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EDUCATION

(a) Schools:

1960-62: The Skinners’ Grammar School for Boys, Tunbridge Wells.

(b) Universities: 1962-77: The University of Sussex.
1970-72: Leeds University.
1977-87: University College London.

QUALIFICATIONS
Ph.D. in Anthropology, University of London, 1987.
Diploma in Social Anthropology, University College London, 1978.
M.Phil., Russian Studies, University of Sussex, 1977.
Graduate Certificate of Education, French and Russian Language, Leeds University, 1972.
B.A. (Hons.), Russian Studies, University of Sussex, 1966.

CAREER HISTORY

Before studying anthropology, I worked as a postman/van driver for the Post Office and then as a supply
teacher in a South London comprehensive school. Trained as a social anthropologist under Professor Mary
Douglas and Professor Andrew Strathern at University College London, I received my Ph.D. in 1987 for a
reanalysis of Claude Lévi-Strauss’s 4-volume study of Native American myths, Mythologiques.
University College London, Senior Honorary Research Associate, since 2014.
Comenius University, Bratislava, Professor of Anthropology, 2009-2012.
University of East London, Professor of Anthropology, 2000-2008.
University of London. Department of Extra-Mural Studies. Lecturer in social anthropology, 1978-1984.
Bartlett School of Architecture and Environmental Studies. Anthropological consultant and Research
Assistant for Bill Hillier, Director, Unit for Architectural Studies, 1977-9.

RESEARCH AND PUBLICATIONS

My research is focused on the evolutionary emergence of human language and symbolic culture. Unlike
many others who have addressed such topics, I have resisted the temptation to choose between Darwinian
perspectives and those of linguists and social anthropologists. Instead, I have subordinated my hypothesis
building to the constraints of standard Darwinian theory while insisting that any model must be testable in
the light of linguistic and symbolic cultural data. I am perhaps best known for having drawn attention to the
centrality of reproductive strategies and sexual signalling in the evolution of symbolic culture. In particular,
menstrual taboos are ubiquitous among extant hunter-gatherers and cry out for an explanation consistent
with Darwinian theoretical premises. In agreement with Emile Durkheim and much early social evolutionist
speculation, my proposal is that ritual prohibitions surrounding menstruation were an early feature of
symbolic culture and that they served the fitness interests of evolving human mothers. I have advanced a
speculative theory that alliance building and sexual signalling strategies pursued by human females
interacted with male strategies in a process culminating in a social, sexual and political revolution – the socalled ‘human revolution’ in which our uniquely culture-bearing species was born.
My writing and research on these and other topics has been described as “exhilaratingly original and
interdisciplinary” (Caroline Humphrey, The London Review of Books). My first full-length book, Blood
Relations, received unanimously favourable reviews – most prominently in The Journal of the Royal
Anthropological Institute, The Times Higher Educational Supplement, The Times Literary Supplement and
The London Review of Books; it also received publicity through an interview on the BBC World Service
Science Now programme, a debate with Dr. Henrietta Moore on BBC Radio Woman’s Hour, a front-page
news report in The Independent on Sunday and coverage in many other periodicals. Professor Alex Walter
(Anthropology, Rutgers University): ‘This book may be the most important ever written on the evolution of
human social organization’. In April 1998, the Independent on Sunday featured a two-page article on my
work and that of my colleague, Camilla Power, by science correspondent Marek Kohn, who describes our
research team as ‘drawing together some of the most dynamic lines of argument in current British
evolutionary thought’. In 2000, I was awarded a Leverhulme Fellowship and in 2002 was appointed
Professor of Anthropology at the University of East London.
Reflecting the growing status of my theory of human origins, the popular science writer Marek Kohn made it
the centrepiece of his 1999 book, As We Know It: Coming to Terms with an Evolved Mind (London: Granta),
while the magazine New Scientist in 2002 made it the focus of a four-page feature article. In 2005, following
an encounter with Noam Chomsky in New York, I began collaborating with Professor Luc Steels of the Free
University of Brussels. A designer of ‘linguistically’ self-organized robots, Steels is arguably the world’s
foremost expert in artificial intelligence research. In July 2006, we attended the Language, Culture and Mind
conference in Paris to present a paper entitled Language evolution among artificial embodied agents and
populations of ancestral humans. In April 2007, Oxford University Press accepted my proposal – coauthored with Rudolf Botha of Stellenbosch University – for two major edited volumes on language
evolution (The Prehistory of Language and The Cradle of Language). These are due for publication early in
2009. In December 2007, I was an invited keynote speaker at an international conference on primate
behaviour and human universals featuring many of the most prominent figures in evolutionary science. This
has led to a book to which I am contributing a chapter.
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Éditions Rue d’Ulm/Presses de l’École normale supérieure, pp. 25-43.
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Knight, C. (2014). Language and symbolic culture: an outcome of hunter-gatherer reverse dominance. In D. Dor,
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EDITED VOLUMES
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Anthropological Institute 9 (1): (2003).
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Yale University Press (April 1993), Ethology and Sociobiology (April 1995, March 1996), Journal of the Royal
Anthropological Institute (August 1995, January 2007, April 2007), Anthropology Today (September 1998),
Current Anthropology (December 1998), Cambridge University Press (June 1998), MIT Press (August 1998)
and Psycoloquy (January 1999).

CONFERENCE PAPERS AND PRESENTATIONS (since 1992)
Call-systems, deception and protolanguage: Towards a theory of the emergence of symbolic behavior. Paper
delivered to the Human Evolution Interdisciplinary Research Group, University of Sheffield (March 1992).
Menstruation and the origins of culture. Invited lecture to the Department of Anthropology, University of Kent
(November 1992).
Darwinism and collective representations. Paper delivered to the Annual Conference of the Theoretical
Archaeology Group, Southampton (December 1992).
The origins of symbolic culture. Panel display, Paleolithic and Mesolithic Day Meeting, British Museum, London
(February 1993).
Darwinism and the origins of language. Panel presentation, Evolution and Human Sciences Conference, London
School of Economics (June 1993).
A testable theory of symbolic cultural origins. Invited lecture, Symposium on Gesture, Speech, Time and Contract,
University of Michigan, Michigan USA (July 1993).
The origins of language. Paper delivered to the Theoretical Archaeology Group Annual Conference, Southampton
University (December 1993).

The emergence of symbolic behaviour. Paper delivered to the Ritual and the Origins of Culture Conference,
School of African and Oriental Studies, London (March 1994).
An instinct for revolution? Selfish genes and the origins of language. Paper delivered to the Theoretical
Archaeology Group Annual Conference, Bradford University (December 1994).
The Evolution of Language. CIBA Foundation/Royal Society Discussion Meeting, London (March 1995).
Darwinism and the emergence of language. Paper delivered to the Annual Conference of the Human Behavior
and Evolution Society, Santa Barbara, USA (July 1995).
Can Darwinism explain the origins of culture? UCL Anthropology Society Debate: Ingold v Knight, University
College London (March 1996).
Blood magic: Menstruation and the origins of culture. Invited lecture to the Department of Social Anthropology,
Queen’s University, Belfast, Northern Ireland (March 1996).
Can Darwinism explain the origins of culture? Invited lecture to the South Place Ethical Society, London (May
1996).
Ritual/speech co-evolution: A selfish gene solution to the problem of deception. Paper delivered to the Evolution
of Language Conference, University of Edinburgh, Scotland (April 1996).
Speech/ritual co-evolution: A ‘selfish gene’ explanation of the emergence of symbolic culture. Paper delivered to
the Human Behaviour and Evolution Society Conference, Northwestern University, Illinois , USA (June
1996).
Speech/ritual co-evolution: A ‘selfish gene’ explanation of the emergence of symbolic culture. Paper delivered to
the World Archaeological Congress, Forli, Italy (September 1996).
The sociobiology of deception. Paper delivered to the Oxford Human Sciences Symposium 1996, Oxford
University (November 1996).
The origins of language: Current theories. Paper delivered to the Department of Human Sciences, Oxford
University (December 1996).
Ritual/speech co-evolution: A Darwinian model. Paper delivered to the Theoretical Archaeology Group Annual
Conference, Liverpool University (December 1996).
Evolution of language. Paper delivered to the Consciousness Studies Society, University of London (March 1997).
The current revolution in the life sciences: Prelude to social revolution. Paper delivered to the ‘Has science gone
far enough’ Conference, University of East London (March 1997).
Evolution of language. Paper delivered to the European Sociobiological Society Conference on Ingroup/Out-group
Behaviour, Ghent, Belgium (July 1997)
The dragon and the origins of art. Paper delivered to the 21st International Conference on the Unity of the
Sciences, Washington DC, USA (November 1997)
Ritual and the evolution of syntactical speech. Paper delivered to the 2nd International Conference on the
Evolution of Language, London (April 1998)
Darwinism and the origins of language. Paper delivered to the International Youth Conference, Bergama , Turkey
(August 1998)
The evolution of brideservice. Paper delivered to the Marriage, Morality and Emotions – Updating Edward
Westermarck International Symposium, Helsinki , Finland (November 1998)
Laughter and the evolution of language. Paper delivered to The Institute for Cultural Research, London (April
1999)
Ritual and the evolution of culture. Keynote address, International Conference on Ritual and the Evolution of
Culture, Bratislava, Slovakia (September 1999).
From ‘Nursing Poke’ to syntactical speech. Paper delivered to the Third International Conference on the Evolution
of Language, Paris, France (April 2000).
Language and Laughter. Paper delivered to the Annual Conference of the Folklore Society, London (April 2001).
Speech: An exception to the handicap principle? Paper delivered to the ‘Costly signaling and the evolution of
culture’ symposium, Human Behaviour and Evolution Society annual conference, London (June 2001).

African Genesis: The Evolutionary Emergence of Language. Invited lecture, Dartmouth College, Department of
African and African-American Studies , Hanover, USA (October 2001).
The Evolutionary Emergence of Language. Research Seminars on Anthropological Theory, London School of
Economics (invited guest lecturer (February 2002).
Play, Laughter and the Origins of Language. Invited public lecture, École Normale Supérieure, Paris, France
(June 2002).
Seven Paradoxes in the Evolution of Language. Paper delivered to the Fourth International Conference on the
Evolution of Language, Harvard University, Boston (April 2002).
Menstruation and lunar timekeeping in African hunter-gatherer traditions. Paper delivered to the Association of
Social Anthropologists Conference, ‘Perspectives on Time and Society: Experience, Memory, History,’
Arusha, Tanzania (April 2002).
The Evolutionary Emergence of Language. Invited lecture, Department of Psychology, University of St. Andrews,
Scotland (October 2002).
Matrilineal priority reconsidered. Invited keynote lecture, Atelier ‘Emergence de la parenté’, Ecole Normale
Supérieure, Paris (November 2003).
The Role of Ritual in the Evolution of Social Cognition. Introductory talk by Chris Knight and Martin Kanovsky to
the workshop on ‘Identity and Alterity from a Cognitive and Evolutionary Perspective’. Eight Biennial
Conference of the European Association of Social Anthropologists. University of Vienna (September 2004).
The origins of language. Paper presented to the workshop on ‘Identity and Alterity from a Cognitive and
Evolutionary Perspective’, Eight Biennial Conference of the European Association of Social Anthropologists.
University of Vienna (September 2004).
The Human Revolution. Invited speaker and panel discussant, Morris Symposium on the Evolution of Language,
Stony Brook University, New York, U.S.A (October 2005)
‘How the Moon got its spots’: a new look at Claude Lévi-Strauss. Session on the Archaeology and Anthropology
of Moonshine. Theoretical Archaeology Group conference, Sheffield University, Sheffield (December 2005).
Language evolution among artificial embodied agents and populations of ancestral humans. Joint presentation by
Chris Knight and Luc Steels: ‘Language, Culture and Mind’ conference, École Nationale Supérieure des
Télécommunications (ENST) Paris (July 2006).
Human Social Evolution. Invited lecture, Summer School on Evolutionary Anthropology, HanseWissenschaftskolleg Delmenhorst (August 2006)
Language, ochre and the rule of law. Keynote address to the ‘Cradle of Language’ conference, Stellenbosch,
South Africa (November 2006).
Ochre and the rule of law. Presentation to interdisciplinary symposium, ‘How Did the Brain Become Social?’
Autonomous University of Barcelona (February 2007).
Panel discussion: How Did the Brain Become Social? Centre for Contemporary Culture (CCCB), Barcelona
(February 2007).
Ochre, language and the rule of law: a speculative reconstruction of the Middle Stone Age ‘human revolution’.
Invited keynote lecture, Göttinger Freilandtage Bi-annual International Conference on Primate Behaviour
and Human Universals. University of Göttingen, Göttingen (December 2007).
Climate change and the earth-moon system: a perspective from hunter-gatherer ethnography and archaeology.
Invited lecture to the British Museum Study Day on Climate Change and Archaeology. London (February
2008).
The origins of language and symbolic culture. Inaugural address as Honorary Member of the Slovak Association
of Social Anthropologists (Bratislava January 2008).
Unravelling digital infinity. Joint presentation by Chris Knight and Camilla Power to the Seventh International
Conference on the Evolution of Language (EVOLANG7). Barcelona (March 2008).
The emergence of language and religion. Radical Anthropology Group day school on Frederick Engels' 'The
origin of the family, private property and the state'. Communist University of London, Goldsmiths College
London (August 2008).

JOURNALISM
Knight, C. (1992). The Human Revolution. Socialist Organiser, August 13.
Knight, C. (1992). Who’s afraid of science? Labour Briefing, September issue.
Knight, C. (1996). Fighting the new Irrationalism. Labour Left Briefing, February issue.
Knight, C. (1996). A female conspiracy? Labour Left Briefing, May issue.
Knight, C. (1996). Life without faith? Labour Left Briefing, July issue.
Knight, C. (1996). Ourselves alone. Labour Left Briefing, November issue.
Knight, C. (1996). The world’s first picket line. Labour Left Briefing, December issue.
Knight, C. (1997). The Human Revolution. The Workers International Press, March issue.
Knight, C. (1997). The origins of human society. Towards 2012 Part III: Culture and Language, June issue.
Knight, C. (2003). Noam Chomsky: Politics or Science? What Next? Marxist Discussion Journal. 26: 17-29.
Knight, C. (2006). The science of solidarity. Weekly Worker 636 August 3.
Knight, C. (2006). Solidarity and sex. Weekly Worker 638 August 31.
Knight, C. (2006). The science of Marxism. Weekly Worker 642 September 28.
Knight, C. (2006). Marxism and scientific revolutions. Weekly Worker 643 October 5.
Knight, C. (2006). Lessons of October. Weekly Worker 646 October 26.
Knight, C. (2007). The Chomsky enigma. Weekly Worker 655 January 11.
Knight, C. (2007). U.S. establishment anarchist. Weekly Worker 656 January 18.
Knight, C. (2007). Chomsky’s parallel lives. Weekly Worker 657 January 25.

MEDIA ACTIVITIES
Academic consultant to BBC2 Science Features (1994/5).
Radio interview for GLR, Magic, Myth and Folklore (January 1996).
Interview for Carlton Television [Shift programme] (February 1996).
Academic consultant to BBC, The Seven Ages of Life (March 1996).
Academic consultant to Lara Owen (independent film producer), Her Blood is Gold (April 1996).
Scientific consultant to BBC TV, Stonehenge (January 1998)
Interview for Norwegian State Radio, Language Evolution (April 1998)
Interview for Danish radio programme, Language Evolution (April 1998)
Scientific consultant to Diana Fabianova, TV documentary film The Moon Inside You (2005).
Interview for Weekly Worker (November 2005) http://www.cpgb.org.uk/worker/599/knight.htm
Interview for Ready Steady Book (March 2006) http://www.readysteadybook.com/Article.aspx?page=chrisknight
Interview for Labor Tribune (May 2006) http://www.labortribune.net/ArticleHolder/ChrisKnightInterview/tabid/73/Default.aspx
Interview for RTVE [Spanish National Television], Language Evolution (February 2007).

OTHER CONTRIBUTIONS
Principal Lecturer at the Radical Anthropology Group evening class, London (1984 - ).
Session Organizer: The Origins of Language, Gender and Culture: Darwinian Approaches to the ‘Human
Revolution’, Theoretical Archaeological Group Annual Conference, Bradford University (1994).

Co-Organizer with J. Aitchison (Oxford University) and J. Hurford (Edinburgh University) of the First International
Conference on the Evolution of Language, Edinburgh University, Edinburgh (1996).
Symposium Organizer: Language and the Arts: Implications of Evolutionary Theory, Human Behaviour and
Evolution Society Conference, Tuscan, Arizona, USA (1997).
Local Organizer with J. Aitchison (Oxford University) and J. Hurford (Edinburgh University) of the Second
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APPENDIX A
Reviewers’ commentary on Chris Knight (1991), Blood Relations: Menstruation and the Origins of Culture.
London & New Haven: Yale University Press.

“A most important, novel, well-argued and monumental piece of work”
J. D. Lewis-Williams, Rock Art Research Unit, University of the Witwatersrand

“This book may be the most important ever written on the evolution of human social organization. It brings
together observation and theory from social anthropology, primatology, and paleoanthropology in a manner never
before equalled. The author, Chris Knight, who teaches social anthropology at the University of East London, is
up to date on all these fields and has achieved an extraordinary synthesis. His critiques of Claude Lévi-Strauss on
totemism and myth are a sheer tour de force.”
Alex Walter, Department of Anthropology, Rutgers University

“Blood Relations is an extraordinary work, in which imaginary creatures and magical events are orchestrated on a
global scale, from Australia to Amazonia, into a single vision of how humans created humanity....Though Knight
does tend to resemble a shaman with a spread-sheet, he is not concocting some syncretic religious brew of
Darwinism and tribal initiation rites. He is every bit as materialist as Dennett or Dawkins – ultra-Darwinian, in
Stephen Jay Gould’s terms – but unlike them, he has an intuitive understanding of the sacred. The trick here is to
retain one’s sense of magic after one stops believing in it. Blood Relations appreciated the importance of sacred
ritual, and of sociobiology, the better for being able to stand outside them. Writing under the influence of Primate
Visions, Donna Haraway’s feminist interpretation of primatology, Knight felt able to refer to his own narrative as
myth, and free to bring his own props to the sociobiology show. ‘If you could have calculating, maximising
capitalists operating in human origins narratives, why could you not also have militant trade unionists?’ he asked.
‘If you could have profits and dividends, why not also industrial action, pay bargaining and strikes?’ Culture, he
proposed, was the settlement that followed the world’s first strike.”
Marek Kohn, Independent on Sunday

“The Most Brilliant Anthropological Study Ever Written. The many words used to describe Chris Knight’s ‘Blood
Relations’ include, monumental, encyclopedic, brilliant, original, ingenious, and a tour-de-force. It is all of these
and more! This work is simply the most brilliant and imaginative book about human cultural development ever
written. Its range is astonishing. Its arguments are cogently made with great detail. Its synthesis of primatology,
sociobiology, and anthropology are compelling. Where others have depicted women as the victims of a dominant
male hierarchy, Knight reveals how the sex roles and behavior of both men and women developed together in a
dialectic relationship. Where others have stressed the loss of oestrus and continuous sexual receptivity in the
female, Knight spotlights menstruation and its associated marital and other cultural taboos. Where others stress
man the hunter and woman the gatherer, Knight envisions paleo-women as evolving an increasing solidarity to
shape the structure of both hunting and gathering. Women are not the passive creatures that are so often
depicted by the radical feminists who have an interest in portraying women as the victims of dominant males.
Females have been active participants in shaping culture, behavior, and human destiny.
Somewhere between 40,000 and 100,000 years ago, Knight believes, a massive social, sexual, and cultural
explosion occurred and he does an ingenious job of providing us with insight into how this may have happened. A
major change in reproductive strategy had to take place before males could take off as hunters and leave their
women behind. Women synchronized their ovulatory cycles with one another; the concept of the “sex-strike” is the
heart of the book. Blood as a symbol of menstruation provides a key to much of human culture and Knight uses it
to explain the inner logic of many of mankind’s myths and taboos. Because the disruptive effects of sex can be
enormous, these controls have played an important role in the development of human culture.
The riches of this deeply learned book cannot simply be conveyed in a brief review. It is a work to be read over
and over and contemplated. The many insights into human culture and the relationships among the sexes will
surely provide any open minded person with a new perspective as to why we are the way we are”.
Anonymous, Amazon.com (reviewer from Cincinnati, Ohio USA)

“This book was a revelation to me. Having struggled through numerous turgid anthropological works by the likes
of Lévi-Strauss, Róheim etc., it was thrilling to read such an ambitious clear-sighted and compelling account of
the origins of human culture, together with an excellent critique of much current anthropological thinking. ....a
wonderfully stimulating book”.
Mick Hartley, Amazon.com

“Ignoring this book is a mistake. It is a very readable, witty, lively treasure-trove of anthropological wisdom and
insight.... Chris Knight has taken on the task of explicating not only the whys and hows of human cultural
evolution, but also vast constellations of cultural behaviour covering Australia, Africa, Europe and all of the
Americas. In this endeavour he is extraordinarily cross-disciplinary in his approach, utilizing insights from cultural
anthropology, sociology, sociobiology and palaeo- and ethno-archaeology.
In short, Knight is a complete anthropologist, one who realizes the value of exploring all corners of his field to
synthesize disparate work into a cohesive whole. His deep commitment to such synthesis should give pause to
those of us who refuse to look outside our own areas of expertise for support or contradiction of our theories. His
Marxist perspective, while of questionable practical value, is metaphorically rich. And his scholarship is
impeccable. While many of us rarely bother to read ‘the greats’ of our field any more, Knight delves deep into
Durkheim, Frazer and Lévi-Strauss and many others, coming up with long-forgotten insights and providing his
readers with an enormously useful review of a century of evolutionary theory and ethnographic data....
In fact, as a feminist, I would very much like it if Knight’s story turned out to be true, since it gives so much credit
to women’s collective solidarity, strike power and biological and intellectual creativity.... Best of all, it’s a story
that’s ’good to think with’. It made me review in my mind everything I ever learned about evolution and rethink it in
a new way.”
R. E. Davis-Floyd, The Journal of the Royal Anthropological Institute

“Revolutions in science seldom appear ready made.... But I suspect that the basis of a new synthesis between
anthropology and biology may well lie within the pages of this book.”
Robin Dunbar, Times Higher Educational Supplement

“Imagine a time when women lived together, worked together, sang and danced together, and our lives, work
rhythms, songs and dance rhythms were all governed by the cycles of the moon. Imagine a time when all our
skins were dark, Europeans having newly arrived from Africa. Imagine a time when women had the power and
solidarity to make men leave their warm hearth-sides, go out into the howling wastes of Ice Age Europe to hunt
giant and ferocious mammoths and then transport their kills proudly back to the women’s camp.
This is not a feminist matriarchalist dream. This happened somewhere between 60,000 and 40,000 years ago,
according to the latest scientific account of human cultural origins given by male Marxist anthropologist Chris
Knight in Blood Relations. The ‘Human Revolution’, as archaeologists call it, sparked an explosion of symbolic
culture that was carried from Africa into Europe, Asia and all the way to Australia 40,000 years ago, and later all
over the planet.”
Camilla Power, Everywoman Magazine

“No, this is not another Man the Hunter origins myth, with man simultaneously inventing technology, culture and
the nuclear family, and teaching it all to his dumb wife sitting at home with baby, waiting for the bacon. On the
contrary. First it is not about Man or even Woman: it is about women organizing in solidarity with one another.
Yes, it is about culture: how women’s solidarity was at the core of it. And yes, it is also about the family: how
women’s solidarity exploded the ‘natural family’ of most primate societies, in which the females are the sexual
possessions of the male or males. Knight argues that the first human societies were communist. For him, as for
Friedrich Engels, this means something historically specific (and nothing whatsoever to do with the monstrosity of
Stalinism). Communism meant a society in which women – as never before or since – were free. Women
collectively said No to rape, and men obeyed. Responsibility for children belonged to the whole community.
Women’s rule – matriarchy – in this sense meant freedom for everyone. Language, co-operation and science
replaced physical coercion, animal individualism, and the rule of genes.”
Liz Dalton, Sulfur Magazine

“Read this book and be changed. It is another of the great books of our time whose far-reaching
influence in modern culture has not even begun to be felt. BLOOD RELATIONS is beautiful.”
Earl Hazell, Amazon.com

“Chris Knight has produced a book of absorbing interest. The author likens himself to the palaeoanthropological
storytellers and it is a fascinating tale that he has to tell. His setting is some 40,000-45,000 years ago.....
Recommended for health sociologists and students, especially those interested in the gender order of society and
in the social significance of biological processes. The book is a narrative, best read through from cover to cover,
and this is an agreeable and thought-provoking task.”
Agnes Miles, Sociology of Health and Illness

“One of Knight’s chapters is headed ‘The Revolution’... but his whole book might well have had this in the title for
his thesis has revolutionary implications for modern scholarship as well as hypothesizing a revolution in the
remote past.”
Emily Lyle, School of Scottish Studies, University of Edinburgh

“A refreshing alternative to the plethora of prosaic and sexist variations on the ‘Man-the-Hunter’ theory of the
origins of human culture.”
Cris Shore, Dept. of Social Anthropology, Goldsmiths’ College, London

“Blood Relations is magnificent. Comprehensive in design, powerfully informed in execution – this book clarifies
not only the problems of the past, but posits the need for a new cultural leap if we are to survive the present.”
M. R. A. Chance, Department of Anthropology, University College London

“Chris Knight in Blood Relations has this ‘extraordinary resolve’. His is an immense work of documentation and
close argument. For all its obvious risks, the model offers no hypothesis which is not rigorously testable. Not only
this, but it appears to solve most of the outstanding conundrums in contemporary anthropology.”
Peter Redgrove, Times Literary Supplement

“Blood Relations points us all in a refreshingly new direction”.
Clive Gamble, Department of Archaeology, University of Southampton

“Encyclopaedic in scope, this is a seminal work that will certainly stand as a classic example of the application of
the Marxist anthropological model to an examination of the origin of human culture....”
Choice, American Library Association

“Chris Knight has a political agenda, and he is not going to hide it from us. He is a good Marxist (‘old fashioned’
as some readers are bound to conclude), believing in class struggle, trade-union activism, workers’ solidarity, and
most of all in Engels’s version of primitive communism and the early matriarchate.... This theory is designed to
cock a snook at every premise which sleeps undisturbed in our current assumptions.... The result is an
exhilaratingly original edifice of astonishing range.”
Caroline Humphrey, London Review of Books (link to full text).

“Blood Relations is an incredible work of scholarship, and in particular of Marxist scholarship – a vindication of
scientific socialist theory at a time when Marxism is supposed to be dead. Here we have the actual proof that
Marxist theory works. Not by ignoring facts that don’t fit – but by putting the facts first. The facts are sacred. The
theory must fit the facts. We’re so used to having paraded before us Marxism and Marxism-Leninism as it was
prostituted by the Soviet Union – where if the facts didn’t fit they were ignored – that we’ve forgotten what
Marxism really means.
Chris’ book is based on the facts. These facts were well known within a variety of scientific disciplines – sociology,
anthropology, archaeology. You look at these facts, and a lot of them seem completely inexplicable. They appear
bizarre. Why do women co-ordinate their menstrual cycles? Why do so many religions have taboos on
menstruation? Why do they have taboos on eating bloody meat? And this is not just in one or two societies, but all
round the world, in societies which appear to have very little else in common.
Now, men were not very interested in these facts. They just seemed to be bizarre things that primitive societies
did. Their importance is that they’re the key to understanding how we became human....
Chris’ theory may not be 100 per cent correct. But so far, it explains all the known facts. None of the other
theories did. And I don’t think it’s too strong to say that in time to come it will be seen as significant perhaps in the
way Darwin was seen as significant, in really changing the way we look at what it is to be human.”
Dorothy Macedo, Campaign for Labour Party Democracy

“A quite remarkable contribution to our subject”
Marilyn Strathern, Department of Social Anthropology, University of Manchester

“It may seem far-fetched, but Knight’s grand theory synthesises many disparate anthropological and
archaeological observations....”
Chris Stringer, London Natural History Museum

“From apparently modest beginnings, this is the most ambitious project on the origins of culture to have emerged
for decades. The effort to establish a collectivist point of departure for the theory of human communication has
had to struggle against the individualist assumptions that dominate cognitive science, but this very struggle makes
the book original and important.”
Mary Douglas, C.B.E., F.B.A., Yale University Press

“I suspect that it will be a slow burning classic, revived from time to time, but then discarded because it repudiates
bourgeois metaphysics”.
Keith Hart, Department of Social Anthropology, University of Cambridge

“As women all over the world fight for control over their own sexuality and fertility, Chris Knight in Blood Relations
has performed a service. We can now prove that we’re demanding nothing new. We once had collective control
over our own bodies; our fight now is to regain it.”
Leonora Lloyd, Secretary, National Abortion Campaign

“Chris Knight is reconstructing a human revolution that occurred many thousands of years ago. Whether his
argument is true or not I am not qualified to judge. But what I want to convey here is the excitement – and the
quite extraordinary sense of homecoming and comradeship – which this magnificent book has caused me. But
also relief, such relief: as if I am at last in the presence of an understanding which allows something hard and
knotted and perverse and intrinsically unshareable, to unfold, stretch, breathe. The release of tension as I read
page after page of the detailed, passionate and ironic argument was extraordinary, and something for which I still
feel great waves of gratitude.”
David Holt, Lecture to The Guild of Pastoral Psychologists

“This book is a revolutionary textbook for socialists and feminists. It turns upside down the reactionary
developments in biology and evolutionary theory that dominated the 1980s.... Communism – the ideas of
revolutionary change, of solidarity, of feminism and of a society organized for the benefit of everyone – is not only
still the spectre that haunts Europe, but it is the very thing that created us as human beings....”
Keith Veness, Labour Briefing

“How did human language and culture first emerge? The answer has now been found. It points us back to the
very place where we all learned our craft. Human solidarity and culture began on the picket line.”
Jim Perry, National Union of Mineworkers

APPENDIX B
Responses to Chris Knight, Camilla Power and Ian Watts

Wendy James (2003) The Ceremonial Animal. Oxford: Oxford University Press, pp. 30-31.
“Neither Dunbar, Mithen, Donald, nor other important pioneers of the ‘social’ vision of early human development
tackle the topic of kinship as a symbolically loaded, ceremonially structured, and linguistically influenced way of
organizing sexuality and the raising of children within and between groups…. My final example of an evolutionary
story, however, does tackle sexuality and kinship in a deeply structural and ‘symbolic’ way. Chris Knight has
offered a vivid model of the way that cultural rules about social relations may have been consciously created in
early human history. He starts with the assumption of a basic tension between the sexes, in which females begin
to control their own sexuality over the menstrual-lunar cycle and use it as a way of bargaining with males over
their success in bringing home meat from the hunt – also dependent on the phases of the moon. It is not so much
a simple matter of all against all, but rather the formation of defensive coalitions of women and their close male
kin around young girls, against the interest of non-kin males in the promise of new sexuality and fertility. Using a
range of modern ethnography as a guide, Knight seeks the beginnings of ritual, specifically initiation ritual, in the
richly symbolic performances of such coalitions, which enact a 'No!' to philandering potential partners by using red
cosmetic body paint as a defiant cover to advertise their solidarity, and to conceal just who is menstruating and
therefore imminently fertile, by presenting themselves symbolically as animals and even as males. Such rituals, at
least their modern analogies, embody basic metaphoric associations such as between rain and fertility of the kind
which we can see permeating 'art' and 'religion', and also construct social time in that they invest the seasons and
the lunar cycle with tremendous significance. In this scenario of the periodic enactment of a counter-reality Knight
sees the beginnings of symbolic culture and the political power of ritual, quite different from the low-key individual
exchanges of ordinary speech which he argues would have developed more informally within ritually defined
coalitions. This basic model has been taken further and elaborated by others, especially on the basis of
comparative mythology from southern Africa. Archaeological evidence for the extreme antiquity of red ochre use
has been adduced from the same region, and plausible arguments made for long continuities in the essentially
symbolic ways it has been deployed. Knight's whole approach is essentially a bold guess, couched in an
ambitious effort to explain the transition from animal to human society in directly Darwinian terms which not
everyone would accept. Nevertheless he and his collaborators have seriously tackled the question of identifying
what we might mean by organized social form and linked it crucially, as few others have, with the beginnings of
art, ritual, language, and conscious direction in human affairs, including the logic of kinship and gender.”

Alison Wray (2002) The Transition to Language, Oxford: Oxford University Press, p. 8.
“Knight presents a powerful account of the transition to linguistic expression as a sequence of causes and effects.
As human physiology evolved, especially brain-size, women were occupied with an ever-longer period of
pregnancy and nursing. Consequently, they were increasingly dependent on their mates to provide food and
protection, yet also increasingly vulnerable to their infidelity. Knight builds on previous proposals to suggest that
this led to familial alliances between women, focused on rituals that confused the external signals of sexual
maturity and availability and drew male family members into a collective responsibility for protecting all the
women. The combined context of social pacts, egalitarianism, and ritual make-believe provided, he argues, a
context for the development of language that was safe from the inherent dangers of deliberate deception.”

Candace Alcorta and Richard Sosis (2005). Ritual, emotion and sacred symbols. Human Nature, 16(4): 323359; p. 346.
"Watts (1999) argues that the ubiquitous presence of red ochre pigments at numerous African MSA (Middle Stone
Age) sites indicates ritual activity. Noting a jump in ochre presence over time, he concludes that "the
preoccupation with redness clearly indicates that ochre was primarily used for signalling" (1999: 128) and argues
that "the habitual nature of such behaviour from the MSA2b onwards strongly suggests that the signalling was
symbolic rather than solely indexical or iconic" (1999:137). The MSA Blombos Cave excavations of Henshilwood
and colleagues (2001) lend further support for symbolic behaviors in African MSA populations…
The widespread occurrence of red ochre pigments has been interpreted by Dunbar (1999) as evidence of
"badging." He argues that red ochre badging increased during the African MSA in order to mark and identify

group members when both the size and the number of groups were increasing. Yet, Dunbar notes that "external
badges encounter a common problem ... they are easy to fake" (1999:202).
If, however, red ochre badging is viewed within a broader context of ritual, as Watts and others (Knight et al.
1995) have interpreted it to be, then both the costs and the reliability of these badges increase, as well.
Participation in ritual entails time and energy costs which may deter free riders (Irons 2001; Sosis 2003b). More
importantly, participation in communal ritual provides the context for the creation and internalization of
communally shared motivators… The red ochre, beadwork, bone incising and regional stone- and bone-working
styles evident in the archaeological record of the African MSA between 250,000 and 50,000 BP all indicate an
increasing importance of ritual, an intensification of costly signals, and the emergence of symbolic systems
specific to social groups. The emergence of dance, music, and even language may have their roots in this
intensification process".
Dunbar, R. (1999) Culture, Honesty and the Freerider Problem. In R. Dunbar, C. Knight, and C. Power (eds), The
Evolution of Culture. New Brunswick: Rutgers University Press, pp. 194–213.
Henshilwood, C. S., d’Errico, F. Marean, C. W., Milo, R. G. & Yates, R. (2001). An early bone tool industry from the Middle
Stone Age at Blombos Cave, South Africa: implications for the origins of modern human behaviour, symbolism and
language. Journal of Human Evolution 41: 631-678.
Irons, W. (2001) Religion as a Hard-to-Fake Sign of Commitment. In R. Nesse (ed.) Evolution and the Capacity for
Commitment. New York: Russell Sage Foundation, pp. 292–309.
Knight, C., C. Power, and I. Watts (1995) The Human Symbolic Revolution: A Darwinian Account. Cambridge
Archaeological Journal 5:75–114.
Sosis, R. (2003) Why Aren’t We All Hutterites? Costly Signaling Theory and Religious Behavior. Human Nature 14:91–
127.
Watts, I. (1999) The Origin of Symbolic Culture. In R. Dunbar, C. Knight, and C. Power (eds), The Evolution of Culture.
New Brunswick: Rutgers University Press, pp. 113-146.

Erella Hovers, Shimon Ilani, Ofer Bar-Yosef and Bernard Vandermeersch (2003). An early case of color
symbolism. Ochre use by modern humans in Qafzeh Cave. Current Anthropology 44(4): 491-522; pp. 509-510.
"The question of interest for this study has therefore been not whether the Middle Paleolithic occupants of Qafzeh
Cave were capable of symbolic behavior but whether the ochre finds from the site indicate that such capacities
had become a system of symbolic culture-that is, normative social constructs. Having established that such was
the case, we now explore briefly the implications of this finding for the explanation of the emergence of such
systems. The issue is of particular interest because it has recently been suggested that red ochre was at the core
of the emergence of the earliest appearance of symbolic culture as defined here (Knight, Power, and Watts 1995!
Power and Aiello 1997, Watts 1999). On the basis of the abundant ochre record from Africa, whose beginnings
can be traced to the late Middle Pleistocene, Knight, Power, and Watts (1995) and Watts (1999) have postulated
that symbolic culture as a systematic behavior emerged within an African Middle Stone Age population of modern
humans. Their line of reasoning is characteristic of the 'symbols as tokens' approach in that it views symbols as
information carriers and places their origins in rational behavior designed to satisfy material needs (Robb 1998).
According to the suggested model, the use of ochre as the first cultural symbolic construct emerged as a
sociobiological response to the reproductive stress experienced by females during the phase of encephalization
associated with archaic H. sapiens. Menstruation was taken to indicate fertility, and ochre was used to fake
menstruation in nonmenstruating females ('sham menstruation'), thus ensuring males' attraction to and support for
a large number of females. For the fraud to be effective, the use of ochre had to be anchored in elaborate social
dynamics (Knight, Power, and Watts 1995, Power and Aiello 1997). Put succinctly, Knight, Power and Watts
(1995) see the first symbolic culture as the set of all such deceptive signals. Ochre was recognized as the signal
for menstruation and thus came to stand for a biological phenomenon to which it had no relation in real life. They
argue that the signal of menstruation, appropriated from an individual by a collective, communicated for the first
time a 'symbolic' construct, and because the symbol as such came into being only within a social context they
view the use of ochre as the beginning of symbolic culture. Knight, Power, and Watts (1995) and Watts (1999)
see clear indications in the African archaeological record that the beginnings of the postulated symbolic culture
long antedate the production of representational imagery on inanimate surfaces (i.e., Upper Paleolithic rock
painting). Watts (1999) accepts that the Middle Stone Age does not share the elaborate symbolic culture evident
in the Late Stone Age (and the Upper Paleolithic in Europe) but maintains that all the essential elements appear
to have been in place by, or shortly before, the Last Interglacial – within the Middle Stone Age 2 and
approximately coincident with the emergence of anatomically modern humans. Significantly, he notes that the
frequency and intensity of the use of ochre increase gradually over time from the Middle Stone Age onwards".
Knight, C., C. Power, and I. Watts (1995) The Human Symbolic Revolution: A Darwinian Account. Cambridge
Archaeological Journal 5:75–114.
Power, C. and L. C. Aiello (1997). Female proto-symbolic strategies. In L. D. Hager (ed.), Women in Human Evolution.
New York and London: Routledge, pp. 153-171.

Robb, J. E. (1998). The archaeology of symbols. Annual Review of Anthropology 27:327–46.
Watts, I. (1999) The Origin of Symbolic Culture. In R. Dunbar, C. Knight, and C. Power (eds), The Evolution of Culture.
New Brunswick: Rutgers University Press, pp. 113-146.

Lawrence Barham (2002). Systematic pigment use in the Middle Pleistocene of South-Central Africa. Current
Anthropology 43(1): 181-190, pp. 188-9.
"Power and Aiello (1997) argue that pigment use originated in the Middle Pleistocene as part of a behavioural
response to the reproductive stresses experienced by females as a consequence of an evolutionary expansion in
brain size about 300,000 years ago. Pigments were used, according to this sociobiological model, to construct
reproductive taboos that were enacted through rituals involving body painting and dance (1997: 165)...
Neanderthals did collect and process mineral pigments but predominantly manganese dioxide rather than
hematite (Combier 1988, Couraud 1991, Mellars 1996) and not in the quantities seen in the contemporary
southern African archaeological record (Knight, Power and Watts 1995, Power and Watts 1996, Henshilwood et al
2001)."
Knight, C., C. Power, and I. Watts (1995) The Human Symbolic Revolution: A Darwinian Account. Cambridge
Archaeological Journal 5:75–114.
Power, C. and L. C. Aiello (1997). Female proto-symbolic strategies. In L. D. Hager (ed.), Women in Human Evolution.
New York and London: Routledge, pp. 153-171.
Power, C. and I. Watts (1996). Female strategies and collective behaviour: the archaeology of earliest Homo sapiens
sapiens. In J. Steele and S. Shennan (eds), The Archaeology of Human Ancestry. London and New York: Routledge,
pp. 306-30.

Christopher Henshilwood and Curtis W. Marean (2003). The origin of modern human behavior. Current
fAnthropology 44:(5): 627-651; p. 635.
“Personal ornamentation such as beads and body-painting with pigments are means of external storage of
symbols that may have been used to establish cultural identity (Wadley 2001) and can be read by the
archaeologist as signifying modern behavior. Although direct evidence for body painting does not survive in the
archaeological record, the recovery of worked pigments such as ochre may be linked to early evidence for
external symbolic storage. The objection (e.g., Klein 1995, Wadley 2001) that ochre may have served a purely
utilitarian function has been effectively critiqued (Watts 2002).”
Klein, R. G. (1995). Anatomy, behavior, and modern human origins. Journal of World Prehistory 9: 167-98.
Wadley, L. (2001). What is cultural modernity? A general view and a South African perspective from Rose Cottage Cave.
Cambridge Archaeological Journal 11: 201-21.
Watts, I. (2002). Ochre in the Middle Stone Age of southern Africa: Ritualised display or hide preservative? South African
Archaeological Bulletin 57: 15-30.

A good account of debates and controversies surrounding the Knight-Power-Watts theory:
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Ochre comes in shades of yellow, orange, red and brown; the core of it is the iron red of ferric oxide. Together
with manganese dioxide, which is densely black, it offered Palaeolithic hominids a palette covering the spectrum
of fire, from flame to charcoal.
Up to about 110,000 years ago, they only dabbled occasionally. Then, in southern Africa, ochre seems to
have coloured their whole lives. It is present in 'copious' quantities at every cave and rock shelter that contains
relics of occupation from this period. This was a monochrome explosion, based almost entirely on red ochre, and
particularly upon strong reds, rather than orange or brown shades. The collectors of pigment made little or no use
of the deposits of manganese ore and magnetite, a black iron oxide, which were available in some areas.
According to Ian Watts of University College, London, who has made the study of prehistoric ochre his own, 99.5
18
per cent of all known African Middle Stone Age pigment is iron oxide, and 94 per cent contains a red streak.
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The sudden red dawn, in a late stage of the Middle Stone Age, was an isolated one. In Europe, the pigment
least infrequently used between 70,000 and 35,000 years ago was manganese dioxide. Just one Mousterian
object in the published literature seems to share the character of the African ochre phenomenon. Described as a
'plaque' and estimated to be 100,000 years old, it is made from part of a mammoth molar tooth, and coated in red
ochre. Like that other flash of Mousterian genius, the nummulite fossil with a line inscribed at right angles to a
19
natural fracture, the plaque was found at Tata in Hungary. Otherwise, ochre features hardly at all before the
Châtelperronian, at which point Neanderthals suddenly adopted it. Nearly 20kg of the stuff have been recovered
from one Châtelperronian level at Arcy-sur-Cure, the major Neanderthal ochre site.
Several of the southern African ochre specimens have been modified in ways that do not appear to have
any practical purpose. They have notches cut out of them, holes drilled into them, and lines scored upon them;
some of the latter form patterns, such as parallel lines or triangles. These were not just tools for making
decoration, but objects of decoration themselves. They add to the unmistakable scent of symbolism that hangs
over Palaeolithic ochre.

4
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Suppose that a party of Boxgrove hominids has made its way down the gully that cuts through the cliff, and is
moving towards a waterhole. Glancing back, a juvenile notices that a wolf is standing by the stream, on the path
they have just taken. To warn his companions, he cries out and points. The wolf is gone. The young hominid now
launches into an energetic performance, gesticulating, posturing, executing steps like a modern human dancer,
repeating a distinctively shaped sound over and over. He uses his whole body and a wide circle of space around
it, as well as his voice.
His companions seem impatient at first, some turning away as if to resume the trek. This rouses him to still
greater efforts, and eventually he commands their attention. Now they are all facing the cliff. The juvenile falls
silent and squats down, as do some of the others. They gaze at where the wolf had been, as the sun passes by
overhead.
Lower Palaeolithic jokes probably didn't have punchlines either. Aesop's fable of the boy who cried 'wolf' is leaden
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in Acheulean translation because of the effort needed to communicate without a symbolic culture. If the wolf had
stayed where it was, the warning would have been simple. The juvenile would have only to signal alarm and the
rough location of the cause for it. He might be able to use a specific sound to signify 'predator', or even 'wolf'. His
companions would look in the direction he indicated, and verify for themselves that there was an object
corresponding to his signal at the spot.
Unfortunately, the chances that they would be able to obtain this confirmation are reduced by the noise and
commotion of the alarm signal itself. Without a symbolic order, everybody has to shout. Every signal has to carry
its own conviction, and conviction is indicated by cost. Cheap signals are easy to fake, and so cannot be trusted.
If the wolf hears the alarm and makes itself scarce, the juvenile is immediately faced with a far more
complex problem of communication. He has to convey the message that an important object was in a certain
place, and justify the call on his companions' attention. The more information he can convey, the greater his
chances of convincing the others will be. He is now under pressure to fill in the picture with more detailed
information about the location and nature of the object, in order to demonstrate its significance. A wolf on the trail
back to where they spend the night is more important than a wolf in the same general direction, but on the clifftop
above. A group of horses would also be worth noting, and so would a thundercloud; but each would require a
different response.
In a situation like this, the temptation is to exaggerate, or to lie. The audience has to decide whether to
believe the performer. Like the Greeks to whom the shepherd boy cried wolf, the Acheuleans can draw on past
experience to assess his trustworthiness. In the main, though, they have to gauge a message about an invisible
object by the effort the signaller puts into it, and by whether they can verify it themselves. Both these measures
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are likely to require considerable effort on the audience's part. They cannot simply listen to the signaller's words
while they carry on with what they were doing before. They have to stop, look and listen, in order to assess both
the cost and the meaning of the signal. Once they are convinced that the juvenile is likely to be telling the truth,
even if they are not quite sure what that is, they then have to see it for themselves. That requires staying put and
staring, until the wolf reappears or they have had enough.
If we could see them now, they would probably look pretty stupid, with their slapstick antics and their solemn
stares into the distance. It's true that they might well have found communication easier if their mental capacities
had been greater, but that was not their fundamental problem.
Nor would it have been all right if they could have talked properly. The question of becoming human raises
questions of self-consciousness, culture and language. Many scientists put language first, as the most
impressively exclusive human trait, and many are inclined to treat it as a problem of machinery. This approach
has been strikingly productive, leading to disputes as heated as any in the field of human origins.
Even the earliest hominids have been called in evidence. Most of what little information can be gleaned
about hominid brain structure comes from the impressions that brains have left on the inside of fossil skulls. Dean
Falk and Phillip Tobias believe that they can discern the mark of a region called Broca's area in the brain of very
early Homo, but not in australopithecines. Broca's area has been associated with speech since 1861, when the
anatomist and anthropologist Paul Broca identified it as the site of damage to the brain of a man known to hospital
staff as 'Tan' - the only sound the patient could utter. It is hard to pin down, though, and monkeys have similar
structures. Even if the convolution was one of the features that distinguished hominines from australopithecines, it
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may have arisen to perform some other function, long before it was recruited to serve language. Stephen Jay
Gould and Elizabeth Vrba coined the term 'exaptation' to describe instances in which selection appropriates a

structure for a new purpose. Exaptation is considered to be standard procedure in evolution, but its suggested
effects can be radical. One explanation for the evolution of insect wings, for example, is that they originated as
fins for dispersing heat.
At the other end of the hominid timeline, the most heated controversies are located not in the brain, but just
underneath it. The question at issue is whether any hominids other than anatomically modern ones had structures
for sound production sophisticated enough for efficient speech. The vocal tracts of modern adult humans are
distinguished from those of infants and other mammals by the low position of the larynx. This increases the
volume of air available for modification during speech, and directs the outward impulses of air towards the mouth
rather than the nose. These alterations make for clearer and more varied sounds, at the price of an increased risk
of choking. In the words of Jeffrey Laitman, a pioneer of hominid vocal tract reconstruction, the effect of lowering
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the larynx is like turning a bugle into a trumpet.
The position of the larynx in ancient hominids can be inferred from the shape of the base of the skull. Those
of some Neanderthals are fairly flat, suggesting a high larynx, but those of some of their likely ancestors are
curved, indicating a larynx in a characteristically modern low position. According to Laitman's colleague, Philip
Lieberman, Homo erectus did not have a larynx low enough to support speech. The necessary vocal apparatus
would therefore have emerged somewhere in the grey area between erectus and sapiens, during the past half
million years.
At least one element of the system does appear to have been in place by this time, judging by another
feature of the base of the skull. The hypoglossal canal is the duct through which run the nerves from the brain to
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the muscles of the tongue. Three researchers from Duke University, in North Carolina, have compared the width
of the canals in contemporary apes and extinct hominids. Chimpanzees, australopithecines, and a specimen
assigned to Homo habilis, had canals of similar bore. Those of modern humans are twice as wide; most of the
difference between apes and humans remains after corrections have been made for the different sizes of the
primates' mouths. The team reasoned that the canals might be wider in order to accommodate more nerve fibres,
necessary for controlling complex tongue movements (though their first study did not exclude the possibility that
blood vessels took up the extra space). Since eating and drinking make basically similar demands on the tongues
of apes and humans, speech is the obvious candidate to explain the increase in bandwidth.
If the difference relates to language, it is not surprising that very early hominids resemble apes rather than
humans. This is a rare example of a finding that ruffles few feathers in the fractious domain of language origins, in
which one camp thinks that language developed quietly and gradually throughout the course of hominine
evolution, while the other maintains that language appeared late and all at once, immediately becoming the
wellspring of the cultural deluge which marks the Upper Palaeolithic. The Duke researchers measured the
hypoglossal canals of two skulls from the grey area of archaic sapiens, or heidelbergensis, or rhodesiensis. In
these specimens, 200,000 or 300,000 years old, the widths of the canals were within the modern human range.
So were those of two Neanderthals and an early modern human. Matt Cartmill, one of the researchers, suggested
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that Neanderthals 'had tongues as nimble as yours'.
They also had a bone in the throat like ours, called the hyoid. When a fossil Neanderthal hyoid bone was
discovered at a site on Mount Carmel, in Israel, it was hailed as a token of Neanderthal speech. Critics objected
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that its position in the throat was unknown. Since much of the vocal apparatus is made of soft tissue, the course
of its development will always be uncertain.
Chris Stringer and Clive Gamble point out that once the shift towards language had taken place in the
Neanderthals' ancestors, its reversal would be unlikely. The anatomical evidence may remain equivocal, but if the
hypoglossal canals were indeed filled with a fat bundle of nerves leading from the undoubtedly large Neanderthal
brain, it seems reasonable to suppose that Neanderthals had some sort of capacity for speech. If their larynxes
remained short, they might have spoken a language with a limited range of vowel sounds. That would not have
been such a terrible handicap, though. After all, the English upper classes managed without the vowel 'a' for half
the twentieth century.
There may be a threshold of performance below which language as we know it cannot be sustained. People
can process information about three times faster when it comes as speech than when it takes any other form.
More than twenty units of information, each roughly corresponding to a letter, can be uttered and comprehended
in a second. In any other modality, fewer than ten units of information can be processed in a second. If speech
was as slow as that, a typical sentence might exceed the capacity of short-term memory. With a slow
communication system, hominids would be limited to simple utterances. Their conversation might not have been
sophisticated enough to stimulate the development of a comprehensive language faculty. The level of such a
threshold is a matter of guesswork, but it seems reasonable to assume that the Neanderthals were well above it.
They are simply too close to us.

Although the Neanderthals are the co-stars of human evolution, with their hulking charms and noble
savagery, older varieties also raise interesting questions about speech. If they had nimble tongues as well, what
were they doing with them? One possibility is that hominids, such as those of Boxgrove, could articulate a large
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range of sounds, but had not developed the capacity to organize them with syntax. They might have had words,
but no language.
A lack of grammar was not the reason they were dancing and gesticulating in the imagined scene at the
beginning of this section. Mime and gesture were not needed as a makeshift scaffold to give communication a
structure. They were needed to overcome a lack of trust. Their powers of persuasion came partly from the sheer
effort involved, and partly from the distribution of signals across modalities. As all but the most perfunctory
messages were likely to require the use of facial expression, gesture and bodily movement, as well as sounds,
there simply were no short cuts by which they could be delivered cheaply.
The idea of mime derives from the psychologist Merlin Donald, who has proposed that hominids passed
through a stage in which they based their communication upon it. This was the first great human leap forward,
establishing a mode of thought more fundamental than language, and independent of it. 'Mimetic action,' Donald
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writes, 'is basically a talent for using the whole body as a communication device.’ What made it possible, he
argues, was a revolution in which hominids took control over their bodies.
Thanks to the work of Dorothy Cheney and Robert Seyfarth, the alarm calls of Kenyan vervet monkeys are
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among the most celebrated sounds in primatology. Vervet alarm calls sort the monkeys' many predators into
four classes. There is one call for large cats, either leopards or cheetahs; one for eagles; one for snakes, either
mambas or pythons; and one for primates, baboon or human. On hearing an 'eagle' alarm, vervets look up at the
sky; on hearing a 'cat' warning, they scramble up trees.
Marc Hauser, a theorist of animal communication, has observed a degree of flexibility in the system. Driving
through the Amboseli National Park, where Cheney and Seyfarth have conducted their studies, Hauser heard
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vervets giving 'cat' alarms. These calls sounded wrong, though. They were slower than usual, as if 'the batteries
of a tape recorder were run down during playback'. The cause of the alarm turned out to be a lion, a cat so large
that hunting vervets would not be worth its while. 'Slowing the tape' was an appropriate response, but there is not
much more that can be done with a tape or a vervet call. The monkeys' alarms are reliable because their only
legitimate meaning is that a vervet has just seen a predator. Either the calls will be verified immediately, or not, in
which case they will be disregarded. The monkeys who send the messages cannot elaborate them - unlike the
Acheulean juvenile who cried 'wolf - so it only takes a glance for the other monkeys to check their veracity. While
a system like this deals efficiently with a present and visible threat, it cannot cope at all with even the recent past.
Though apes have much more complex cognitive faculties than monkeys, they remain generally unable to
exert deliberate control over their signals. Sometimes chimpanzees manage to stifle their cries, but only with
difficulty. If they see something exciting, such as food, they generally cannot help but let the cat out of the bag.
They do not cry 'food', though. Despite their much greater cognitive capacities, chimpanzees do not attach
particular meanings to particular calls.
The reason may be that they are too clever for their own good. A boy in the playground is being threatened by a
larger boy. He points over the larger one's shoulder and cries 'Behind you!'. 'That's the oldest trick in the book,'
retorts the aggressor. Judging by an incident recorded by Richard Byrne and Andrew Whiten, the trick may be
very, very old indeed. A sub-adult baboon was harassing a younger animal, which brought a party of adults to its
aid by screaming. When the harasser saw the adults coming over the hill, he jumped up on his hind legs and
stared across the valley into the distance, as if he had seen a predator. His challengers stopped and stared in the
same direction, instead of pursuing their attack.
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When they surveyed the primatological literature, Whiten and Byrne found that deception was part of life in
all monkey and ape families. It typically took the form displayed by the adolescent baboon, boys in playgrounds
25
and slapstick comedians, of attempts to manipulate the attention of others. The reason the trick is still part of
human culture, millions of years after it first evolved, is that it can still work if the cheat can produce a convincing
impression of an involuntary response. A look of alarm and a spasm of muscular recoil may trigger an involuntary
response on the part of the victim, that makes him wonder for a fraction of a moment whether there really is a
monster behind him; and a fraction of a moment's uncertainty is all a clever cheat needs.
With deception so deeply ingrained in primate life, it is not surprising that vervet monkeys are unusual in
having signals with specific meanings. It is probably a condition of their existence that these signals are tuned to
the delivery of messages which are likely to benefit all the individuals who hear them. Chimpanzees lack

predators, apart from humans, and so would not have common interests in alarm calls of the vervet type. Their
overwhelming concern is with each other, and their intelligence is needed to keep up with greatly elaborated
Machiavellian challenges of the type demonstrated by the cunning baboon. Their intelligence resides largely in
their Machiavellian capacities, but these very faculties prevent them from developing anything like a lexicon of
signals. As Chris Knight puts it, they are too clever for words.
The fact that several chimpanzees have proved able to use symbols devised by humans, amounting to
visual words, only highlights the question of how humans, alone among living primates, have established the
basis of trust for symbolic communication. This was surely the most fundamental of transformations in the
process of becoming human as we know it. But it does not imply that before trust hominids lacked language
entirely. Whatever forms their societies took, all would be different to greater or lesser degrees from those of
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chimpanzees. The marked differences between bonobo and common chimpanzee social relations illustrate how
much a relatively minor shift in the balance of power can influence the quality of life. As hominids acquired the
capacity for more sophisticated forms of behaviour, the benefits of co-operation may have increased. By the later
Acheulean period, hominines appear to have anatomical adaptations for speech. The debates over the extent of
early language capacities are baroque, highly strung, and best avoided if possible. This account sticks to the
Darwinian point that, whether hominines had words, syntax or both, they were limited by the extent to which
cheating could manipulate their communication systems.
In the case of the Acheulean juvenile who cried wolf, the group would have been presented with a message
about something on which it would not be particularly easy to agree a meaning. A wolf would not have the same
implications for middlebrow hominids as a leopard for vervet monkeys. For vervets, a leopard is a predator,
posing a straightforward threat. Although it would be going too far to claim that hominines had no predators, the
threat they faced from wolves and other carnivores would have been more equivocal. Wolves would have learned
to respect the defensive capabilities of intelligent hominines who used weapons and threw missiles. They would
have been opportunistic rather than regular predators, snatching juveniles when hungry enough to make the effort
worth while, or when the odds happened to favour them. Hominines and wolves would often, however, have been
competitors for the same meat. So wolves would always have been of interest to hominines, but the appropriate
response to a sighting would vary greatly according to circumstances. Among vervets, the alarm system is
completed by the response rather than whatever the monkeys understand by the signal. In that sense, the call
triggered by a leopard means 'climb a tree' rather than 'leopard'. Without such an urgent and unequivocal
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message, hominines would be unlikely to develop a sign for 'wolf'.
Whether their brains are large or small, then, primates are confined to the same frame of reference. If they
can see an object, they can and often must refer to it; if they cannot perceive it, they cannot refer to it. Primate
communication systems will remain earthbound until their signals break free from the concrete objects they
represent. According to Merlin Donald, this happened when hominids developed a mimetic faculty, which required
them to have access to their memories at will. According to Chris Knight, on whose fundamental insight about
trust this discussion is based, the next stage in the liberation of signals required the invention of deities. What the
Acheulean juvenile needed was a god to swear by.
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In his book Blood Relations, published in 1991, Chris Knight recalls how he came to appreciate the powers of
sociobiology. He had by then spent more than twenty years following twin tracks of political activism, rooted in
Marx, and studies in cultural anthropology, based on Lévi-Strauss. Precisely because of its radical calculating
individualism, Knight saw in sociobiology the same kind of revolutionary power that Marx had seen in capital. In
an incandescent passage of the Communist Manifesto, Marx and Engels hailed the achievements of the
bourgeoisie, which had destroyed feudalism and 'drowned the most heavenly ecstasies of religious fervour, of
chivalrous enthusiasm, of philistine sentimentalism, in the icy water of egotistical calculation'. Sociobiology's
ruthless cost-benefit calculations, Knight realized, had a similarly devastating impact upon 'well-meaning' theories
of selection for the good of the group. Its achievements, he wrote, 'are the corrosive acid which eats away at all
illusions, all cozy assumptions about "the welfare of the community" or the "brotherhood of man", all unexamined
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prejudices about how "natural" it is for humans to co-operate with one another for the good of all'.
A few years later, Daniel Dennett hit upon the same metaphor to convey the power of 'Darwin's dangerous
idea'. He compared the idea of evolution by natural selection to universal acid, an imaginary substance with which
he and his friends would playas schoolchildren. Universal acid dissolves everything, and so cannot be contained.
Like it, Darwin's idea 'eats through just about every traditional concept, and leaves in its wake a revolutionized
worldview, with most of the old landmarks still visible, but transformed in fundamental ways'.
Dennett affirms that culture is grist like anything else to the mill of Darwinian selection. His thoughts are
mostly of memes, the loose equivalent of genes in the world of ideas, and how Darwinian processes may underlie
their spread. Knight's focus is on how culture could have been created by animals that were subject to Darwinian
processes in the conventional biological sense. Dennett speaks of 'good tricks' that evolutionary design will often
employ. Knight and his colleagues have constructed a trick of extraordinary cunning, which they propose as the
means by which Darwinian animals reconciled their interests enough to make possible language and symbolic
culture.
Blood Relations is an extraordinary work, in which imaginary creatures and magical events are orchestrated
on a global scale, from Australia to Amazonia, into a single vision of how humans created humanity. Speaking at
an event billed as a 'Great Sociobiology Debate', for the motion that 'Darwinism can explain the origin of culture',
Knight declared that it was not the use of tools by chimpanzees that needed explaining, but how a species comes
to be able to distinguish between water and holy water. Nobody is more impressed by the power of capitalism
than a Marxist, and perhaps likewise it takes a Catholic upbringing to realize just how far Darwinism can go.
Though Knight does tend to resemble a shaman with a spread-sheet, he is not concocting some syncretic
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religious brew of Darwinism and tribal initiation rites. He is every bit as materialist as Dennett or Dawkins – ultraDarwinian, in Stephen Jay Gould's terms – but unlike them, he has an intuitive understanding of the sacred. The
trick here is to retain one's sense of magic after one stops believing in it. Blood Relations appreciated the
importance of sacred ritual, and of sociobiology, the better for being able to stand outside them. Writing under the
influence of Primate Visions, Donna Haraway's feminist interpretation of primatology, Knight felt able to refer to
his own narrative as myth, and free to bring his own props to the sociobiology show. 'If you could have calculating,
maximizing capitalists operating in human origins narratives, why could you not also have militant trade
unionists?' he asked. 'If you could have profits and dividends, why not also industrial action, pay bargaining and
strikes?' Culture, he proposed, was the settlement that followed the world's first strike.
Women's reproductive cycles have several distinctive features that add up to a unique combination among
primates. There is no signal to indicate that ovulation has taken place, but halfway between ovulations, bleeding
occurs. In contrast to females of other species, women may mate at any stage in their cycles. And the mean
length of the cycle, 29.5 days, is the same as that of the Moon's cycle from full to dark.
Although imperceptible ovulation is a distinctive feature of human sexual physiology, it is not a unique one. It
seems to have arisen a number of times in different primate lineages. Birgitta Sillen-Tullberg and Anders Møller
surveyed the mating systems used by species in which ovulation is concealed, to weigh the balance between two
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competing explanations for this concealment. One school of thought has argued that concealed ovulation
promotes monogamy by inducing a male to remain around a particular female for longer, in order to increase the
chances that mating will take place during a phase when an egg is present for fertilization. It is thus a device for
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increasing a father's confidence about who his offspring are.
The other school argues just the opposite: that concealed ovulation is a Machiavellian tactic to confuse the
issue of paternity. If a male is uncertain whether or not he is the father of a juvenile, he is less likely to harm it.
Concealed ovulation is thus a device for making males behave better. Sillen-Tullberg and Møller concluded that it
might have evolved once in a monogamous species, or not at all, whereas it seems to have evolved between
eight and eleven times in species with non-monogamous systems. The evidence therefore supports the
Machiavellian hypothesis, rather than the monogamous one. On the other hand, the researchers found that of the
seven times that monogamy itself evolved, four to six of these events took place in the absence of ovulatory
signs. So once concealed ovulation has evolved, even if it has done so as an adaptation to a non-monogamous
mating system, it is then conducive to the evolution of monogamy.
Under mating arrangements that are far from monogamous, such as a harem system in which a single male
exercises a reproductive monopoly, it would suit the male for the females' reproductive cycles to be unconnected
to each other. If all the females reached the fertile phases of their cycles at the same time, the male would
probably succeed in impregnating far fewer of them than if their windows of reproductive opportunity were
randomly distributed. Conversely, females could thwart reproductive monopoly by synchronizing their cycles. A
trend towards female synchrony would be attractive for males even when more than one of them had already

achieved reproductive success. If males were staying with single mates, they would be competing less with each
other.
In 1979, Nancy Knowlton published a paper which pointed out that cycle synchrony could be a strategy for
encouraging males to invest in their offspring. If all the females in a group have synchronized cycles, there is little
point for a male in abandoning a mate once her fertile period has finished, since none of the other females will be
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fertile either. He will do better to stay with her and invest his energies in the welfare of their offspring, and he will
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be the more inclined to do so because of the increased likelihood that he really is the father.
Applying the logic to the chimpanzee-like primates he took to be at the root of the hominid lineage, Paul
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Turke then devised a scenario for the evolution of distinctively hominid female reproductive cycles. If females
signalled their fertility conspicuously, as female chimpanzees do with the genital swellings which accompany
oestrus, males of high rank would mate with the most conspicuously fertile females. Lowlier males would mate
with females with lesser signs of oestrus. Although the lowly and the less obviously fertile would not be the mates
of first choice, both would have attractions of their own as a result. A male whose mate had muted signs of
oestrus would face less interference from other males. A lowly male would be more likely to stay with a female,
having less chance of success elsewhere.
Turke suggested that a female whose oestrous signs were lower key but longer lasting than those of others
could extract higher levels of investment from a mate than her rivals. She would attract a low-ranking mate, who
would be less likely to leave her to pursue other opportunities. The longer her oestrous period lasted, the longer
he would be likely to stay, driving a selective trend towards what is questionably described as 'continuous
receptivity'. Synchronizing with other females would complete a package adapted to securing male investment, by
promoting tendencies towards monogamy. Turke's model encapsulates what sociobiology did for females. A
radically individualist paradigm, based on conflicts of interests, placed the interests of females at the centre of the
stage; and showed how individual interests could be reconciled into collective ones.
Ovulation in women is undoubtedly concealed, even from women themselves, as the difficulties of
encouraging or preventing conception without artificial means affirm. Menstrual synchrony is another matter. In
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humans, rather than rats or golden hamsters, it has proved an elusive phenomenon. Martha McClintock first
31
described it in 1971, but it has still to be accepted as real by many scientists. There are two main reasons for
the enduring scepticism. One is that while many studies have detected synchrony, many have not. A review
published by Leonard and Aron Weller in 1993 gave a tally of sixteen studies reporting synchrony, and eleven
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which failed to find it.
Even in studies with positive findings, it is impossible to say why some women synchronize their cycles and
others do not. In a survey the Wellers conducted on lesbian couples, ten of the couples did not synchronize
cycles and ten did. The only thing that the researchers could find which appeared to encourage synchrony was
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eating together.
Roommates, friends, workmates, mothers and daughters have also been studied. Thanks to a Bedouin
nurse who conducted interviews among women of her village in northern Israel, the Wellers were able to obtain
information about synchrony under conditions they regarded as optimal: the Bedouin women lived together for
many years, were segregated from men, were extremely unlikely to have sexual relations with men outside
marriage, and hardly ever used oral contraceptives. Among these groups, the data indicated a shift towards
synchrony of 20 to 25 per cent. The Wellers then went back to lesbians, studying thirty couples, and found no sign
of synchrony. Combining their results with those of other published papers, they concluded that overall, the
literature failed to demonstrate menstrual synchrony in lesbians. In the light of this conclusion, and the modesty of
the effect in the Bedouin study, they suggested that 'prolonged and very intensive contact may not be conducive
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to menstrual synchrony' after all.
The other major reason why scientists have their doubts about synchrony is that it has been an effect
without an established cause. In her original paper, Martha McClintock suggested that it might result from the
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action of pheromones, hormones which are broadcast through the air to act on other individuals, instead of
remaining within the body that secretes them. Although pheromones have become a household word, they have
done so despite the absence of proof that they actually exist in humans. It was not until 1998 that McClintock
published a paper claiming to deliver this proof, by showing that pheromones from one woman (from her armpit,
to be precise) could exert an effect on another. Samples taken from women in the early phases of their cycles
shortened the cycles of women who inhaled them, while samples from women at the point of ovulation lengthened
other women's cycles. These experiments met one of the main objections which the studies outside the

laboratories had faced, that a substantial proportion of cycles in a group of women will align with each other by
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chance.
McClintock's paper was hailed as the inauguration of a new research programme, offering all manner of
insights into human behaviour. There were suggestions that feelings from sexual attraction to xenophobia might
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be triggered by chemicals which people cannot consciously smell. Instead of 'The Naked Ape', welcome to 'Your
Life As A Dog'. As far as the origins of culture are concerned, though, her results are useful as evidence that a
capacity for synchrony evolved at some stage. The Wellers' reconsidered views about close contact may also be
helpful to the case. Pleistocene females did not sleep in dormitories or work in offices. They spent most of their
waking hours in the open, and probably slept in spaces which were covered rather than enclosed. In France, for
example, the rock shelters show signs of habitation, but although people painted the deep caves, they did not live
in them. If menstrual synchrony research now moves away from situations of close contact, it may be more likely
to identify mechanisms which could plausibly have operated in ancestral environments. Such mechanisms need
not be powerful today. The selection pressures behind them would have slackened once they had helped
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establish a symbolic order, in which representations of menstrual blood assumed more importance than the real
thing.
Menstrual blood signals that a woman will soon be fertile. To a male hominid, it would sort females into two
classes; those who were cycling and those who were not. Although the fertility status of some would be obvious,
because they were visibly pregnant or had infants attached, others might be infertile because they were in the
early stages of pregnancy or the later stages of lactation, or in poor health. Together, the currently infertile would
probably constitute a large majority; while any female who menstruated would become a centre of attention.
Males would be alert to blood because it signified both life and death.
It would not, however, help them to pursue an ultra-male strategy of maximizing the number of mates and
minimizing investment. In order to benefit from the signal, a male who homed in upon a female because she was
menstruating would have to guard his position against competitors at least until she reached the point of
ovulation. Since he would not know when this had occurred, it would be in his interests to stay rather longer.
While she had his attention, his mate would be in a strong position to bargain for signs of commitment, and his
responses would help her to decide how good a prospect he really was.
At this point, according to Camilla Power, deception enters the picture. As a means of leveraging male
energy, menstruation would be so useful that females would try to fake it. A female could sham menstruation by
daubing herself with the menstrual blood of others, which it would be in her sisters' common reproductive interests
to provide. In this shared deception is the germ of ritual.
Sham menstruation would serve to safeguard the interests of the majority of females against possible
competition from individuals who were in a position to trade on the resource of potentially fruitful sex. In the
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scenario developed by Power and her colleagues, a female who begins to menstruate is immediately claimed by
the others in the group. They assert bonds with her, by painting themselves in menstrual red, and thereby assert
influence over her. She could harness more male labour power than the others by trading sex for it after her
menses finished, but this would not be in her longer-term interests. For much of her life, she would be in the
majority position; infertile at just the time she needed male assistance most, and for the same reason. If she had
gone it alone, when her sexual currency was at its most valuable, she would not subsequently be supported by
the other females when her ability to trade on this resource became limited. As disloyalty would not pay in the
long run, the game of sham menstruation could go on. Menstrual signals would work in concert with synchrony,
instead of disrupting it.
Although the sham would have to be convincing, it would not have to be realistic. A male might suspect
which females were really menstruating and which were not, but he would not be able to do anything about it. The
message of the sham was that the menstrual coalition had established a solidarity which was not worth
challenging. It was a deception of a kind unknown among modern non-human primates, in having a collective
rather than an individualistic basis. 'As such,' observed Camilla Power and Leslie Aiello, 'it represents a vital step
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towards sustaining an imaginary construct and sharing that construct with others - that is, dealing with symbols.
To convince its intended audience, the deception had to be expensive rather than accurate. The more the
signal was amplified, the more believable it would be. Females could build it up by making a noise, gesturing, or
using substances that would amplify the message of menstrual red. This was the function of the red ochre that is
such a striking feature of early modern human sites. In the process of becoming human as we know it, females
38
invented cosmetics.
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The process of becoming anatomically modern continued the expansion of the brain, ratcheting up the costs
of reproduction that females had to bear. They became less inclined to range widely in foraging parties,
encumbered as they were by increasingly dependent young, and they began to remain at home bases in order to
conserve energy. Whereas sham menstruation had worked by encouraging males to hang around, in the hope of
guarding mates successfully, this now became a disadvantage. Females needed more male labour power.
Increased productivity was indicated. The males had to be induced to embark on hunts that were sustained until
success was achieved.
Gradually, the sham became detached from hormones, and settled into a rhythm of its own. Perhaps all it
took was a little synchrony and a lot of amplification; perhaps they were even able to entrain their rhythms to the
phases of the Moon, whose cycle coincides so uncannily in length with those of women. It became a monthly
ritual, cued by the Moon, regardless of whether anybody in the coalition was menstruating or not. The female
coalitionists had created something whose meaning was not tied to a physical referent. This primal abstraction
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became a 'morally authoritative intangible', through which right and wrong behaviour could be ordained. It was
the first step into the imaginary world, and towards the gods.
Now the ritual served to impose a monthly rhythm under which labour was divided between the sexes.
Women's displays, loud and vivid and emphatic, inverted the normal message of sexual assent. To confirm the
possibility of mating, an animal needs to verify that the potential mate is of the right sex and species, and that the
time is right for fertile sex. The message of the women's ritual was 'wrong sex / wrong species / wrong time'; or, in
a word, 'No!'. They were refusing sex, collectively, unless men went out to hunt and returned with provisions.
Individual contracts were not to be permitted to breach this solidarity. Although monogamy was favoured as the
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underlying relationship between the sexes, the ritual urged the men and the women to go their separate ways
until the hunt was done and the Moon was full.
In order to deter the hunters from eating some of their kills in the bush, the network of beliefs drew on the
power of blood to proscribe eating raw meat. Women, consolidating their home bases, were in a position to assert
control over cooking, the process through which meat ceased to be bloody. By creating the symbolic distinction
between the raw and the cooked, they exerted influence over men at a distance.
This was the strike that launched culture, and also the birth of taboo. Menstruation, blood, meat and sex
were linked into a network of powerful ritual laws, whose traditions endure to this day.
Archaeologists have identified threads of continuity in South African San culture that stretch back 25,000 years.
Knight and his colleagues have traced them back even further, to culture's inaugural rituals. They noted the
flowering of a recognizable culture that seems to follow the emergence of modern humans, with their sudden
appetite for red ochre, beads and other signs that their lives had become more than practical. The new way of life
is first seen in Africa, from around 50,000 years ago.
Its founding traditions remain at their strongest, according to Knight, among Africa's last hunter-gatherers.
The taboos are still widespread among San groups and the Hadza, hunter-gatherers who live in Tanzania. Not
only are San men discouraged from having sex while their wives are menstruating, or from hunting at that time,
but abstinence is also prescribed before they go off to hunt big game, or if they are about to resume tracking a
wounded animal. Hadza men are also warned not to have sex or hunt during their wives' menstrual periods. The
Hadza believe that full moon is the best time for hunting in the dry season, and that women align their time of
menstruation to the dark moon. Hadza groups come together during the dry season, and on each night of the
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dark moon, all fires extinguished, they hold their most important religious ceremonies. One of the themes of
epeme dances is the resolution of the sexes' conflicting interests, which are elsewhere obtrusive; the festival is
considered vital to ensure good health and successful hunting.
The colour of blood is given ritual significance, as when a 'new maiden' of the /Xam (a San group
persecuted to extinction in recent times) marked her first menstrual cycle by presenting all the other women in her
band with pieces of blood-red haematite ochre, which they used to colour their faces and cloaks. In the Eland Bull
Dance, San women surround the new maiden and present their buttocks to her, pantomiming the courtship
behaviour of eland cows. The association of 'wrong sex' and 'wrong species' with 'wrong time' is underlined by the
Zu/'hoasi (!Kung) identification of the new menstruant as the 'Bull Eland'.
Though the more recent accounts of the 'Human Symbolic Revolution' have concentrated on southern
African ethnography, resting as it does upon 100,000 years of ochre, Blood Relations describes an imaginary
world that spans the real world, installed by humans as they explore one part of the globe after another. Even in
the last continent they reach, they continue to paint themselves with red ochre and pigment, so that when
explorers from another continent happen upon them thousands of years later, they become known to the
newcomers as 'Red Indians'.

In the process of the imaginary world's expansion, its stories evolve and its fauna mutates. Australian
Aboriginal myths tell of a Rainbow Snake which creates the world. (One of its names, Uluru, is becoming known
to tourists as that now preferred for Ayers Rock.) Knight is scornful of Western scholars' attempts to confine the
meaning of this uncontainable symbol into compartments such as 'water', 'phallus', or even the water-python
Liasis fuscus Peters [sic]. A snake is the most liquid of animals; it flows like water, or menstrual blood. It is the
most elastic, swallowing objects whole. In the Rainbow Snake, these qualities assume supernaturally limitless
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proportions. In Knight's words, it is 'paradoxical to the core', both male and female, occupying the heavens and
the deep. It seems to be the great intangible that can enfold all the contradictions of the human world, and as
such is the descendant of the first intangible, signifying fertility, morality and ritual power.
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Fantastical ideas are the kitsch of human origins. One group of e-mail discussion forums specifically prohibits
'Bizarre Theories', along with creationism, racism and rudeness, because these are the things that are fatal to a
40
constructive discussion of how we came to be what we are. Many of Chris Knight's peers seem to have
assumed that his is just another wild hobby-horse, and have therefore let it pass them by. Others may be familiar
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with the ideas but do not know quite what to do with them, as one reviewer observed.
Robert Foley and C. M. Fitzgerald have paid Knight's theory the compliment of treating the adaptive value of
synchrony as a testable hypothesis. They conclude, however, that it is an unlikely one. With a touch of Darwinian
one-upmanship, they observe that their computer simulation introduced 'a measure of the costs involved' for
ancient hominine females who synchronized their cycles. Their model set a probability of infant mortality, causing
offspring to die each month. The mortality rate ranged between 50 and 40 percent in the first five years of life – in
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the real world, a rate of 30 per cent has been recorded among the Hadza, and of 30 per cent in ten years among
the Zu/'hoasi or !Kung. By dying, the offspring provided opportunities for their mothers to reproduce again before
the time set by the group's collective cycle. In the terms of the model, this is 'cheating', by stealing a march on the
group.
Foley and Fitzgerald found that females who cheated, by not waiting until the collectively determined time,
would end up with more surviving offspring than those who maintained group synchrony. The higher the rate of
infant mortality, the greater was the advantage of cheating. Synchronizers only reproduced more than cheaters if
the infant mortality rate was below 15 per cent. To achieve a rate that low, females would probably have secured
high levels of paternal investment already. Under conditions in which reproductive synchrony could evolve and
remain stable, it might not be necessary anyway.
Camilla Power, Catherine Arthur and Leslie Aiello replied that the model Foley and Fitzgerald had tested
was not in fact Knight's theory at all, but Paul Turke's model of ovulation synchrony. They mounted a defence all
the same, countering that the conditions of the test had been unrealistic. Foley and Fitzgerald had envisaged
grand synchrony, with at least seven out of ten females reproducing in concert. Power and her colleagues
objected that it was hard to see how female hominids could achieve synchrony at such a level without harming
their reproductive interests. If a female in Foley and Fitzgerald's model were to lose a child, and wanted to obey
the synchrony rules, she would have to suspend sexual contact for a long period. This would prevent her from
harnessing the powerful energy source of 'mating effort' - the effort males are prepared to make in the pursuit of
copulation. 'Males who could not gain fertile matings within a band of females for several years might be inclined
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to search elsewhere rather than persist in mating effort,' observes the reply, and indeed they might.
212

To produce a model in which synchrony is a stable strategy, Power and her colleagues at University
College, London, introduce an element of seasonality. If births are concentrated in a particular season, the costs
of synchrony are reduced. A female who loses an offspring has only to wait until the next breeding season, not
until all the other females are ready to reproduce again. Nor are mysterious forces needed to impose a seasonal
bias on births. Food shortages appear to have this effect, as may periods of exertion that deplete the energy
available to women for sustaining pregnancy. Among the Lese, who rely upon the gardens they plant in the Ituri
forest of north-eastern Congo, formerly Zaire, conception rates decline in the period following the harvest. But no
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such effect is seen among the Efe, their pygmy neighbours who live by foraging.
In the seasonal version of the model, female synchronizers only gave birth during a window of three months
each year. The infant mortality rates ranged from the 'low' 30 per cent in ten years of the Zu/'hoasi to 54 per cent

in ten years, as recorded among chimpanzees. Under these conditions, synchrony was much more viable. The
UCL researchers concluded that it could become a stable strategy if synchronizers could secure a reduction of
infant mortality of less than 5 per cent; which they suggested could be achieved through the concentrating effect
of synchrony on male attention, or by making the most of food resources through giving birth at the optimal time of
year. The refinement of seasonality has now been incorporated into the theory. Foley remains unpersuaded,
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objecting that humans are not seasonal breeders in the sense that the simulations demand.
Knight and his colleagues make it clear that this is how they want to proceed. Their theory is to be treated as
science, not as a work of imagination. It should be assessed and modified on the same criteria of truth as it would
if it dealt just in biology. Commenting on one of their papers, Robin Dunbar praised them rather faintly with the
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observation that 'it is often more important to be interesting than to be right'. 'But we are not too interested in
wrong hypotheses,' they retorted. 'Had we been wrong – had females not "literally" pursued the strategies we
46
model – we doubt we could have seemed interesting at all.
They would not have learned their own lessons if they had responded otherwise. When the interests of
signaller and receiver do not coincide, the signal must be loud if it is to overcome the receiver's scepticism.
According to the theory, the menstrual coalitionists had to amplify their message with noise, dance and red
pigment. According to scientific protocol, the equivalent procedure for the theory's proponents is to declare the
soundness of their science as forthrightly as possible.
In doing so, they turn its very improbability into a virtue. The fact that the theory's predictions are so specific
and exceptional, they argue, makes it easier to test. 'Our model will fall under the weight of positive evidence it
cannot allow – examples being pre-hunt rituals prescribing indulgence in marital sex; menstrually potent women
cooking meat; rock art traditions focused on the human pair-bond,' they declare. 'We await falsification of the
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predictions our model actually specifies.’
By asserting this proud positivism over ethnographic and archaeological data, they show how radical their
programme is. Anthropology, they insist, is capable of generating testable hypotheses. Cultural evidence can be
taken and subjected to the same kind of procedures as biological data. If anthropological material is admitted as
sociobiological evidence, in order to improve on 'Darwinism's simplistic treatment of symbolic data', anthropology
also will be transformed.
Symbolic data, however, are often at the mercy of interpretation. It may be that a southern African rock
painting depicts a menarcheal girl in a ceremonial shelter, or that the wavy band joining two Australian rock
figures between the legs represents menstrual flow. Proof is impossible, though, and acceptance depends on the
shifting weight of opinion in rock art theory.
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The symbolic revolution theory also has to address the question of whether some of its key evidence, the
ochre, is symbolic or not. Ian Watts has assembled a strong case for symbolism through his exhaustive study of
ochre archaeology in South Africa and elsewhere. Various practical roles for ochre have been suggested, such as
insect repellent or antiseptic, but one which has attracted particular attention among archaeologists is that of hide
preservative. The metal oxides of ochre may block the action of collagenase, the enzyme which breaks down the
stuff that holds skin together.
One metal oxide should be as effective as another, though. If early humans were collecting ochre to stop
their cloaks and windbreaks from rotting, they should not have been fussy about the colour. Instead, as Watts
shows, the southern African deposits show a preference for red over the other colours available. Judging by
studies of hide use in the Kalahari, it is also doubtful whether there would be much point in trying to slow down·
bacterial decay, because hides would probably succumb to wear and tear long before they rotted. Moreover, if
ochre was part of a clothing and covering industry, it should be more prevalent in deposits laid down in a cold
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climate, but there is no such pattern in its distribution.
Watts's study of ochre illustrates the potential of the ritual symbolism theory to inform specific archaeological
and anthropological issues. The theory's principal and compelling impact, however, is in defining the problem that
must be addressed by any theory of how humanity in its recognizable form came to be. This is much more than
being merely interesting; but neither does it require the literal truth its authors claim.
Robert Foley has remarked that primatologists are particularly inclined to what he calls 'vacuum' theories of
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human evolution. Ignoring the context in which evolution takes place, they deny that there is anything to explain,
or that any fundamental transformation has occurred. We have no uniquely human traits, they aver, just ones that
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are present in other primates, writ large. Thus the Last Common Ancestor used tools at the same kind of level as
chimpanzees, who poke sticks into termite nests, and hominids gradually worked their skills up through stone-

knapping to silicon-etching. Knight and his colleagues are justifiably scathing about theories which envisage
human evolution as an accumulation of little improvements, through which hominids found themselves able to do
all the things that humans can do. The imperative truth they assert is that any theory of human evolution must
show how human phenomena, such as culture and language, can be stable evolutionary strategies. Whether
these phenomena developed piecemeal or in accelerated bursts, humans did not just drift into humanity.
As Knight points out, Darwinian theory shows that cheating is likely to result in higher fitness than co50
operating - and the greater the rewards of co-operation, the greater the unearned benefits to the freeloader. Any
theory of how language, symbolism or culture originated has to show how a system based on cooperative
agreement could have developed without being destabilized at any stage by the pursuit of individual interests.
This, not the exotic content of the menstrual ritual theory, is the criterion for any rival account.
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Brains trebled in size over three million years, the curve of expansion rising particularly steeply in the period
during which Homo sapiens emerged; the phase in which the handaxe handicap model winds up and the female
ritual theory begins. The best working assumption is that they grew mainly in response to the challenges they set
each other, and so it follows that the more of each other they had to deal with, the larger their brains would be.
There are advantages in large groups, such as improved protection against attack from predators - or among
primates, from other groups - and perhaps improved efficiency in hunting or gathering food. If there were benefits
to be had from coming together in larger numbers, though, hominines would have had a price to pay in expensive
brain tissue.
Robin Dunbar has found a strong correlation in primates between mean group numbers and the size of the
neocortex, the most recently evolved part of the brain, relative to the rest of the brain. For the species, the
neocortex indicates the cognitive ceiling to the size of the social groups that its members can maintain. For an
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individual primate, neocortex size limits the number of other individuals with which it can maintain social
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relationships.
Its principal means of doing so is to groom the individuals it favours, a sensually pleasurable experience for
the recipient (even across the species barrier between monkeys and humans, according to Dunbar). This requires
not only effort but time; up to nearly 20 per cent of a group's waking hours. Primates appear not to be able to
increase this percentage any further, presumably because the rest of their time is taken up with life's other
essentials. Dunbar proposes that language evolved as a kind of virtual grooming, which can be applied to several
individuals at once, allowing humans to maintain larger groups. And he argues that she stuff of their conversation
was gossip, the verbal equivalent of grooming. Like their descendants, the earliest people were interested above
all in each other.
Dunbar points out that grooming sends a message of preference – about who to groom, and of
commitment – in the time grooming takes. Camilla Power argues that this exposes a flaw in Dunbar's model. With
the power of speech, a hominid can attend to three relationships simultaneously for the price of one, 'but the very
fact that you can chatter to three people at once reduces the indication of commitment to each grooming "partner"
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to a third'.
The other thing wrong with gossip is, of course, its unreliability. Although gossip about third parties may be
highly valuable, it offers more opportunities for deception than perhaps any other form of communication.
Listening to it could become a costly exercise if every piece of information had to be checked. Conversation about
other people would have to be limited to the immediately verifiable – lending indirect support to the suggestion,
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mooted by the actress Lily Tomlin, that the first sentence ever spoken was 'What a hairy back!'.
Power suggests that it was sham menstruation practices that provided females with the necessary basis of
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trust, since these locked their participants into mutual arrangements that had to be sustained for a long time if the
benefits were to be enjoyed. Menstrual ritual was, in fact, the equivalent of grooming.
Speech and ritual have opposite qualities. Ritual deals in repetition and invariance, whereas speech is a
means to create novelty. Words are cheap and soft. They correspond to a style of signalling that John Krebs and
Richard Dawkins have described as 'conspiratorial whispering', in which senders and receivers have reached an
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agreement to lower the cost of their signals. As well as being costly and loud, ritual is anything but a matter of
agreement. It is coercive and exploitative, designed to overcome resistance, and has nothing to do with the fair
exchange implicit in whispering. 'Ritual, like warfare, cannot afford to assume that there are any rules,' Chris
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Knight observes.

Ritual also has a direct relationship to warfare. In creating a collective representation, like 'Eland Bull' or
'Rainbow Snake', it creates group identity. Developing this identity by aligning the interests of its members, it
directs hostility outwards. In-group solidarity is built at the expense of out-groups. With a host of mutually hostile
grouplets, internally united and mutually divided by the colour red, the early cultural landscape would have borne
something of a resemblance to the far Left of recent times.
Among the means that ritual can employ to overcome its audience are night, fire, dance, drumming, chants,
hallucinogens and sexual display. It may use violence, too, in representations of sacrifice or sacrifice itself, and in
initiation rites. Initiatoty pain reaches its apogee in the widespread Australian Aboriginal practice of sub-incision,
which involves cutting along the length of the penis on its underside, up to the urethra, and then flattening the
organ out. A boy thus wrenched into manhood paid a visibly high price to become part of his symbolic community.
His commitment assured in this way, he is worthy of trust. He will not need to make his everyday signals costly in
order to be believed.
Although initiation rites allow costs to be paid in advance, religions typically require their adherents to affirm
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their commitment by frequent and regular ritual practice; a principle better appreciated by Muslims, obliged to pray
five times a day, or Orthodox Jews, with their complicated and demanding observances, than by the virtually
deconsecrated Anglicans who glance at their watches if the sermon lasts more than five minutes. Several
religious traditions link language to divinity. In the beginning was the Word, says the Bible; the Indian deity Indra
is said to have created articulate speech; similar themes occur in Norse mythology, while Plato has Socrates
saying that the gods gave things their proper names. And each dollar bill links divinity to reliability, affirming that
'In God We Trust'.
Knight compares ritual to a bank and words to banknotes. The bank's authority gives value to the pieces of
paper it issues, which are worthless in themselves. He also suggests that the Word does more than authorize
words. From ritual, he argues, can come the whole of language: grammar, cases, tenses and all. The key to this
process is pretend play, which is considered to be integral to the development of language in young children. A
child pretending holds two meanings in mind at once: the actual events and objects with which the game is
played, and the imaginary things they represent. An adult holding a religious belief must likewise understand the
world in two ways at the same time, to see a rock as both a rock and a deity, or to tell water from holy water.
The mimetic displays proposed as the costly precursors of speech were also a kind of pretend play. With a
symbolic register established by the grand pretence of ritual, it became possible to reduce the costs of the
mimetic displays. Pretend-play routines could be abbreviated, to the point where they became single utterances,
or words. Some went further, to be truncated and conventionalized into grammatical markers. Now that people
could exchange ideas about things which were not physically present, either at the time or at all, there was a need
to create signs indicating tense and case. At the same time, a new momentum developed, as people became
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interested in knowing new things in new ways. Language was elaborated by metaphor, the process of making one
thing stand for another. The process will continue as long as people speak, striving against the dulling effects of
familiarity to hold their listeners' attention.
Classical Greek drama grew out of ritual, as Knight notes, echoing the original drama in which the creativity
of speech was made possible by ritual, its opposite. And if he is right, then at every modern theatrical
performance, a shadow play re-enacts the beginnings of language.
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As well as explaining what we cannot fail to recognize as symbolic behaviour, a theory of symbol origins should
have something to say about the enigmatic marks which survive from before the great flowering that came with
modern Homo sapiens. The idea of a symbolic order based on trust does not imply that all symbolic behaviour
was impossible until it was established. By allowing symbolic behaviour to be shared, though, the framework of
trust allowed it to be sustained.
It seems likely that the Berekhat Ram 'figurine' at the Golan Heights was deliberately inscribed, more than a
quarter of a million years ago, and possible that its maker had perceived a resemblance between the piece of
rock and a human form. The act of scoring the pebble to make it look as if it were human could be seen as a
moment of pretend play. But without an external system of support, such insights would have been symbolic
mayflies, dying the day they were born. Each would be a private initiative, which might enjoy some local success,
but would inevitably peter out.
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A few distant outliers like Berekhat Ram apart, we are really back to the vexed old question of how human
the Neanderthals were. Their brains were as large as modern ones, if not larger; they seem to have buried their
dead; some of them seem to have collected objects without practical value, and some showed an appreciation of
personal ornament in the modern style. The strongest hint of symbolism is in the burials, since the ornaments
were associated with late Neanderthals who probably encountered modern humans. But Neanderthal burials
were plain affairs. Without unarguable evidence of ritual behaviour, the parsimonious assumption is that they did
not represent religious ceremonies. They may well have been more than a way to dispose of a body, though.
There are easier ways to get rid of a cadaver, but making it invisible might help to reduce the distress felt by those
with an emotional bond to the deceased.
Mostly, the Neanderthals have left no traces of artefacts other than practical ones, and there are no signs
that they developed any forms of symbolism peculiar to themselves. The obvious inference, and one which is
currently in scientific favour, is that they were just that bit less cognitively capable than modern humans, who had
a competitive edge in their ability to plan and organize their activities.
An evolutionary account of symbolism offers a way to make sense of what we know about Neanderthal
capacities, without necessarily inferring that their disadvantage relative to modern humans was innate. They were
able to meet the costs of large brains with a suite of adaptations that did not include symbolism. Modern humans
developed an adaptive package which proved more effective, but it may have been more like the later behavioural
shift towards farming, which increased population densities without the use of a mutation. As the menstrual
synchrony model suggests, the path to symbolism may have been a tortuous one. Perhaps Neanderthal females
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just did not hit upon it, or make the right moves when they did; whereas modern females struck lucky, and
capitalized on their advantage. But as long as Neanderthals were on their own, their strategies were viable. There
was nothing inevitable about becoming human in the modern sense.
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