of our greatest thinkers and artists, and the despair of “losing our mind”. This
immediately raises a fascinating question: did our ancestors during early parts of the
Pleistocene suffer from the neurodegenerative curse? If the two extreme conditions
of the human mind are in some measure correlated, the answer might be, these
afflictions appeared only as hominin cognition became overly complex, perhaps as
if it placed excessive demands on new neural structures, or if natural selection had
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failed to select against them. If we were to investigate the origins of mental illnesses
this is surely where we would need to begin our inquiry. Until now, three closely
related issues of explaining these matters have not been investigated in any depth:
(1) how did these pathologies initially develop; (2) at what time in our evolution did
they appear; and (3), most importantly, why did evolutionary processes apparently
fail to select against the relevant genetic predispositions? Without some apprecia-
tion of these issues the diseases concerned have no causal context or explanation;
we are merely trying to make sense of end effects without an appreciation of how
they came about. Science, however, expects some level of causal reasoning from us.
Here I will attempt providing some useful thoughts on this.

The Great Paradox of Recent Human Evolution

We have seen that the ventromedial or orbital prefrontal cortex has been implicated
in human cognitive evolution as well as in the attendant pathologies, and the involve-
ment of forebrain-neuroanatomy and neurophysiology of frontal and prefrontal
structures in mental illness has been demonstrated (e.g., Heimer et al. 2008). This
nexus between emerging advanced cognitive abilities and neurodegenerative sus-
ceptibility, therefore, requires detailed attention (Bednarik and Helvenston 2011).
In some cases we already have first genetic indications that such predisposition may
have been limited to “modern” humans. For instance, the DYRK1A gene, impli-
cated in causing Down syndrome, seems absent in robust Homo sapiens. The genes
CADPS2 and AUTS2, responsible for autism, also appear to be limited to modern
Graciles. Perhaps more dramatic is the proposal that schizophrenia is of late histori-
cal origin and might have been introduced by a virus as recently as 200 or 300 years
ago (Jeste et al. 1985; Hare 1988). Indeed, there appears to be no earlier mention
of the disease, in contrast to other conditions such as bipolar illness (Bednarik and
Helvenston 2011). Be that as it may, the NRG3 gene, associated with schizophrenia,
also seems to be absent in so-called Neanderthals. Using the human haplotype map
to test for selective sweeps in regions associated in genome scans with psychosis,
such as 1q21, is promising (Voight et al. 2006). Again, such selective sweeps tend
to yield relatively recent etiologies, of less than 20 ka, as predicted by the domes-
tication hypothesis. While the genes SLC6A4 and NRG1 have been implicated in
schizophrenia, and MAOA linked with bipolar disease (Cho et al. 2005; Li et al.
2006; Andres et al. 2004; Preisig et al. 2005; Jansson et al. 2005), few such loci
have been identified for polygenic conditions (but see Saito et al. 2001; Yoshikawa
et al. 2001; Ding et al. 2002; Enard et al. 2002; Muglia et al. 2002; Zhang et al.
2002; Kitano et al. 2004; Spinks et al. 2004; Stopkova et al. 2004; Abdolmaleky
et al. 2005; Costas et al. 2005; Harrison and Weinberger 2005; Gardner et al. 2006;
Sanjuan et al. 2006; Xu et al. 2006, which collectively link schizophrenia or bipo-
lar disorder with APOL1, APOE, DRD4, FOXP2, GRM3, HOPA, IMPA2, MAOA,
MAOB, NRG1, SLC6A4, and SYNJ1). This contrasts with the successful identifi-
cation of more than 1700 Mendelian (single gene) disorders. Continuing research



The Great Paradox of Recent Human Evolution 181

is likely to locate more evidence that neurodegenerative illnesses are the burden
specifically of modern sapienoids, just as other “modern” human genes such as
RUNX2 and CBRA1 (causing cleidocranial dysplasia or delayed closure of cranial
sutures, malformed clavicles, and dental abnormalities) and THADA (associated
with type 2 diabetes) are certainly deleterious. In a species fully subject to the
canons of natural selection, such disadvantageous mutations would surely tend to
be suppressed.

The greatest mystery in paleogenetics or evolutionary genetics is the conundrum
of why evolutionary processes apparently failed to select against the degenera-
tive genetic predispositions of extant humans. In the perhaps most comprehensive
debate of this topic, Keller and Miller (2006) defined it as that field’s unresolved
paradox. Although their discussion and the contributions by 35 of the foremost spe-
cialists in the field truly considered every possible aspect and perspective of this
veritable Gordian knot, it failed in providing more than a selection of weak and
inconclusive hypotheses. Keller and Miller propose three alternative evolutionary
models—ancestral neutrality, balancing selection and mutation–selection balance—
but in the end fail to implicate any one of them. Why the maladaptive mental
disorder susceptibility alleles have not either fixated (for which they would need
to be adaptive) or gone extinct has, therefore, remained entirely unsolved so far.
This book on The Human Condition, however, not only provides a realistic and log-
ical explanation for this evolutionary puzzle, but also explains why it has for so long
remained unsolved. By promoting the replacement hypothesis as aggressively as
Pleistocene archeologists have done over recent decades, neuroscientists had to con-
duct their deliberations within a false paradigm, i.e., the notion that today’s humans
are a distinctive species and their characteristics are attributable to natural selection.
Within that framework, the selection in favor of numerous deleterious traits is indeed
an unsolvable paradox. Within my domestication hypothesis, by contrast, it is not
only readily explained, but also entirely predictable and logical. Domestication pro-
motes unfavorable alleles (e.g., Horrobin 1998, 2002; Andolfatto 2001; Lu et al.
2006), and it can even account for other unexplained features, such as the abolition
of estrus in females (see Chapter 5), which is as typical of domestication as are so
many detrimental traits.

The evolution of mental and cognitive faculties in hominins should be assumed
to have also involved a gradual change from impulsive toward the obsessive range
of a spectrum of behavior (cf. Ochse 1990; Bednarik 2011). The apparent absence
of neurodegenerative and other mental illnesses in extant nonhuman primates seems
to point in the same direction. We need to recall that, based on judicious archeo-
logical reasoning, a developing sense of perfection appears to have been developed
by the Middle Pleistocene, and it can apparently be traced back to Mode 1 tech-
nocomplexes (see first part of Chapter 5). The neuroscientific information seems
to imply that these ancestors, late H. erectus and early robust H. sapiens, had
developed specific brain structures and tissues that facilitated advanced mental and
cognitive performance. In an incipient form, Merlin Donald (1991) had already
touched on the irony of “advancement” through relinquished control. As the men-
tal faculties of hominins increased and hominins rose to the top of the food chain,
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individual reliance was delegated to society and to objects, the latter ranging from
tools to objects of externally storing symbolic information. But to what extent
were our ancestors at the same time rendered progressively more susceptible to
neurodegenerative and neurological pathologies?

The concept of perfectionism, which we have also visited in Chapter 5, certainly
has adaptive value in a cultural system, but it does require a level of obsessive-
ness. Obsessive-compulsive disorders seem to illustrate that obsessive and neurotic
behavior is the price we pay for our rapid cognitive evolution; they are rather like
an unwelcome side effect of it. The argument can be extended to most cultural
behavior of humans, which, when viewed pragmatically, is frequently irrational.
Seen in a realistic perspective, it is often overwrought and involves countless
obsessive aspects, for example, our regimented behavioral routines or our relent-
less acquisition of excessive surpluses as an insurance against the loss of another
insurance, which surely would qualify as an obsessive behavior symptom. Our
access to “objective reality” (should such a state exist—which we remain ignorant
about; see Chapter 1) is severely limited by the residues of irrational ideologies,
baseless ontologies, and metaphysical straightjackets, the baggage of many millen-
nia of cultural, including religious, development. Our hankering for something to
believe in is not shared by other primates. Our reliance on “specialists” (shamans,
prophets, scientists, medicos—or for that matter, writers addressing human origins)
ignores that déformation professionnelle is also a distortion in the way the world
is perceived. Professional training involves obsessive behavior traits that may be
neurophysiologically relatable to compulsive behavior. Indeed, it is almost a tauto-
logy to say that without obsessions humans would not have reached the level of
cultural sophistication they have.

If that is the case we may legitimately ask, at which stage in human develop-
ment can evidence for these features first be detected? This book has provided such
evidence. The unnecessarily perfect appearance and symmetry of many handaxes
suggests to some researchers that the “conscious” quest for perfection may have
begun to appear with the Acheulian tool traditions that created these forms (e.g.,
Gamble 1997; Wynn 1979, 1989, 2002). It was certainly well developed by the time
ostrich eggshell beads or cupules were made (see Chapter 5). In a neurological sense
this is an important marker because a sense of perfection is certainly an obsessive
trait. In a neo-Darwinian sense it offers rather little benefit to us, yet it is highly
time-consuming and demanding on our resources. One could argue that there is per-
fection in the construction of a spider’s web or a bird’s nest, but it is assumed that
the specifications of these structures are genetically encoded; there is no “conscious”
initiative involved. Moreover, there is no sense of perfection apparent in anything
extant nonhuman primates make. Their sleeping nests or tools reveal no compulsion
to go beyond the purely functional and have very probably remained completely
unchanged for a long time: no desire to improve is evident. Nor is any such obses-
sion apparent from the tools of australopithecines or early Homo (up to H. erectus).
Evidence for these impulses seems to appear roughly midway through the Acheulian
technocomplex, or close to a million years ago. This coincides with the introduction
of seafaring and the first clear evidence for displacement-based language (sensu
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Bickerton 2010, and see Chapter 4). Therefore, it seems reasonable, at least until
contradicting evidence comes to light, to attribute the rise of exograms—of external
storage of symbolic information—essentially to the Middle Pleistocene period. It is
here that the origins of human modernity begin to become apparent on the empirical
record.

By the same token, as that very process appears to be implicated also in the rise
of neurodegenerative diseases, and in the almost countless other detrimental genetic
disorders humans are saddled with, it needs to be assumed that these, too, developed
during the last million years or so. This is clearly a disadvantageous development for
humans, and we can only assume that, at any one stage, the advantages of the devel-
opment of the prefrontal cortex must have significantly outweighed its detrimental
effects. Which might suggest that the latter were negligible initially, otherwise they
could have selected against the changes giving rise to cognitive sophistication. So
at what stage should these drawbacks be assumed to have become significant phy-
logenetic encumbrances of the human genome? And why did Darwinian evolution
apparently fail to select against such unfavorable traits?

This is a difficult question and perhaps not answerable by empirical observa-
tion. But if we consider the hypothesis presented in Chapter 5, attributing Final
Pleistocene human neoteny to cultural selection, a realistic explanation offers itself.
Just as evolutionary determinants could not prevent the deleterious changes from
robust to gracile forms, because they were overruled by cultural determinants, the
mental diseases arising from burgeoning prefrontal cortex complexity may have
escaped natural selection in much the same way. The development and persistence
of these diseases seems to signal that selection against them was somehow muted. It
could also be taken as an indicator that the selective benefits of the Late Pleistocene
development of cognition and symboling were of such outstanding effects that the
“byproduct” of neuropathologies was tolerated—or rather, not significantly selected
against. Perhaps the level of tolerance of these consequences rose in proportion to
the selective benefits of developing cognition.

The principal effect of the rise of symbol-based culture, then, has been its faci-
litation of changes not dictated by natural evolution, but determined by cultural
evolution. This is not to suggest natural selection has been abolished for humans;
rather that cultural factors have begun to codetermine and eventually dominate
changes to our genome. The gene-culture coevolutionary model we have visited in
Chapter 5 predicts such a development, and some of the evidence and propositions
presented in this book document it. The gracilization marking human development
over the past fifty millennia was not an evolutionary process; it was determined
by cultural selection. Selection for a single trait results in changes in numerous
traits—changes that are usually deleterious, be they physiological or a range of oth-
ers (see Chapter 5). The resulting loss of robusticity involved several reductions in
evolutionary fitness, for example, the size of the brain decreased at a time when
demands made of it are thought to have increased dramatically. This development
was, however, offset by the increased use of exograms, which eventually reached
such extraordinary proportions that today almost all of our symbolic information
resides outside our brain. By the same token, as the rising specter of perfection
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and performance became a selection factor, it also eroded neurological balance. The
developing neuroses could no longer be selected against, because instead of natural
selection culling the relevant alleles, these had acquired cultural selection capital.

Assembling the Puzzle Correctly

The process of selecting genetic traits by means other than Darwinian evolution is
domestication, a radical hereditary reorganization of the genetic constitution of a
species. In the case of robust Homo sapiens, it significantly accelerated the fetali-
zation of the species that had already begun earlier, promoting behavioral and other
plasticity. Reflected in the change from nonfigurative symboling to figurative depic-
tion, it is this plasticity that made the cognitive developments possible that mark the
last few dozen millennia—and not the appearance of some mythological invaders
(Bednarik 2008). The replacement explanation is now as redundant as the propo-
sition that the primitives of the Pleistocene could never have made the artistic
masterworks in the Franco-Cantabrian caves. Pleistocene archeology has made a
great many discoveries since archeologists rudely denounced the very notion of
humans in the Pleistocene; it has assembled an immense amount of jumbled data.
But it has yet to master the art of assembling these jigsaw puzzle pieces correctly,
because it has been dominated by a process of explanation that, among other things,
tends to begrudge the ancients their achievements. It has, in a sense, participated
in the age-old practice of defining societies by contrasting us with “The Other”,
which is consistent with the original charter of archeology—to invest the emerg-
ing nation states of the nineteenth century with origin myths. It has always been an
intrinsically political discipline (Trigger 1984, 1985, 1989; Silberman 1995; Kohl
and Fawcett 1995). Thus, the innate ardor to place the greatest possible cultural
distance between our early ancestors and us has evolved a biased discipline. That
bias has for the last 150 years sought to reject any evidence of sophistication of
Pleistocene hominins. It has preferentially collected evidence of primitiveness and
sought to emphasize this in its narratives. But to be politically acceptable, all extant
human societies had to be included in this brotherhood of modern humans, irre-
spective of contradictory somatic data. History, on the other hand, operates on
the principle of extolling the values of late Holocene cultural evolution and its
grandiose achievements. These tensions have resulted in the construct of a pinna-
cle of evolution—present man—whose intelligence, compulsions, and obsessions
drive his puerile search for something to believe in that stands in stark contrast to
the innate maturity of all other species. Indeed, the entire purpose of evolution was
apparently to produce this paragon of virtue, this likeness of a deity.

Needless to say, the proposition that we are a neotenous ape susceptible to numer-
ous genetic disorders, a creature obsessed by perfection but itself genetically very
imperfect, is not going to be very popular. Humans are also vain, and veracity is
not the purpose of their anthropocentric humanism. Of relevance in this context is
the inclination of the members of human societies to perceive their own cultures,
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at least subconsciously, as existing at some kind of developmental zenith. Just as
political or ethnic entities typically define themselves by contrasting their virtues
with the perceived deficiencies of others, each group tends to see itself as techno-
logically and culturally sophisticated, usually at the expense of others. The practices
of archeology, with its neo-colonialist tendencies toward those it studies—which
in a sense justify its very existence—offer an opportunity of reifying such con-
cepts. Throughout its history, archeology has suffered from underestimating the
sophistication of the societies it has tried to study. Jean François Champollion, by
deciphering the Egyptian hieroglyphs, gained an access to such cultural complexity
it still seems incredible 180 years later—and some still today doubt the achieve-
ments of these Bronze Age people, looking instead for extraterrestrial explanations.
When Don Marcelino Santiago Tomás Sanz de Sautuola reported the cave paintings
of Altamira and implied that they were the work of Pleistocene people, he unleashed
such a fury of archeologists that it led to his premature death. Such cultural com-
plexity as that demanded by the cave paintings was simply incommensurable with
the lowly tools of Stone Age brutes, and his challenge of the official dogma was
heresy. Similar incredulity greeted my proposal, thirteen decades later, that some
of the Paleolithic art was not even the work of people quite like us, but of “brutes”
some archeologists would prefer to assign to the apes, those dreadful “Neanderthals”
(Bednarik 2008). Worse still, I also advocated the view that hominins of the late
part of the Early Pleistocene, some 800 or 900 millennia back, sailed the open sea
to colonize numerous islands (Bednarik 1999).

Why such “blasphemous” postulates should be so repugnant to orthodox arche-
ology, irrespective of their empirical basis, is an issue worthy of examination. Is it
only because they contradict the dogma and thus challenge the discipline’s power to
explain the human past, or is there a deeper reason? These heretical ideas imply that
the gap between the subject and the mediator’s explanatory power might question
archeological explanations in a generic sense. But this also confronts archeologists
with an uncomfortable question: what is it that warrants their judgment of the level
of complexity of cognitive frameworks of past societies? Unless they understand the
rather significant epistemological shortcomings defining the reference frameworks
of their own societies, as defined in Chapter 1, it would seem premature to judge
the level of primitiveness of alien societies on the basis of their purported tech-
nologies. In fact there is something rather colonialist about a dominant society’s
self-appointed experts of the human past deciding such issues. The history of arche-
ology shows unambiguously that its practitioners failed consistently in detecting the
level of nontechnological sophistication of the societies whose material residues
they studied, and that most narratives provided by Pleistocene archeology were
ultimately false (Campbell 2006; cf. Searle 1995; Berger and Luckman 1966).

Apart from the inherent neo-colonialist nature of the discipline, this is to be
expected also because, for the greater part, archeology deals merely with discarded
materials—with the refuse of past cultures. This must surely provide an inadequate
measure of sophistication at the best of times: as noted in Chapter 4, the contents of
an American garbage disposal site will in a few millennia offer no evidence that the
society in question was capable of placing humans on the Moon. To overcome this
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massive inherent bias, I began focusing on evidence for the supreme technological or
cognitive capabilities of early societies—not just to obtain a more balanced perspec-
tive, but primarily to explore their limits. For instance, the pre-Historic equivalent of
space travel is sea travel: numerous islands and at least one continent were colonized
via the oceans tens or even hundreds of millennia ago. These quests, I reasoned,
would have been cutting-edge achievements, barely possible at the time, and no
doubt matters of life or death for the participants. Their relative degrees of diffi-
culty, measured by distances traveled and adverse conditions overcome to succeed,
can thus be assumed to provide precise information about the ultimate technological
and cultural limits of the people concerned.

This seems such a reasonable strategy that I find it hard to understand the
motivation of my most ardent opponents, who will go to any extreme to explain
away evidence of early seafaring, or of equally early use of beads, or of Middle
Pleistocene paleoart generally. For instance, they will insist that all the early
maritime colonizations were accidental, with whole founding populations (of
dozens of people!) each and every time drifting on floating vegetation mats, or float-
ing on elephants. My question is not so much, how do they explain why of all the
large land mammals, only humans and elephants crossed; or how they account for
the numerous crossings of sea-narrows, none of which can be crossed without pro-
pelling energy. I am more interested in why it is that archeologists feel obliged
to deny early humans certain levels of development—why they apparently regard
any suggestion of early advanced human abilities as an assault on their authority.
This, after all, has been their modus operandi for about 180 years. It would seem
so much more sensible to start out with a null hypothesis, rather than a position
that needs to be defended, a position denying early people the abilities of innova-
tion, initiative, symboling, language, and so forth. In particular, there is no logical or
obvious reason why archeologists could not have chosen the precise opposite posi-
tion, allowing early hominins all reasonable capabilities and then gradually deleting
those that were evidently absent. My impression is that the reason for the extreme
position of Pleistocene archeologists is a subconscious religious conviction that the
greatest possible intellectual, cognitive, and cultural distance should be maintained
between “us” and those savage ancestors, because it is that distance that seem-
ingly justifies the existence of archeology and certain religious beliefs. The African
Eve Hoax is perhaps the most prominent expression of this need, contrasting the
stupid Neanderthals with the smart Moderns. Never mind that the former had a
significantly larger brain, were no doubt more intelligent and managed to preserve
themselves for hundreds of millennia, whereas we are engaged in relentless self-
destruction, driven by irrational ideologies and pathological insecurities deriving
from our neurotic minds (Badcock 1980).

I find this completely illogical, because we have no grasp of how primitive our
own conceptions of reality are, so how can we point at some other hominins and
claim that theirs were vastly inferior? We modern humans of a more or less Western
disposition (pinnacles of evolution, evidently) possess no access to objective real-
ity; we do have constructs of reality but we know that they are false (and have
known this since Plato’s simile of the cave). Our entire conceptual framework (see
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Chapter 1) is so conditioned by religion, culture, and other subjective factors that
we would lack any ability of attaining real objectivity even if it were accessible to
us. Consider by contrast the more mature Aborigines who, despite having to put up
with our proselytizing, knew that humans are animals long before Darwin told us
so. There are numerous other examples showing that Aborigines (and many other
traditional societies) possessed ontologies that were superior to the beliefs held by
Europeans until very recently. For instance, the Aboriginal nations explained many
natural phenomena correctly since time immemorial. Having observed such features
as volcanic flow patterns and fossil casts they believed that the rocks were once soft;
if that had been proposed in Europe just a few centuries ago, it would have been reli-
gious heresy: the world was exactly as God created it. Surely a society that believes
in a Santa Claus figure and an afterlife, and that our lineage is destined to tame nature
and convert the heathens, is conceptually more primitive (and more damaging to the
planet) than one that appreciates that humans derive from other animals; that they
are part of nature; and that seeking to destroy nature will extinguish the basis of
their existence. To judge the capabilities of our Pleistocene forebears by rejecting
any evidence contradicting our preconceived dogma simply has no logical basis.

At the very beginning of this book I suggested that Darwin’s greatest achieve-
ment was not his magnificent idea, but the fact that he was capable of arriving at it
despite the ideological limits of the reality constructs society, education, and religion
had imposed on him. It is almost impossible for us to fully appreciate the power of
the conceptual systems within which we happen to exist—let alone resist it. These
systems reflect the social needs and aspirations not only of the individual, but also
of groups, classes or whole cultures—and they may be far from readily perceptible
to us, who depend on them as our frames of reference.

The most dramatic changes marking the transition from robust to gracile Homo
sapiens are perhaps not the somatic variations wrought by self-domestication, but
the burgeoning growth in exograms and the reorganization of the neural structures
connecting us to them. This, it appears, has had some “side effects”, such as the
appearance of a variety of brain disorders, such as those I listed above. But if it
were correct that cultural preferences in mate choice began developing in the final
Pleistocene, other details could also be speculated about. For instance, if there was a
preference for females of young appearance, this might imply the forming of longer
term relationships, because otherwise it would make no sense for a male to prefer
a partner with a potentially longer stretch of fertile years. Similarly, if a pregnant
or nursing female was provisioned with protein and lipid-rich food, it was more
likely by one specific male rather than the group. But while we can safely assume,
on the basis of empirical evidence, that there was a preference for neoteny, ini-
tially of females, resulting in domestication, any derivative hypotheses may be too
precipitate.

Nevertheless, there are apparent indications that social structures had become
rather complex by the period defined as the Early Upper Paleolithic. If one of
the core propositions of this book is true—that the cultural sophistication of the
ancients tends to be greatly underestimated—social constructs could be assumed
to have been no less complex than those of extant hunter-fisher-foragers, such as
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the Australian Aborigines prior to colonization. For instance, if it were correct that
much of the paleoart of the Aurignacian and Gravettian tool complexes is the work
of teenagers, the notable sexual content of it would be readily relatable to oversexed
male pubescents. These can only be the product of a social system barring them
from ready sexual access to females as, for instance, in Aboriginal societies. If the
content of the early iconographic imagery were any indication of its producers’ pre-
occupation, which seems quite likely (Bednarik 1986), the imagery of dangerous
animals, prey species and human female sexuality stand out (Bednarik 2007). The
most economical interpretation of this would be that young males had to prove their
courage and hunting prowess to gain the access they craved, so they were powerfully
preoccupied with these subjects. The compulsions to have food, social acceptance
and access to females are rather strong and elementary imperatives. I have spent a
lifetime trying to understand rock art, and I have tried seeing it through the eyes of
my teachers, who were “men of high degree” (i.e., Aboriginal elders; Elkin 1977);
and as a scientist I tend to prefer simple explanations to intricate ones (Occam’s
razor). This is a very simple interpretation, but its validity cannot be demonstrated.
It would signify that those adolescents of 25 or 35 ka ago lived in structured groups
under the control of elders.

Becoming Human

In this book I have presented explanations for the process of becoming modern
humans that differ so dramatically from those offered previously that they demand a
radical revision of our theories about the course of our species’ ascent. The perhaps
most consequential, if not revolutionary, aspect of the version I favor is that what
is traditionally seen as human evolution is only partly so; in its most recent phase,
human development is increasingly moderated by unintended self-domestication.
Throughout most of the Pliocene, the genesis of our lineage was determined largely
or entirely by Darwinian evolutionary variables, such as those provided by the
environment. However, in the late Pliocene and over the course of the subsequent
Pleistocene, the exponential rise in the complexity of hominin culture began to affect
humans in several ways. This proposition stands in stark contrast to the orthodox
view, which perceives very little change for the entire duration of the so-called
Lower Paleolithic, exceeding in duration two million years. It sees the cultures of
this period as technologically almost static. However, at some point between 1.8
and 1.6 million years ago, the Mode 1 stone tools of Oldowan type gave way to
the Acheulian traditions, marked by standardized artifact templates, especially the
“handaxes”. With time, these took on progressively more perfect forms, apparently
well beyond the purely utilitarian. Therefore, I find it wrong to assume cultural
stasis for this huge time span. Moreover, economy in stone tool design may be a
sophisticated adaptation to high mobility (as we know especially from Australian
ethnography), and apparent long-term conservatism in lithic typology can equally
well indicate a succession of various cultures of a uniformly well-adapted stone tool
technology.
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Of more momentous consequences was the next wave of cultural metastasis,
occurring roughly half way through the Pleistocene (i.e., almost one million years
ago). It is marked by such achievements as seafaring colonizations, at least in two
regions on the planet, and the development of taxonomic abstracts, such as the
recognition and contemplation of exotic objects. Reflective language capable of dis-
placement can be safely assumed to have been in use at that stage. Again, I stand
in sharp opposition to the short-range archeologists, who see these developments as
much more recent phenomena, attributable to the Late Pleistocene, and preferably
to its most recent part. I am, however, in agreement with many scientists on this.

Next, my heretical model places the proliferating use of exograms, or evidence
of symbol use, in the Middle Pleistocene, several hundred millennia into the past.
My opponents reject this proposal completely, advocating the much later advent
of such features, essentially in the last third of the Late Pleistocene (i.e., less than
50 ka ago).

But where I diverge from the traditional dogma of Pleistocene archeology most
severely is in my explanation of the dramatic changes to human physiology as well
as culture during these last 50 ka. The dominant theory is that a culturally superior
species arose mysteriously in sub-Saharan Africa 200 ka ago, left that continent at
least 100 ka ago, reached Australia 50 or 60 ka ago, and Europe perhaps 35 ka ago.
It out-competed or extinguished all other humans of the world and was unable to
interbreed with them. Therefore, no other human genes younger than 200 ka could
have survived in these African super-humans. In recent years, a number of cracks
have begun to appear in this model, but it still remains the discipline’s favorite.

I perceive no evidence for this model, be it archeological, paleoanthropological,
genetic or cultural (Bednarik 2008). In particular, I find the notion of tribes wander-
ing through unpopulated landscapes absurd. We know that robust groups, probably
Neanderthal-like people, lived in extremely hostile regions of the Old World, includ-
ing in the Arctic, and we know that robust hominins settled numerous islands and
one continent, presumably due to population pressures. People subsisted wherever
the environment permitted human occupation, with the help of fire, shelters, and
fur clothing. They even managed to survive temperatures below –40 or –50◦C,
which renders the “empty landscapes” notion hopelessly out of touch. We can safely
assume that all reasonably hospitable parts of the Old World—and even some not
so hospitable ones—were fully occupied by tribes for hundreds of millennia, pos-
sibly as far back as a million years ago. Wherever these people lived, they can be
assumed to have been very well adjusted to their particular environmental niches, in
every possible way.

In this scenario it is demographically naive to assume that a tribe of presum-
ably naked Africans would have overwhelmed tribe after tribe in cold Eurasia, until
there were no other people left. Not only would these invaders have lacked the tech-
nologies to subsist in cold climes, they would have fallen significantly short of the
adaptive alleles the resident tribes had at their disposal. It is particularly important to
repeat, as noted in Chapter 2, that in all cases where robust and gracile groups coex-
isted in the same region—in Europe, the Levant, Australia, in Africa itself—they
had virtually identical economies and technologies, even ornaments. Nowhere do
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we have evidence that Graciles were in any sense superior to contemporary Robusts,
and nowhere has it been shown that they were genetically very different. Comparing
the genome of present-day humans with those of the Pleistocene Robusts, as is often
done, is a vacuous exercise, because it tells us nothing new: we would not expect
them to be identical. We would need to compare the genomes of contemporary pop-
ulations. The much more important question to be asked is the core issue I have
raised in this volume: why did the change from robust hominins to gracile ones
occur? Why was it possible that deleterious developments took place, such as the
burgeoning of mental diseases and thousands of other genetic disorders, the sig-
nificant reduction in brain size, as well as the loss of cranial and other skeletal
robusticity, coinciding with a similar diminishment of muscle strength? And why
did these detrimental changes occur throughout the settled part of the world, and
within roughly the same time frame?

These are the questions that needed to be asked, based on empirical evidence that
can hardly be disputed. As we have seen, the answer of the replacement advocates
is that these changes were very sudden, indeed instantaneous, because all existing
populations were replaced by a new species. This hypothesis, I have suggested, has
now about as much credibility as the idea that Australia’s Wandjinas depict aliens
from outer space. It joins the long list of questionable notions of archeology over
the past couple of centuries. But this does not answer the question posed: how do
we explain the global changes from Robusts to Graciles realistically? Here I have
offered an outline of a realistic explanation. It may not be the right one, but it does
have the advantage of accounting for all the empirical knowledge we currently have
about this general theme. We may just have to reject the contrived extravagancies
and hyperboles presented by the replacement apostles, beginning with those made
by Protsch from 1973 onward (see Chapter 1), and followed by those of so many
others I would not even attempt to list them all here.

My explanation, on the other hand, derives simply from the sound evidence we
currently have. Gracilization occurred gradually in most regions and is, in fact, very
probably still continuing today. The exponential development of culture and tech-
nology, marking the human ascent of the last fifty or so millennia, is closely linked
to man’s somatic development as recorded in skeletal remains. Indeed, it is in the
final analysis culture that began to determine which genes would be replicated more
often than others. In a small measure, that process may have commenced much ear-
lier, but between 50 and 30 ka ago, a “critical juncture” was reached, in the sense
that some people began being influenced by cultural constructs in selecting mat-
ing partners. For this to have a domesticating effect on populations, the selecting
factor only needed to be a fraction of a percent per generation. After a few hun-
dred generations, and with selective breeding apparently accelerating through time,
significant changes occurred since that critical juncture. We have no need to specu-
late what these selected attributes were; they are readily documented in the changes
we observe. Gracile characteristics became “fashionable”, and these traits replaced
those we define as robust.

Many sciences and “social sciences” may be interested in the processes that
led to the modernity of hominins, be it in the somatic, cognitive, intellectual or
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cultural sense. These might include genetics, brain sciences, cognitive sciences,
social neuroscience, paleoanthropology, behavioral sciences, sociology, and prima-
tology. These sciences have to rely on Pleistocene archeology for information of
the empirical evidence that might allow glimpses of specific manifestations of these
processes, and for hypotheses about the course they could have taken. It appears
that the instruction obtainable from archeology comprises much data tainted by
indoctrination, by preconceived notions of what the data should show, and by the
dogma established by the discipline’s silverbacks. I am well aware that Pleistocene
archeologists will, under the guise of testing them, move heavens and earth to dis-
prove my propositions, but I am encouraged by the prospect that, once the sciences
become aware that they have been subjected to archeological hoaxes, they are likely
to react swiftly.

The Human Condition

In the first part of the first chapter we have considered the conceptual gaps between
the different disciplines of the academic effort, how their practitioners “think differ-
ently, speak a different language, live in a different world” (Polanyi 1958). Language
is heavily implicated in the formation of social reality and that of constructs of
reality generally. The undeniable incommensurability of languages found at a small
scale in academia also applies to entire societies and to humanity as a whole. Sapir’s
(1929: 209) profound dictum that “[n]o two languages are ever sufficiently similar to
be considered as representing the same social reality” remains supremely relevant.
No two humans live in precisely the same reality; each of us constructs their own
reality over the course of their lives, and no two lives are identical. As Wittgenstein
(1961) puts it, “[t]hat the world is my world shows itself in the fact that the limits
of the language (the language which I understand) mean the limits of my world”
(Tractatus 5.62).

Sapir continues, “[t]he worlds in which different societies live are distinct worlds,
not merely the same worlds with different labels attached”—which brings us to
archeology, a discipline where the term déformation professionnelle is particularly
relevant. This is a discipline obsessed with attaching labels: to artifacts, human fossil
remains, “cultural layers”, perceived cultures, or to the carriers of these invented
constructs (societies, nations, ethnic groups, perceived language or cultural groups,
etc.). Nobody seriously believes in the emic currency of these designations, and yet
these labels are used as if they had real, objective existence; as if they were real,
definable cultures, societies or object types.

Here I have tried to set forth an all-embracing explanation of the human con-
dition that defies archeological paradigms. That explanation gels well with quite a
number of views but in a holistic sense it is at considerable variance with our dom-
inant models of how or why we became the way we are, or even about the way
we are. The human characteristics that have emerged as the perhaps most signifi-
cant are certainly an odd assortment, differing as much from the idealistic views of
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yesteryear as day from night. In the final analysis it seems that the issue of a futile
search for perfection is a key underlying factor in our becoming what we are. As
individuals we are, each and everyone of us, imperfect, in the sense that we fall sig-
nificantly short of our ideals. Our lives are ruled by obsessions, such as the search
for something to believe in, or the obsession of unattainable perfection, all of which
are already forms of obsessive behavior: chimps or bonobos could not be bothered
with such nonsense. For us, our very existence revolves around them. Nearly all of
modern human behavior is in the end neurotic, and modern society has turned being
mentally unbalanced into a fine art, with a great many gradations and sophistries.

In particular, throughout the known history of man we see an obsession with
exalting humans, be it by defining them as likenesses of gods or by glorifying human
attributes, for example, in the arts. All of this chronic self-flattery, surely, is a little
depressing for the individual, who cannot help but notice that he or she falls rather
short of any ideal, in whatever sense. Every human being who has ever existed was
a picture of imperfection, and apart from the odd psychopath, the rest of us could
not help noticing this.

The question, then, is, can we cope with the truth about ourselves, or will we
continue to lie to ourselves. Some people, the optimists, prefer the latter, especially
those who are religious, have political or economic stakes, or prefer to uphold the
status quo. Others, pessimists, hold that humans have, especially over the duration
of the Holocene period, been more damaging than any other species in the history
of this planet, and that our species seems to be afflicted with the seeds of self-
destruction. Previous species and subspecies of humans have managed to share their
environment sustainably with most living things for hundreds of millennia, whereas
the recently emerged, neurotic Homo sapiens sapiens has fueled his wars against
nature and himself with the resources of the world. For instance, vast forests were
laid to waste to build tens of thousands of ships simply to ritually sink with cannon
fire. Man has become the ultimate niche constructor—but there is also such a thing
as negative niche construction, which occurs when a species exhausts the support-
ing capacity of a niche, or when the byproducts of its construction extinguish its
advantages. Being trapped in its niche it is then destined for extinction.

Which raises the specter of humanity’s future. It may be outside the scope of
this volume, which as the title states is only intended to deal with the key questions
of how we became what we are. But there can be no doubt that the propositions
laid before the reader are also harbingers of considerable predictive potential. If
the principal hypotheses of this book resemble what happened in the recent human
past, and if the trajectories of such developments are extrapolated into the future,
what should we expect? For instance, the process of neotenization should not be
assumed to stop anytime soon, and if recent history were any guide, it could well
be accelerating. Within a few generations we have in the Western world witnessed
an unprecedented trend of young people increasingly shunning the responsibili-
ties of maturity, and a strongly developing “cult of youth”. This coincides with
a probable increase in the incidence of neurodegenerative diseases, which may in
part be attributable to greater life expectancies, but is perhaps also a result of long-
term breeding trends. Then there is the cultural selection of compliant personalities
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over the past several millennia, because independently minded, individualistic or
especially gifted or enterprising people have been selectively persecuted, executed,
exiled or burned at the stake. This can have only exacerbated the effects of domes-
tication, in which characteristics of compliance are usually selected for. It has also
facilitated our latent (and sometimes fully developed) caste systems of social orga-
nization that tend to resemble those of social insects. As Bickerton (2010) points
out in his magisterial investigation of language origins, ants too must have been
free-roving organisms at some time in their evolution, so the comparison is not
quite as far-fetched as it may seem. Seen in that perspective, many twenty-first cen-
tury human societies have developed caste systems (e.g., of academic or economic
apartheid) resembling those of ants, and while its members may well find this state
reassuring and desirable, it is not at all clear what the long-term genetic effects
of contemporary human breeding patterns will be. The modern welfare state has
rendered most members of many societies unable to exist without such support, and
has constructed new niches for humans, the genetic effects of which can be expected
to be profound. They will, however, lie well outside of natural selection, and will
profoundly accelerate processes begun several tens of millennia ago.

But where they will lead is certainly another story. Here we are more concerned
with defining the human condition as it stands. If, as Carl Jung says, “the sole pur-
pose of human existence is to kindle a light in the darkness of mere being”, it is
perhaps reasonable to expect human beings to learn to appreciate that they are not
created in the image of a deity; far from it. They are neotenous apes whose brains
have grown too fast, who have little or no comprehension of the reality of the uni-
verse or their place in it. They are the wrath of this planet (its skin disease, as
Nietzsche would have it), and the principal justification for their continued exis-
tence seems to be that once in a while they are capable of producing genius. If we
consider the true potential of this species, there can be no doubt that humans have
fallen immensely short of what they could have been. This disappointing perfor-
mance is in the end attributable to our defective brain, which we use for purposes
it was never “designed,” for example, to map reality. The notion that we are the
arbiters of defining reality is preposterous, as pointed out by Plato some 2400 years
ago, yet individually we remain addicted to it to the point of happily sacrificing our
lives to the mirages it conjures up. The human brain is not just an organ susceptible
to failing more often than any other; it is inherently a faulty organ.
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