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Introduction

T

he fundamental objective of the Foundation For
the Future’s Center for Human Evolution workshops is to bring together prominent thinkers
from a variety of scholarly disciplines for the purpose
of sharing their knowledge and perspectives of the
evolutionary factors aﬀecting the long-term future of
humanity.
The Foundation For the Future convenes Center
for Human Evolution workshops on a periodic basis
as the need for an in-depth look at a speciﬁc aspect
of evolution comes to light. The subject of workshops
 and 2, held in November 998 and February 999,
respectively, was the Evolution of Human Intelligence.
A workshop held in November 999 convened scholars to discuss How Evolution Works, and Workshop 4,
Cultural Evolution, was held in May 2000.

The proceedings of the two Evolution of Human
Intelligence colloquies may be downloaded from the
Foundation’s website [www.futurefoundation.org/
main/publications.html]. The proceedings of both
How Evolution Works and Cultural Evolution will be
available on the website in early 2005. All Center for
Human Evolution workshops are held at the Foundation building in Bellevue, Washington USA.
The Foundation For the Future maintains a neutral
stance in regard to research and perspectives in the
scientiﬁc and social sciences ﬁelds. In keeping with its
mission to increase and diﬀuse knowledge concerning the long-term future of humanity, the Foundation
does not advocate positions, but rather believes that it
is the dissemination of research ﬁndings and scholarly
dialogue that beneﬁts the full community of scholars
and ultimately all of humanity.
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The Proceedings
Sections

S

ummarized below are the contents of each Section
and Appendix of the Proceedings of the Center for
Human Evolution Workshop 4.

cites the critical questions that formed the
basis of the Center for Human Evolution workshop
on cultural evolution.
SECTION 1

summarizes the purpose, organization and
management, activities, and workshop programs of
the Center for Human Evolution.
SECTION 2

SECTION 3

APPENDIX 1 is the workshop agenda, noting key activities from the President’s welcome to closing remarks.
APPENDIX 2 is a paper from a workshop participant,
providing further information related to the workshop topic.
APPENDIX 3 provides biographical information on the
participants in Workshop 4.

provides speciﬁc details about Workshop 4.

provides transcripts of the presentations
and dialogic sessions from the two-day workshop.
SECTION 4
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Section 1

The Critical Questions
Cultural Evolution
. What are the paradigms in opposition to a Darwinian perspective of cultural evolution?
2. What is the anatomy of a meme?
3. What evolved features of the human mind make people likely to adopt memes that are inimical to their
own interests, like David Koresh, prophets, god-men, or gurus?
4. If culture is evolutionary, is there room for human intervention in the process to allow conscious
direction?
5. Are religions nothing more than diﬀerent meme complexes?
6. Is “culture” ubiquitous in all of life, and does it evolve?
7. What are the driving forces in the evolution of culture, and what accounts for the diﬀerences in cultures?
8. Is culture biologically hardwired into us, or does the environment create manifestations speciﬁc to the
environment?
9. What will human culture look like a thousand years from now?
0. Are human cultures involved in an evolutionary/competitive battle à la Huntington?
. How do God, free will, soul, etc., ﬁt if culture evolves?
2. What are the roles of the individual and the group in the evolution of culture?
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Section 2

Center for Human Evolution
Overview
Purpose
The Center for Human Evolution was established by
the Foundation For the Future to sponsor research
and conduct workshops related to the understanding
of the evolutionary factors aﬀecting the long-term
future of humanity.

Organization and Management
Established in 998, the Center for Human Evolution is directed by the Foundation For the Future and
managed by the Deputy Director, Programs, overseen
by Walter Kistler, founder and President of the Foundation.

Activities
Activities of the Center for Human Evolution include
providing funds for: studies in the ﬁeld of human
evolution, publishing the results of research in human
evolution, and hosting seminars and workshops concerning human evolution. Additional activities may
be determined by the Foundation’s Trustees.

Works was convened November 4–5, 999, followed
by a workshop on Cultural Evolution May 8–9, 2000.
Plans are under way for a workshop in the spring of
2005 on The Evolution of the Human Brain.
Center for Human Evolution workshops focus on
a wide range of evolution questions including, but not
limited to:
• How did human intelligence evolve and how is it
currently evolving?
• What role does culture play in the evolution of human societies?
• How do genetic factors inﬂuence human behavior,
intelligence, innovation, motivation, and achievement?
• What role will medical and genetic technologies
play in the future evolution of human intelligence
and in the long-term evolution of human societies?
• What role does dysgenics play in the development
of human societies?

Workshops

Participants

The Center for Human Evolution program was
launched with two workshops on the theme Evolution of Human Intelligence, held in Bellevue, WA,
on November 2–3, 998, and February –2, 999.
Proceedings of these workshops, with full transcripts of presentations and discussions, are available
for download from the Foundation’s website: www.
futurefoundation.org. A workshop on How Evolution

Each workshop brings together six to ten scholars,
experts in ﬁelds related to the evolution topic designated for the workshop. Participation is by invitation
only. Researchers interested in participating in workshops on speciﬁc aspects of human evolution may
contact Sesh Velamoor, Deputy Director, Programs.
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Section 3

Description of Workshop 4
Cultural Evolution was the theme of Center for Human
Evolution Workshop 4. Six scholars were invited to
participate, speciﬁcally selected to allow for a multifaceted, multidisciplinary look at issues in cultural
evolution. The invitees were selected by Walter Kistler
and Sesh Velamoor.
Each participant was asked to prepare a position paper for presentation and discussion at the
workshop. Abstracts of these papers were received
suﬃciently in advance to allow time for distribution
to all attendees prior to the event. During the workshop, each participant was given one hour to deliver
his or her presentation and respond to questions and
comments from the other attendees.
In addition to the scholars, two oﬃcers of the Foundation For the Future took part in the discussions.

Venue and Themes
The Center for Human Evolution Workshop 4 was
held in the main conference room at the Foundation
For the Future building in Bellevue, WA. In addition
to the views of cultural evolution that were presented
in the position papers, the Foundation asked the participants to consider a dozen questions developed
prior to the meeting. Those questions appear in Section  of this proceedings. Ultimately the workshop
participants settled on ﬁve questions for discussion.

Publication of Results
Transcripts of presentations and discussions in the
workshop Cultural Evolution are published in this
proceedings document, which is available in hard
copy upon request to the Foundation as well as downloadable from the Foundation’s website:
www.futurefoundation.org.
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Section 4

Workshop Transcripts

C

enter for Human Evolution Workshop 4 addressed
a variety of issues related to cultural evolution,
inviting participants to present diﬀering perspectives. The participants – leaders in science, social
science, and academia – presented lectures sharing
the perspectives of their disciplines and research.
Center for Human Evolution workshops are
structured as colloquies. Each participant is given

approximately one hour to present research and
answer questions posed during the presentation. Following each paper, a round-table discussion provides
a means of synthesizing the wide-ranging material. Finally, each group of scholars discusses critical
question themes. Following are transcripts of these
presentations and discussion sessions in Workshop 4,
Cultural Evolution.
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Section 4.1 | Transcripts

Introductory Session

Five participants gathered at the Foundation building
for the workshop on cultural evolution, and a sixth
participated by teleconference. In the opening session,
they were welcomed by Foundation oﬃcers, then introduced themselves with comments about their work and
emphases in regard to the topic of cultural evolution.

Welcome to the
Foundation For the Future.

Welcome to the Foundation For the
Future. Let me immediately introduce Walter Kistler
to you. He will explain our objective and the work we
have been involved in for the past three years.
Walter Kistler is the founder and benefactor of the
Foundation For the Future. Walter has an illustrious
record and career spanning approximately 50 years in
technology and inventions in physics. He is a native of
Switzerland but came to this country in 950. Here in
the Seattle area, he has been a pioneer in many startups, and he has about 50 patents to his name in the
ﬁeld of instrumentation, ranging from measurement
of level and weight for industrial purposes to accelerometers that are used in almost every space launch.
The most recent of his adventures – I can’t categorize them any other way – is a company called
Kistler Aerospace. The object of Kistler Aerospace is
to develop reusable launch vehicles for taking satellites into low-Earth orbits. The main motivation for
such vehicles is the fact that with current technologies
the cost per pound of payload is about 0,000, and
that is primarily because the best part of the launching mechanism is destroyed. The technology that
Kistler Aerospace is in the process of developing, and
soon will test, is a launch vehicle that will deliver the
payload and then return intact to Earth for the next
launch. The reduction in the cost per pound of pay-

load has been estimated between 200 per pound and
,000 per pound. Anywhere in that range amounts to
a tremendous reduction in cost, and I think it would
be fair to say that the reusable launch vehicle will revolutionize the whole business of launching satellites.
Besides this background, Walter has many other
interesting facets to his thinking and his personality,
but I want him to express those himself. Let me hand
the meeting over to Walter to tell you a little bit about
our Foundation and why we are here.
Most advances in research and
technology are initiated in the United
States … unfortunately there are also
what I would call signs of drastic decay.

VELAMOOR:

KISTLER: I would ﬁrst like to welcome you here to our
sunny Seattle. I know most of you don’t live in Seattle,
so I have to tell you that for the last two weeks, we
had blue sky and beautiful weather, so even though
Seattle’s reputation of “the Rainy City” is applicable at
the moment, it does not always apply.
Before we get into our subject of cultural evolution, I would like to introduce our Foundation and
talk a bit about the people. Besides Sesh and myself,
there is a third gentleman in the group, Bob Citron,
who, unfortunately, will not be with us today. Without
him, I would not have been able to create this Foundation. For many years – perhaps as many as 5 years
– I had been thinking that it would be nice to have a
Foundation to do something about certain problems
on which I will elaborate more. But it was Bob who
had the organizational mind and was able to pull all
the loose ends together and make this work. My contribution was the money, which is important, too. As
Sesh said, I came to the United States from Switzerland in 950–5 and started a number of companies;
the last was here in Seattle. Sesh joined that company
and ended up as its President. About ﬁve years ago we
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sold the company and eventually Sesh joined us here
at the Foundation.
Bob cannot be here today because of a company he
founded called SPACEHAB. This company generates
a module, which is a rather large container that ﬁts
into our Space Shuttle and can accommodate people.
People are always a very critical item when you get to
space. Billions of dollars are spent when people are
involved. When you launch a rocket without people,
you can take more risk. About 7 years ago, I helped
Bob start SPACEHAB, and we have been working together more or less since. Not so long ago, we
started the company Sesh mentioned, Kistler Aerospace. Its purpose is to build a rocket that is reusable.
Today for all rockets shot into space, it is like Fourth
of July ﬁreworks: It all is destroyed, and that is very,
very expensive. For a normal space shot, the cheapest
is 50 million per shot; the more expensive shots cost
00 million each; and the Space Shuttle costs 500
million per shot – half a billion dollars just to shoot it
and bring it back, and the reason is that there are people in it, so you can’t take any chances. Newspapers
have a lot to write about if there is ever any accident.
Thousands of people get killed in traﬃc accidents, but
none of them gets so much publicity as somebody in
space who is killed in a catastrophe.
You may wonder how people from the instrumentation ﬁeld, the rocket ﬁeld – all very technical; I am
myself a physicist by education – ever created the
Foundation, which is really not at all technical. When
I came to this country from Switzerland, I didn’t come
by chance. I considered the United States the ultimate
best place to live and to work. Switzerland is a nice
place, too, but it is very limited. It is small and there is
just so much you can do. You could not start companies as easily as you can start a company here in the
United States. But then I started getting concerned
when I saw things that happened here. Today there is
no doubt that the United States is shining like a bright
star. Most Nobel prizes come to US researchers. Most
advances in research and technology are initiated in
the United States. Transistors were invented here;
computers were developed here; and the Internet was
invented here. But unfortunately there are also what I
would call signs of drastic decay.
With your emphases in cultural evolution, you may
look at it diﬀerently, but from an outside perspective,
I would say culture seems to be deteriorating here in

10

the United States. There are signs that normally are
connected with the Roman Empire – not at its highest point, but when it started to degenerate – the
permissiveness, for example. In the Roman Empire,
the world was panis et circenses, for those who know
Latin – bread and circuses, food and entertainment.
That was what people cared about; all the rest didn’t
matter. Here in the United States we see the same
signs of permissiveness. People are interested – not
in bread; we have bread enough today, but entertainment, such as television.
Politicians speciﬁcally upset me because they look
at just the very near future, at what is happening while
they are in oﬃce. At the most, they may worry a bit
about what their successor is doing, but their view
doesn’t go much beyond the next ten years after their
own terms. I think they should worry about their children and the world their children will be living in, but
sometimes I wonder whether they do. I, myself, now
have four grandchildren, and I am concerned in what
world they will be living. If you take certain trends
you see here in the United States and extrapolate
those, you wonder where they will end up. Of course,
there are other trends – less visible maybe – that go
upward, but those that are visible to me are rather the
downward trends of decadence.
I see three things that are decisive for
the future – not the ten-year future,
but the very long-range future.
One is the human genome …

Sometimes it is good to bring some simplicity to a
complex ﬁeld. I see three things that are decisive for
the future – not the ten-year future, but the very longrange future. One is the human genome; this means
the genetic base for creating people. People are the
most important thing – I think everybody agrees.
President Johnson used to emphasize this; he talked
about his concern about people, “people just like you
and me,” he used to say.
Another thing – and this is where you people
come in – is our culture. Culture is the whole history
we rely on, our traditions, mostly represented by our
books, our literature, our art, and our science. It is
what we transfer to our next generations, and that,
in some respects, seems to be degenerating a bit.
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Perhaps the most critical are the schools. People talk
about education as one of the important things in life,
but I see education going a bit down the drain. The
performance of our high school students, tested internationally, is falling below that of students in most
advanced countries, and that is not a very good sign.
Now, of course, there are other things: I think that in
creativity, our young people are still tops in the world,
when you look at the computers and the Internet. But
still there are signs that do concern me.
Then the third matter that I think is one of the
three most important for the long-range future is our
technology and that, of course, is tremendous. In the
800s and 900s, fabulous advances were made with
the steam engine, internal combustion engine, and so
on. Electricity, of course, is one of the most important things that the Western world invented, and we
built an enormous technology that today we couldn’t
live without. Then our automobiles, our television,
our computers – all this was created in these two
prior centuries. That is also the basis for the future
of humanity as a whole. These are, I believe, the three
most important things that will deﬁne the future.

We hope the Foundation For the Future will
excite people … to look at the long-range future
and really analyze what is going on.

As for why we created this Foundation: As I said, I
feel that politicians are very limited in their longrange outlook. We have lots of tremendously capable
people in science and academia, but they worry about
their own ﬁelds. There are not too many who worry
about how it works in all three of these categories I
mentioned. That is important, I feel, and that is why
the Foundation For the Future was established. We
hope the Foundation For the Future will excite people
– not only people like you and me, the scientists and
those in academia, but also people in government – to
look at the long-range future and really analyze what
is going on. I read a lot and listen a lot; I have traveled a lot. As the President of my companies, I was
the key salesman, so I traveled through the whole
world repeatedly. I got a pretty good idea of humanity
today and what is going on. And as a physicist, I have
an analytical mind and like to analyze what I see and

make heads and tails of it. My conclusion is that there
are not too many people who consider all these basic
situations and conditions that make the long-range
future and worry about what is going on.
So, the purpose of the Foundation is for people to
study these three things. In my perhaps-biased view,
there are certain roadblocks put in the way of the free
study of those conditions that may be important for
the long-range future. Some conditions are a bit taboo,
like when we talk of genes and intelligence or human
races and abilities. These are all interesting subjects
and, as a scientist, I believe that there should be no
reason not to study all this, but it gets very touchy
when you talk about intelligence and genes, and to
what extent human abilities are based on genetics. The
famous subject “nature versus nurture” is very touchy.
You have to be careful what you write and what you
don’t write. That is one purpose of the Foundation:
to overcome, we hope, these taboos and move much
more toward the truth.
Some of you noticed, as you walked into this building, that there is a big circle that reads: “The truth,
the whole truth, and nothing but the truth.” That is
the motto of the Foundation. We hope to get to the
truth and would incite other people to get to the basic
truth, the basic conditions that will aﬀect the longrange future of humanity.
VELAMOOR: Thank you, Walter. At this time I would
like each of you to take a few minutes and introduce
yourself however you wish to be known in this group.
Dr. Anees, would you like to go ﬁrst?

… the Human Genome Project
… probably the biggest scientiﬁc
collaboration ever. I am more
concerned about the social … and the
value implications …
ANEES: My name is Munawar Anees. With this name
I should say that I bring you the message of light and
love. These are two Arabic words: Munawar means
“the enlightened one,” and Anees means “the one who
loves.”
I am a biologist by training. My main interest
and main writing have been in the area of bioethics.
I concur with you very much on the potentials and
possible dangers of the Human Genome Project. In
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one of my pieces I have called it the “Manhattan of
Biology,” like the Manhattan Project where we developed the atomic bomb. If we look at the amount of
money that has gone into the ongoing development of
the Human Genome Project, if I am not mistaken it is
close to two billion dollars, probably the biggest scientiﬁc collaboration ever. I am more concerned about
the social implications and the value implications of
this biological research. We already have, within the
last two to three decades, some new concepts that
have been introduced that do not have any precedent
in history, and I refer to a very simple experiment
that started the ball game, the test-tube baby. We now
have the concept of “social motherhood” as compared
to biological motherhood. We have for the ﬁrst time,
with the exception of the Immaculate Conception in
Christianity, removed sexual intercourse completely
from the arena of reproduction.
As you pointed out, there are questions that
are heavily laden politically and culturally, like the
question of race or intelligence versus the genetic
endowment. We see here at least two problems: One
is the exploitation of the gender, and the second is
the have-nots. The money needed to get these genetic
manipulations done to your own genetic stock is not
in everybody’s reach. I look at it mainly from the religious perspective, from the Islamic perspective: what
sort of answers Islam provides in dealing with bioethical questions.
My second area of interest is the history and philosophy of science, where I concentrate in the area
of medical history. Right now I am managing a little
company called Knowledge Management Systems,
and we are getting into the consulting business as it
relates to the Internet. I am involved right now in the
development of an online interactive portal, which
probably will have an online magazine and some sort
of bibliographic and abstracting service. Thank you.
VELAMOOR:
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Thank you, Munawar. Bill?

… I have a number of interests in the
issues of the last two and a half million
years that concern the big brain.
CALVIN: I will try to provide a little continuity without
saying too much. I am a brain researcher by origins,
working on cells and circuits in brains. About 20 years
ago I got interested in questions of, ﬁrst of all: How
do you do higher intellectual functions of the brain,
things like syntax and planning ahead and music and
so on? Second, where are the circuits of the brain you
use for that and to what extent are they Darwinian,
that is to say, a quality-improvement, bootstrapping
process that you could run in the brain? I work on
circuits for that. I am also involved in a whole line
of biological anthropology issues having to do with
questions like: How do you evolve big brains? How
do you make an ape brain into a human brain, basically?
So, I have a number of interests in the issues of the
last two and a half million years that concern the big
brain. My two most recent books are The Cerebral
Code [subtitle: Thinking a Thought in the Mosaics of
the Mind, MIT Press, 996], which is about the brain
circuits for doing Darwinian processes quickly. And
the most recent one was with the linguist Derek Bickerton on the origins of the language machinery of the
brain that you can use for structured language – for
syntax, grammar – and how you can bootstrap those
by borrowing things in the brain that are evolved and
paid for, for other purposes, and how you can convert them into a grammar machine that can then pay
its own way for further improvements. The book is
called Lingua ex Machina [subtitle: Reconciling Darwin and Chomsky with the Human Brain, MIT Press,
2000].
I am working on a book now on the last two and
a half million years of climate change and how it has
aﬀected humans, a book called A Brain for All Seasons: Human Evolution and Abrupt Climate Change
[University of Chicago Press, 2002]. I wrote two years
ago a cover article for The Atlantic Monthly called
“The Great Climate Flip-Flop,” which had nothing
about brains in it. It is all about oceanography and
paleoclimate material; this book will have all the brain
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information in it. [Calvin’s latest book is A Brief History of the Mind: From Apes to Intellect and Beyond,
Oxford University Press, 2004.]

Our project has involved borrowing
models from population genetics and
applying them to cultural evolution …
RICHERSON: I am Pete Richerson and I have had a
long-time collaboration with Robert Boyd, whose
undergraduate degree was in physics, so there is
physics at the table on my side, too – strictly by association.
Our project has involved borrowing models from
population genetics and applying them to cultural
evolution – much like the meme idea. Ideas are transmitted from one person to another, which is a little
bit like genetic inheritance. Evolutionary biology is
rich in concepts and models that one can borrow for
this purpose. Other people who have worked in the
same area are Luca Cavalli-Sforza, Mark Feldman,
E.O. Wilson, and Charles Lumsden. We wrote a book
in 985 entitled Culture and the Evolutionary Process
[University of Chicago Press, 988]. It is now back in
print, so if your library doesn’t have it, the University
of Chicago Press has done up a few hundred copies of
it. My talk will give you a feeling for the ideas that we
have been interested in. We have tried to build a general picture of all of the evolutionary processes that
aﬀect culture and then we modeled pieces of it one
by one to try to understand what the basic processes
are.
In recent years we have been interested in applying these to major problems. For example, we have a
couple of papers on climate variation and the origins
of culture. We have been interested in the evolution of
complex societies. We have a paper on the evolutionary origins of ultra sociality and another on complex
societies. Those have both come out recently. Another
paper that is going to come out shortly is a paper on
the origins of agriculture and what the cultural evolutionary dynamics of the origins of agriculture were.
Agriculture supports complex society, so there has
been, for the last 0,000 years or so, a roughly unilinear trend of increase in the scale of human societies
that is supported by agricultural innovations – plus

more recently, of course, a lot of other innovations.
So, we are interested in some questions in cultural
macro-evolution. We are planning in the future to
make models and try to understand the processes
by which social institutions like the division of labor
evolve. How does the division of labor evolve from
the simplest kinds of division of labor between men
and women in hunting and gathering societies? Then,
particularly the last few thousand years, how come
this explosion of specialization in economic activities?
VELAMOOR:

Thank you. Liane?
I wrote a computer model of how
culture might be evolving … through
selection variation happening in the
culture forms as opposed to
the biological forms.

GABORA: I am a cognitive scientist at the Center Leo
Apostel for Interdisciplinary Studies at the Free University of Brussels, Belgium. My background is also
a mixture of hard and “soft” sciences. My M.Sc. was
in biology, and my doctorate oﬃcially in mathematics, simply because that’s the department my doctoral
advisor was in, though his own doctorate was in
theoretical physics! But what I have really been trying to do all along is gain insight into how ideas and
artifacts and worldviews evolve, understand how culture constitutes an evolutionary process, specify this
as precisely as possible while honoring the subtleties
and human factors involved.
I have been working on culture as an evolutionary
process from a theoretical perspective. People speak
of “my personal evolution” and toss around this metaphor, but I was very curious how formal one can get
with this. Is culture really evolving, and in what sense
is it evolving? I wrote a computer model of how culture might be evolving in a very speciﬁc way through
selection variation happening in the culture forms
as opposed to the biological forms. What has always
inspired me is the idea that your life is more meaningful if you are contributing to an actual evolutionary
dynamic. The nature of your actions could potentially
aﬀect this dynamic. So, it is nice to have an opportunity to be here where I can not only talk about the
concrete ideas that I have been working on, but talk
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a little bit about this aspect of how I can shed some
meaning into life, which is what has been inspiring
me all along.
Almost all the consequences of human
actions that have any importance
whatsoever … do not happen within
the lifetime of an individual.
VELAMOOR: Thank you, Liane. Let me quickly read the
background of our participant in absentia, Howard
Bloom. Howard will join us by telephone in a little
while.
Howard Bloom graduated magna cum laude
and Phi Beta Kappa from New York University. He
founded an informal academic circle he called “the
selection squad,” whose eﬀorts precipitated radical reevaluations of neo-Darwinist dogma within
the scientiﬁc community. Bloom is a member of
the New York Academy of Sciences, the National
Association for the Advancement of Science, The
American Psychological Society, the Human Behavior and Evolution Society, The American Sociological
Association, and the Academy of Political Science. He
has published over 250 articles and routinely lectures
at leading universities. His recent book is called The
Lucifer Principle [subtitle: A Scientiﬁc Expedition into
the Forces, Grove/Atlantic, 994].
With that I think we have concluded the ﬁrst
part of the agenda. I do think, and hope that there is
agreement, that we have assembled here a fascinating
group of people to discuss culture and its evolution
(if evolution is the case) from diﬀerent points of view.
Let’s see how this unfolds.
First, let me take a minute to talk about the Center
for Human Evolution and the other programs of the
Foundation. Essentially, the mission of the Foundation is to increase and diﬀuse knowledge concerning
the long-term future of humanity. We do that with a
series of programs. Walter pointed out two or three
factors that I think are probably at the heart of what we
do. One is: Even though everything we do is focused
very, very long term, which means a thousand-year
horizon, the point here is not to get ﬁxated on the
year 3000. More important is to get us away from
being ﬁxated on the year 2025, or 200, but rather to
think long, long term. Almost all the consequences of
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human actions that have any importance whatsoever,
meaning sustainability, or exhaustion of resources,
or whatever it is that we are all concerned about, do
not happen within the lifetime of an individual. They
do not happen within two or three generations. The
consequences almost always stretch beyond that.
I am sure you have heard the lore from the culture
of the American Indian, talking about seven generations ahead. Even seven generations is probably not
long enough. But, one of the important themes of the
Foundation is to get people to think in terms of the
very, very long term.
The second point Walter touched on is that
increasingly we ﬁnd that if you meet a biologist, what
he or she thinks about is biology; if you have a political scientist, he or she thinks about political science;
and if you meet a mathematician, that person will
think about mathematics. But the mathematician will
likely be woefully inadequate about the biology that is
being done, or about the political science that is being
thought about. Humanity’s future, though, unfolds as
a result of the interactions of all three. Nothing happens in isolation. Hardly ever is there an appropriate
format for consideration of the issues that pertain
to humanity resulting from the interactions of these
multiple disciplines, or multiple ﬁelds of thought.
The Foundation For the Future is oriented towards
encouraging dialogue and conversations from a multidisciplinary point of view. So, that is the second
most important thing that is of consequence to the
Foundation.
Those are two driving ideas for programs of the
Foundation. I would have to say that the ﬂagship
is the Humanity 3000 program, which has already
concluded two seminars and will hold its ﬁrst Symposium in August. The published proceedings of the
ﬁrst two seminars of the Humanity 3000 program are
available, and we will be happy to give you copies. In
terms of the process for the seminars and symposia,
for the ﬁrst two, we invited about 30 people from
around the world from diﬀerent backgrounds and we
engaged them in conversations related to three questions. We are continuously reﬁning the process and
the questions, but we feel that we have a thousand
years to work on this so we are in no big hurry to
ﬁnish perfecting it in the ﬁrst three seminars. We are
on a continuous-improvement process, so tell us what
we are doing wrong and we will absorb it and do the
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next seminar better.
The three questions are: What are the factors critical for the long-term future of humanity? What are the
trajectories of those factors? What are the problems
and opportunities associated with those factors? We
try to get at these questions from diﬀerent formats,
diﬀerent approaches in three and a half days. No one
is allowed to make speeches. They must sit and talk
to each other and, more importantly, they must listen
to each other. That is the heart of the process. We do
not allow people to come in, do a one-hour lecture,
and leave.

… the whole idea is to think very, very long term …

In order to assist Humanity 3000 participants, we
have been attempting to conduct concurrent workshops in speciﬁc areas of knowledge to provide input
to the participants. We have concluded one on SETI,
which has to do with the search for extraterrestrial
intelligence. The report from that workshop will
be available to the participants in the seminars and
the symposia and to the general public. The second
one we just ﬁnished is on nanotechnology. Walter
mentioned genetics and technology and culture. In
technological arenas, the speculation is that the ﬁeld
of nanotechnology will have greater consequence
than almost all other technologies that we have experienced so far. We hope to have additional knowledge
workshops related to the ﬁelds of genetic engineering,
space exploration, climate, species extinction, population, and so on. Again, the whole idea is to think
very, very long term and come at the subject from the
diﬀerent aspects.
We had a group of people sit together for almost a
year and a half to identify the domains within which
we would have to contain these discussions. There
are about eight of those domains, having to do with
governance, ethics, technology, population, genetics,
climate, space and space exploration, and wild cards.
The Kistler Prize program is another exciting program. It recognizes innovative, creative work related
to the connections between genetics and human society. The Prize is awarded annually, and it includes a

00,000 cash award and the Kistler Prize gold medallion. We just concluded the procedures for evaluation
and the awarding of the ﬁrst Kistler Prize, and I am
very happy to announce that Professor Edward O.
Wilson of Harvard has been chosen as the ﬁrst winner of the Kistler Prize. He will receive the award in
August in the middle of the Symposium.
The Center for Human Evolution is a subset of the
Foundation and its focus is to explore evolution from
diﬀerent facets, whether it is culture or intelligence
or whatever. We hope to have a series of workshops
looking at evolution from the various perspectives.
We have conducted three workshops already, two of
them on the Evolution of Human Intelligence. It was
a popular enough subject that people said we should
have a second one on that topic. Then in our Humanity 3000 seminars the issue repeatedly came up that
people don’t really understand how evolution works.
Because there is so much misunderstanding about
that, we had a workshop entitled How Evolution
Works. Today our workshop is on Cultural Evolution.
If you have suggestions on other subjects for evolution workshops, feel free to let us know.
The Research Grant program is another important part of the Foundation. We encourage people
to do research related to aspects pertaining to the
long-term future of humanity. The Foundation will
award grants up to 25,000 per project for what is
deemed to be appropriate and in keeping with the
mission of the Foundation. We have a process where
the grant applications are reviewed. The single most
important criterion for us is that the application must
comply with the mission of the Foundation. It must
add to knowledge relating to the long-term future of
humanity. And the areas of interest could be almost
any of the domains that we pointed out. Anybody can
apply. We have awarded, I believe, four grants in the
last year and a half.
We have publications and video production programs that are pretty extensive. As I mentioned earlier,
almost every workshop is transcribed and published
verbatim. We have videos relating to themes of the
Foundation. We have newsletters; we have brochures;
we have scholarly reports on Foundation-sponsored
research, proceedings of the seminars, archival videotapes of Foundation seminars and symposia,
videotaped interviews with scholar participants, a
Foundation website. Our website is pretty extensive
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and we are continuing to improve it. One of our
objectives to complete before the symposium is to
have PDF ﬁles of all of our proceedings so people can
directly download them from the website rather than
receiving hard copies.
We have a video that we have commissioned called
Cosmic Origins: From Big Bang to Humanity. It is
about 5 minutes long and quite interesting.
We are also planning a television documentary on the thousand-year future, and have already
commissioned one of the country’s leading scriptwriters/producers who works with PBS. By the end
of the year, we will have the outline of the project and
we will soon be producing a one-hour documentary
on the thousand-year future based on everything we
have done so far.
Science teacher and student education programs
are also very important to the mission of the Foundation. The objective is to reach out to the community
and make the information that we get available. It is
like the memes that we were talking about. Rather
than focusing on the politicians or the business
leaders or people at that level, which would imply a
top-down process, we are more concerned about getting the information out to everybody and making it
a bottom-up process where they then can inﬂuence
the decision-making that takes place. That is a major
objective of the Foundation.
In terms of outreach, the Wright Center conducts
workshops for teachers around the country twice a
year, and we have become an active sponsor with the
Wright Center because it focuses on evolution and
cosmology and related subjects. We are inviting 24
students and teachers from high schools and colleges
to come to our symposium as observers, and then to
go back oﬄine and create a report on their understanding of what emerged out of the symposium.
When it comes to the long-term future of humanity,
there is very little the older generation is going to do.
I think the future is with the younger generations. So,
the idea is to access them as quickly as possible and
see if they cannot then proceed with the ideas.
As far as educational presentations, when the
opportunities arise, I go to schools in the local area to
talk about the long-term future and what the thinking is in our seminars and workshops. We distribute
whatever we produce. We send proceedings to the
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United Nations, to the major libraries of the world,
and make the information available. Any questions?
I think you have a very well thought-out program. Conceptually the Foundation program looks to
me like you have tried to pretty well cover everything.
One question that comes to mind is that when you
publish your proceedings, where can we get those?
The second question is: Do you attempt to synthesize
what is presented to you and who does that?
ANEES:

The Foundation does not have
an agenda or a bias
or an editorial slant …
VELAMOOR: I’ll comment on that quickly. In answer
to the ﬁrst question, the reason you have not received
any yet is probably that you came onto our radar
screen as an invitee to this workshop. But you are now
in our database and you will get whatever you wish.
We have a database of well over 5,000 names right
now and we are continuously adding to it.
The second question was: Do we synthesize? What
is the editorial slant? The answer to that question is:
The Foundation does not have an agenda or a bias or
an editorial slant other than the two we have mentioned, which are that the conversations must take
place with the very, very long term in mind and they
must be multidisciplinary. Each of us personally
has very strong opinions on what should and what
shouldn’t happen, but we try very hard to regulate
ourselves to not let that inﬂuence what the Foundation does. It is not we who have to make the decisions,
but other people who will inﬂuence the decisionmaking process, so we try to make the information
available without loading it in any way.

[Howard Bloom joins the conversation via teleconference.]
VELAMOOR: Professor Bloom – is that the correct way
to address you, sir?
BLOOM:

Actually, just say Howard. How are you?

VELAMOOR: Howard, I’m Sesh Velamoor, and I’ll
quickly name for you the people sitting around the
table. Then, if you would please, say a little bit about
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yourself, and then we will be starting the session with
the presentations.
At the table are Dr. Munawar Anees, who is a
biologist and a zoologist, and also well versed in the
Asian aspects of culture; Professor Bill Calvin, of the
University of Washington; Walter Kistler, the founder
and President of the Foundation; Peter Richerson
from the University of California at Davis….
BLOOM: Peter and I are sort of in mid-dialogue with
each other on exactly the kinds of issues that this conference is about.
RICHERSON: Yes. I was hoping to meet you in the ﬂesh.
Sorry you are not here.
BLOOM: This is the closest my ﬂesh could come to the
location at the moment.
VELAMOOR:

And Liane Gabora.

Liane, tell me, just quickly … you work at
Center Leo Apostel. The only people that I know
there are Francis Heylighen and his group. What do
you work on?
BLOOM:

GABORA:

I am a cognitive scientist.

Basically I have been concentrating
since 1956 on the dark underside of
human psychology, the irrational side
of it, and speciﬁcally mass behavior …
BLOOM: I found your abstract extremely interesting.
Basically I have been concentrating since 956 on the
dark underside of human psychology, the irrational
side of it, and speciﬁcally mass behavior – behavior
of crowds, the psychology of religion, the psychology
of politics, the psychology of history. Because I had
started out before then in cosmology and in microbiology, eventually the study of mass behavior has sort
of leapt over the bounds that separate humans both
from other forms of life and from inanimate matter.
I’m now working on areas in which there are vast
similarities in inanimate behavior, animate behavior,
inanimate evolution, animate evolution, etc.
VELAMOOR: Thank you, Howard. Now that we have all
been properly introduced, let’s move on to the presentations phase of the workshop.
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Each participant will speak for
about half an hour, with his or her
presentation uninterrupted, and
then subsequently we will have a free
discussion around that presentation.
VELAMOOR: For the presentations, the procedure we
follow is: Each participant will speak for about half
an hour, with his or her presentation uninterrupted,
and then subsequently we will have a free discussion
around that presentation. Then we will move on to
the next. We will ﬁnish all of the presentations today,
and then tomorrow we have a set of questions that the
Foundation is interested in that we would like the participants to address. There is a range of questions that
we can pick from to determine the ones that are most
important. We will discuss those questions tomorrow
as time allows, so tomorrow should be much more of
a free ﬂow of ideas related to the three or four questions that we choose.
Let’s have the ﬁrst presentation now. Dr. Anees?

On what epistemic stand do we make a
one-to-one relationship between
the biological and the nonbiological?
ANEES: I am not a practicing biologist anymore, so I
won’t be taking the establishment view, so to speak.
I will be talking from a perspective that you can call
semiphilosophical, religious, or whatever. At the end,
you may be calling me a renegade, because I see a lot
of problems, particularly the methodological problems with the current debate on cultural evolution.
A growing convergence of epistemology, linguistics,
psychology, and other disciplines towards the evolutionary paradigm is gathering pace. What I see is that
a lot of disciplines are talking about evolution, in the

sense that they are talking in evolutionary terminology. They are borrowing the functional and structural
terminology of evolution – we are talking of even the
stellar and galactic evolution. Daniel Dennett and
others have called it universal Darwinism. So, here
we are, Darwinizing. To me, this is Darwinization of
the discourse; Darwinization of the knowledge. In the
case of the biological part of it, yes, we have certain
parameters like DNA and natural selection that can,
in part, vouch for the replicator dynamics in biological systems. But when it comes to the nonbiological
discourse, the situation becomes very diﬀerent.
My ﬁrst question is: On what epistemic stand do
we make a one-to-one relationship between the biological and the nonbiological? It appears to me that
we have yet to deﬁne what we mean exactly by cultural
evolution. It appears to me that the word evolution has
been taken here as an irrefutable fact, with all its paraphernalia, with all its methodology. The assumption
is that it can be applied – lock, stock, and barrel – to
the study the cultural evolution.
As I said, there are methodological problems,
and the similes that we are trying to establish may
not be true because of the use of the language in the
biological and the nonbiological. It reminds me that
we are going back to an approach that, to my mind,
has already been discarded in science, and that is a
positivistic approach, an approach that is reductionist
in structure. To my mind, there was a milestone in
the progress of science with the Asilomar conference
when the biologists voluntarily put a moratorium
on further DNA research. It was back in the early
970s, the recombinant DNA research. The assumption was that since we do not know what possible
harm or what possible implications could be there in
recombinant DNA research, therefore, there will be a
moratorium until we deﬁne certain guidelines. I see
that in comparison with the heroic image of science.
Since the Enlightenment, since the Renaissance, since
the advent of modernity, the heroic image of science

Cultural Evolution | Center for Human Evolution Proceedings of Workshop 4

19

Section 4.1.1 | Transcripts
Memetic Evolution: An Apology for Monocultural Reductionism?
Presentation by Munawar A. Anees

has been prevalent in much of the Western world.
But with that, you see an internal criticism of science, which later on gave birth to what we now call
the sociology of knowledge, or sociology of science,
or social epistemology, as Steve Fuller will call it.
My point is that when looking at these approaches
– for instance, the memetic approach to cultural evolution – it appears to me that we are going back to the
days of reductionism; we are going back to the days
of a positivist approach. In extrapolating on the same
theme of the sociology of science … if you remember
there was an intense debate between the neurophysiologist Sir John Eccles and the famous philosopher
Karl Popper from which we derived the concept of
interactionism. That is, there are no positions in this
context. Yes, there is something that we can take from
the quality, and there is something we can take from
the quantity, so it is an interaction of the quantitative
and the qualitative; it is an interaction of the subjective and the objective. Well, it appears to me that the
methodology of memetic evolution is totally quantitative. That is, it is trying to quantify the attributes of
human behavior or the manifestations of human culture. It is reducing those to biological phenomena.
What we are trying to do is to
impose a biological construct onto a
cultural construct, without trying to
understand the deeper meaning of
the cultural construct.

With Richard Dawkins’ introduction of the idea of
“memes,” however, there is an attempt to map human
culture onto some sort of replicators that are alleged to
be active like their biological analogues. The memetic
“theory” and the later extrapolations, such as evolutionary epidemiology, are gaining an ever-greater
academic interest. This juxtaposition of genetic and
cultural constructs…. I want to emphasize here the
word construct. In both cases, both are construct: One
is biological; the other is cultural. What we are trying to do is to impose a biological construct onto a
cultural construct, without trying to understand the
deeper meaning of the cultural construct.
This juxtaposition of genetic and cultural constructs within a uniﬁed evolutionary paradigm poses
some serious problems. We know that Dawkins’ idea
comes in the aftermath of ideas of sociobiology and
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E.O. Wilson’s “culturgens,” and so on, though they do
not have the similar mass of social Darwinism. When
I look at it deeply, I do see currents of social Darwinism being revived.
The next question that comes to my mind is: What
is the relationship of memes to genes that we are looking for? How do we relate these two together? How do
memes relate to genes? We know that cultural practices do aﬀect gene frequencies. There are a number
of studies, but we cannot say that those studies are
absolutely conclusive or that those studies are universally applicable. They do indicate a certain amount of
the inﬂuence of cultural practices on genetic frequencies, but there might be other factors responsible for
that sort of phenomena to appear. We don’t know. But
the point is that we cannot use an umbrella statement
simply on the basis of the frequency data.
Moving on: How far are we going to map the
genetic constructs in relation to memetic constructs?
How do we deﬁne that this is a memetic phenotype
and this is a memetic genotype? If we are using the
evolutionary mindset, and if we insist on using that
terminology and insist on using that methodology,
then where are the memetic genotypes and where are
the memetic phenotypes? What sort of interaction
do we have between the memetic phenotype and the
memetic genotype? For instance, the lactose-intolerance study about the drinking of milk, is there any
possibility that we can learn something from there?
Can we derive something, speculate something about
the memetic genotype and memetic phenotypes?
To move on again, in the genetic process we know
that there are important biochemical steps involved
that are critical to genotype. I will name two: the
transcription and translation. To my mind there are
two levels of expression. One is the biochemical level,
where the gene is being expressed in a way through
transcription and, later on, through translation. Can
we think of similar things happening with memes,
with ideas – and if it happens, how does it happen?
How does it relate and how does its inheritance go
on? Just as we talk about genetic encoding, can we talk
of memetic encoding in a similar fashion? Once gene
expression is completed, it enters into the domain of
the environment and then we go on the nature/nurture debate.
BLOOM:

Of genetics.
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You can say that you have observed a chunk of human
behavior, and you can ﬁnd correlates to that within
the biological work, but to universalize it and to talk of
cultural evolution, I think it is quite premature …
ANEES: Yes. Can we talk of memetics on the same
plane? That is, can we apply the same nature/nurture
debate to the debate about memetics?
My point is that there are lots of these questions
that relate to the methodological issues in imposing a
biological construct on something that is intangible,
that is universal, and that has not been deﬁned. You
can say that you have observed a chunk of human
behavior, and you can ﬁnd correlates to that within
the biological work, but to universalize it and to talk
of cultural evolution, I think it is quite premature, in
the biological sense of the word. In the social sciences
sense: Yes, it might be true. In the religious sense: Yes,
it might be true. But in the biological sense, I think it
is quite premature. Do memes react to the environment? How do they do it? Do they exist as tangible,
ﬁxed entities – like we are able to synthesize, identify,
and manipulate or recombine the actual genes?
What about the concept of mutation, which is
essential to the idea of evolution? Mutation is the
engine of evolution. How do we identify mutation in
memes?
CALVIN:

Conﬂation of ideas.

ANEES: Conﬂation of ideas – but, again, the impact
of ideas that we are talking about would have to be
modiﬁed.
GABORA: Yes, but this is how every inquiry into natural phenomena has proceeded since the beginning
of time: Taking something that you know quite a bit
about and comparing it and contrasting it with the
thing that you want to understand.

evolution that are the areas we need to answer about.
My question is: Whereas genes are the unit of inheritance, genes are the unit of biological evolution and
so on, with all their complications (genotype, phenotype, interaction, expression, epistasis, etc.), where
are memes?
Now, natural selection acts on something that is
there. That is a substratum. There is a genetic substratum upon which natural selection is acting. Where is
the memetic substratum? It is so diﬀused.
The information-processing dimension is another
area. Down to the molecular level, we can identify the
information processing in the genetic endowment.
For instance, we can trace all the way to a particular gene for, say, leukemia, up to the point that this
molecule of oxygen is absent from such and such a
structure. Can we do the same thing in the memetic
structures? I doubt it.
We are developing the Human Genome Project;
we are mapping the chromosomes; we are developing an atlas of the human chromosomes. Can we
do the same thing about an atlas of human ideas? It
reminds me of a meeting that I attended in Tokyo in
995 about automatic machine translation. What they
are doing is developing a “concept dictionary.” The
normal dictionary gives you the lexical meaning of
the word and the thesaurus. In the concept dictionary, they are trying to collate cultural, social, political,
economic, religious – whatever connotations there
are to X number of words and then feed it into the
machine. At this point in time, what can happen to
the development of a memetic dictionary? It could
be a project something like a concept dictionary, but
again that remains a historical project. That remains
anachronistic in its construct. Why? Because of the
most important thing: the interaction, the intrinsic
interaction.
RICHERSON:
ANEES:

Of the words.

GABORA:

There is a genetic substratum upon which natural
selection is acting. Where is the memetic substratum?

ANEES: Yes, that is what I am doing. I am trying to
identify the areas in this nascent discipline of cultural

Of what and what?

The contextual nature.

ANEES: Yes, the contextual nature, which is unique
to every individual, from biochemical and linguistic
and neurological and sociological perspectives – you
name it. The canvas for interaction, the canvas for
diversity is enormously high, compared to what you
have in the biological constructs.
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On the other hand, the culture is largely understood to be the totality of human experience. In its vast
complexity and diversity, it embodies the experiential
epic of human interaction. Its iconic representation is
both cognitive and metaphysical. You cannot tell me
that culture is only a physical construct. You cannot
tell me that culture is only a cognitive issue. No! It is
both at once, a cognitive and metaphysical issue. It
is a set of meanings, both derived and learned. You
derive through your biology; you derive those experiences, those meanings, those contextualities, through
your biological evolution. But, again, you put your
own meanings onto that, and that establishes your
individuality. That establishes your cultural individuality.
RICHERSON:

that.

Cultural individuality: Tell me about

Darwinization of shared human
cultural heritage is an aﬀront to
the lofty and creative endowment
of self-sentience.
ANEES: I say it is a web of relationship. Culture is a web
of relationships that are both tangible and intangible.
It is not a product or commodity. It is a process, and
that is, to my mind, a very important distinction. It
is not a product; it is a process, and a process that is
both static and dynamic.
Cultural “evolution” may be a truism. You can say:
“Yes, indeed, cultures evolved. They have evolved
in the past.” The point is: How do you look at that
evolution? Darwinization of shared human cultural heritage is an aﬀront to the lofty and creative
endowment of self-sentience. To my mind, if there
is one thing that distinguishes man from the rest of
the biological products, it is the self-sentience. It is
the self-consciousness. Whatever we see around is a
product of that self-consciousness. The paradox of
culture lies in both its evolution and permanence. If
I may say, we were just discussing one of these paradoxes and that is: Why has the idea of the advent of
a Messiah persisted? In spite of all the technological
development and economic development and whatnot, it still sticks there. Why? It is both because it is
evolving and because of its permanent nature. For
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instance, although some would argue that through
the millennia, the religious culture has undergone
an evolution, yet it remains an irrefutable fact that
religious iconography has only metamorphosed in
response to technology and modernity. We would be
at a loss to believe that religion has lost its social relevance, that modernity or technology or evolutionary
thought has completely eradicated religious thought;
it has not.
I argue that what you see is an illusion in the sense
that religious iconography has changed. In certain
cases, it has adapted to technological change. Teleevangelism is there. Drive-in churches: come in, put
your credit card in, give your donation, go out. Not
only that, I can quote a speciﬁc example of Catholicism adapting to the onslaught of genetic engineering.
I think you are familiar with the technique called
GIFT, that is, Gametic Intrafolicular Transfer. When
the test-tube baby issue came up, the Catholic Church
was opposed to it on the grounds that nature did not
want fertilization or conception to occur in the test
tube. So, if you are fertilizing in the test tube, you are
interfering with the act of nature, with the command
of nature. To circumvent that, there was a project at
Trinity University in San Antonio – approximately
a 3 million project – where they perfected a technique where the fertilization would be made not in
the test tube, but through the fallopian tube. Aha, this
is where nature wanted us to do the fertilization. This
is just one example of how religious adaptation has
taken place.
To use the genetic metaphor, I would say the religious genotype holds ﬁrm ground while the phenotype
opts for adaptation. And I gave you the example.

In the context of culture, the most important thing that
comes to my mind is the issue of cultural resistance.

In the context of culture, the most important thing
that comes to my mind is the issue of cultural resistance. How do you deﬁne cultural resistance? If you
are telling me that culture is evolving like biological evolution, that is a one-way story. Then how do
you explain cultural resistance – how cultures have
resisted? How one culture has resisted the onslaught
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of a second culture? How would you deﬁne the idea of
the revolt against colonialism? How would you deﬁne
the idea of rejection of the Western culture? It has not
become a universal culture yet. The case of Iran is a
classical study. Why, for instance, is there so much
cultural resistance in the Muslim world against the
Western culture? In the 960s we saw a lot of counterculture movements; what deﬁnes that? What sort of
memetic mutations are they?
So, culture is laden with lots of other things, which
are economic, political, social, religious. It is not
simply a gene that you can manipulate in the lab. I
say: Isn’t resistance the antithesis of adaptation? Isn’t
resistance an antithesis of natural selection – because
the way it acts, it confounds natural selection? It confounds the process of natural selection. It refuses to
submit to the dominant culture. What happens to the
epidemiology of that dominant idea?
I don’t understand why submission to a
dominant culture would be adaptive. Was it adaptive
for the Indians to be colonized by the British?
RICHERSON:

ANEES: What explains cultural resistance? Where does

it come from?
RICHERSON:

Adaptation.

ANEES: I think that is oversimpliﬁcation. That is tremendous oversimpliﬁcation.
GABORA:

reﬂexes”?

Was it you who called it “co-adaptive

BLOOM: No chicken wants to be in the middle or on
the bottom; everyone would like to be on the top. For
long periods of time, there is cultural stasis in which
each society is willing to stick with its place in the
hierarchy, but ultimately there is going to be a great
deal of envy against the top.
ANEES: That means that there are cultures that are
insulated from other cultures, and they would like to
remain that way.

One of the most eﬀective
cultural-transmission pipelines
is having an enemy.
BLOOM: No. One of the most eﬀective cultural-transmission pipelines is having an enemy. Sun Tzu said
that to defeat your enemy, you have to know him; to
defeat your enemy, you have to absorb him. That is,
you have to absorb his knowledge; you have to come
to think like he does. So, while pitting two cultures
against each other seems like a huge antithesis, in reality it is a marriage. This is the kind of thing that Frans
de Waal has seen in chimpanzees, as well. You look at
a battle between an alpha and a would-be alpha, and
it looks like there is a destruction of society. In fact,
it is a kind of recementing of society. These two will
ﬁght, but at the end of the ﬁght, they will embrace;
they have to embrace. Their entire process of antagonism is also a dance of relationship.
ANEES: I beg to diﬀer with you on this point. To be fair
to the colonialists and the ones who were colonized,
you have to look at the ethos of postcolonialism. Then
probably you will not be making this oversimpliﬁcation of the colonial process, of the cultural trauma,
and of the rejuvenation of indigenous cultures that is
taking place in the postcolonial era.
I can give you examples of countries in North
Africa – for instance, Algeria, Tunisia, Morocco – and
even within the subcontinent of Pakistan and India
– wherever. Talk of even the American experience of
colonization. Why did we evolve a separate language,
which is American?
BLOOM: There are actually Darwinian explanations. I
agree with you that one of our big mistakes is taking
neo-Darwinism and attempting to apply it, with its
reductionist approach, to culture. It has led to a lot
of knowledge that we didn’t have back in the 930s
when neo-Darwinism began. We know a lot more
about genes than we did then. But we’ve also suﬀered
from reductionism. We’ve gained from it; we’ve suffered from it.
Let’s take the knowledge that we have gained from
it. Let’s put it in a broader context and look at things
(as you put it) in an interactionist framework. And we
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will need to apply that interactionist framework, not
the reductionist framework, to the understanding of
cultural evolution.
The idea that the Darwinian analysis
of cultural evolution is reductionist,
in the sense that we are going to
explain all of culture in terms
of genes … is wrong.
RICHERSON: I think that’s where, Munawar, you went
wrong in the ﬁrst place. In my conception, there is
no notion of applying everything, one for one, from
biological evolution to cultural evolution. The whole
interest is in how culture is diﬀerent from genes. If
it was just genes, then we would already have the
theory; we wouldn’t have any work to do. The fact
that culture is so diﬀerent from the way genes work
is what makes it an interesting problem. And it does
happen to be true that we can borrow lots of tools,
which is good, because biologists have done a lot of
work. But as far as cultural evolution is concerned,
they have done only a small fraction of the work that
needs to be done. They just give us a little boost to get
started; that’s all.
The idea that the Darwinian analysis of cultural
evolution is reductionist, in the sense that we are
going to explain all of culture in terms of genes or,
for that matter, in terms of memes, I think is wrong.
Don Campbell, one of the grandfathers of this whole
enterprise, was fond of the idea of downward causation. In hierarchical systems, there is often downward
causation: The big things cause things to happen at
the micro-scale. Barebones natural selection in biology is an excellent example. It operates at the level
of phenotypes of organisms and it causes changes in
genes. In the case of culture, the coevolutionary concept – you mentioned some of the cases that we have
in hand yourself: the lactose-malabsorption story, for
example – I assume that the coevolution of genes and
culture is rife with processes we just glimpse in these
few cases that we have in the literature so far.

As I mentioned in the beginning, I’m taking
the cue from Dan Dennett, where he is talking about
universal Darwinism. Then I’m making an observation from astronomy to zoology – we are not even
talking about galactic evolution and stellar evolution.
ANEES:
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Nobody is trying to make a story that
culture operates only the way
a Darwinian process does.
CALVIN: But this isn’t what Dennett said. What Dennett said was that there is a universal Darwinian
process that can operate in many media. He didn’t say
that all processes like culture have to be Darwinian.
Dawkins didn’t say that the meme was the only way
to do things, and he certainly wouldn’t say it now. He
has really backed oﬀ from the way people have overinterpreted this concept. Nobody is trying to make a
story that culture operates only the way a Darwinian
process does.
BLOOM: Sue Blackmore, who wrote The Meme Machine
[Oxford University Press, 999], works with Darwin;
she is a wonderful person; she has a good mind. But
right now she is trying to use reductionism and squeeze
cultural evolution into the reductionist framework. In
the process, I think she is going to mangle things as
badly as some of the evolutionary psychologists ultimately mangled the human psyche. They were blind
to certain aspects of it. Every approach produces its
positive results, but when it produces its blindnesses,
then it is time to step back and say: “I don’t need to be
blind just because this approach is blind.”

… if we were to apply Darwinian
ideas to the evolution of culture, it is
modiﬁcation through descent.
That cannot be denied.
VELAMOOR: To come back to this larger debate, at a
minimum, no more or no less, we can say, I think,
that if we were to apply Darwinian ideas to the evolution of culture, it is modiﬁcation through descent.
That cannot be denied. You don’t need to go any further.

But everything undergoes “modiﬁcation
through descent,” at least in its most general sense,
construed as change over time. If that’s all Darwinism is, to say that culture is a Darwinian process
doesn’t tell us much. But I think most people believe
GABORA:

Cultural Evolution | Center for Human Evolution Proceedings of Workshop 4

Transcripts | Section 4.1.1
Memetic Evolution: An Apology for Monocultural Reductionism?
Presentation by Munawar A. Anees

that “modiﬁcation through descent” implies more,
like being a replicator and having oﬀspring. And in
fact, not just any old replicator, but a certain kind
of replicator; not just one that works through a selforganized process like the very earliest living things
probably did, but one that works through a selfassembly code, like life since DNA. And there is no
reason to believe that this very strict interpretation of
Darwinism applies to culture. I believe that the truth
lies somewhere between these two extremes, which is
why I say that culture is an evolutionary process but
not necessarily a Darwinian one. And I think we are
in the process of developing mathematical tools that
can capture the kind of subtlety that is necessary to
discern exactly in what sense culture constitutes an
evolutionary process.
BLOOM: I agree with you that nonlinear math is show-

ing us a way forward. But I’m accustomed to dealing
with people who are arguing about group selection
versus individual selection, and the math that they
use is second-grade mathematics. Nonlinear math
is really a delight. But I suspect that we have to take
many steps beyond that before we can comprehend
with our mathematical nets, before we catch the ﬁsh
of culture in its complexity. I agree with Dr. Anees
totally that culture is a process, and that it is a highly
complex process at that. Dr. Anees said: “Culture is a
web of tangible and intangible relationships. It is not
a product; it is a process, one that is both static and
dynamic.” Dr. Anees, I think that is extraordinarily
important.
I do think we can apply Darwinism; I do not think
we can apply neo-Darwinism. There has been a huge
value of taking the ultra-reductionist approach of
Richard Dawkins, with his “selﬁsh gene” and then his
“selﬁsh meme.” It’s a very valuable tool. But when you
and I as scientists walk into a complex situation, we
walk in with a big tool kit that has 70 or 80 tools in it.
We don’t work with just one tool at a time. If we put
this tool in its place, it can be useful. But ultimately,
we are going to get back to something as complex as
hydrodynamics or even as complex as turbulence,
because we are trying to analyze something that is a
ﬂow.
Now, one of the amazing things about turbulences
is that they have their rigidities. That is to say: Huge
turbulence on the face of Jupiter remains a constancy

on the face of Jupiter, but it is a constancy that is in
constant change. It is a contradiction in terms.
Is there a deﬁnition – a simple, clear
deﬁnition – of what a meme is? And
does the word meme mean the same
thing in everybody’s brains?
KISTLER: I have a question to all of you here: When I
studied physics and chemistry and biology, we were
never taught the concept of memes. Is there a deﬁnition – a simple, clear deﬁnition – of what a meme
is? And does the word meme mean the same thing in
everybody’s brains?
GABORA: There isn’t even a deﬁnition of gene that
everyone can accept.
KISTLER:

A meme is an idea or belief?

VELAMOOR: It is just an idea about anything located in
your memory.
ANEES:

And it is transmitted from person to person.

… think of a meme
as an attractor in conceptual space.

GABORA: You can think of a meme as an attractor in
conceptual space.
RICHERSON: The problem is that, on the one hand,
the transmission part of cultural evolution is easier
to understand than genetics because the transmission occurs by imitating phenotypic behavior. It’s not
hidden the way genes are always hidden. We never
actually see the gene, but in the cycle of transmission
of culture, we see it each generation.
Social scientists can operationalize what we would
call “cultural traits” quite easily. Anthropologists do
it; political scientists do it. We think these variants
that give rise to diﬀerences in behavior from person
to person that are based upon imitation are stored
in our brains in some way, and then they are remobilized from our brains to dictate our behavior. The
brain part of it we know essentially nothing about.
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GABORA:

I wouldn’t say that at all.

RICHERSON: We could have an argument about how
much we know about what goes on in the brain,
but I’ll stake my money on something on the order
of practically nothing. In terms of the “genetics of
memes,” we are back with the primitive geneticists of
the turn of the 20th century. We just don’t know very
much, because the complexity of the brain still deﬁes
easy solution.
VELAMOOR: I’ll give you a simple example. For probably as long as 3,000 years, in India we have the
caste system. As a Brahmin, I don’t eat meat. There
is no genetic compulsion to eat or not to eat meat.
Maybe there is, since we were all hunter-gatherers,
but by virtue of a generational transmission of that
idea, Brahmins generally are known not to eat meat.
But there is an element of conscious choice exercised
in the actual acting out of that meme that has been
implanted in my head over my growing up. That is: I
can choose to eat meat or not to eat meat – which is
a little diﬀerent from a genetic compulsion that may
override whatever my conscious intervention might
be.

I remember reading Gandhi’s books. When
he was young and in a group of other Indians of his
peer group, they all decided: “The English are stronger than we are; they took our country. Why are they
stronger? Because they eat meat and we don’t.” Then
they all started eating meat and they all threw up horribly!
KISTLER:

VELAMOOR: Not only that – it is wonderful you bring
up that example – in Gandhi’s case, he couldn’t sleep
that whole night because he had eaten meat. The
sleeplessness was not because it made him sick but
because his sense of conscience and guilt became
involved. Something as simple as “thou shalt not kill”
can be a meme, if you want an example of a meme.
“Thou will not eat meat” is a meme.
KISTLER:

And for Jews, not eating pork.

VELAMOOR:

Exactly.

RICHERSON: But you are just labeling something. We
have to distinguish between labeling something and
explaining what it is. In the case of a gene, as Munawar
said, we know what genes are. They are DNA, so we
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know how they get translated into behavior. That kind
of thing we don’t know about memes; we don’t have a
molecular biology for memes.
GABORA: I don’t think that is so simple and up-to-date
as you are conveying it. This picture is really moving very quickly and we know quite a bit about this,
I think: about how mental representations are stored
in the mind, about the content-addressable nature of
memory.

A meme is something that sticks in
your mind to the extent that
you tend to repeat it without much
change, and others, having heard you,
also may repeat it.
CALVIN: May I give a simple deﬁnition of memes for
Walter? A meme is something that sticks in your
mind to the extent that you tend to repeat it without
much change, and others, having heard you, also may
repeat it. An advertising jingle is a classic case.
KISTLER:

So, they also can transmit it.

CALVIN: It is the copying nature. With at least some
ﬁdelity, it is copied.
RICHERSON: A consistent pattern of behavior that others can imitate.
ANEES: Ladies and gentleman, may I make a few more
observations in the context of religion?
BLOOM:

Yes, make them.

Why should we discard religious
memes just because they happen
to be religious?

My question is in the context of continuing in
the same vein of transmission and receptivity. Why
do religious beliefs persist, if they are maladaptive or
if they are not good? Why do they continue to persist,
and persist with a lot of conviction? If the memetic
selection is valid – that is, if we believe that memes are
selected the way natural selection acts on the genes
– then the practice of the religious beliefs through
generations should be equally valid. Why should we
ANEES:
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discard religious memes just because they happen to
be religious?
There is a case that can be made that religious memes – not memes in the standard sense – are
inherited. One of the things that tend to indicate that
the basic templates of religious beliefs are inherited is
the fact that with mania, as in manic-depressive illness and a number of other psychotic illnesses, a very
standard pattern of religious beliefs emerges. The person is being seized by his own cerebral biology; he is
no longer under control.
BLOOM:

ANEES: You are talking of the studies done trying to
develop the neurophysiology of revelation?
BLOOM: I’m talking about both that and the personal
experience of having been with people in the midst of
a manic-depressive crisis, at the manic stage. At the
manic stage, these people are totally delusional; there
is no control from the normal parts of self that we
consider to be voluntary. They are seized by very similar, isomorphic, religious notions that God is about to
descend to Earth, that there are enemies around them
who are tempting them to keep them from reaching
God, that they must reach God on a certain day in
order to save the Earth, that they have the power to
control with their minds everyone driving a car in
the vicinity, everyone in a distant room, everyone in
a room nearby once they are in an asylum. This set of
religious beliefs just comes popping out with a force
that makes it diﬃcult to believe that this is anything
but built into our biology.
It would be very logical for beliefs of this sort to
be built into our biology, because they are beliefs that
have to do, ﬁrst, with good and evil poles. In constructing a society, you construct a society around a
worldview that has a good pole and a bad pole. The
good pole is generally recognized as the leader or the
person who deserves to be the leader. The bad pole is
the enemy, the bad guy. There is always a good guy
and a bad guy, just as in an Aristotelian plot. The bad
guy happens to be someone outside the tribe.
“Thou shalt kill,” Margaret Mead says, is not so
much a construct of man as it is something built into
our biology. However, “thou shalt not kill another
human being” means, according to Margaret Mead,
“thou shalt not kill any member of our tribe.” Now,
if a tribe is 50 people, that means “thou shalt not kill

any of these 50 people, but the remaining six billion
people on the planet are all fair game; kill them anytime you want.”
So, the basic religious structure, which seems
innate to me, has a positive pole – that’s the leader, the
person we try to emulate – and then the negative pole,
the guys outside the tribe whom we can decimate. In
fact, in the name of anything that is holy and glorious,
if we want this to be a righteous and just universe, we
should be eliminating these satanic peoples. All of this
shows up in ﬁts of manic-depressiveness or various
other forms of psychoses.
GABORA: Even big life experiences, shattering life
experiences – it doesn’t have to come from the inside;
I think it can come from the outside.

Every culture has a mythic worldview,
every single culture.

BLOOM: When George Lucas tried to make the ultimate myth in Star Wars, he made a ﬁlm that very
clearly establishes in the beginning that there is an
enemy you are allowed to hate. He establishes that by
having an entire family, the family of the protagonist,
exterminated by Darth Vader’s people. In the same
way that there is somebody you are allowed to hate,
there is somebody you are allowed to admire, and that
is Obi-Wan Kenobi, who represents the ideal of the
culture in this particular ﬁlm. You could just as easily
have written this ﬁlm the other way around. After all,
Darth Vader is a genius who holds together a massive
galactic empire very much like the Roman Empire.
When the Roman Empire fell, it did not free people.
Fifty percent of the population of Europe died because
the integrated Europe created by Rome provided the
people in France with grain from Egypt. Once the sealanes in the Mediterranean were cut, that grain could
no longer go to France. So, Darth Vader, who was the
Roman emperor of this ﬁlm, is the hero, if you want
to cast him that way. But there has to be a hero and
there has to be a villain; there has to be a positive and
a negative in any mythic worldview. Every culture has
a mythic worldview, every single culture.
VELAMOOR:
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Munawar’s question. I think if you were to look at
total ignorance and total knowledge, total ignorance
and the greatest force of religion are on one side; total
knowledge and zero inﬂuence of religion will be on
the other. I think we are probably somewhere in the
stage of transition, so you will see both of them with
equal force.
BLOOM: There is an interesting way of rephrasing that,
put forth by several anthropologists: We tend to use
religious ritual to grasp what we cannot control – in
other words, that which science has not yet advanced
to the point of giving us a handle on it.

… the study of cultural evolution
can make more concrete these things
that we have understood intuitively
through religion.
GABORA: I think the study of cultural evolution can
make more concrete these things that we have understood intuitively through religion. Like this example
of the enemy, which was a religious concept originally,
that you shape yourself in response to the enemy.

… science has now advanced to the
point where a holistic view of science
can satisfy every single one of our
religious needs.
BLOOM: I was talking to Lynn Margulis the other day.
There is something that Dorion Sagan (her son) and I
have been working on. It was Dorion’s idea. Basically
I, at the age of 3, discovered I was an atheist and at
that point began to search for God in science. The fact
is that I found him, very quickly, because science has
now advanced to the point where a holistic view of
science can satisfy every single one of our religious
needs. That means something on another level. If the
anthropologists I’ve just been referring to are correct
and if the statement that Sesh just made is correct
(and I think it is), then we can ﬁnd our solace and
our awe and all of the things we look for in religion
only in science at a time when our science and the
culture built upon it allow us to control most aspects
of our life. When we cannot control aspects of our
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life, that’s when we turn to ritual; that’s when we turn
to superstition.
There was an anthropologist who analyzed a tribal
group on an island. The ability to grow crops on that
island and reliably provide them to the people was
absolute. There was no question about it whatsoever.
There was no element of risk to it whatsoever. As a
consequence, there were no rituals dedicated to it
whatsoever, and also it was relegated to women, who
tend to get the easy things, the things that are certainties. Men tend to get the risky things. Now, going
to sea and ﬁshing provided an absolutely necessary
aspect of the diet: It provided protein. People can’t
live on just vegetables; they don’t want to live on just
vegetables. But going out and ﬁshing is a dangerous
proposition. Very frequently, a boat just simply never
returns because of the storms of the sea. And very frequently a boat does return, but empty, having caught
no ﬁsh whatsoever. Because there was no sense of
control over the ﬁshing, there were a tremendous
number of rituals dedicated to it.
Now, if you go back to Seligman’s studies on control among rats: You take two rats; you attach the tails
of the two rats to electrical lines, so that both rats can
be sizzled with the electrical charge. You give one rat a
switch with which it can turn oﬀ the charge. The other
rat is on the same line, but doesn’t have a switch. The
rat that has a switch and is able to turn oﬀ the current,
once it starts to ﬂow, remains relatively healthy. The
rat that does not have a switch, but nonetheless has its
current turned oﬀ at exactly the same second because
it is on the same circuit, that rat gets no more punishment and no less punishment than the rat that’s next
to him, but he has no control over his punishment. As
a consequence, his body begins to do him in. His glucocorticoids, his stress hormones, begin to take him
apart, piece by piece, beginning with the cells of the
amygdala and working their way down until he is an
absolute wreck. Cognitively, that rat goes blank very
quickly and he goes into a state of learned helplessness.
When you do this kind of experiment on dogs,
and you have a dog that ﬁnally has just given up on
life, which is what happens when he has no control,
you can then open the doors to the cage, in which the
electrical grid is placed that has been shocking him,
and continue to give him shocks, and that dog will
not get up from where he is lying and simply walk
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oﬀ the grid. He has lost all sense of power. Religious
ritual gives us a sense of control, an illusion of control
over those things we can’t control. We vitally need that
illusion, because without that illusion, those things
that I call the “self-destruct mechanisms of the inner
judges” would begin to kill us oﬀ fairly quickly.
ANEES: Howard, I have good news for you. Take out
a dollar bill and look at the backside. What does it
say? It says: “In God We Trust.” I think religious ritual,
religious awareness, religious consciousness, religious
icons are very much alive in our subconscious.
BLOOM:

I agree with you.
… religion is – whether we like it or
not; that’s another issue – perhaps the
most pervasive and most persistent
behavior that there is.

ANEES: And I will give you an example: When Ronald
Reagan ordered an air raid on Libya, he equated that
publicly with Armageddon. There is also some significance that President George Bush (Sr.), on the day he
ordered the bombing of Iraq, he went on to address a
big gathering of the American Religious Broadcasters
Association. So, you see, you have the political Zionism and the religious Zionism active in Israel. You see
the role of the United States Agency for International
Development in promoting good family practices:
going against abortion and denying PL 480 assistance
to countries where family planning is practiced.
Looking at it from a broad perspective in cultural
evolution, to my mind, religion is – whether we like it
or not; that’s another issue – perhaps the most pervasive and most persistent behavior that there is.

BLOOM:

Right.

ANEES: And I think it would be a good idea for all
of us, in this cultural evolution study, if we start by
looking at religion, because that is the single idea, or
contagion, or meme, or whatever you want to call it,
that has most persisted through the ages.
BLOOM: I’ll make a confession. When I started on
this journey, at the age of 3, of studying the irrational underside of mass psychology, it was because of
an utter and complete fascination with religion, and
it is because I can feel all of those religious impulses
extraordinarily alive within me. To deny them would
be to deny my humanity. It would be to strip me of
my cells, my sinews, and my bones, and yet I am a
scientist and an atheist.
What I was trying to say before was that basically
the center of religious impulses – which is very deeply
ingrained in us; I agree with you totally on that – is
a set of impulses that brings us into society. It is an
extraordinary device for helping us construct smallscale and large-scale societies. If there were any proof
needed that our social history has helped shape our
brains and that our brains, in turn, have helped shape
our societies, religion is at the very heart of the matter. This business of having a society in which there is
someone we emulate, someone we admire, someone
we are willing to lay down our lives for, and then other
people who are the enemies of all that is good – that
is the essential idea that brings a society together. A
common enemy is what pulls us together as a society.
VELAMOOR: With that I think, if Munawar is ﬁnished, we’ll close this ﬁrst presentation. Thank you,
Munawar.
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… a strong case can be made … that
human biology has continued to
evolve during the 10,000 years since
Jericho’s builders erected
the ﬁrst city walls.
BLOOM: The dominant view in today’s evolutionary
psychology is that our instincts were stamped into
our DNA during the infamous EEA, the Environment of Evolutionary Adaptedness. This is generally
reckoned as a roughly two-and-a-half-million-year
hunter-gatherer phase that ended before the climax
of the last ice age. Since then, our genetically preprogrammed heritage has supposedly been locked in
stone (or better yet, in an amino acid code). We are,
so says the current argument, tribal hunter-gatherers
decked out in modern clothes.
However, a strong case can be made for the possibility that human biology has continued to evolve
during the 0,000 years since Jericho’s builders erected
the ﬁrst city walls. Genes change far more speedily
than most evolutionary psychologists realize. Natural
selection has had 400 generations to rework our bodies and our brains since the days when Catal Huyuk,
Suberde, and Tepe Yahya joined Jericho’s mesh of
intercity trade. Four thousand years before the rise of
the Sumerian cities of Ur, Uruk, and Kish, Stone Age
metropolises from Anatolia to the edges of India were
already rich in challenges and opportunities. These
urban traps and niches may well have been selectors
forming much of what we are today. Homo urbanis
has not only arrived; he has long since elbowed Homo
tribalis far oﬀ to the side.
In 979 University of Washington zoologist David
Barash published a popular exposition of the thennew discipline of sociobiology called The Whisperings
Within: Evolution and the Origin of Human Nature
[Penguin Books, 979]. The book was rich in studies, theory, and in one of the most delicious forms of

scientiﬁc sweets – illustrative anecdotes. As a companion piece to E.O. Wilson’s original Sociobiology:
The New Synthesis [Harvard University Press, 975],
The Whisperings Within was a delight. But when 986
rolled around and Barash published yet another popular book, The Hare and the Tortoise: Culture, Biology,
and Human Nature [Viking, 986], I dashed over to
the Coliseum Bookshop in Manhattan and diligently
hunted down a copy, then settled into a subway seat
a few minutes later and prepared for a treat. What I
got instead was a polemic, one in which references
to research, to tales of animal behavior, and to a rich
confection of anthropological surprises had ceased.
Barash was now promoting a political agenda, one
based on the notion that the evolution of human
impulses had stopped long before the end of the last
ice age. A living fossilization of the human brain, said
Barash, was the source of many of our woes. We had
the minds of cavemen but had fashioned ballisticmissile throwing stones complete with nuclear tips.
Seized by caveman instincts, we were likely to bash
each other’s pates with our atomic clobberers, thus
ending the brief existence of our oh-so-less-thansapient human race.
The nuclear nightmare was very real when Barash
penned this prose. Now that atomic weaponry has
spread to countries like China, Pakistan, India, and
such soon-to-be nuclear powers as Iran, Iraq, Libya,
and North Korea2, the threat is even more real today.
But the notion that our evolution came to a dead halt
over 0,000 years ago seemed downright suspect. If
moths in England could change the genes that color
their wings in less than 50 years to blend in with the
bark of pollution-blackened trees,3 why should we
suppose that the inborn repertoire of feelings and
behaviors on which humanness is based was locked
in Pleistocene chromosomes?
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drew his inspiration from its point of view was Theodore Kazcynski, the Unabomber, who killed three
people and injured 29 in the ice-age-and-savanna
credo’s name.4

… the notion that we are
hunter-gatherers in suits and ties
has become common among
evolutionary psychologists …

In the years since Barash issued his pronunciamento,
the notion that we are hunter-gatherers in suits and
ties has become common among evolutionary psychologists and numerous lay thinkers. In scholarly
journals, popular magazines, and science specials
on television, it is popular to state that we are bearers of tribal instincts whose later immersion in
agriculture, commerce, city living, and advanced
technology hasn’t done a bit to change our psychobiocircuitry. Jerome Barkow, Leda Cosmides, and
John Tooby made this Pleistocene ﬁxation campus
dogma in their 992 book, The Adapted Mind: Evolutionary Psychology and the Generation of Culture
[Oxford University Press]. Steven Pinker, a scientist
with smarts and current clout, has said, “There’s an
endless [list] of things that we do that make no sense
from a narrow biological point of view. On the other
hand, they do make sense when you recognize that
every single one of them is a response to some recent
bit of human technology that’s been around for an eye
blink in the human evolutionary scene, and that for
the 99 percent of human existence in which we lived
in nomadic hunter-gatherer bands, these temptations
didn’t exist.” And David Buss, another savvy thinker
in the evolutionary explanation trade, has said pointblank that we live “in the modern environment,” but
“we have a Stone Age brain.”
The real irony may be that David Barash proposed
the notion of the Stone Age human psyche when he
was moving from sociobiology into the ﬁeld of peace
studies. His formulation was designed to help us get a
handle on our violent side. The gentling of humanity
has not been the result. To the contrary: One of those
who have echoed Barash’s image of cavemen playing with plutonium was a truth-seeker holed up in a
cabin near Lincoln, Montana, who wrote the following words: “I attribute the social and psychological
problems of modern society to the fact that society
requires people to live under conditions radically
diﬀerent from those under which the human race
evolved.” The man who penned this statement and
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The Stone Age was not entirely the property
of nomadic hunting-gathering tribes.
It also hosted the rise of the ﬁrst cities.

What counts in science, however, is not a doctrine’s
political fruit, but the accuracy of its point of view. Do
we really, as the title of one Australian Broadcasting
Corporation special put it, have “Stone Age Minds
in Modern Skulls?”5 Are we tribal hunter-gatherers
to the bone – or at least to the core of our neuronal
wiring? I have been fortunate over the last four years
to be allowed to review the record of human evolution from a heretic’s perspective for a book John
Wiley & Sons will publish this August – Global Brain:
The Evolution of Mass Mind from the Big Bang to the
2st Century. During the course of this reevaluation
of evolutionary history, I ran into a rather large surprise: The Stone Age was not entirely the property of
nomadic hunting-gathering tribes. It also hosted the
rise of the ﬁrst cities. Much as I thought I had been
reasonably well educated in both biology and history, the notion that man had urbanized 5,000 years
before the birth of Ur, Memphis, and Babylon came
as rather a shock. Why had this not been taught in
any of my courses in ancient history? What impact
would an extra hundred generations of human life
in the big burg and its countryside have on the evolutionary trajectory that has made us what we are
today? Could it mean that we are not just men and
women of the cave, the sabertooth, the mastodon,
and the stone-ﬂaked blade? Could it mean that some
of us are something rather diﬀerent – children of the
alley, of the apartment, of the marketplace, and of the
crowded downtown walkway?
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Indications are strong that human and nonhuman
genes can alter in astonishingly short bursts of time.

The usual reason given for a no to questions of this
sort is that, as John Tooby puts it: “Evolutionary
change is very slow.” Altering the genome, we are told,
takes hundreds of thousands or millions of years, not
just decades or centuries. We could not possibly have
undergone signiﬁcant genetic reprogramming in the
ten millennia since some of our ancestors left their
tribal dwellings for the lure of the big city. So, let’s
start by tackling the question of the speed limit on
shape-shifting among genes. Indications are strong
that human and nonhuman genes can alter in astonishingly short bursts of time. If this is true, and I hope
to indicate that it is, then many a human chromosome
may have been recrafted by such forces of modernity
as the city, long-distance trade, and even the environments of nation-states and of imperial bureaucracies.
Geneticist Neil Howell, of the University of Texas
Galveston-based Medical Branch, contends that one
form of human DNA – that contained in the mitochondria – sometimes makes adaptive shifts in a mere
one or two generations.6 The research with which he
hopes to prove this is still in its infant stage. But Howell’s suspicion that genes can be swift gains credibility
from the rate of phenotypic change among insects
and ﬁsh. Here is an illustrative passage on the subject
from my upcoming book, Global Brain: The Evolution
of Mass Mind from the Big Bang to the 2st Century
(John Wiley & Sons, 2000):
If a passel of nearly identical animals is cooped
up on a common turf, it frequently splinters into
opposing groups which scramble determinedly down
diﬀerent evolutionary paths. E.O. Wilson, who brought
attention to this phenomenon 40 years ago, called it
character displacement.7 The battle over food and lebensraum compels each coterie to ﬁnd a separate slot in
the environment from which to chisel out its needs.8 For
example a small number of look-alike cichlid ﬁsh found
their way to Lake Nyasa9 in Eastern Africa roughly
2,400 years ago. It didn’t take long for the ﬁnny explorers to overpopulate the place. As food became harder
to ﬁnd, squabbles and serious ﬁghts probably pushed

the cichlids to square oﬀ in spatting cliques. The further
the groups grew apart, the more diﬀerent they became.0
The details of this process are somewhat speculative,
but the result is indisputable. The cichlids rapidly went
from a single species of ﬁsh to hundreds, each equipped
with a crowbar to pry open opportunities others had
missed. Some evolved mouths wide enough to swallow armored snails. Others generated thick lips to yank
worms from rocks. One diabolical coven acquired teeth
like spears, then skewered its rivals’ eyeballs and swallowed them like cocktail onions. In the geologic blink
of 2,000 years, what had begun as a small group of
carbon copies became 200 separate species – a carnival
of diversity.2
Not only did 2,000 years suﬃce to change the
genes that gave these ﬁsh their body shape and their
bioweaponry, that micro-sliver of an eon also provided ample time to rewrite the inborn script of ﬁsh
psychology. Each new cichlid species was born chromosomally equipped with the hunting or scavenging
instincts essential for its new specialty.
Then there is the swarm of bird-biting London mosquitoes that moved into the tunnels of the
Underground in roughly 900 when the city’s halfbuilt subway system was still occupied primarily by
construction crews. Once below the sidewalk, the
mosquitoes switched from feeding on feathered ﬂiers to gorging on such delicacies as rats, straphangers,
and maintenance workers. By the summer of 998,
the subterranean swarms had changed their genes so
thoroughly that they could no longer mate with their
distant relatives who lived above the pavement of the
street. The pesky Tunnel bugs had taken their genome
and gone oﬀ on their own, forming an entirely new
species.3 In reporting the story, Agence France Presse
interviewed Roz Kidman Cox, the Editor of BBC
Wildlife Magazine, the publication responsible for
initially breaking the news to a mass audience. Said
Kidman Cox, “The scientists we talked to say the differences between the above- and below-ground forms
are as great as if the species had been separated for
thousands of years, not just a century.”4 A mere one
hundred years for a major shift in genes is not the
painful crawl invoked by champions of Pleistocene
ﬁxation. Instead it is the quick-paced hop that Huxley
called saltation.5
Yet another insect can change its genome twice that
fast. It is the soapberry bug, which has renovated its
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chromosomes to ﬁt new needs at a pace that is dizzying – taking not a hundred years, but a mere 50. From
roughly 900 to 980, landscapers and city planners in
Florida and in Louisiana produced a bonanza for any
insect enterprising enough to go after it. The landscape
designers imported new breeds of ornamental trees in
an eﬀort to help their clients outdo the neighbors or
to spruce up a town’s streets. Florida’s sprucer-uppers
chose the Golden Raintree (Koelreuteria elegans),
which packaged its seeds in a slender pod with walls
paper-thin. Louisiana’s outdoor decorators went for
Koelreuteria paniculata and Cardiospermum halicacabum, whose seeds were stashed in packets with far
thicker casings. Soapberry bugs moved in to mine the
new arboreal territories. Each developed genes for a
proboscis appropriately sized to seize the opportunities. In Florida, where the Raintree pods were easily
pierced, the proboscises of soapberry bugs were short.
This made for easy sipping, thus saving on resources
and on energy. In Louisiana, where seeds of the new
eye-pleasing trees were protected by thick rind, soapberry bugs developed a proboscis of a rather diﬀerent
kind: long, slender drilling cylinders that made the
sipping rougher, but could bore through sidewalls far
tougher.
Was this really a genetic alteration, or had soapberry bugs whose proboscises were already short or
long simply moved long distances, each to the appropriate destination? Genetic testing showed that the
specialized bugs had not come from far away, but
had evolved from local insects whose proboscises had
previously been adapted to harvest the bounty only
of the local trees. By checking the dates at which the
new greenery had been brought in, researchers could
pinpoint the time it had taken to tweak genes for
proboscis length. That span turned out to be a breathlessly brief half a century.6 So, a ﬂick of reproductive
time can remake genomes in fast-breeding bugs, but
what about in larger beings?
In the 970s, Thomas and Amy Schoener7 deliberately stranded Anolis sagrei lizards from Staniel Cay
on numerous smaller islands in the Bahamas, each
with a diﬀerent sort of foliage. Lizards on islands with
stumpy plants adorned with small leaves can operate more eﬃciently with short hind legs. Lizards on
islands whose plants are larger and more luxuriant do
better if they have the long legs that perches on large
leaves and large plant trunks allow, since long legs
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also increase escape speed when running from the
local lizard-eaters. Washington University biologist
Jonathan B. Losos predicted that over time natural
selection would prune the lizards’ genes to equip the
scattered creatures with the limbs that best ﬁt their
needs. But how much time would genetic pruning
take? Return trips to the islands revealed it hadn’t
taken much time at all. The lizards on each island were
soon measurably diﬀerent. Some managed to diverge
genetically from their parent strain in the twitch of
a single decade. That is the equivalent of ten generations – 200 years – in human time.
Yet according to University of Washington evolutionary ecologist John N. Thompson, even this genetic
sprint is painfully slow. Says Thompson, “dozens” of
genetic transmutations have been known to take place
in a matter of mere decades.8 Thompson backs up
his claims with rather startling facts (all of these are
quotes from Thompson): “Gene-for-gene coevolution
in wild ﬂax and ﬂax rust in Australia has produced
large changes in allele frequencies within and among
populations over just the past decade alone….” “The
frequency of clones in Potamopyrgus antipodarum
snails within a single lake in New Zealand has changed
within the past decade through time-lagged selection
imposed by a major trematode parasite….” Finally:
“The introduction of myxoma virus into Australia as
a biological control agent against rabbits resulted in
rapid evolution toward decreased virulence within
only a few years.”9
Thompson explains that one cause of swift genetic
change is the sort of race in which one species has to
keep pace with its enemies and ecological partners.
And lizard expert Jonathan Losos adds, “If colonizing
populations are displaced into an environment that is
often very diﬀerent from that of their source, they are
particularly likely to diverge evolutionarily. What’s
more,” writes Losos, “the greater the diﬀerence in
habitat, the greater the magnitude of diﬀerentiation.”
It is diﬃcult to ﬁnd a human habitat
more strikingly diﬀerent
from those that came before
than that created by the city.

Both these spurs to genetic speed were at work in the
post-glacial paradise of the Near East. It is diﬃcult to
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ﬁnd a human habitat more strikingly diﬀerent from
those that came before than that created by the city.
It is also hard to ﬁnd an environment in which the
race against the neighbors could have been quicker.
Times were turbulent during the Pleistocene, and
there is evidence that Neolithic tribes were subject to
attack by murderous rivals.20 A bewildering variety
of proto-hominids lived, for example, in Northern
Spain’s Atapuerca 800,000 years ago. We know little
about their way of life, but the clues to their way of
death indicate that they may have been carved and
eaten by whatever fellow humans did them in.2
Neanderthals were not the gentle hominids pictured in the novels of Jean Auel. One hundred twenty
to 80,000 years ago, some apparently lived on a diet
of red deer … and of other Neanderthals.22 That was
a long time ago. But 00,000 years later, the Neolithic
Anasazi, the Aztecs, and the late Stone Age occupants
of Fiji were still munching on the members of enemy
tribes. (This gives the old song “Love Me Tender” an
entirely new meaning.)
There is no sign of this cannibalism in the Near
East – but its mere existence is testament to the lack of
interhominid peace. During the late Pleistocene, men
attained the ability to attack each other with much
more than just the stone axe, the spear,23 and ravenous teeth.24 (By the way, Valerius Geist, who is not far
from you in the Seattle area, has done a great deal of
work on the extent to which humans have used their
teeth in both hunting and attacking other humans.)
Reports military historian Arther Ferrill, the bow
may have been invented as long as 50,000 years ago,
as was an even more formidable weapon, the sling.
Bows “more than doubled the range of a spear,” and
arrows were far more portable than the spear had
been. But slings such as those we see in nightly news
reports of Palestinian street demonstrations trumped
the bow’s advantages handily. They had greater range
and accuracy than arrows, and could be more deadly,
even smashing through armor. Ferrill has no doubt
that these weapons, along with the dagger and the
mace, were used by groups of late Stone Age humans
to assault the neighbors, and to do so with grim regularity. He says:
In prehistoric times man was a hunter and a killer
of other men. The killer instinct in the prehistoric
male is clearly attested by archaeology in fortiﬁcations, weapons, cave paintings, and skeletal remains …

Neolithic cave paintings show warriors forming a line,
ﬁring on command, and marching in column behind
a leader who was wearing a distinctive uniform that
distinguished him from the rest of his troops. … [In
the Egyptian site known as “cemetery 7,” which was
actively used from 2,000 to 4,500 BC] nearly half of
the 59 skeletons show signs of violent deaths inﬂicted by
small ﬂake points (microliths), probably arrowheads.
Some of the dead suﬀered from multiple wounds, and
points were discovered in the sphenoid bones in two
skulls, suggesting that the victims were shot under the
lower jaw, probably as they writhed in pain on their
backs. A young adult female had 2 stone artifacts in
her body.25
Late ice age tribes had depended on state-of-theart wooden ramparts to ward oﬀ murderous attacks.26
But once the glaciers had peeled back and left an
unbelievable garden of edible plants and equally
delectable animals on the Eden-like plains east of the
Mediterranean and the Aegean Sea, men and women
presumably had the spare time to think up a more
ingenious form of defense. The ﬁrst great leap forward
appeared in the form of Jericho, a city conceived and
built a full 0,000 years ago when most humans were
still living in huts and caves. Jericho’s advances in military technology were light-years ahead of anything
that had come before. The city’s mortarless boulder
bastions were 6.5 feet thick and four times the height
of a Neolithic man. They were surrounded by a trench
29 feet deep and 27 feet wide, guarded by watchtowers
an unbelievable three stories high. Evolution works
by weeding out weakness and favoring strength. A
city with a wall like this gained a titanic edge in the
arms race of the times.
This brings us back to the words of biologist Jonathan Losos: “If colonizing populations are displaced
into an environment that is often very diﬀerent from
that of their source, they are particularly likely to
diverge evolutionarily.” The environment of Jericho
was very diﬀerent indeed.27 Unlike previous fortiﬁcations, the city’s walls were apparently not built to cut
oﬀ and protect the members of one tribe. On the contrary, scholars who have studied the place claim that
Jericho was constructed to attract strange foreigners
and other passersby. The city was an oasis designed to
provide water and shelter to a steady ﬂow of traders.
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Those who regard agriculture and modernity as the
source of all human woes have frequently contended
that cities did not confer selective advantages;
instead they were selective liabilities.

Trade was also a major raison d’être for another city
hundreds of miles north on the Anatolian plains,
a town of roughly 60,000 inhabitants that has left
highly instructive remains. This was Catal Huyuk,28 a
mass of low-slung apartment buildings that came to
life roughly 8,000 years ago. This brings us to another
evolutionary argument: Those who regard agriculture and modernity as the source of all human woes
have frequently contended that cities did not confer
selective advantages; instead they were selective liabilities. Say the naysayers of the polis: dependence on
single-crop diets and the overcrowding of urban life
produced everything from plague and dental cavities
to a dramatically shortened life.29 (By the way, all that
is true.) Cities, they say, did not breed a new kind of
human being; instead it bred its citizens out. Towns
lost inhabitants so quickly to disease that they constantly needed to replenish their populations with
newcomers from the countryside.30 Hence, natural selection favored rural types reproductively, but
turned thumbs down on those lured by the high jinks
of the city.3
But late Stone Age city dwellers were not limited
to murderous diets of carbohydrates. Early cities like
Jericho and Catal Huyuk were apparently not based
on the new trick of planting yourself in one spot and
poking seeds into the ground, then waiting until they
sprouted and digging up the edible bulbs or lopping
oﬀ the starchy tops. Nor were the ﬁrst towns based
on domesticating the wild game that wandered on the
grasslands close at hand. Evidence suggests that the
new cities were founded on hunting and gathering,
but without the old-fashioned wandering. Urban centers like Catal Huyuk and Jericho initially took their
nourishment from a surrounding overﬂow of wild
grain and game spiced with the gastronomic joys provided by the era’s booming trade.
Dining in these Stone Age cities was very rich
indeed. Fourteen diﬀerent kinds of food nourished
the residents of Catal Huyuk 8,500 years ago. The
standard groceries ranged from meat and cereals to
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berries and nuts. This means the citizens were better
nourished than tribal hunter-gatherers. One of the
main urban staples was red deer, and herds of them
were so abundant that the reliability of their presence
is strongly indicated by both the kitchen middens
and the elaborate murals daubed on the walls of Catal
Huyuk’s standardized, one-plan-ﬁts-all, three-room
ﬂats. A huge percentage of those paintings celebrate
the joys hunting parties of men took in bringing
down does, fawns, and bucks with arrow and bow.
Archaeological remains also indicate the many nonculinary ways in which trade boosted the quality of
life in Catal Huyuk dramatically. To quote from an
early draft of Global Brain:
The ﬁr from which were carved the elegant adornments gracing sacred altars and the best homes came
from the Taurus mountains, as did epicurean delicacies
like almonds, pistachio, apples, acorns (good not only for
feed but as raw material for leather tanning chemicals
and for yogurt-making), and berries like juniper and
the wine makers’ favorite, hackberry. Other mountains
closer by provided greenstone, limestone, and volcanic
rock. Catal Huyuk’s alabaster and calcite came from
Kayseri, and its creamy white marble from lands far to
the west. Its cinnabar was imported from Sizma, and
its shells from Mediterranean beaches many miles and
mountain ranges to the south. Salt, one of the greatest
lacers of distant cultures into nets of trade, came from
Ihcapmar, whose industry was based on the mineral
gifts of a nearby brackish lake.
The numerous sources from which the citizens of
Catal Huyuk purchased their delicacies and building
materials give a rough idea of the number of other
towns built around trade. More important, it indicates how much better housed were the members of
Catal Huyuk than those who still lived in the old tribal
ways. Cities provided protection from cold, rain, and,
according to the anthropologists studying the sites,
even from natural disaster. Archaeological reasoning says that because of the variety of their resources
and of their specialists’ abilities, towns could recover
from ﬂood or earthquake far more rapidly than tribes
still following herds of reindeer or guarding a pass
through which other migratory animals ﬂowed.
Urban advantages were so numerous that archaeological remains demonstrate the following fact with
overwhelming clarity: Tribe after tribe deserted its
previous home to migrate en masse into the cities,32
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swelling their population and adding to their diversity.
The natural selection that winnows
social entities has favored city-dwellers
so powerfully that “indigenous” tribal
folk are now on the
endangered-culture list.

My admittedly group-oriented theories of evolution –
whose models were introduced in my previous book,
The Lucifer Principle: A Scientiﬁc Expedition into the
Forces of History [Atlantic Monthly Press, 995], and
are ampliﬁed signiﬁcantly in my new volume, Global
Brain – place a premium on the potential phylogenetic
eﬀects of intergroup tournaments: battles between
tribes, city-states, nations, and nearly every other form
of social gang. Urban populations have been winning
battles, establishing empires, and subjugating country
folk for 0,000 years now. The natural selection that
winnows social entities has favored city-dwellers so
powerfully that “indigenous” tribal folk are now on
the endangered-culture list. (I put “indigenous” in
quotes, by the way, because urban-dwellers are just as
indigenous; urban culture is just as indigenous. We
are all made by natural selection, so it is a spurious
diﬀerentiation.) Their hunter-gatherer mode of organization has been tested (that is, of the indigenous
cultures) and has proven wanting. The real irony is
that today’s hunter-gatherers are being “saved” by the
surplus time and energy city life grants to its intellectual elites. Only these highly educated beneﬁciaries
of the interurban weave have suﬃcient resources to
mount the crusades that currently are attempting to
keep alive societies that failed.
Meanwhile, 27 million people, many of whom have
chosen to escape one of their country’s 48 surviving
tribes,33 are gathered in one town alone – Mexico
City. These have managed to outbreed and far outlive their very distant hunting-gathering relatives still
barely clinging to the ancient ways of life along the
banks of the Amazon River and the Orinoco. True,
many live in shanties and send their children out to
gather food and other necessities from garbage piles
we see as a living hell. But in hunter-gatherer terms,
these trash heaps are a treasure trove. Yes, I am saying
that even a city’s scraps can provide a more nourishing and reliable source of food than natural, organic

fare tracked down in the wilderness. Primatologist
Shirley Strum’s baboons managed to demonstrate
this fact. The Pumphouse Gang of baboons Strum
studied in Kenya eventually broke up into several
factions. One stuck to the good old hunter-gatherer
ways – digging in almost impossibly hard soil to pull
wild bulbs from the ground and occasionally eating
meat when they could bring down a young gazelle or
other animal. Others moseyed over to a nearby army
barracks and rummaged for food in the place’s large
trash pile. Those that stuck to grubbing for all-natural groceries were able to produce new infants only
every 8 to 24 months and showed the scruﬀy signs
of marginal health. But the breakaway young Turks
who learned to ﬁnd their sustenance in the military
garbage dump grew large and muscular. They were
well-nourished and well-rested when it came time
for the troops to ﬁght. When battle came, it was
usually they who attacked. Meanwhile their females
could birth new babies at mere 2-month intervals,
a remarkable reproductive luxury. When Strum’s vets
subjected the garbage-pickers and the ground-scrabbling traditionalists to medical tests, the health of the
rubbish-relishers was so robust it made the physical
ﬁtness of those who had stuck to a natural diet seem
pathetic at the very best.34
Historical surveys of health among Native Americans in the days before Columbus arrived indicate
that the hunter-gatherer life hasn’t been any kinder to
humans than it has been to baboons. Biological historian Suzanne Austin Alchon reports that among New
World hunter-gatherers:
Life expectancies at birth were short … from 6 to
22 years for males and 4 to 8 years for females…. This
meant that few lived long enough to develop chronic,
degenerative diseases associated with aging…. At least
40 percent of all children died by age ﬁve. Complications due to childbirth were a leading cause of death
among women. Males, on the other hand, were more
likely to sustain traumatic injuries either as a result
of violence or accident…. “Cannibalism, infanticide,
sacriﬁce, geronticide, head-hunting, and other forms
of warfare,” were common in many hunter-gatherer
societies. … Among the diseases common to huntergatherer populations … [were] bacterial and parasitic
infections such as shigellosis, salmonellosis, tapeworms,
hookworms, whipworms, and pinworms … helminthic
infections such as tapeworms … bacterial diseases,
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staphylococcal and streptococcal … amebiasis, giardiasis, and toxoplasmosis, all protozoan infections … New
World leishmaniasis and American trypanosomiasis or
Chagas’ disease … New World spotted fever … bartonellosis or Carrion’s disease, transmitted by sandﬂies …
other spirochetal diseases, leptospirosis, and two types of
relapsing fever … anemia, meningitis, or hemorrhaging
… [and] endemic relapsing fever [whose] louse-borne
epidemic variety … could produce mortality rates of up
to 50 percent.
Can you imagine these
hunter-gatherer bands we have
all been talking about – most of them
the age of teenage gangs?

One result: among “small, mobile populations …
most individuals were under the age of 20.” Can you
imagine these hunter-gatherer bands we have all been
talking about – most of them the age of teenage gangs?
Another quote: “In spite of poor nutrition and rising
rates of infection, sedentary populations throughout
the Americas expanded over time … the availability
of corn pap allowed mothers to wean their children at
an earlier age, thus decreasing the time between birth
intervals. This allowed women to bear more children
over the course of their reproductive lives.”35 In other
words, the sedentary New World farmers and the
city-dwellers whom they fed passed the ultimate evolutionary test: They outbred their wandering tribal
neighbors and subjugated them militarily.
As the history of the Olmec, Toltec, Maya, Inca,
and Aztec attest, in the post-Jericho world even tillers of the soil would be drawn into the city’s sway,
altering their crops and ways of life to ﬁt a sprawling metro-based economy. Or, to put it diﬀerently,
the rise of the city radically altered the playing ﬁeld
even for those who resolutely planted themselves in
the distant countryside. And Darwin tells us it is this
sort of social makeover whose pressures do the most
to pick and choose new crops of genes.36
Human genetic updates snap into place far more
rapidly than we think. Here is another tidbit from the
pages of Global Brain:
Behold the reﬁnement of the LA gene, which confers the ability to digest milk on adults. Some people,
notably those of Northern Europe,37 have it. Others
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– like East Asians and Polynesians – don’t. It is particularly handy in wintry climes, where the sun frequently
refuses to reveal enough of its radiance to generate
Vitamin D in human skin. This is a deﬁciency that
cow’s milk neatly cancels out.38 However, humans …
probably didn’t domesticate animals from which they
could derive dairy drinks until after the ﬁrst cities were
founded. This means that the gene for adult milkshake
tolerance did not appear until well after the walls of
Jericho were erected and Bos taurus [the nine-foot-tall
wild bull from which most domesticated cattle descend]
was taught to toe the line. Other genes have arisen during this geological wink of time.39 One is the sickle cell
anemia gene, which a mere 2,000 years ago40 began
protecting black Africans against malaria.4 Still more
are found in the immune shields that defended the
European conquerors of the Americas from scourges
like measles and smallpox. This heritage of disease
resistance seems to have begun in the last 5,000 years
or less and developed to its fullest just within the last
millennium. One clue to the immunological recency:
Measles is thought to have jumped to humans from the
rinderpest of domesticated cattle.42 It was the densepacked urban environment that turned it to a killer.43
In the grisly manner evolution favors, the measles virus
massacred those in European cities who had no genetic
resistance and left only the fortunates whose genes were
able to adjust the immune system to mount an appropriate defense. These protective genes then grew robust
within the following generations, making a profound
mark on the face of history. The genetic acquisition of
immunity was the greatest weapon of the Conquistadors
and colonialists, who wiped out an estimated seventy
million Native Americans with the unseen weapons of
their germs.44

Rituals inculcate obedience to authority …
Religious rituals are calisthenics for the habits
indispensable to large-scale social enterprise.

Other selective pressures for biological change have
run rampant since the days when men ﬁrst invented
the temptations of the city. Most of these pressures
are of the sort most likely to shape brain physiology
and lead to the creation of “mental modules” oriented
toward large-scale social integration. The slice of
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mankind that pioneered the use of cities in the late
Stone Age steeped itself in an urban environment
for a good 5,000 years before the more famous cities like Ur, Babylon, and Thebes kicked oﬀ the later
phases of the metropolitan experience. During that
pre-Ur stage, the remains of Catal Huyuk make it
clear that social diﬀerentiation was strong. It appears
that wealth was shuttled massively toward those who
specialized in the perpetuation and regeneration of
large-scale social dynamics. Priests, for example, are
specialists in social cohesion. The work of anthropologist Mary Douglas hints that religious rituals may be
practice for the routines that pin together a society.45
Rituals inculcate obedience to authority, and act as
calisthenics for the sort of simultaneous, coordinated
activities – complete with selﬂess sacriﬁce – that make
massive social structures tick. Confucius would have
agreed. To him, the constant exercise of ritual was an
indispensable social need. Try thinking of it this way:
Civility is a set of habits, habits of cooperation and
habits of self-restraint. To attain these civilized disciplines, one needs a strong prefrontal cortex – home of
the executive functions that rein in our more chaotic
impulses. One also needs practice – practice repeated
nearly every day. Regular rehearsal keeps the habits
of self-control vigorously alive. Religious rituals are
calisthenics for the habits indispensable to large-scale
social enterprise.
Religion also keeps our ancestors chorusing inside
of us, inculcating wisdom garnered long before we
were born. It links us to the database of generations
that have come before. Supercomputers of the late
’90s pulled oﬀ superhuman feats with a mere dozen
processing units hooked up as a team. If a group of
50 humans makes up its mind by parallel processing,
that is 50 processors in the neural net at any given
time. But add the memory stores of 50 generations,
and you have plugged vestiges of output from 24,950
modules more into your processing line.
Ancestor worship and respect for ancient authority are among the few things that separate man from
beasts. They link us in a chain of wisdom that transcends the centuries. In Catal Huyuk, those who ran
the rituals and viviﬁed the myths behind them were
the city’s priests. So heavily did Catal Huyuk rely
on the social glue of priestly ritual that one room in
every three was a holy sanctuary. For their services,
priests were given larger living spaces, more gener-

ous allotments of food, and numerous other luxuries.
If disaster struck, priests were among the best placed
to survive. So were other experts in social connectivity – political leaders like kings, judges, and military
chiefs able to settle disagreements with a minimum of
friction, to boost consensus, to give men conﬁdence
in times that made them tremble, to advance a city’s
interests, and to help it dodge catastrophe. Merchants
tied a city’s market to the sources of the goods that
satisﬁed the populace’s hungers for basics and for luxuries. These wheeler-dealers pulled together webs of
commerce the furthest ends of which were hundreds,
and later thousands, of miles away. (Catal Huyuk’s
lapis lazuli came ,500 miles from southern Russia.)
The rich of Neolithic cities were the masters of
human synapsing. When times turned mean and the
deprived were faced with death, the rich were those
most likely to survive. Their progeny were blessed
with the ability to win the ﬁnest mates and to make
sure that, in their turn, their children thrived. A city
favored those who mastered it. It gave a reproductive
edge to those whose genes had helped them plait the
social weave. And it favored good followers as well,
those able to tame their “primitive” instincts and to
demonstrate civility. In times of famine or of drought,
when the poor curled up in the streets and died, those
who led or who obeyed were those most likely to
remain alive.
The form of disaster that winnows phenotypes
struck cities over and over again. It struck in the form
of war – a variety of misfortune that would
inspire human ingenuity …

The form of disaster that winnows phenotypes struck
cities over and over again. It struck in the form of war
– a variety of misfortune that would inspire human
ingenuity to create oﬀensive weapons and clever
stratagems able ﬁnally to undo the invincibility of a
rival city’s bastions. Jericho would tumble (literally
– the city’s walls collapsed a total of seven times) and
the ﬁrst metropolis of all would become a wasteland
for thousands of years, while rival cities thrived. The
same fate would befall the early cities of the Indus
Valley’s Harappan civilization. To the best and most
cleverly organized went the spoils – one of which
included the continued power to be fruitful and mul-
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tiply. Thus obedience, cleverness, and organizational
creativity thrived. It was literally bred into the postNeolithic form of Homo sapiens.
Then there were the post-agricultural plagues,
which continued to decimate populations from Biblical times through Athens’ glory days, the height of
the Renaissance and the Age of Reason, on up to the
inﬂuenza pandemic of 99. In these, the rich outlasted the poor. As Boccaccio demonstrated in The
Decameron, when others were falling in the streets,
the wealthy escaped the cities’ ills by high-tailing it
to their fancy country retreats. In some cases the rich
even beneﬁted from a scourge, as did the founder
of the Krupp fortune, a wealthy burgher during the
Black Death who bought up scads of homes and
farms left vacant by plague-eradicated families. In
normal times these buildings and their ﬁelds would
have cost a fortune. But in the wake of the bubonic
curse, they were literally available for pennies. Krupp’s
legacy (and progeny) prospers oﬀ his callous canniness to this very day. But above all, it was, as I said,
those who had mastered the arts of social integration
who were privileged to protect themselves through
superior nourishment, housing, and other services
from the probability of death. These included statesmen (masters of such cohesive skills as horse-trading,
persuasion, and coalition-building), warrior/heroesturned-leaders (masters of survival in intergroup
tournaments), and wealthy merchants (knitters of
intergroup links).
Plagues came over and over again.
So did war. Each ran humanity through
a selective sieve, culling out
the socially unskilled …

Plagues came over and over again. So did war. Each
ran humanity through a selective sieve, culling out the
socially unskilled from those who had mastered the
large-scale urban environment. There have been enormous disputes over the reasons for genetic change in
Europe during the post-Neolithic age. Between them,
investigators like Ammerman, Cavalli-Sforza, Renfrew, Barbujani, Jacquez, Ligi, Calafell, Bertranpetit,
Derish, Sokal, Moral, Marogna, Salis, Succa, Vona,
Piazza, Cappello, Olivetti, and Rendine have subjected nearly a thousand diﬀerent European alleles to
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scrutiny. But one thing all the disputants agree on is
that change has occurred genetically, and that it has
happened massively.46 Would some mental modules
be favored and others suppressed by 500 generations of this post-urban process? I suspect the answer
would be yes. The mental twists most likely to have
been blessed were those for living in the city.
That’s the whole thing. It is highly speculative; it’s a
jumping-oﬀ point for research.
RICHERSON: Howard, I agree with you that the evidence for the biological changes you mentioned
– adult lactose absorption and changes in antigen proﬁles of people for protection from disease – are well
described and true. But for behavioral diﬀerences, it
seems to me that the evidence is much thinner and
counter examples come to mind. I have used these
counter examples to dismiss a hypothesis like yours,
so I am interested to see what you think.
Take Western North America: the Native Americans who built the Aztec empire were linguistically
closely related to the language group called UtoAztecan, the Shoshone and other groups in the
intermountain West that had the simplest societies
in North America. So, we had the North American
Indians with the most complicated and the simplest
societies quite closely related to one another by language and presumably by biology.
BLOOM: And weren’t they also related linguistically to
the Athabascans?
RICHERSON: No, Southern Athabascans are diﬀerent. The Southern Athabascans are the Navajo and
the Apache. The Uto-Aztecans are the older group,
according to that three-part invasion scheme. They
are Amerinds.
But take another example from the classical period:
The Germans were rough tribesmen on the frontier
of the Roman Empire, yet in the later Roman Empire
they furnished many generals; they were the most
important armed forces in the later empire. They integrated quite well and became major participants in
the Roman system.
BLOOM: Back to the Aztecs – the Aztecs went from,
basically, tribes just like any others from their language group to the leaders of a massive empire in 200
years, which is a very short amount of time.
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RICHERSON:

Right.

BLOOM: So, I would imagine that your argument
would be that they would not necessarily have been
able to make any signiﬁcant genetic change in that
amount of time. But let’s take an example from the
current day. Haiti is one of the most decayed civilizations on this planet. It is really in pathetic shape and
it has been ever since the attempt to imitate a Napoleonic revolution and free the country. That was quite
a long time ago.
On the other hand, Haitians who come to America
do extraordinarily well. They work 8-hour days; they
work seven days a week; and ﬁgures from Lawrence
Harrison indicate that even though they are black,
they outdo whites in the level of their achievement
and the amount of progress they make economically.
Now, there are many reasons this could happen; no
one really knows why it does. However, it indicates
that somewhere within the vast mass of diﬀerentiation in Haiti, there are people who can succeed quite
mightily within an urban society.

So, your hypothesis is that these migrations are selective.
RICHERSON:

BLOOM: Exactly. I was going to say the same thing
about the Aztecs. Remember: The Aztecs came from
Northern Mexico, and Northern Mexico had been
dominated by the Teotihuacan city and various other
cities for quite a long time. So, this was one group
from many groups that were in the same language
family that was able to make it in the city environment and had demonstrated that fact before they ever
reached Tenochtitlan (that is, Mexico City) and took
it over and became an empire.
I agree with you that there are many examples of
this kind of thing. The whole Indo-European invasion
was an invasion pulled oﬀ by pastoralists, people who
were expert in three things: in raising cattle and stealing them from each other … the Indo-European word
for war means stealing cattle, so they were very good
at cattle raids. But they also lived on the outskirts
of some very sophisticated civilizations. They lived
between the Harappan civilization and the early Greek
civilizations and Anatolian civilizations, of which I
have just been describing the early phases. Now, my
guess would be based on the Indo-European historian (I think it was Mallory) who said that when the

Indo-Europeans spread out all the way from China to
Western Europe, they did so with a purpose in mind.
They had studied their enemies; they knew what cities and empires were like; and they very deliberately
set out to take over the cities and empires. Now, you
can’t set out to take over a city or an empire unless you
have absorbed a signiﬁcant amount of information on
how a city or an empire is organized and, in turn, you
have utilized many of those habits in organizing your
own society.
Much of the Indo-European and Aztec material
comes only from archeology; we don’t have any written records. But we do have written records of another
group of people of this nature – that is, nomadic pastoralists who happen to be very war-oriented and did
very well in urban situations – and these were the followers of Genghis Khan, the Mongols. If you read the
accounts of Genghis Khan’s tribe, you will discover
that Genghis and his hordes were not hordes in the
chaotic sense at all. They had absorbed the modes of
organization of the city. They had put their tents on
wagons and they traveled in groups so large that one
of the early visitors to one of these Mongol capitols on
the move said, “This is a city; it’s a virtual city! This is
one of the biggest cities I have ever seen in my life.”
Genghis was very methodical in his organization:
He organized groups of ten, and he put the groups of
ten into groups of a hundred; he put the groups of a
hundred into groups of a thousand; he put the groups
of a thousand into groups of tens of thousands. He
was a master organizer. You cannot be a master organizer if you don’t have a people who have the habits of
organization to use as your Lego pieces.
RICHERSON: It seems to me that the contrasting
hypothesis is that Genghis’ Mongols acquired these
habits by social learning. They also acquired them by
incorporating those people directly into the Mongol
system.
BLOOM: All that is true. Genghis sent his messengers
out all over the world to look for people in virtually
every civilization that was adjacent to his who could
give him insight. He was perpetually on the prowl
for wisdom, so cultural diﬀusion plays an extremely
important role in this. So does genetic alteration.
The tribes of the Mongols – or the Huns, or any of the
others – were constantly ﬁghting each other. They ﬁrst
honed themselves on battles with each other. Genghis
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did not bring together this huge empire among the
Mongols by peaceful means. He did it through warfare. That means that Genghis was ultimately going
to kill the people who were least organized and keep
alive those who were best organized and most able to
ﬁt into his form of social organization. This was a very
rapid form of selective culling – almost as rapid, if
not more rapid, than the kind of culling that went on
among breeders in England in the 800s and 900s.
It was their very careful techniques of breeding that
led Darwin to his hypothesis that natural selection is
equivalent to the deliberate selection of breeders.
The methodological problem is
separating the cultural evolutionary
eﬀects from the biological
evolutionary eﬀects.
RICHERSON: The methodological problem is separating
the cultural evolutionary eﬀects from the biological
evolutionary eﬀects. When those two things are going
on in parallel, we have a real problem separating the
two inﬂuences.
BLOOM: I suspect that one way to do it would be to start
doing things like studies on the size of the prefrontal
cortex in those groups that have managed to maintain
some degree of their indigenous culture, such as the
Yanomamö – if anybody politically correct ever lets
a scientist touch them again. The prefrontal cortex is
where the abilities to restrain oneself lie, but we don’t
know quite where or how. And it is not just the size of
the organ that makes the diﬀerence, although recent
studies on violence in the last month show that people prone to violence tend to have smaller prefrontal
cortical regions.
If you take children of violent families and put
them into “good” families, those children will tend
to come out far worse than the children born to the
“good” parents. In other words, parents who have
the habits that allow them to be middle class tend to
give birth to children who more easily learn those
habits. Children who are born of parents who can’t
handle social organization, who can’t get jobs, who
have problems with alcohol, who have problems with
drugs, and who abuse their children, those children
– even if they are snatched away at infancy – have a
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far greater tendency to be juvenile delinquents and
other socially dysfunctional individuals. A little bit of
that experimentation has been performed, so there is
a genetic element in there already.
GABORA: It could be, Howard, that the two are so intricately intertwined that the instant something happens
at one of the levels, it happens at the other level as
well, so that you will never extricate them fully.

We are stepping into areas where vast
meshes are what make things work.

BLOOM: No, I don’t think you can. But one of the
things that we are dealing with in cultural evolution
is we can’t simplify systems. Most of the attempts, for
example, to mathematicize social sciences have been
utter and complete failures. They have gotten so far
away from what human beings are that it is ridiculous and very much because of what you have talked
about: context. Context is everything in a large-scale
organization. You could never infer the nature of an
individual by looking simply at one isolated cell from
that individual. It is the organization of cells that
makes the individual. You have to be able to look at
a vast mesh of variables and, as scientists, we have to
become able to do this. We are stepping into areas
where vast meshes are what make things work.

… the eﬀect of culture or learning on any form of
phenotypic ﬂexibility is to weaken selection on
genetic characters that underlie that capacity.
RICHERSON: There is a complication involved here.
When culture and genes interact, the simplest kind
of consideration suggests that the eﬀect of culture or
learning on any form of phenotypic ﬂexibility is to
weaken selection on genetic characters that underlie
that capacity. It is easy to see that if learning or culture tends to generate adaptations, it will move people
with diﬀerent genotypes closer to the optimum phenotype. That has a tendency to weaken selection near
the optimum of trait. So, if you have a genetic char-
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acter – let’s say you are a little bit too violent – but
socialization or the fear of God can be put into you,
then your behavior will be more nearly optimal. That
will tend to weaken selection near the optimum.
On the other hand, you can show that, with any
form of phenotypic ﬂexibility, if suddenly transferred
to an extremely diﬀerent environment, then learning
or culture will have a tendency to generate selection.
The simplest case is just to assume that you have
moved into an environment in which you are genetically so ill-adapted that everyone would die. You
might have a small population with a certain amount
of genetic variation, but everyone would die in this
new environment.
However, if you can learn, if you can move your
phenotype some direction toward the optimum, then
some of the variants may actually survive and that
will generate strong selection on genes.
There have been some natural experiments
done along these lines. At the risk of sounding terribly racist, let me go into them. The Tasmanians were
never able to adapt to the encroachment of civilization and, as a consequence, the last Tasmanian died,
I think, about 50 or 60 years ago. Numerous other
tribes that Western civilization or modern civilization or whatever you want to call it – of course,
Chinese civilization has been just as modern; in fact,
even more highly organized than Western civilization
– tribe after tribe has been successfully incorporated
into both Chinese society and into Western society,
but Tasmanians couldn’t make it.
BLOOM:

RICHERSON: Tasmanians had a couple of problems.
One is that they were probably quite susceptible to
European diseases. And second, the European settlers
hunted them down and murdered them.

Culture literally sculpts the brain during the
ﬁrst several years of a child’s life.

works into account.
I’ll throw a further complication into the mix.
John Skoyles is a neuroscientist in Britain with whom
I work. He works on neural plasticity and has worked
primarily with some really astonishing research that
has been done in brain imaging over the last ten years.
John points out that a social change can literally rewire
the brain without rewiring the genes. He points to an
extreme example of a person who is born blind. In the
person who is born blind, the ears will tend to take
over the visual cortex. That person can ride a bicycle
down a street, occasionally making a high-pitched
noise and, through echo-location, determine exactly
where he is and ride the bike as skillfully as anybody
who has eyes because he is apparently seeing things
with his ears. This is a strange adaptation in which the
input from the ears is going to the visual cortex and
being processed there.
Skoyles shows how learning to write alphabetically,
from left to right, produces a diﬀerent form of neural
organization than learning to write pictographically,
from right to left. Janet Werker has shown that a
baby, during its ﬁrst three to six months, is able to
comprehend and respond to the diﬀerences between
virtually every syllable in every single language. That
includes the tonal syllables that are used in Chinese,
all of which have a great deal of meaning. But within
six months, you know what happens. A baby is born
with a certain number of neurons, 50 percent of which
will die. Those 50 percent that will survive are the 50
percent that turn out to be useful within the social
context in which the baby is raised, and, of course,
that social context is determined by the larger culture.
Culture literally sculpts the brain during the ﬁrst several years of a child’s life.
A consequence is, as Janet Werker’s research has
shown, within six months the ability to make those
sounds and distinguish those sounds, if they are not
commonly used by any of the adults around the child,
absolutely disappears.
VELAMOOR:

One more comment. Bill?

BLOOM: They did hunt them down, but that happened
with a good many others. You are absolutely right
about complexities: They should never be ruled out.
It is diﬃcult to isolate variables and we have to ﬁgure
out new ways of doing science that take these mesh-
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BLOOM:

… you can’t maintain things unless
you have some additional mechanism
beyond the adaptation that
prevents backsliding.
CALVIN: My problem, Howard, is where to start. Let me
take the thing that is most closely related to cultural
evolution: this notion that people have that biological
evolution ceased back at the agricultural revolution.
People say that for a couple of good reasons, and they
don’t rule out genetic drift and local adaptations, but
they do say that maybe it is not backstopped and can
wander right back. There are two reasons. Number
One: Natural selection has been reduced quite a lot by
agricultural stockpiles, and famines are not what they
used to be. Yes, people still die because they starve,
but the overall magnitude is not what it was back during the ice ages before agriculture.
The second reason is that the opportunities for
speciation have been reduced considerably by having
transportation, that is, sailing ships, camel caravans,
what have you. You can no longer maintain isolated
regional populations like you used to. And the isolated regional populations are where natural selection
operates most dramatically to create an adaptation.
The only trouble is that they tend to get invaded by
immigrants from elsewhere that proceed to make
them more average by inbreeding with them, so you
can’t maintain things unless you have some additional
mechanism beyond the adaptation that prevents backsliding. Now, one of the issues for cultural evolution
is: What are the things that prevent the backsliding?
It is not just a matter of creating the adaptations in
the ﬁrst place.
BLOOM: There are answers to those questions in my
book. Ernst Mayr’s form of geographic separation is
not the whole game, not by any stretch of the imagination.
CALVIN:

I agree; you can do it without isolation.

BLOOM: Like cichlid ﬁsh; there was no room for this
kind of geographic separation.

Oh, of course there was. Howard, the cichlid
ﬁsh are a prime example of isolation developing. In
droughts, the big lakes dry up and the small lakes….
CALVIN:

44

Remember: 200 species evolved, not one.

CALVIN: Of course, but do you realize how many times
those lakes have dried up? Once every hundred years
they have broken up into small lakes. We have wonderful opportunities for geographic isolation where
you can develop speciation – that is to say, a reproductive barrier against interbreeding, hybridization
being successful. There have been many opportunities
just in the Pleistocene and the Holocene to do that.
BLOOM: I believe that it’s the process that Erickson
called “pseudo speciation,” that is, the division of
groups into subcultures, which we are really good
at. We quibble like crazy. There is a paraphrase of
Durkheim in Global Brain that says essentially that
even if you took a community of saints, one group of
saints would start to see the lint on the other saints’
clothes and begin to exclude them from decent society. And the other group would make a cause out of
having lint on their clothes and would go oﬀ and be
as grubby as possible. These kinds of diﬀerentiations
occur.
Another thing is that in many tribal societies,
somewhere around 25 percent of adult males are killed
oﬀ during their adolescence. When you are building
a large-scale society out of small-scale societies, as
Genghis Khan did, those high rates of mortality are
going to work in your favor. You will end up with people like Josephus, who was a traitor willing to go over
to the Roman side. You will end up with those people
who are willing to side with you or see the advantages
of going with you. The diehards who want to do things
very individually and wouldn’t ﬁt in socially….
CALVIN: But the issue is not whether you can make
change, whether it is biologically or culturally or
whatnot. There are all sorts of things that generate
change. The issue is: Are there things that backstop
them so you don’t just slide back and go the other
direction for a while like skirt lengths always do?
Most people, when they think of evolution, don’t
think of wishy-washy, back-and-forth change; they
think of something that creates a new stable platform
on which additional variation can build.
VELAMOOR: With that, I want to thank you, Howard.
That was very interesting.
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The ﬁrst eﬀect of viewing culture
from an evolutionary perspective
would be that it provides an
overarching framework for
the social sciences.
GABORA: I will divide my presentation into two sections. First, I will present work I have done that
contributes to our understanding of in what sense
culture constitutes an evolutionary process. Second,
I will discuss implications for the future of humanity. The ﬁrst section will be more theoretical and the
second more practical.
The ﬁrst eﬀect of viewing culture from an evolutionary perspective would be that it provides an
overarching framework for the social sciences. We all
know that a hundred years ago, the concept of biology
as an evolutionary process revitalized many ﬁelds. I
think that viewing culture as a process of evolution
has the potential to revitalize the social sciences in
this same way. Of course, it is going to be more difﬁcult because it is much more complex, but it has
the potential to revolutionize and tie together a lot of
things going on in a lot of diﬀerent areas.

… how does a given custom or artifact sculpt
the direction the culture is evolving?

For example, how does a given custom or artifact
sculpt the direction the culture is evolving? Does it stabilize some adaptive or maladaptive behavior? Does it
introduce novelty? Does it aﬀect the rate of change? If
we take this cultural evolution perspective seriously,
it is going to aﬀect the questions that we ask and also
the way that we answer them. More concretely, it can
help us capitalize on knowledge that we have accrued

from the study of biological evolution and apply that
to the study of cultural evolution, rather than reinvent
the wheel. And even for those aspects where the two
processes diﬀer, we learn something by asking: How
is it that culture can get away without some seemingly
important component of biological evolution, such
as “random mutation” or “speciation” or whatever.
If there is no cultural equivalent, is there something
else that from an algorithmic point of view is playing
the same role? It provides a scaﬀold for us to even ask
these questions in the ﬁrst place.
By comparing these two diﬀerent forms of evolution, we can get a deeper understanding of this big
thing called evolution. How is it that something could
evolve? We have these two data points now, and we
can compare and contrast them. For example, cultural evolution is more contextual, more strategic.
This is in fact what I have ended up focusing on; the
evolution of an element of culture – custom, gesture,
story, artifact, etc. – is so prone to inﬂuence by the
situation in which it is embedded that you can’t avoid
the issue of contextuality. To a large extent, you can
get by in biology without really taking the question of
contextuality very seriously. This is because biological
evolution came along with a certain kind of replicator, one which replicates not merely through some
kind of haphazard, self-organized, autocatalytic process like the ﬁrst living things probably did, but one
which replicates using a DNA or RNA self-assembly
code. But I’m getting ahead of myself.
Let’s start oﬀ by looking concretely at how phenomena from biological evolution can apply to or
shed light on cultural evolution. About eight years
ago, I developed a computer model of cultural evolution called “Meme and Variations.” The name was
a pun on the classical musical form “Theme and
Variations,” and an appropriate one in the sense that
new ideas in culture and in my computer model of
it tend, in fact, to indeed be variations of old ones. It
was basically an artiﬁcial society composed of neural
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network-based agents and each iteration chose to do
one of two things: either invent a new meme, or imitate what one of their neighbors was doing. At each
iteration, they would have the opportunity to either
invent or imitate. If they imitated, they would look
around and ﬁnd the neighbor that was implementing the ﬁttest meme and they would start doing that
meme themselves. I looked at how this changed the
ﬁtness of the behavior of the neural network agents
over time.
I plotted what I called, for lack of a better word,
“mutation rate”: the number of iterations it took to
achieve optimal memes for that simulation.
The result was a U-shape curve. If you’re not
changing at all, then nothing happens. But once you
introduce a little bit of change, the ﬁtness increases
radically. Then as the mutation rate increases, it breaks
up the epistatic relationships. Some of the memes
were epistatically related: What the optimal value
was of one depended on what the optimal value of
the other was, and as you increased the mutation rate,
you would break up these nice co-adapted chunks.
I also plotted the maximum meme ﬁtness for the
society as a whole, and the maximum highest ﬁtness
of the ﬁttest individual. As you can imagine, the ﬁttest individual can get away with a higher mutation
rate. In a sense what the data are saying is: If you are
the ﬁttest guy out there, if you are the smartest guy
out there, don’t bother worrying what other people
around you are doing. Just do your own thing. And
if you are one of the less smart individuals, then in
order to do your best, you are going to have to look
around at what others are doing.
RICHERSON: Just a technical point. You said mutation,
but no recombination?

… if the environment is changing
very rapidly, then diversity can be a
very good thing. It can even be more
beneﬁcial than high mean ﬁtness
in the long term.

Yes. There were only eight optimal memes
and I can’t remember how many possible memes
there were – a couple hundred. I could also vary the
probability of inventing one’s own meme versus the
probability of imitating a neighbor. Each iteration,
GABORA:
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each agent could do one of these two things, invent
or imitate, and I could vary the ratio of inventing to
imitating.
If they are creating all the time, what happens is
that since the number of memes that they settled on
was about 2, we know that not all of them settled
upon the ﬁttest memes, since there were only eight
memes that were optimal. What happens with a very
high creation rate is that you have a lot of diversity.
We all know that if the environment is changing very
rapidly, then diversity can be a very good thing. It can
even be more beneﬁcial than high mean ﬁtness in the
long term.
As we decrease the creation-to-imitation ratio, the
number of memes that the society settles on decreases
and mean ﬁtness increases. In other words, more
agents are implementing one of the eight optimal
memes. But of course, if you lower it too much, then
there is no change and, once again, nothing happens.
Everyone is just checking out what everyone else is
doing, when in fact no one is doing something worth
paying attention to!
Now, in addition to a neural network, they each
had what I called “an embodiment.” It was the activations of the neural network that determined positions
of their limbs. I had an over-dominant locus that
corresponded to the head. (Over-dominant means
maximum ﬁtness is attained at a value midway
between the two extremes.) For the ﬁtness function
that I used in this particular run, it was best that the
head stay still. It didn’t have to travel very far to arrive
at its best outcome, so that is why it converged the
most quickly. What it was already doing was the best
thing for it to do.
Then I had an under-dominant locus that was in
fact the tail. (Under-dominant means maximum ﬁtness is attained at either one extreme value or the
other.) It was best for the tail to be either wagging in
one direction or wagging in the other direction, but
not to be still. This was all to set up a situation where I
could explore some of the phenomena in biology, like
under-dominance, over-dominance, and epistasis, in
this cultural realm. The under-dominant locus took a
little bit longer to converge on an optimal value.
Epistasis is the phenomenon where the ﬁtness of
one locus depends on what is going on at another
locus. For the epistatic loci, which were in this case
the arms, the ﬁtness function I used was that it is bet-
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ter for the arms to be moving in opposite directions.
Because they were epistatically linked, it took longer
for them to ﬁgure out what was their best value, but
over time they did it. This is another phenomenon
that you see in biology: Epistatically related loci take
longer to optimize.
… I had come to the conclusion that each time an idea
or concept or “meme” is evoked in an individual, the
speciﬁcs of the situation … aﬀect not only how it gets
transmitted, but what gets transmitted.

To get back to the notion of contextuality: How I
ended up in Belgium is there was a physicist there
who was generalizing certain mathematical formalisms originally devised to be able to describe the
observer eﬀect in quantum mechanics, who had some
thoughts about how these formalisms might apply to
cognition. They had some ideas about how contextuality could manifest in the macro-realm, speciﬁcally
with respect to cognition. This ﬁt well into what I was
doing at that time. I had been working on the theoretical models of cultural evolution, but I had come
to the conclusion that each time an idea or concept
or “meme” is evoked in an individual, the speciﬁcs of
the situation that evoked it aﬀect not only how it gets
transmitted, but what gets transmitted. For example,
if you didn’t have that particular look on your face,
I might explain this a little bit diﬀerently. So, I was
interested in contextuality and also in the creative
process and how it aﬀects the cultural dynamic.
There are actually two diﬀerent kinds of contextuality. The ﬁrst, referred to as extrinsic contextuality,
stems from a lack of knowledge about the state of the
entity we are studying itself. Because we cannot specify the state of that entity in precise enough detail, we
can’t predict exactly how it will respond to the context,
and thus what its state will be at some future point in
time. In the second, more complicated kind of contextuality, referred to as intrinsic contextuality, our
inability to predict the future state of the entity stems
from our lack of knowledge of the context itself, or
how that context interacts with the state of the entity.
The mathematical description of these two kinds of
contextuality is completely diﬀerent. So if the entity
of interest is a mind, and the context is the situation
to which it is exposed, in intrinsic contextuality, the

speciﬁcs of the interaction between mind and situation are aﬀecting how the mind collapses on a speciﬁc
experience, a speciﬁc interpretation of the stimulus,
say, or a speciﬁc attitude. Experience is a stream of
these collapse processes of the whole conceptual
network, this network of concepts and their relationships that we have in our minds. Each situation that
we encounter evokes a collapse or stream of collapses.
What we are interested in is the relationship between
continuity and variation in this stream.
The idea is that along with the kinds of transmission processes that Peter is exploring there is an
intrinsically contextual process that is giving rise to
novelty, not just choosing amongst diﬀerent pre-existing possibilities but genuinely creating new elements
of the cultural dynamic. So you have inter-individual
Darwinian variation and selection processes giving
rise to cultural diﬀerences, but you also have nonDarwinian intrinsically contextual thought processes,
some of which eventually aﬀect the actions we put out
in the world.
VELAMOOR: You are characterizing responses in any
given situation to an interaction that might involve a
meme of some kind.
GABORA: I am just saying that you can study selection and variation at the cultural level, but that is not
going to be enough to really understand the cultural
dynamic. But it does give us a place to start.
Another example of how concepts from biology
can shed light on culture explored is linkage disequilibrium. If two genes are on diﬀerent chromosomes,
or so far away on the same chromosome that there is
always lots of crossover between them, then they will
probably show a random segregation pattern. They
are said to be in a state of linkage equilibrium. But
if they are close together on the same chromosome,
then there is less probability of crossover separating
them, and they are more likely to show a nonrandom
segregation pattern, i.e., certain combinations will
be more likely than others, like, say, red hair going
together with freckles. So, they are said to be in a state
of linkage disequilibrium.
In culture you can think of a conceptual network
as playing the role of a set of chromosomes, and different versions of ideas or attitudes that are close in
the conceptual network tend to “go together.” So, in
the USA, for example, Democrats might tend to sup-
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port or believe in a whole clump of issues or causes,
such as abortion and increased funding for schools,
more likely than random statistics would dictate. The
idea of linkage equilibrium can provide an association among alleles of genes.
Over generations, disequilibrium tends to increase
because you have mutation recombination happening, and it is wearing down the arbitrary associations
between the pairs of linked alleles. Where this process does not take place reﬂects some kind of order or
regularity or pattern or structure in the outside world
that this organism or individual is adapting to. The
idea is that this happens also in the cultural realm.
For example, long ago pots were made of silver, and
so we had an association between the silver color and
pots, but that was arbitrary. When we started making pots out of other materials, we might have ﬁrst
painted them silver, because otherwise they wouldn’t
look like pots. But gradually, over time, this wears
down because it is not necessary that a pot be silver in
order for it to be functional. Now, if there was really
something intrinsic about the silver color for the ability to function usefully as a pot, then we would have
had a situation where the resulting disequilibrium
was telling us something about the ﬁtness landscape.
VELAMOOR: In organizations you run into this all
the time. In business, for example, where you settle
into a balance, usually it is an outside change agent
that creates the disequilibrium to stimulate things
again. Otherwise, it tends to become static over time.
Actually, mutation or recombination is discouraged
because everybody is settled into a nice happy mess.

One way in which viewing culture as
an evolutionary process is worthwhile
is it makes us realize that each action
can make a diﬀerence.
GABORA: That sounds like an instance of drift, where
everyone ends up settling on the same allele of a gene,
not because it is ﬁtter, but as a result of the random
statistical process of sampling from a population of
limited size. In cultural drift, we end up settling on
the same idea or way of doing something even when
another possible way might be just as good. Drift is
another thing I explored with the Meme and Varia-
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tions computer model. Agents would settle on one
action or another even when both worked equally
well. The higher the imitation rate, the stronger the
eﬀect, as would be expected.
Well, so much for theoretical work on cultural evolution. Are there ways in which viewing culture as an
evolutionary process can help us, not only right now
in our everyday lives, but in paving the way toward a
brighter future for humanity?
One way in which viewing culture as an evolutionary process is worthwhile is it makes us realize that
each action can make a diﬀerence. If this really is an
evolutionary dynamic, if it really is evolving and we
are a part of it, our actions are a part of it. Then everything we do can have some inﬂuence on this dynamic,
and it gives our lives meaning.

… the idea of cultural evolution can imbue life with
meaning and a sense of purpose that is not derived
from having oﬀspring.

I think it is fair to say that over most of human evolution, our biggest sense of accomplishment and
meaning in life had to do with ensuring the success of
the next generation, i.e., with the continuation of our
biological lineage. But if our actions, gestures, stories,
and so forth, are truly part of a second cultural evolutionary process that rides piggyback on the ﬁrst, then
each little act, even if it has nothing to do with putting
children into the world, can be important, can leave
an imprint on the world that aﬀects someone else and
the imprints they leave on the world … and so forth.
So, the idea of cultural evolution can imbue life with
meaning and a sense of purpose that is not derived
from having oﬀspring. In that sense it can perhaps
help decrease the overpopulation problem, and the
resource depletion that comes along with it.
But back to this question: Theoretically, why is it
that our every action can make a diﬀerence? Well, we
have to ask: What is evolution? One possible answer
is that it is a process, that it is something that has a
component of change and something that has the
component of continuity. So, you have an information process or pattern, and it is both changing and
simultaneously something about it is the same. This
change and sameness – or divergence and conver-
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gence – seems paradoxical. You can model it as a
hyperstructure, or hierarchically structured set of
phase relations, in which some frequencies are shifting in response to one another or their context or
environment, while others are staying the same.
How do you apply this in culture? When I tell Bill
an idea, and he tells it to Peter, and Peter tells it to
Sesh, something about this idea is staying the same
and something about it is changing each time. This is
the situation in culture. But you also need something
else: You need an intermediate degree of connectedness of the parts. This is the idea of the proverbial
“edge of chaos.” This intermediate degree of connectedness has to do with some of these phase relations
staying the same and some of them changing. If the
system was completely ordered … an example I like
to use when I am explaining this concept is just a
drumbeat: do … do … do … do. There is no possibility for change, so it is not going to be at this edge
of chaos at all. It is going to be at one extreme or the
other extreme.
If, for example, you had an orchestra and everybody was doing whatever they wanted to do without
any regard for what other instruments were doing
and without any regard for what came before or what
is going to happen after, that will lie at the completechaos end of the spectrum, and evolution cannot take
place there either. It can take place only when you have
a system that is set up in a narrow regime between
complete order and complete chaos. It is only there
that a pattern of information can evolve.
The situation in a normal orchestra is that each
individual is taking cues from the other individuals.
In a jazz improvisation, for example, what they are
doing now has some degree of correlation with what
came before it and what will come after.
Not only can each action make a diﬀerence, but also
each thought can make a diﬀerence, because the
thoughts that you have reconﬁgure this
conceptual network …

It is the fact that there is some degree of sameness, of
continuity, that ensures your present acts will live on
and touch the future. It is the element of diﬀerentness, of change, that ensures you can’t predict exactly
how they will live on! Not only can each action make

a diﬀerence, but also each thought can make a diﬀerence, because the thoughts that you have reconﬁgure
this conceptual network upon which the acts are
based. The decisions or interpretations that you make
in the future are going to be aﬀected by the stream of
thoughts that you have had. This encourages a cultivation of being aware of what thoughts you think, of
being aware of the importance of not only what you
are thinking about, but also the stimuli that prompt
certain kinds of thoughts. For example, you could say
that television prompts certain kinds of thoughts or
cultivates certain kinds of ways of looking at things.
Maybe I’ll just leave it at that.
VELAMOOR: Would you explain more of what you were
saying about contextuality?
GABORA: Sure. I am most interested in what I referred
to earlier as intrinsic contextuality, which is the kind
that you can’t get away from, because it is intrinsic to
the subject-object interaction or perturbation itself.
The best cognitive example that I have come up with
for this is if I ask you, “Are you angry?” I can’t ask
that question without having some tone of voice or
else it can’t take place, but the tone of voice itself may
determine whether or not you would say that you are
angry. So, that would be intrinsic contextuality.
The distinction between extrinsic and intrinsic
contextuality ﬁrst arose in quantum mechanics, the
branch of physics that applies to the microworld, but
recently it has been found to be applicable to phenomena of the macroscopic world as well. There is an
assumption that it is fair game to make the distinction
between quantum and classical line up exactly with
the distinction between the microworld and the macroworld. But in fact every physicist knows that there
are classical aspects to the microworld; for example,
charge is a classical thing: It either has charge or it
doesn’t, but it is in the microworld. Similarly, there
is no basis for making the assumption that things in
the macroworld are always classical. So, the boundary
between these two is much more complicated than is
commonly believed.
What we have been showing is that there are situations in the macroworld where you can violate Bell
inequalities and where there is reason to view concepts
and the way that they are structured and organized in
the mind as an entangled system. In fact, it is demonstrating nonlocality. The example that I like to use
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for nonlocality is very general – the more general the
concept, the more nonlocal it would be. For example,
the concept of death is a very general, abstract concept and it could be latent in every concept in your
mind, ranging from fried zucchini to the deep blue
ocean to a deeply moving book. All of these might
be activated. We don’t know the nature of the mind
enough to know exactly how this works. But in neural
networks, for example, if you activate a very general
concept, all of those instances will get simultaneously
activated.
It has been somewhat useful to apply the concept
of evolution to culture, and there are ways in which it
is useful and there are ways in which it could lead us
astray. In the same way, there are reasons to apply the
concepts of nonlocality and collapse and entanglement to what is going on in the mind.
BLOOM: Can you explain to us what the “beer can the-

be that you have somebody who would no longer
organize the six beer cans in that way at all, but organize them in a way that would make the rest of us
say, “What is that!” Can you explain more how or why
that happens?
GABORA: Imagine the instant between collapses,
between realizations of an instant of experience.
What is happening then? It could be that the tops of
these beer cans are all momentarily opening up, and
the molecules of beer are very likely to go back, in
the next instant of collapse, into the same can they
came from. But once in a while, the little beer molecules will end up in an adjacent can. For a creative act
to take place, you have to apply some features from
some concept that you have encountered before and
creatively readapt them to some other concept.
VELAMOOR:

Jumping about and recombining.

ory of creativity” is?

GABORA: While reading the Ottawa Citizen I saw a
vandal described: “He’s got a full six-pack, but the
plastic thingy that holds them together is missing.” It
was a spin-oﬀ of the saying “He’s one can short of a full
six-pack.” Not only did it exemplify one of the main
issues of the chapter I was writing – the interplay of
change and continuity as a creative insight is adapted
from one context to another – but it was also a pithy
summary of another, related issue I was working on:
in order to adapt the idea to a new context, in order
to evolve it in new directions, it must originally have
been stored in memory in a way that implicitly identiﬁes its relationships to other ideas. In other words,
when it comes to creativity, how your “beer cans” are
connected together is as important as how many of
them there are.
BLOOM: Let’s take it further and take a look at a sixpack. I haven’t seen one in a while, but they used to
come in a plastic thing with the heads sticking out of
it and you grabbed the piece of plastic and the whole
thing came out of the unit, right?
GABORA:

Right.

BLOOM: Well, that meant that there was a very speciﬁc
order that every single six-pack of beer cans followed.
Now, my feeling of what creativity is, within the context of the image that you have just given us, would
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What you have … in creativity is
somebody who goes wandering oﬀ
into a realm that is outside the realm
of what is accepted socially …
BLOOM: This brings me right back to where I stopped
a minute ago. See what you think of this: NASA has
accepted recently one of the models that were put into
competition as the next generation of space plane. The
person who came up with the idea originally came up
with it about 20 years ago and started playing with it
in his oﬃce. The more he played with it, the further he
got from conventional reality – that is, the further he
got from the normal six-pack contained in its plastic
thing. And the more he got away from it, seemingly
the more insecure he got. By the time he had wandered oﬀ on his own a certain distance or had applied
a bunch of concepts that are normally not joined to
each other, a certain nervousness set in. At that point,
he literally had to go to the person in the oﬃce next
door and say, “Jack, could you come into my oﬃce for
a few minutes? I want to explain this concept to you,
and I want you to tell me if I’m nuts.” He explained the
concept and the other guy said, “No, you’re not nuts;
this is really interesting stuﬀ.” The whole concept was
one that they had for 20 years; they resurrected it, and
now it is the next model for the space plane.
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What you have going on here in creativity is somebody who goes wandering oﬀ into a realm that is
outside the realm of what is accepted socially – going
oﬀ into the darkness beyond the campﬁre, basically
– and at a certain point getting nervous and having to
return in order to get reassurance from the people at
the campﬁre. In the process of getting reassurance, of
course, he has to narrate his idea, which then spreads
his idea to the people around the campﬁre.
Deborah Gordon, in her research on ants, has
talked about the necessity of maintaining a social system or a balance between how frequently you make
contact with other ants and how frequently you go oﬀ
wandering on your own. In terms of this structure for
looking at creativity, how does this ﬁt into the theoretical structure that you are working with?
GABORA: There has been a lot of research on what are
the attributes of a creative individual. The ﬁrst guess
was that you would have a really wide activation function, so any instant of experience would activate a
great many other experiences that you have had. You
have a very ﬂat, wide, Gaussian distribution of concepts that are activated by any one particular concept,
right?
But it turns out that this kind of organization is
very useful with the very ﬁrst inspirational phase of
the creative process. However, the most creative people are not people that have just this wide activation
function, but they have the ability to vary the size of
their activation function – to make it go from very
wide to very narrow, because you need this really narrow activation function to really hone in on an idea.
BLOOM:

This is brilliant.

If you tend to think in abstract terms, social
interaction can be the stimulus that forces you to
focus and start thinking and expressing yourself in
a more precise, logical way. You subconsciously narrow your activation function enough so that you can
make sense to the person you are conversing with.
GABORA:

What is the evolutionary origin of
a sense of meaning?

BLOOM: Which means that to an extent you are wandering oﬀ into the wilderness and ﬁnding the wonders
in the wilderness that don’t make sense because they
are not like what you have traditionally been exposed
to, but then you are tailoring what you have come up
with to ﬁt the needs of the more conformist social
group, to get your idea across.
You have something else in your abstract that is
extremely interesting. You just repeated it in slightly
diﬀerent terms a few minutes ago. Your quote is: “In an
era of overpopulation, it is appropriate that childbirth
no longer be the only way of imbuing one’s life with
meaning. Thus it is our good fortune that this population explosion has been accompanied by the dawning
of realization that we are also participants in another
very intricate evolutionary process, that of culture.”
Now, here is the question: What is the evolutionary
origin of a sense of meaning? What characteristics
does something have to achieve to carry the supernormal stimuli that will release whatever it is inside
of us that we call a sense of meaning?
CALVIN:

Coherence.

BLOOM: Coherence? I don’t think so. I think meaning, as Liane has just described it, has not so much
to do with coherence, which is another meaning of
meaning. Liane has just told us that the context of a
word counts, and that just as with an electron moving
around a nucleus, the electron is in many superimposed states simultaneously. When the context and
the meaning hit each other, there is a collapse of functions to just one of those superimposed functions.
Well, one of the meanings of meaning is coherence,
absolutely, but the meaning that Liane is talking about
that catches my eye has more to do with a goal, a longterm goal. Now, what kind of goals? And why do we
need goals? Do other animals need a sense of a goal?
How would this need have arisen? And what purpose
does it ﬁll?
Let me give you two examples of people who had
a very profound sense of meaning but who had no
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progeny whatsoever, and see where they sit in this.
One was Achilles. Do you know Mary Douglas’ concept of grid and group? The concept basically comes
down to this: You need to achieve two diﬀerent levels of integration simultaneously. One is something
that Peter and I were discussing, because Peter put
this brilliantly in an article that he sent to me. Peter
associates what Mary Douglas would call group with
tribal instincts – instincts left over from our tribal
days. Group is the sense of meaning that you get from
intimate relationships, the kind of thing that Carol
Gilligan would say women are very good at but men
are poor at. Grid is the sense of meaning that comes
from a more abstract sense of a much larger social
context. It is the kind of abstract sense of meaning
that Gilligan criticizes as basically male.
Now, here is how it comes down with Achilles:
Achilles has two basic relationships in The Iliad. One
is a “group” relationship that is a close, intimate relationship, and that is with his boyfriend, Patroclus.
He gets upset because King Agamemnon steals one
of the women that he has made oﬀ with from Troy,
so he sulks in his tent and refuses to come out and
ﬁght. He spends all of his time basically involved
in his intimate relationship with Patroclus. Then at
a certain point Patroclus is killed and a whole new
motivational set kicks in, and this one has to do with
grid. All he wants in the world is to perpetuate his
name so that it will last in the memories of men for
the rest of humanity’s existence on this planet. Now,
neither of Achilles’ relationships had anything to do
with genetic reproduction – especially the notion of
fame and what it was. He was quite obsessed with it.
Yet it did have to do with memetic reproduction.
Another example is just a little segment that William James wrote about St. Paul. He said, in essence,
that St. Paul was a failure genetically (he had no children), but he was an absolute and consummate victor
memetically because his ideas are still carrying on
after 2,000 years.
Somehow all of this ﬁts into meaning. When Achilles was with Patroclus, that intimate relationship gave
him a sense of meaning. When Patroclus was dead
and Achilles went out and fought like a madman with
this concept of being able to inﬂuence hundreds of
generations down the line, he had another sense of
meaning. Now, where do these senses of meaning
come from?
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… people are willing to grant us
prestige for having good ideas that
we transmit to them … such prestige
might have in the past had payoﬀs
in terms of genetic ﬁtness.
RICHERSON: One hypothesis is that the latter sense of
meaning, the quest for fame, comes from the fact that
people are willing to grant us prestige for having good
ideas that we transmit to them, and that such prestige
might have in the past had payoﬀs in terms of genetic
ﬁtness. It might have incorporated the desire for that
kind of meaning into our psychological apparatus.
BLOOM: Then let me suggest something. We started
out with a sense of meaning that was initially
rewarded genetically and also in terms of resources
– the person who is on top gets the goods, not just
the girls and not just the children – but then once we
got to Achilles, 3,000 years ago, the sense of meaning
had evolved with microevolutionary steps of its own.
What Achilles did was envision what impact he was
going to have on the next ten, 2, 5, 00 generations.
This was something diﬀerent.
I would propose basically that women keep
together the tribal element. Carol Gilligan is right;
she has had wonderful ideas, but has no concept of
how to do scientiﬁc research, unfortunately. But her
ideas are at least worth thinking about. And if Carol
Gilligan is right, then women are the caretakers of the
intimate relationships. Men will go out into the much
chancier world of broad and abstract relationships
that can pull large-scale groups together, that can pull
together tribes that would normally be at each other’s
throats. If you pull enough tribes of that sort together,
you get a state; if you pull even more tribes of that sort
together, you get an empire.
Men, having this ability to foresee the impact that
they will have on people thousands of miles away
whom they will never meet or thousands of years
ahead in time that they will never meet, are large-scale
social integrators. And those societies that integrate
themselves on a large-scale basis will win out in the
competition between societies and, as a consequence,
will tend to swamp other societies out.
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You might think of Homer as the ﬁrst step toward the
television violence drama. He is generating
supernormal stimuli.
RICHERSON: That’s possible. You might also imagine
that the concept of eternal fame is like a supernormal stimulus. Hardly any of us can really expect to be
so gratiﬁed, but the actual gratiﬁcations that built the
psychological capacities that result in the salience of
those supernormal stimuli might have been much less
grandiose episodes of cultural transmission. Creating
a small band of disciples, for example, or teaching a
few boys how to hunt: That may have been the kind of
event that built the capacity. Just as the things we see
on television are a kind of supernormal stimulus, so
too might be the prospect of eternal fame.
One of my students is interested in how bards
arose – in heroic societies, how there came to be people like Homer who would sing the praises of these
great heroes. You might think of Homer as the ﬁrst
step toward the television violence drama. He is generating supernormal stimuli.
BLOOM: Oh, very much so. All of the major forms of
literature were about success and violence. It was a
great way to be successful.
RICHERSON: We are already in cultures that are quite a
bit more complex. Of course, Homer was pre-literacy,
but not too long afterwards we get literacy, so already
we are on the train toward these systems of mass
communication that peddle supernormal stimuli in
the modern world.
BLOOM: Which brings us back to the question for
tomorrow morning of why do we have such heavily
implanted mechanisms that go oﬀ with all kinds of
joy when exposed to sex and violence?

… I suggest that we look at ideas
as bundles of phase relations.

GABORA: I hope it isn’t exactly joy we feel when
exposed to violence! But I think there is an answer

to why these things are exciting, and that is that they
are what could be called “collapse moments,” decision
points, where what you do has the potential to exert
an eﬀect on either biological or cultural evolution way
down the line. If you have sex with someone, or kill
someone, there could be many implications or consequences of that act. The Hitler of the next generation
may or may not live because of it. But this is not so
of most moments of our lives, even of most decision points, such as deciding between hard-boiled or
scrambled.
When I was talking about meaning, I just meant
what intrinsically feels meaningful, what gives you a
feeling of meaning to your life. I think that we have
evolved, both in the cultural realm and in the biological realm, such that there is a correlation between
what feels intuitively meaningful, without any rhyme
or reason behind it, and what actually does promote
the information patterns that you are putting into the
world to have some kind of correlation with information patterns that would be put into the world in the
future.
I want to say one more thing. It is a projection for
the future of how we will address these kinds of questions. Instead of asking, “This idea, where did it spread
and how did it spread?” I suggest that we look at ideas
as bundles of phase relations. We would be looking at:
“Is there a nonzero correlation? Is there some mutual
information between this slice in time here and that
slice in time there?” For example, I may have said
these ideas today and this idea of linkage equilibrium
applying to the culture – maybe there is some aspect
of this complex bundle of ideas that I transmitted
that may have some relationship to some conference
that takes place a hundred years from now. And if I
hadn’t said what I said right now, in this conference
that takes place a hundred years from now, someone
would have said something diﬀerent. So, there would
be mutual information or nonzero correlation lines
between this information pattern and that information pattern.
VELAMOOR: Thank you, Liane. Let’s adjourn for lunch
and then come back for the next presentation.

[Refer to the Appendix, Page 07, for the paper “Distilling the Essence of an Evolutionary Process and
Implications for a Formal Description of Culture” by
Liane Gabora and Diederik Aerts.]
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The Evolution of Cultural Maladaptations
Presentation by Peter J. Richerson

VELAMOOR: Our last presentation is from Professor
Richerson. I will hand it over to you, Peter.

Dual inheritance theory is the idea
that cultural transmission is
something like genetic transmission
but with lots of diﬀerences in the
details of transmission process …
RICHERSON: Thank you. I want to tell you a little bit
about this dual inheritance theory, which is our term
for this approach of using mathematical theory drawn
from population genetics to understand cultural evolution. Then I want to talk about using maladaptations
as an empirical test of how the cultural evolutionary
processes might work. I want to illustrate that with
the modern demographic transition as a test case.
I am going to skip the counter test case, unless I go
much faster than I expect to, and draw a short conclusion.
Dual inheritance theory is the idea that cultural
transmission is something like genetic transmission
but with lots of diﬀerences in the details of transmission process, and diﬀerences in what we call “the
forces of evolution.” What we have done is catalog all
of the transmission processes that we could think of
and all of the forces of evolution that we could think
of, then we tried to build mathematical models that
illustrate the underlying dynamics. We used simple
general models of these processes. For example, the
processes of cultural transmission include horizontal and oblique transmission in addition to vertical
transmission.
This is terminology introduced by Cavalli-Sforza
and Feldman from epidemiology. Vertically transmitted culture is from parents to oﬀspring; oblique is
from other adults to children; and horizontal transmission is among peers. Of course, a genetic system
has only vertical transmission, so these are diﬀerences that we need to explore and the models have

to be quite substantially modiﬁed to take account of
horizontal and oblique transmission, as well as many
other things. Culture is the inheritance of acquired
variation among other diﬀerences. Some of the forces
that act on cultural evolution are quite analogous to
forces that act in the genetic case, but others are quite
diﬀerent.

Among the similarities, culture will be subject to
imperfect copying and hence to the analogue
of mutation.

Among the similarities, culture will be subject to
imperfect copying and hence to the analogue of mutation. It will exhibit stochastic drift: the chance events
that increase or decrease the frequency of various cultural alternatives. This may be especially important,
for example, in hunting and gathering societies. If
there are complex, specialized skills that are known
only by a few individuals, those skills may tend to drift
out of local populations. There may be a tendency to
lose complex cultural traits in small enough populations. That is very similar to the genetic case.
On the other hand, there is a suite of eﬀects in
cultural evolution that we call the decision-making
or psychological forces. These are the processes by
which the human mind imposes itself on the culture
that individuals possess. We have divided these psychological forces into several categories. One we call
“guided variation,” as opposed to “random variation.”
Unlike genes, people get new variants not just by random chance, imperfect copying, or related things.
They also deliberately invent things. Walter was telling us that his whole life’s work has been based upon
inventions. People engage in all sorts of independent learning and, on the “inheritance of acquired
variation” principle, anything that any of us learn we
can potentially model for others. Inventions can be
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transmitted in the cultural inheritance system. If the
environment changes and a diﬀerent suite of foods
becomes optimal, then individuals will gradually
acquire the new items in their diet.
A second major class of decision-making forces
we called bias forces. These are selective imitation
or transmission in which we use our minds to sort
through various alternatives that are available. We
have subdivided these into three categories:
Direct bias is just trying something out. Imagine
trying out a new food item that someone else is eating
and seeing if it tastes good, trying out a new piece of
technology, trying out a new bit of social organization
and retaining it if it works and rejecting it if it doesn’t.
Direct bias is like selection. It depends upon there
being variation in the population to be biased for or
against. Guided variation, on the other hand, works
fastest when there is no variation at all, so in terms of
its technical or mathematical details, it is very diﬀerent. Direct bias is evaluating the thing directly on the
basis of its properties, whether it or its behavior might
be useful to you or not.
Indirect bias is using something like ideological
similarity or prestige as a criterion for adopting traits
or not. For example, people often prefer to imitate
people who speak the same language, so they might
discriminate against foreigners. We have made several
models of that sort of thing. People may use prestige
as an index. Primitively, people may have used prestige as an index for reproductive success and imitated
people with high prestige or wealth because they
assumed – well, evolution assumed for them by making prestige attractive to us – that people who are high
on the prestige hierarchy are, by and large, likely to
be in possession of traits that make them successful.If
you imitate those with prestige or any other index of
overall success, you are likely to acquire good ideas.
Indirect bias need not evaluate the ideas acquired
indirectly in any detail at all – a costly process. Yet if
the index of prestige used is a good one, many good
ideas can be acquired at low cost.
We have explored another kind of bias, frequency
dependent bias, which comes in two forms, one of
which is conformity. This is a rule of thumb along the
lines of “when in Rome, do as the Romans do.” The
commonest behavior in a population is very likely to
be the adaptive one. There are lots of processes that are
tending to make cultural variation adaptive, so going
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along with the majority – absent any better information, at least – is probably a good rule of thumb.

Culture is a system for maintaining
heritable variation.

Finally, natural selection can act directly on cultural
variation itself. Culture is a system for maintaining
heritable variation. There are resemblances between
individuals and the people that they acquired their
culture from, so natural selection can act directly on
cultural variation. A simple example would be: If certain people have the habit of drinking and driving,
they are more likely than people who don’t have that
habit to wind up wrapped around a telephone pole,
often at a relatively young age. So, teenagers who
acquire this habit have a greater chance of dying than
teenagers who resist. All else being equal, natural
selection itself would cull this out of the population,
if indeed it is a culturally transmitted trait.
We have also been interested in the coevolution
of culture and genes. I won’t say anything about that
today except just to introduce the idea. We can see
one limb of the coevolution in the psychological
forces that shape cultural evolution. To the extent that
the mind is an evolved organ dependent upon genes,
genetically determined predispositions enter into the
criteria we use in exercising the guided variation and
bias forces. Thus, genes are going to be imposed upon
our culture. Lumsden and Wilson’s famous leash
metaphor represents that limb of the coevolutionary
process.
Boyd and I argue that the opposite also happens:
The human mind has been shaped by the evolution
of its culture capacity. Culture is an important part of
the environment that we live in, so it exerts evolutionary forces on our genes. Our genome, or the genome
that builds our mind, is socially constructed, you
might say. Mate choice is one mechanism by which
cultural dispositions can, in the long run, shape
genetic predispositions. For example, in societies in
the past when males were too belligerent and caused a
lot of trouble around camp, they were liable to be not
attractive mates. Females choosing mates that better
conformed to prevailing cultural norms may have
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selected for docility in humans.
This description of the forces that drive cultural
evolution is a high-level taxonomy. We expect an
enormous number of speciﬁc processes to lie underneath all of these categories. The Darwinian project
is a very concrete project in biology, and we think it
ought to be in cultural evolution as well. There is a
famous problem with Spencer’s slogan: “the survival
of the ﬁttest.” It is circular: “How do we know who
is ﬁt? Well, they are the ones that survived.” This has
been raised against Darwin by Karl Popper, among
other people, who thought that this really was a true
characterization of Darwin’s theory. The reason it isn’t
a circular theory is that biologists are interested, in
the case of natural selection, in exactly what concrete
ecological circumstances did indeed select, say, for
larger birds versus the smaller birds in some speciﬁc
population. Why was it that birds increased in size
and how is size transmitted? They are interested in
getting very concrete about what actually causes natural selection.
“Natural selection” is just a cover word. It is a very
general class of processes that we use to apply to a
plethora of actual ecological events and biological
transmission events that cause change.

“Natural selection” is just a cover word. It is a very
general class of processes that we use to apply to a
plethora of actual ecological events and biological
transmission events that cause change. We think the
theoretical project is to understand these things in the
abstract, and the empirical project is to produce generalizations about what processes are most important
under what circumstances.
Many biologists and evolutionary social scientists
focus on Darwinian theory as a theory of adaptation.
It is indeed a successful theory of adaptation. But it
is also a theory of maladaptation and in some ways
it is better tested by its prediction of speciﬁc sorts of
maladaptations than by its predicting adaptations.
Consider the situation in Darwin’s day. Creationism
predicted adaptation perfectly well. The argument
from design indeed assumed that God was necessary to create organs of extreme perfection. Darwin’s
theory was more successful than creationism because
it got the maladaptations right. Natural selection left

room for the messiness of the evolutionary process
– why there are vestigial organs, for example. It is
harder for theories to get the maladaptations right in
the balance of maladaptations and adaptations. In the
human case, we are often interested in whether genes,
culture, or individual learning is responsible for a
pattern of behavior we observe. But all three of these
processes predict adaptations to be the usual result of
their operation. Maladaptations give us, sometimes,
much more insight into the evolutionary process
responsible for a pattern of behavior than do adaptations.
Theory suggests that a cultural inheritance system
should be prone to speciﬁc sorts of maladaptations.
The basic insight comes from models of nonparental
transmission of cultural variation. If you have a system
in which there are parents teaching their own children
and teachers teaching other people’s children, then
cultural variants might arise that would favor the sacriﬁcing of some of your ability to become a parent in
order to become a teacher. Our basic parent-teacher
model depicts a selective sorting of individuals into
the teacher and parent roles. Even if parents have a
greater weight than teachers in the socialization process – say that children’s basic values come 75 percent
from their parents and only 25 percent from their
teachers – the teachers may be much more highly
selected than parents. Most everybody becomes a
parent; it is not too hard to become a parent. But to
become a teacher, you have a long period of education
and getting the job is highly competitive, so teachers
are more highly selected than parents. Then, even
though teachers have less weight in socialization, if
they are highly selected they can tip the evolutionary
balance in favor of traits that cause people to sacriﬁce
their parental ﬁtness in order to have a better chance
of competing for the teacher role. Everybody nowadays comes to delayed reproduction in order to get
an education. Models of selection on nonparentally
transmitted variation predict that sort of behavior.
Maladaptive traits can also exploit our biases. The
simplest of these is the spread of soda pop, candy, and
other foods that tap directly into our sweet tooth.
Sugars were scarce nutrients in the environments
in which we evolved, and so we evolved to be avid
for things that were sweet, indicating that they have
a good calorie content of carbohydrates. This bias
is exploited in our ability to grow sugar cane, make
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candy, and produce and consume massive quantities
of sweet products. But we end up consuming far more
sugar than is good for us. Parents, dentists, and others
try to dampen our desire for sweet foods, but their
advice has to work against the innate good taste of
sugar. The advertising executives at Coca-Cola and
Hershey’s run with the innate bias with great success.
That gives adaptive advantages to
nonparental transmission, so it sets up
a potential for maladaptations to seep
in around the edges …

Now, why should we ever be susceptible to these
kinds of processes? Shouldn’t natural selection operating on genes favor predispositions that cannot be
exploited by cultural processes leading to maladaptations? Why not restrict cultural transmission entirely
to parents, for example? The trouble with this solution
is that nonparental transmission has several adaptive
advantages. The more people you observe before you
make up your mind what to do, the more likely you
are to run across somebody with a really good idea. If
you stick just with Mom and Dad, you may miss big
opportunities. Maybe other women in your society
are much better at some skill than your mom is, so
you would be better oﬀ to sort amongst those people
and ﬁgure out who is doing it the best way. If you
have biases that are adaptive, generally speaking, you
can use them to pick a much better trait than if you
were stuck with just Mom or Dad. That gives adaptive
advantages to nonparental transmission, so it sets up
a potential for maladaptations to seep in around the
edges because of traits that are transmitted from nonparents to kids. Another solution is to make biases
stronger and better attuned to genetic ﬁtness. But
brain tissue is expensive and accurate decision-making is time-consuming. Thus, simple rules of thumb
– more sugar is better – are favored for their economy
and general applicability, even though cultural maladaptations can sometimes ﬁnesse them.
A cartoon I am very fond of reads: “Natural selection, I’m afraid, no longer has a signiﬁcant part to
play.” Natural selection does still have a signiﬁcant
part to play directly on culture. Normally I talk to
social scientists who have to be convinced that natural selection has any role to play in cultural evolution.

62

Today some people seem to think that natural selection is the only thing that has a role to play in cultural
evolution, and I want to make sure to debunk that.
The modern demographic transition is a test case
for how maladaptations can evolve. The puzzle, from
the point of view of an evolutionary biologist or a
human sociobiologist, is: In most societies wealth
and prestige are correlated with reproductive success.
Bill Irons and Monique Borgerhoﬀ Mulder have studied these relationships in traditional societies. Bill
Irons wrote a pioneering paper looking at the Yomut
Turkomen of Iran. These were herding people and
were avid for wealth. They built up their herds and
used cash to buy jewelry, which ended up serving as
a store of value. Irons divided these people into two
halves: into the wealthier and the poorer half of the
society. The wealthier half of the society had more kids
than the poorer half. Men were more often polygynous and woman had better nutrition. The birthrates
in the richer half of the population were signiﬁcantly
higher and child survival was better.
Thus, wealth and prestige were correlated among
the Yomut. In this society, people did as we predict
from the elementary consideration of natural selection: They used resources eﬃciently to have more kids.
In the modern world the correlation is reversed. The
wealthy and prestigious tend to have fewer children
than the poor, and even the poor are becoming quite
ineﬃcient converters of resources into children.
The fact that the world population is coming under
some kind of control is adaptive in a certain way, but
it is not the kind of adaptation that you would expect
from genetic ﬁtness considerations. Notice that there
is no evidence of a Lack Eﬀect. David Lack studied
the clutch sizes in birds, and he noted that birds often
lay fewer eggs than they could lay: four eggs instead
of six, let’s say. He manipulated the number of eggs in
nests and showed that birds normally lay the optimal
amount of eggs. If a bird that normally lays four eggs
is made to incubate six, then the parental resources
are spread so thinly that fewer young are raised than
in a nest with the normal four eggs.
Hilliard Kaplan and Jane Lancaster at the University of New Mexico collected a large sample on the
reproductive histories of men in Albuquerque. They
were expecting, I think, to ﬁnd a Lack Eﬀect. They
were expecting to ﬁnd that wealthier people had fewer
children but invested a lot more in them, which would
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pay oﬀ in more grandchildren, compared to poorer
people who invested in more children. It turned out
not to be true. The number of grandchildren produced
by Albuquerque men is almost perfectly correlated
with the number of children they have. There is no
evidence that hoarding of wealth and focusing wealth
on a few oﬀspring is actually increasing the number
of grandchildren.
Quite a lot of evidence suggests that there are large
cultural inﬂuences on the demographic transition.
[Shows overhead image.] This is data from 69 developing countries, and it plots the level of development
– most of these countries are developing – and the
total births to women. You can see that all of these
curves dive, and some of them dive in diﬀerent levels of economic development. You can also notice
that only in a few countries is there much sign of this
leveling oﬀ at replacement fertility. Some of the developed countries are dropping like a rock, right through
replacement fertility, which under modern mortality
conditions would be just a little above total fertility of
two children and a fraction per woman.
The Princeton fertility study looked at the development of the demographic transition in Europe, and
what struck Ansley Coale and his co-workers was that
events reﬂected cultural similarities and diﬀerences.
For example, the demographic transition was earliest
– before 830 – in much of France. But some culturally
distinctive areas of France, like the Brittany-Normandy area, were quite tardy in their demographic
transition.
Also, Coale and his colleagues found that the
relationship between economic development and
the demographic transition was weak. England and
Germany were the industrially most advanced large
nations of that period, and their demographic transitions are relatively late, close to the turn of the 9th
century. France’s industrial development was tardy,
but her demographic transition in most districts
was early. Cultural patterns were often manifest on
a small scale. The Flemish and Walloons of Belgium
are instructive: The transition of the French-speaking
Walloons was early and that of the Dutch-speaking
Flemish late.
Another striking pattern is the change in the onset
of the demographic transition over time. Among
Asian countries, Afghanistan has not even started
the demographic transition yet, but most other

Asians have. Back in the 950s, transitions happened
at a fairly high level of economic development in
countries like Hong Kong and Singapore. Now it is
happening at much lower levels of economic development in countries like Bangladesh, which has a
demographic transition well under way even though
it remains quite poor.
The pattern of transitions at ever lower levels of
economic development is plausibly a result of the
modern increase in nonparental transmission. Early
on, the demographic transition (we guess) was probably forced by things like this parent-teacher model.
In France, beginning with the Revolutionary period,
careers became open to talent. People started to compete for the new oﬃces. Teachers, military oﬃcers,
and other functionaries in the government were people with prestige and, in the case of teachers, access to
young children that they might socialize. The selective competition for oﬃce set oﬀ the demographic
transition – earliest in the countries that had the earliest social revolution, not the countries that had the
earliest economic revolution.
The hypothesis is that as the avenues of nonparental
transmission increase, cultural variants that exploit us
to reproduce themselves at the expense of our genetic
ﬁtness have had an ever easier time spreading.

As time has gone on, the growth of mass media has
caused these nonparental inﬂuences to increase spectacularly. So, ﬁrst literacy: Everybody came to have
access to books and magazines. Then radio and television, and so on. Now there is an immense amount
of information available on the Internet, the latest
manifestation of all of this. The hypothesis is that as
the avenues of nonparental transmission increase,
cultural variants that exploit us to reproduce themselves at the expense of our genetic ﬁtness have had
an ever easier time spreading.
We think that there are a number of speciﬁc mechanisms involved. For example, the exploitation of
direct biases by invented and aggressively marketed
products is the secret of television as an advertising
medium. Advertising people work very hard to make
shows that impel us to watch television, and then the
ad companies try to make ads that cause us to buy
things.
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Data from John P. Robinson and Geoﬀrey Godbey’s
great book, Time for Life: The Surprising Ways Americans Use Their Time [Pennsylvania State University
Press, 997], show the huge impact that television has.
The data are based upon detailed time diaries that
their participants keep. Every 5 minutes they record
what they are doing. A couple of their most important ﬁndings are of interest here. Paid work for both
men and women has tended downward over the last
20 years. Childcare for parents has remained about
the same, but the number of people who are parents
has declined, particularly with more participation of
women in the workforce – all these social revolutions
that we know about.

From the point of view of
the genetic ﬁtness of people,
television is a terrible thing.

People have increasing amounts of free time, but a
very large fraction of that time is taken up watching
television – around 40 percent of it for both men and
women. The data show a big jump and then a leveling
oﬀ. The jump indicates the shift from black and white
television to color television. Apparently just the fact
that television is in color made it enough more attractive and increased the hours that we watch it by about
50 percent. Strikingly, the number of hours we spend
watching television is large compared to the number
of hours we spend in childcare. If we stopped watching television and spent that time taking care of kids,
we could more than double the number of children
that we have. From the point of view of the genetic
ﬁtness of people, television is a terrible thing. It has
sopped up an enormous amount of our time.
Other things compete with child rearing for our
time. For upper middle class people, work time has
increased, particularly women’s work time. The professional classes don’t watch too much television, but
we spend way too many hours in the oﬃce, from the
perspective of our genetic ﬁtness, at least. The mechanism involved seems to be what we call an indirect or
prestige bias inducing the spread of the commitment
to professional values, particularly among women.
Girls start going to school in the early modern period
at various times. Women are included in education.
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Girls go to school and they ﬁnd that they can do as
well in school as boys do – maybe even a little bit better. Education is the entrée to all of these prestigious
occupations. Women see that they could do well in
those occupations if they are permitted to, so women
acquire professional values and gradually the barriers
to women practicing in the professions has dropped.
Women now can enter prestigious roles like doctors
and lawyers. On the other hand, there is a strong conﬂict between women’s commitment to professional
values and their ability to raise a family. There is a
quite direct competition for women’s time, and as a
consequence of women entering the work force, fertility has dropped
There is a conformity eﬀect, perhaps. People with
large families now seem a bit freakish to most of us. It
is sort of weird to have six kids. When somebody tells
me that they have six kids, I am sure I react: “Oh, you
do?” I try to control that and try not to seem to make
a negative judgment, but I think I probably do a little
bit. If it’s two kids, I smile; that is what we have; that
is great; that is normal. No doubt, couples having six
kids sense they are abnormal.
The educational achievements of children are better
if they come from smaller families. The best hypothesis
on the table seems to be that it is just a dilution
of the family resources …

A detailed social history of the demographic revolution in France would be most interesting. My
hypothesis is that the early ideas of fertility reduction
spread through schoolteachers, army oﬃcers, and
people like them. Most likely, such people would tend
to come from smaller families, even if by accident.
Judith Blake, the demographer, had some wonderful data on the dilution of family resources in larger
families. The educational achievements of children
are better if they come from smaller families. The best
hypothesis on the table seems to be that it is just a
dilution of the family resources available to encourage kids to do well in school. How many kids can
Mom and Dad cajole into doing an earnest job on
their homework? Even if by accident, early teachers and army oﬃcers would tend to have come from
small families.
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Susan Watkins is engaged in ethnographic work
trying to ﬁgure out just why the recent acceleration
in the transition relative to economic modernization
is happening. She has been doing work in Kenya.
According to her data, two things are important in
the spread of demographic transition to these poorer
countries. First, nongovernment organizations
(NGOs) like Planned Parenthood produce eﬀective
small family propaganda. Second is mass media. In
Latin America, for example, people watch telenovellas, Spanish-language soap operas. In these dramas,
lots of people are doing lots of things, including
things that apply a lot of sex. But, for all the romance
and sex, telenovellas portray modern urban life-styles
where romance and sex lead to few children. Even the
poorest and most remote people in Latin America
have access to these programs. Watkins thinks that
both of these things have the eﬀect of putting family
limitation on the table for discussion. Under traditional conditions, people don’t even talk about family
limitation. It is a taboo subject. But the NGOs and the
mass media get women talking about this.
GABORA:

What is the taboo subject?

Apparently, any signiﬁcant lapse of vigilance
and modern ideas, including fertility limitation,
begin to inﬁltrate a society.
RICHERSON: Birth control. People don’t talk about fertility limitation until these two sources of information
come along. The burgeoning of mass media and people’s access to it seem to be the main factors getting
these conversations started.
A few populations in the world continue to resist the
demographic transition, such as Anabaptists in North
America. Anabaptists include the Amish, Hutterites,
and Mennonites. Members of these societies still have
completed fertilities of six and seven children, much
as most rural people did until the last century or two.
They are an interesting counter example because their
social norms have the eﬀect of blocking every one
of the routes of nonparental transmission by which
modernity might seep in. They limit education to the
eighth grade, avoid mass media, and have prestige systems that exalt their own value system and discredit

the prestige system of modern societies. What’s more,
the stricter communities among the Anabaptists are
the ones that maintain the highest fertility. Apparently, any signiﬁcant lapse of vigilance and modern
ideas, including fertility limitation, begin to inﬁltrate
a society.
The ecology will play a big role. The Amish can’t
buy all the farmland they need to expand at their
current birthrates because farmland in Pennsylvania
and Ohio has become too expensive. So, they have
been shifting more and more into wage labor. Social
historians of the Amish worry that this will expose
them to modernizing inﬂuences. Factory work is
something that is correlated with modern attitudes
in Third World countries; it is a very strong correlation. Whether the Amish will be able to maintain
their ideological separation when they start interacting on a daily basis…. One of the ways in which they
limit their exposure to modern values is to limit education to eight years, but this then means that there
are whole classes of occupations that are forbidden to
them because they don’t have enough education. They
can’t become factory managers. They have to remain
factory ﬂoor workers or farmers. These are the complexities of the Anabaptists.
I originally went looking for Mormon data,
thinking that the Mormons and some of the other
conservative Christian churches would exemplify
this pattern. But the Mormon fertility rate is dropping
rapidly. The other conservative Christian denominations still do have considerably higher birthrates, but
they are dropping and are already far below those of
Anabaptists. Nonbelievers, especially, have low fertility.

… I argue that we have some sort of rough, ﬁrst-order,
formal understanding of how cultural evolution works.

By way of conclusion, I argue that we have some sort
of rough, ﬁrst-order, formal understanding of how
cultural evolution works. Many mathematical models exist and we understand something in the abstract
about how a lot of these processes work. The empirical
project in cultural evolution is just barely beginning.
The general social science literature contains lots
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of good empirical information about the processes
involved. Thus we can paint the crude outlines of how
cultures evolve.
In evolutionary biology, the coin-of-the-realm
study is a microevolutionary study that actually gets
right at the ecology and the transmission dynamics of
an organic trait and looks at what causes it to evolve.
Some of you may have read Jonathan Weiner’s book
The Beak of the Finch [subtitle: A Story of Evolution
in Our Time, Alfred A. Knopf, 994] about Peter and
Rosemary Grant’s study of the Galapagos ﬁnches.
The Grants obtained detailed data about the evolution bill depth and the evolution of other characters
as a function of the seed size available in the environment. During droughts, average seed size goes up and
selection favors the stronger bills necessary to process larger seeds. In the study of cultural evolution,
we have nothing approaching that level of empirical
elegance. But you can see how you would do it. As I
say, the existing social science literature has it all in
bits and pieces, scattered around, but not in convincing detail.
VELAMOOR:

VELAMOOR: Did I hear that cultural distinctiveness
is a self-limiting process in a way? Is that what you
might suggest? The Amish are culturally distinct, but
their numbers increase, making that distinctiveness
untenable because their self-contained element has to
be weakened by moving into wage labor or making
furniture as opposed to farming.
RICHERSON: Or cutting their birthrate down to what
they can aﬀord.
VELAMOOR:

GABORA: This makes me think that it is an interesting question: What causes the genetic component to
divert from the cultural? For example, if the Amish
were to really increase, you would think that they
can’t maintain this distinction culturally from the
rest of the population as easily. So, it may be that if
they were to really increase in numbers, what makes
them unique culturally would become less and less
pronounced.
RICHERSON: I think that is a quite plausible scenario.
You could imagine a scenario in which the Amish
might create Amish colleges or ﬁnd some way to
increase their educational attainment so that they
could occupy more roles in modern economy. That
would be a big innovation for them. How they would
manage that is a little hard to say. I guess you could
imagine that if we all stop having babies and they are

That’s the trade-oﬀ.

RICHERSON: Right. That is what the Amish scholars are
thinking about. Nobody knows what the answer is,
but those are the issues that they are thinking about.

… I don’t think there is enough
longitudinal data available for us to
make such big claims that economic
development has a direct relationship
on population dynamics.

Thank you, Peter. Questions?

What causes the genetic component
to divert from the cultural?
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the only ones that do, then we will end up a millennium from now with a 5th century farming economy.
You could run a 5th century economy with people
educated to an eighth-grade level. That would be one
extreme scenario.

ANEES: This is a familiar scenario in population studies: the increase in population versus the economic
dynamics of it. The time frame that is used for economic and population dynamics I don’t think is fair
enough, on the one hand. Second, I don’t think there
is enough longitudinal data available for us to make
such big claims that economic development has a
direct relationship on population dynamics. If that is
true, then I question what explains the Amish behavior, what we see as the cultural traits in the Amish
community as you have described them.
RICHERSON: Economics has to play a role in population expansion.
ANEES:

Certainly.

Theoretical demographers originally
came out of economics and they believed, for example, that high birthrates in farming communities were
advantageous because child labor was valuable. So,
the idea was that as child labor became less valuable
RICHERSON:
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on the farm, then people had fewer children. That
would imply a strong connection between economic
development and the decline in fertility.
The Princeton survey of European fertility transition was remarkable for the discovery that cultural
variables seemed to play a very large role. Ansley
Coale, the leader of the investigation, is an economist.
I think his team went into this study with the idea that
they would ﬁnd a tight coupling between economic
development and the decline of fertility. There is obviously a connection, but it is a very loose one. Again,
France with its early social revolution, but tardy economic revolution, was the ﬁrst country to undergo a
demographic transition. And now this tendency for
the demographic transition to occur earlier and earlier in the economic development process – Susan
Watkins and others think this is due to the spread of
modern values, via NGOs and via mass media, which
is driving the transition ever downward with respect
to economic development.

Is it possible that the economic
development loosens
the cultural noose …
VELAMOOR: Is it possible that the economic development loosens the cultural noose, which in turn aﬀects
fertility?

… the main thing that economic
development does is eventually make
it possible for populations to persist
with a much-reduced fertility.

Yes, that could be. I think the main thing
that economic development does is eventually make
it possible for populations to persist with a muchreduced fertility. Ansley Coale and his co-workers
found some interesting examples of precocious
demographic transitions in Europe. There was a
German-speaking province of the Austro-Hungarian empire where one-child families became popular
in the mid-9th century. This was a situation where
infant and young adult mortality rates were pretty
high, so this was causing rapid depopulation. The
RICHERSON:

Austrian government was quite concerned about this,
being a Catholic country. It became a matter of state
policy to try to stamp this sort of thing out.
Bruce Knauft, an anthropologist who has looked at
ancient cities, argues that they were a kind of demographic black hole. From Rome radiated all of these
exciting new ideas – “bread and circuses”; come to
Rome – and people did. Mortality rates in those cities
were quite high. The whole Roman urban system, he
argues, was propped up a demographic ﬂow inward
to the city because death rates exceeded birthrates in
these unhealthy large cities. Plus, the Roman elite had
relatively few kids, so there was a percolation upwards
from below into the elite. These demographic transitions have occurred in local areas in the past, but they
can’t occur on a large-scale basis until the mortality
rates are brought way down.
ANEES: I think there is more to it than economics, and
that probably could be applicable to areas where population proﬁles are shifting due to immigration. Take
the example of two countries, France and Malaysia.
Malaysia does not have an active immigration policy,
but, as you might know, it maintains a very precarious ethnic balance of basically three races: the Malay,
the Chinese, and the South Indians. Now, the last two
decades have seen the tiger economy phenomenon,
so you have pretty good economic development. You
would think that, applying the same economic fertility ratio, they would go down in terms of population.
But what is happening is that they are becoming more
pro-fertility, that is, there are fertility-positive behavior and fertility-positive policies. The government
even is encouraging people to do that. Now, there are
political reasons for that, because they want to tilt the
balance. And the same is happening in France.
RICHERSON: This is a long tradition in France. France
has had a pronatalist government policy, at least oﬀ
and on, I believe, since the Franco-Prussian war of
870. The German population expansion went on
much later. So, the German population, historically smaller than that of France, became larger than
France’s population sometime in the 9th century. The
French felt the weight of all these German soldiers on
the other side of the Rhine, so French politicians have
been beating the pronatalist drum – and it has had
no eﬀect. Women are not making decisions on the
basis of French politicians telling them they need to
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have more kids to ﬁght the next war with Germany.
Undoubtedly there are individuals who patriotically
have large families in France or any other country. It
would be interesting to see if it has an eﬀect in Malaysia. I would be skeptical that pronatalist policies have
much of an eﬀect, though they certainly could in
principle.
Islam, as another factor, has a substantial retarding
eﬀect. Susan Watkins argues that it is because Islam
clings to traditional roles for women longer that any
other culture, speaking broadly. The delay of women’s
education, the custom of seclusion of women, and
polygyny are all things that keep women in traditional roles longer than is typical in other countries,
but the decline is still there. Afghanistan is the least
developed Asian country and, of course, extremely
conservative socially, right at the moment, and it is
the only Asian Muslim country that hasn’t yet, as far
as we know, started its demographic transition. So,
Islam is a major factor.
GABORA: I have a question on this notion of what is
maladaptive. You are strictly speaking of maladaptive
in terms of genetic ﬁtness, but of course it brings in a
whole other set of complicating factors if you look at
the ﬁtness landscape of the culture.
RICHERSON: That’s right. The problem is that we have
this suite of forces that I described, so ﬁtness becomes
a tricky concept. If we deﬁne ﬁtness in terms of what
natural selection in culture would favor, that is a little
bit diﬀerent because we have these psychological processes. I would argue that with a phenomenon like
television and what is broadcast over television, it is
hard to see where natural selection has anything to do
with it. There are the people who invented television;
there are content writers; there are advertising writers
bending every ounce of their creativity to create ads
that will attract our attention.
GABORA: Maybe not natural selection, but selection.
Each thing that is spread is exuding its own selective
pressure to proliferate.
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In evolutionary biology, selection
now, just in terms of taxonomy, is
subdivided into on the order of
20 diﬀerent subprocesses.
RICHERSON: I want to get away from calling these
“selective” pressures. Natural selection is a particular complex of processes, and I am arguing that these
psychological forces are another complex of processes. They have some analogies to natural selection,
but it is back to this idea of getting concrete. We want
to get away from sweeping everything under the rug
of selection. In evolutionary biology, selection now,
just in terms of taxonomy, is subdivided into on the
order of 20 diﬀerent subprocesses. Diﬀerent people
count diﬀerent ways: frequency-dependent selection,
density-dependent selection, stabilizing selection,
disruptive selection; the list goes on. These are still
broad categories.
What the diﬀerentiated taxonomy of selection is
ultimately pointing to is the particulars of ecological
selective factors and biological transmission in the
case of genetics; imitation and related processes in
the case of culture. The way you get oﬀ the circularity
of this Spencerian slogan (the “survival of the ﬁttest”)
is to get really concrete, as Rosemary and Peter Grant
did with the ﬁnches and their beaks. They were measuring sizes of seeds and how bills crack seeds. They
were pinning it down in detail.
GABORA: I don’t think that it is necessarily correct that

by saying there is selection going on in the cultural
dynamic that you can’t get concrete and be very scientiﬁc. I think that they are not mutually exclusive.
RICHERSON: We need to diﬀerentiate the taxonomies. I
don’t care about the terms. You can call these biases. In
fact, what we call biases, Cavalli-Sforza and Feldman
called cultural selection. We avoided that term because
it seemed to be confounded with natural selection on
cultural variation, which is a diﬀerent thing.
I don’t care what you call these things. Our taxonomy – everybody’s taxonomy, so far – is idiosyncratic.
There is no standard. All I want to emphasize is this
point of getting concrete and not calling everything
selection that causes a particular cultural variant to
increase, because if we do, we risk being trapped in
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this circularity problem by not paying enough attention to diﬀerentiating the processes. Am I making
sense here?
GABORA:

I think we just disagree.
That culture that can cohere the
most around a pattern of inﬂuence
ultimately tends to win out in the
longer-term, Darwinian struggle
between cultures.

BLOOM: My question is somewhat related to Liane’s
question and maybe there is not entirely a question in
it, but a statement. When I started reading Dawkins
a long, long time ago, and read about the replicator,
I felt that Dawkins was talking about something that
went beyond genes and it went beyond any unitary
element, like a gene or a meme, and that somehow in
this universe there is a tremendous impulse towards
creation. I’m not talking creationism here – not at all.
The fact is that we have a universe that started out
with an enormous explosion of inchoate forces; then
we got quarks; and 300,000 years later we got atoms,
and so on. And there has been a reproductive aspect
to all of this.
You had so many quarks precipitating out of the
initial forces within the ﬁrst 0-30 seconds of the universe’s existence. The replicative aspect of nature in
that very tiny sliver of time took on dazzling proportions because there are only nine forms of quarks,
and the quarks came into existence hundreds of
thousands and millions of miles apart, and yet they
were all identical. In other words, each was a precise
member of one of these nine groups. A quark that had
come out on one side of the universe was identical to
a quark that had precipitated on the other, so identical
that we couldn’t even talk of the diﬀerences in tolerances. There were no diﬀerences.
So, there is something going on here that is replicative, that does not necessarily involve one replicative
unit passing itself on to another replicative unit. There
is a lot of duplication in this universe.
Now, within the context of that, it’s very interesting, Peter, that you have been breaking this down to
several diﬀerent forms of inﬂuence that people can
have on each other. Inﬂuence is one form of duplication, replication, or whatever we want to call it. It is

one of the forms of duplication and replication that
we are particularly concerned about when we speak
of memes and when we speak of the survival of cultures and the battle between cultures for survival. That
culture that can cohere the most around a pattern of
inﬂuence ultimately tends to win out in the longerterm, Darwinian struggle between cultures.
Bringing us back to inﬂuence, one of the ﬁrst things
that you said was that we have a vertical ability to pass
on a legacy and that is genetic. We have a horizontal
ability to pass on a legacy, and that is more memetic
or has more to do with inﬂuence. And then we have
an oblique ability to pass on some form of inﬂuence,
replication, whatever, and that is for teachers. Now,
in the work that I have been doing for the last four
years, inﬂuence is enormously important stuﬀ. People
will do things to gain inﬂuence. They go far beyond
what they will do to gain sex in certain instances. And
when it comes to inﬂuence, who really has the inﬂuence? Is it the teachers? Or is it the celebrities? Well,
it is the celebrities. Celebrities have inﬂuence on children, on teenagers, on adults. They are measured by
the number of people that they can inﬂuence. There
is the Q score. Every year every celebrity’s Q levels are
taken, and he or she waits anxiously to see how many
people he or she is having an inﬂuence on – that is
what the Q scale measures.
What I am saying is that there are questions. One
relates to the fact that a teacher has a low prestige in
our society; a celebrity has a high prestige. Prestige
directly accompanies inﬂuence. Even the artist formerly known as Prince….
GABORA: He is known as Prince again now, as of the
last few days.

Where is inﬂuence itself a replicative device?

BLOOM: Prince, for all of the embarrassment of the last
ten or ﬁfteen years of his career, is much better known
in the world than one of his favorite people in the
world, an educator who has been in Time magazine,
Newsweek, 60 Minutes, etc. Where is inﬂuence itself a
replicative device? What similarities are there between
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the duplications of things like quarks, suns, and galaxies – all of which are very similar to each other, but do
not inﬂuence each other’s existence? They don’t give
birth to each other. What relevance does this passion
for duplication in this particular cosmos have to the
things we are talking about, especially to cultural evolution? And why is it that we have evolved emotions
that attach us so passionately to, ﬁrst of all, fame and
fortune? Fame is simply another measure, like the Q
scale, of the number of people upon whom I can have
an inﬂuence.
… why is it that we are all
so enormously emotionally impelled
to be the beneﬁciaries or the
recipients of inﬂuence?

On the other hand, why is it that we are all so enormously emotionally impelled to be the beneﬁciaries
or the recipients of inﬂuence? The people who watch
television have shown a tremendous motive power
to television. Somehow it hooks into something very
primal within us – but what? Well, for one thing, it
hooks into the inﬂuence factor. The number of people
who watch a given television show determines the
number of people who watch a given television show;
in other words, the more the television show is popular, the more new people it will be able to recruit.
There is a kind of increasing, self-regenerating level
of inﬂuence going on here. And we love being inﬂuenced by television.
Television, I think, has tremendous appeal to us
because it works through a bunch of supernormal
stimuli. You know the idea of supernormal stimuli
and releasers. A supernormal stimulus basically is
the ultimate version of the cue that sets oﬀ a whole
instinctual pattern within us. What we get out of television is a condensed form of all of the most delicious
supernormal stimuli put into a half-hour package.
Now, where do we get these supernormal stimuli,
these intense emotions that we experience to either
have fame or to go with the crowd and watch what
everybody else is watching, and to sit there for three
hours a night watching the television set? These are
powerful things that are built into our psychology.
In other words, they are inborn. Inborn things tend
to be there for evolutionary reasons. Evolution has
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chiseled them into being. It has chiseled out those
people who don’t have those things and has favored
those people who do. How in the world did we get
these enormous adhesive forces that coalesce around
forms of inﬂuence that have something to do with
replication and duplication but certainly don’t work
by normal genetic means?
RICHERSON: I think that we have to ﬁnd out where
these came from. We have to ﬁnd out how these psychological processes operated in small-scale societies.
What was the drive for prestige all about in smallscale societies? The data on small-scale societies that
I know of all suggest that prestigious people typically
had more resources than people with less prestige. Joe
Henrich and Francisco Gil-White argue that prestige
is a kind of payoﬀ that people give to other people
who have good ideas to copy. We cozy up to people
who have good ideas to acquire and we pay oﬀ in
prestige. We defer to their wants and needs as a quid
pro quo for getting good ideas. That has exploded into
buying tickets to rock concerts. In our 985 book, Rob
and I model the indirect bias process and show that
it has a pathological runaway dynamic in it, based on
competition for prestige.
BLOOM: This is also a formulation. The idea that you
just enunciated is one that I have utilized in my books
as well. But now I will take some dark skeletons out
of the closest and some questions that I constantly
have to throw at myself. Yes, prestige would have been
given to those people who have the best ideas. Even in
egalitarian societies there are subtle forms of prestige
where there aren’t supposed to be. Generally, prestige
is conferred on the best hunter, who then is followed
by others when he goes out hunting, because they
know they stand the best chance of bringing some
meat home if they follow the best hunter.

… prestige in hunting and gathering
societies often goes as much to
political skills as hunting.
RICHERSON: Actually, I think prestige in hunting and
gathering societies often goes as much to political
skills as hunting.
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BLOOM: That’s it; that is exactly the trick. Prestige goes
to those who are best able to act as the social adhesive,
those who are best able to act as a central social magnet and to do things like mediating conﬂicts in favor
of the weaker, which is something that holds a society together. It is a very basic social skill. Social skills,
rather than skills that demonstrate an ability to yank
things out of the external environment as opposed to
the social environment, are generally the things that
are favored the most in society.
That tends to be shown in instances like the famous
potato-washing incident: The poor little female adolescent comes up with a technique of washing a potato
in salt water in order to get all the grit oﬀ it and then
discovers that it is inﬁnitely tastier as well. It takes six
to seven to eight years before her innovation trickles up to the prestige leaders and, as a consequence,
makes it all the way through society. So, having the
best ideas of how to go about something does not necessarily land you the prestige, but having the greatest
ability to be the hub that pulls the spokes of society
together does seem to land you the prestige.
RICHERSON: I agree with you. I want to go back to your
comment about inﬂuence as a general process. I have
no problem with analogies or with attempts to generalize across a bunch of speciﬁc instances as long as we
know what we are doing, but it seems to me, from the
way you described it, that inﬂuence is something like
a Dawkins generalization in that Darwinian evolving
systems need to have fecundity. We need to be able
to create somehow more copies – potentially an inﬁnite number of copies – of any given thing for it to set
up the Darwinian dynamic. Am I on the right wavelength there?

Well, I may not be getting it quite right. Let’s
pick the honeybee ecology, the way that Tom Seeley analyzes it. The honeybee collective brain works
through inﬂuence. There are two diﬀerent kinds of
bees: There are the conformist bees, generally about
95 percent of the population, and there are the nonconformist bees, generally around ﬁve percent of the
population. Those proportions are extremely variable
and I’ll show you how.
During a period of time when the bees have found
a very easily mined, very rich resource, the nonconformist bees have very little inﬂuence and the
percentage of nonconformist bees is very small. By
BLOOM:

inﬂuence, I mean this: Let’s say a bee is a water carrier.
Some bees are given that task. If a bee that has just
come home with water lands on the landing ledge, it
is able to determine quickly the need for water in the
hive. It does so because at the landing ledge, there are
a bunch of basically “cargo-unpacking bees.” Those
cargo-unpacking bees are responding to signals from
the bees inside the hive. If the bees inside the hive
have been saying, “more water, more water,” then the
unpackers will rush to the bee that is carrying the
water, and it will get all of those kinds of stimulation
that we humans get when people rush toward us in a
cocktail party, having heard three golden words that
we have said, and make us feel like heroes or heroines
for the night.
On the other hand, when the hive becomes sufﬁciently supplied with water, the cargo bee who had
just received such a grand reception when she landed
a few minutes ago may come back to the hive with a
fresh load of water and discover that no unpackers
come to unpack the water – or if they do, they come
to work very dilatorily. The bee will go through an
equivalent to what you and I would go through under
the circumstances: She’ll droop. She will lose the
motivation for going out to ﬁnd water. And because
she has lost inﬂuence and the rewards of inﬂuence,
she is then likely to get quite confused. Confusion
has its value, because confusion forces her to then
ﬁnd some other thing to do, and she is most likely to
ﬁnd something to do that others are doing and being
rewarded for.
RICHERSON: I understand the example quite clearly,
but I’m not sure I understand the exact point.
BLOOM:

stance.

Inﬂuence varies, depending on the circum-

RICHERSON: Sure. So, we control other people’s behavior by the social feedback we give them, or we attempt
to, and so in complex societies we are all mutually
scratching each other’s backs or swatting each other’s
fannies to try to control behavior, either for colonyadaptive reasons or for individually adaptive reasons.
BLOOM:

You can see that on a micro-level.

VELAMOOR: Howard, can we conclude that there is
some optimizing of the collective?
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BLOOM: Absolutely. In the case of the bees, the bees
have a very heavy task ahead of them. They have two
months in which to gather all the pollen and nectar
necessary to make honey. They have to accumulate
about 25 kilograms of honey to make it through the
winter. If they do not pay attention to the right signals, if the right bees are not getting inﬂuence and
managing to inﬂuence the rest of the colony at the
right time, if this whole machinery of a collective
brain is not operating at peak eﬃciency, then the
colony sometime around March or so will run out of
honey and die. The whole colony will simply die. So,
there is a very selective mechanism here.
The individuals may be changing roles a great deal
and may be operating in terms of a constantly alternating dynamic – one so dynamic, in fact, that it is like
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the hydrodynamic ﬂows. We could probably parcel it
out in terms of the hydrodynamic ﬂows or describe
it in hydrodynamic language, but if that dynamism
is not working at peak eﬃciency – Bang! That whole
hive has bought the farm.
VELAMOOR: Let’s conclude the session at this point.
Thank you, Peter.

[For further information related to the material in
Peter Richerson’s presentation, refer to:
Richerson, Peter J., and Robert Boyd. Not by Genes
Alone: How Culture Transformed Human Evolution,
University of Chicago Press, 2004. Most pertinent is
Chapter 5: “Culture Is Maladaptive.”]
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F

ollowing the individual presentations, participants of the Cultural Evolution workshop turned
their attention to group discussion of ﬁve critical question themes. Though the Center for Human
Evolution had determined a dozen possible questions
in advance, ample opportunity was given to the participants to select the themes they wanted to address
or to choose alternate topics for discussion. The ﬁve
critical question themes arrived at were:
Question 1

What are the paradigms in opposition to a Darwinian
perspective of cultural evolution?
• If culture doesn’t evolve, how else does culture come
about?
• Is it a social construct that does not follow the rules
of evolution?
Question 2

What is a meme?
Question 3

What evolved features of the human mind make people
likely to adopt memes that are inimical to their own
interests?
Question 4

In cultural evolution, what will stop backsliding so that
once a certain amount of variation is achieved, it can
be maintained without sliding back into the general
mix?
Question 5

What will human culture look like a thousand years
from now?

VELAMOOR: Walter, I would like you to inaugurate the
second day’s proceedings.

It is quite interesting to realize that
this new level of reality is an artiﬁcial
reality built by the human brain only.
Consciousness, after all, is generated
just by the human brain.
KISTLER: I would like to welcome you again to this
second day, and I hope you learned a lot and found
yesterday’s discussions useful in bringing new experiences and new knowledge. It taught me quite a lot of
new things. It gave me a much greater understanding that there are really two levels of reality: One is
the material world, with which physicists, chemists,
and biologists work. But then there is a higher level of
world that is totally a product of the human brain and
is quite diﬀerent from the material world that evolved
before humans were here. It is quite interesting to realize that this new level of reality is an artiﬁcial reality
built by the human brain only. Consciousness, after
all, is generated just by the human brain. It does not
exist without a brain, but is a reality to deal with.
I learned about memes, which I think are the units
or degrees of this higher-level reality. I also got the
impression that there is still a lot to do to understand
this higher level of reality. I think science is only very
slowly and only recently starting to attack this ﬁeld
and try to understand it. I suspect it may have its
own rules and even laws, just as the material world
is all based on laws of physics, chemistry, and biology. I suspect that this higher-level world also has
its laws, which haven’t yet been clearly recognized
and expressed, but maybe they will be as the science
advances.
Starting from the ﬁeld of physics – like some of
you people started from the ﬁeld of biology and genes
and made a relationship to this new level of reality
– I, from my personal experience, tried to postulate a
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basic law of this new ﬁeld based on the laws of physics. In physics there is the one most fundamental law
and that is the law of conservation of energy. I tried
to state a basic law of the ﬁeld of human consciousness and human experience, and that is that there
is a balance between pleasure and pain. This is like
the balance of energy: You cannot create energy, and
energy cannot get lost. So, good feelings versus painful feelings are balanced. When you have lots of one,
eventually it has to be balanced by lots of the other
one. Lots of pain should bring you balancing pleasure
sooner or later, and too much pleasure should bring
you balancing pain sooner or later.
RICHERSON: My colleague Rob Boyd has a law he calls
“the law of the conservation of misery.”
KISTLER: That’s what it should be called. It is also the
conservation of pleasure.
With this I would like to leave the meeting to you
people.
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VELAMOOR: Thank you, Walter. The questions that
we have put here are an assortment of a dozen, but
the ﬁrst three or four are what we at the Foundation
thought, after some discussion, we wanted the participants to address. Beyond that, can we look at the
questions again and see what else is of interest for putting on the table. Bill? You have a question outside of
all this?

What things backstop the
cultural evolution process?
Are there equivalents of speciation
that tend to maintain diﬀerences?

The one I would add is what I mentioned
yesterday: What things backstop the cultural evolution process? Are there equivalents of speciation that
tend to maintain diﬀerences? In other words: Is there
stratiﬁed stability within cultural evolution?
CALVIN:
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Question 1
What are the paradigms in opposition to a Darwinian perspective of cultural evolution?
• If culture doesn’t evolve, how else does culture come about?
• Is it a social construct that does not follow the rules of evolution?

Culture, as we know it to have been
over the last millions of years – as soon
as there were two primates, there was
culture – does it evolve?
VELAMOOR: We touched on this ﬁrst question in our
discussions yesterday. What are the paradigms in
opposition to a Darwinian perspective of cultural evolution? If culture doesn’t evolve, how else does culture
come about? Does it come about in other ways? Is it
given from above? Is it a social construct that does
not necessarily follow any rules of evolution? Culture,
as we know it to have been over the last millions of
years – as soon as there were two primates, there was
culture – does it evolve? Is that the only way culture
comes about? Everyone here at the table thinks of our
culture within the framework of evolution. Is there
some other way culture comes about? Bill?

Culture doesn’t necessarily
evolve very fast … you have
enormous periods of stasis …

Culture evolves in the sense that it changes.
One of the most obvious things about culture is that
it is always changing. But if you mean evolution in the
sense of the process that we are familiar with from the
Darwinian examples – let’s take the process we know
from species evolution, from the immune response,
and so forth, and see how well it ﬁts some of the parts
in cultural evolution. We can certainly do that.
Culture doesn’t necessarily evolve very fast. For
example, you have enormous periods of stasis, in tool
making, in the fossil record. For example, you have
a tool kit at two and a half million years, and in the
next million years it hasn’t changed. It is just an amazCALVIN:

ing record of stasis. So, you don’t necessarily have
rapid evolution the way that we seem to have it now.
Regarding principles: You have to be able to copy it in
some sense. That is why the meme concept is such an
interesting one to play with, because it is deﬁned as a
“copyable,” mutable unit.
The things that make it copyable are a certain
stickiness. That is, when you see something and it
sticks with you long enough for you to memorize and
repeat it so that other people can pick it up from you,
that would seem to be the ﬁrst requirement – a certain
kind of stickiness. One thing that makes something
stick in your mind is a violation of expectations – if
it is a surprise to you, you pay more attention to it.
If there is a certain expected structure to things and
something is missing, it grabs your attention. For
example, you might see an advertisement on the side
of a bus that reads: “Give him.” Now, give is a verb that
requires three arguments, and you can’t speak a sentence with give in it without having all three. While
you can infer the actor (the person addressed), so you
get one there, what is being given is obviously missing
from the sentence, and it brings you to a dead halt.
You stop and go looking for it: What is this thing to
be given?
There are things like that that create elements of
culture just because they are embedded in the mind
as a set of expectations. Of course, that is what the
advertising people have discovered: You can bring
people to a dead halt and cause them to do a double
take by giving them this incomplete, ill-formed sentence to which they can’t immediately get the answer.
All those things are part of a Darwinian approach, but
they have lots of elements in them that aren’t Darwinian. Violation of expectations is not Darwinian.
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But in culture, variation is
frequently generated strategically
rather than randomly … there is no
reason variation need be randomly
generated for the process to work.
GABORA: I have been trying to get at the question of
what are the essentials of an evolutionary process, and
what are things that tend to go with the evolutionary
processes that we are most familiar with, but aren’t
essential. You can think in terms of a cluster of those
processes that are most important and those that are
less important.
We think of random variation, selection, and replication being essential components of an evolution
process. But in culture, variation is frequently generated strategically rather than randomly. And even in
biology we are ﬁnding out that this is often the case.
When you think about it, there is no reason variation
need be randomly generated for the process to work.
Even selection isn’t indispensable. Selection, as it
has been formulated in biology, requires explicitly
actualized items from which to select amongst. But
we can have change working on only one actual item,
and there may be goal-driven choice involved in determining what sort of strategy is employed to change
this one item, but still only one strategy and only one
item. Selection theory cannot describe this type of
change, because it is working at the level of potential
rather than actual variation. A completely diﬀerent
kind of mathematics must be used to describe this
kind of change.
Also, replication is not strictly essential to evolution. You can imagine something adapting more and
more to its environment without explicitly replicating, that is, without undergoing any sort of birth and
death cycle. We can ask: If something is evolving
through a nonrandom rather than random process of
variation, and strategically sculpting amongst potential variation rather than selecting amongst actual
variation, and without explicit replication, is this
really evolution? Perhaps there are diﬀerent ways in
which evolution can be manifested. To ask, “At what
point is it an analogy versus at what point is it really
evolution?” is getting us further and further adrift
from what is really important. It is just a matter of
personal preference whether you call it an analogy or
whether you call it the real thing.
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… cultural evolution is more
Darwinian than biological evolution,
since Darwin thought that the
inheritance of acquired variation
is important.
RICHERSON: The question seems to ask: Are there
paradigms in opposition so as to set the Darwinian
study of culture in some kind of larger intellectual
context? My take on it is: In the ﬁrst place, cultural
evolution is more Darwinian than biological evolution, since Darwin thought that the inheritance of
acquired variation is important. He had this notion of
inherited habits. You can almost read culture oﬀ from
the notion of inherited habits. It won’t quite work, at
least according to my reading.
Darwin is often accused of having biologized
human behavior. I very tartly reviewed a book with
that thought, because it seems to me that what Darwin did actually was imagine that all animals had
culture. In fact, he did imagine that all animals have
heritable habits. He went astray, I think, by imagining
that since the inheritance of acquired variation was so
valuable in humans, that all organisms would have it.
It turns out that social learning is fairly rare in animals or at least it is a relatively weak process. That’s
just a historical footnote.
It seems to me that in the intellectual territory of
the social sciences, there isn’t any traditional social
science that really pays close attention to the kinds of
questions that Darwinians would encourage paying
attention to. There is a long tradition in anthropology
of what they call cultural evolution, which is basically
a description of stages without much interest in the
processes by which things come to be.
Theoretically the most advanced social science is,
of course, economics, and classically economics models are equilibrium models based on models from
physics. They don’t attempt to portray the dynamics
of processes really, although there is now a fairly lively
school of evolutionary economics. The neoclassical
models don’t have any change in them. Markets calibrate instantaneously. When the various actors in the
market calculate their interest and signal their prices,
the market calibrates instantly so there is no concept
of time.
Economic historians – in fact, lots of people in the
social sciences – independently rediscover bits and
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pieces of Darwinism: historical linguistics, sociolinguistics, and so on. I wrote a book chapter once in
which I tabled all the ones that I knew about. So there
are several Darwinian or quasi-Darwinian traditions
in the social sciences. Mostly these are precursors,
you might say. They have invented parts of Darwinism to solve local problems because the cultural
process works by descent with modiﬁcation. The selfconciously Darwinian approach to cultural evolution
that I practice is trying to systematize and move that
whole agenda forward. I don’t think there is much
competition in the traditional social sciences. There
is a lot of hostility, but not much competition.
VELAMOOR: That is what I was trying to get at: What is
the nature of this opposition and is there an alternative methodology for understanding what culture is
about? From some of the questions raised yesterday,
it does not all ﬁt perfectly. I think we all acknowledge
that the methodology of the paradigm is not correlated, one for one: meme and variation, and so on.
RICHERSON: There is a lot of hostility based upon the
idea that this is all genetic reductionism, which is just
a misunderstanding, in my estimation.
GABORA: If you learned how to peel a banana by
watching your mother do it – that’s cultural. Then you
can participate in the cultural dynamic by showing
other people how to peel a banana. If you learned it
by watching a cartoon element, a cartoon monkey on
television, you then could go on and participate in the
cultural evolution dynamic with that “meme.” If you
learned it by watching the petals of a ﬂower unfold,
and analogically reasoned about how you could get
a banana to open, then you could, again, use it and
participate in the cultural dynamic with that meme.
You can’t draw a boundary line about what is going
to participate in the cultural dynamic. Especially in
the arts with poets – who knows what things aﬀect
them! You would think: This comes from knowledge
that is never going to participate in culture, but it could
be that some feeling they got when they looked at the
trees rustling in the wind is what inﬂuenced them
when they made this haiku this speciﬁc way.
Neither is the imitating of another human a replication event in the same sense as in biological
evolution, which entails transcription and translation
using a self-assembly code. It is closer to what hap-

pens when a radio signal gets picked up by diﬀerent
radios, which is also not a genuine replication event
in the formal sense as deﬁned by von Nuemann. As
for whether the stimulus was a ﬂower or a television
or another nervous system, I think eventually this
distinction will be seen as arbitrary.
VELAMOOR: Going back to the banana example, I have
seen people in the United States peel a banana totally
diﬀerently from the way I was taught to do it in India.
Here I’ve seen people peel oﬀ the entire skin and then
hold the bare banana in their hands. Where I grew
up, the ﬂower-petal analogy is more appropriate. You
peel just part of it, eat it, then peel some more of it, so
your hands don’t get dirty.
What you are pointing out is that there is another
source. It could be observance; it could be a creative
instinct in a person observing something; it could be
a prophetic vision that an individual gets and passes
it on. Is that where the distinctions are?
At some point, though, in the accumulation of
this baggage we call culture – however diﬀerent or
wherever it originates – doesn’t all of it come from
a nonhuman source? For example, in Indian culture
the banana leaf is used to eat oﬀ of. The source or
the inspiration for that utility for that leaf must have
occurred to one human’s mind eons ago.
CALVIN:

zee.

Not necessarily human, perhaps chimpan-

VELAMOOR: But at some point in time, there was
an interaction with the petal of a ﬂower or the leaf
of a banana tree, resulting in the inspiration to say,
“I think I can use that; let me try.” Some individual
along the way was brave enough, foolish enough, or
creative enough to try it and then the rest of the group
said, “This is wonderful.”

… I have certainly a lot of trouble with
transplanting in toto the
varied interpretations of the
Darwinian construct to explain away
the cultural evolution.
ANEES: As I said yesterday, I am the only renegade
here. I am a biologist by training. Darwinian evolution might give us some clues about the biological
correlates of evolution, but I have certainly a lot of
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trouble with transplanting in toto the varied interpretations of the Darwinian construct to explain away
the cultural evolution.
The diversity and the intensity of the cultural evolution process – the creative manifestation that we
see there – I very strongly contest the idea that that
criticism is not reductionism. I think I can produce
literally tons of literature to substantiate the point that
Darwinizing culture is yet another – and I would say
futile – attempt at reductionism.
RICHERSON:

I don’t see it. Where is the reductionism?

GABORA: What paradigm in opposition would you
advocate?
ANEES: That, in itself, I would say is reductionism.
Let’s have an agreement or a consensus on some of
the operational terms that you are using here. I have
trouble with the phrase cultural evolution. I have yet
to hear someone talk about culture. We’re talking
about biology!
VELAMOOR: What would you suggest as an alternative?

In what framework should we discuss culture?

ANEES: Indeed biology is a perspective, but biology is
not the perspective.
RICHERSON:

We are not talking about biology here.

ANEES: What else are we talking about? Did we talk
about, say, the religious perspective? We did not. Did
we talk about the social perspective? We did not. Did
we talk about the economic perspective? We did not.
Did we talk about a historical perspective? Historical perspective is so crucial to the study of cultural
evolution.
RICHERSON:

Nobody is denying any of those things.

Well, it is not a question of denying or not.
What I am saying is: Here we are putting only one
perspective and I beg to diﬀer with that. That is a perspective, but not the perspective. It does not explain
the cultural evolution, which to me is a very big term
– all the totality of human existence, human experience, human creativity that we see as the cultural
traits.
ANEES:
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I don’t see how you can get Darwin in
culture because there is no competition
… You don’t have Darwin without
destruction and competing forces.
KISTLER: I am one person who fully agrees with this
view. I don’t see how you can get Darwin in culture
because there is no competition. If there were two
worlds – another Earth some place with its own intelligent beings who developed their own culture – and
they compete and one is destroyed, then you have
Darwin. You don’t have Darwin without destruction
and competing forces.
What makes for evolution of the biological beings
is competition and destruction, and here I don’t
see any destruction taking place. Where there is no
opposing force, there is no competition there, and
Darwin doesn’t come into it.
VELAMOOR: Walter, there might be quite a few disagreements with you on that account. If we were to
take the diﬀerent cultures that exist on the planet now,
whether it is the Judeo-Christian culture or the Asian
culture or the Polynesian cultures, they are perennially in competition.
KISTLER:
CALVIN:

Competition, but they don’t destroy.

Bad ideas get destroyed.

KISTLER: Ideas, yes, but not a religion. Religions may
have fought all the time but they all survived.
GABORA: Well, we wouldn’t know too much about the
ones that don’t survive, right?
RICHERSON: We are sitting on top, right here, of a whole

slew of extinct Indian cultures, right? Native American cultures disappeared about a hundred years ago,
for all intents and purposes.

Yes, because the people were destroyed, but
the competition was not between religions or between
cultures. The competition was between people, and
some people had more weapons, had guns to shoot
the others. But that is not competition at a higher
level between memes; the competition was between
human beings. One destroyed the other; it has nothing to do with culture.
KISTLER:
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One of the ultimate Darwinian systems
is the immune system … Darwinian
competition does not necessarily
involve absolute massacre of
various elements within it.

… that’s where the sharp point of
cultural competition typically lies:
on the basis of technology.
RICHERSON: But the culture is what made the guns and
built the railroads. Technology is an excellent example of cultural traits – that’s where the sharp point
of cultural competition typically lies: on the basis of
technology. So, societies with better technology for
economic enterprises or for warfare out-compete
societies that are less well equipped. On a microscale,
businesses go extinct, right? People have ideas and
somebody else comes along with a better idea, and a
company fades.

BLOOM: One of the ultimate Darwinian systems is the
immune system. The immune system operates by a
competition of a variety of elements, as a matter of
fact, billions of them, and those billions are not necessarily competing to destroy each other. In fact, to
the contrary, the immune system’s brilliance is that
it keeps alive samples of forms that don’t turn out to
be useful at the moment. So, Darwinian competition
does not necessarily involve absolute massacre of various elements within it.

KISTLER: With companies, corporations, and so on,
I agree. There is a Darwinian ethic: One may try to
outdo the other, out-compete. But it is not cultures
that compete, not religions that compete.

CALVIN:

RICHERSON: Religions competed furiously during the
Reformation. Germany was a bloody battleground
between Protestants and Catholics for centuries.
KISTLER: That is true, but most survived, so obviously
there was no Darwinian eﬀect, which is based on
nonsurvival of the nonﬁt. Darwinianism is survival
of the ﬁttest; this means nonsurvival of the nonﬁt. If
everything survives, there is no Darwinian eﬀect.

Liberal Protestant churches in the United
States are contracting. They are on the road to extinction, whether they will actually ever die.
RICHERSON:

GABORA: Until yesterday, I could have harbored the
meme that I should not marry a Capricorn. Then I
saw the light, and now that meme is dead in me. It
has died. It is no longer in the competition. It happens
really, in real time, all the time.
CALVIN:

now.

The four humors in medicine – they are dead

KISTLER: I still feel it is artiﬁcial to bring Darwin into
this discussion.

It is about relative success.

It’s also about cooperation. As a friend of
mine at Davis puts it: cooperation in order to compete. We often assemble large groups of people, and
large groups are more eﬀective competitors than
small groups, very often. As Howard was mentioning, in complex societies we encourage this enormous
diversity of occupations that make our societies
much more eﬀective than past societies. So, modern
economic systems have replaced ancient economic
systems the same way that buggies have been replaced
by automobiles and airplanes.
RICHERSON:

VELAMOOR: To go back to what you were saying,
Walter, even simple cultural manifestations are getting destroyed or forgotten on a daily basis, within
the diﬀerent cultures that come in to explore and are
exposed to other cultures. The single biggest lament
of a lot of the traditional societies now is that Western
civilization is just simply overwhelming them, in the
manner in which people dress, the manner in which
they talk, the music they listen to, the books they
read, the thinking that goes on, the philosophies and
the ideas that creep into governance and into family
relationships. That is going on, on an ongoing basis.
If you ask any family in a traditional society like
India or Pakistan what is happening to the children,
their single biggest complaint would be, “We are
being overwhelmed – by Coca-Cola, and cars, and
stereo, and MTV.” That competition is taking place all
the time.
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Similarly in this country, it seems like it is on
the surface, but an icon in the cultural arena now is
Deepak Chopra, a fellow who has made a very interesting mix of medicine, Western science, and Indian
philosophy. He is a big success here in this country.
Yoga is practiced in this country by millions of people. So, there is all kinds of absorption going on and
destruction of old ways.
I see that there are three shades of
cultural interaction …
pure assimilation … resistance
… synthesis …
ANEES: Sesh, when you talk about the impact of West-

ern culture on other cultures, I think it is not really
true to say that there is just a wholesale copying of
the Western culture. I see that there are three shades
of cultural interaction there. One is pure assimilation.
For example, Coca-Cola and jeans are completely
assimilated and absorbed. The second one is that
of resistance – that there is a resistance against the
dominant culture. And the third one is that there is a
synthesis, and I think what Deepak Chopra manifests
is one of the examples of that sort of synthesis of the
two cultures.
Right. I didn’t mean to say that there is
wholesale adoption or wholesale destruction. I was
simply describing the process where there is so much
interaction that some things are dying out and some
things are being taken. There is no question about
that.
VELAMOOR:

RICHERSON: You just operationalized this – I think
of it as operationalized – just by measuring the relative frequency of various ideas over time. Something
doesn’t have to disappear entirely to be subject to a
Darwinian process. In fact, Darwinian processes
may stabilize the frequencies of some traits, and others may go up and down in cycles. Some new ones
are invented or developed, and other ones disappear
almost entirely.
To give you a poignant example: I work on a lake
in California and I got invited to write an informal
paper for a guidebook. I wanted to say something
about the Native Americans there. My son and I
wrote this together, and we interviewed some Native
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Americans. There were ﬁve tribal groups around this
lake and four of them are culturally extinct. In only
one of them was there a line of traditional knowledge
that was transmitted. The other groups – when they
want to get back their native culture, which they often
do these days – have to go to what the anthropologists wrote and try to reconstruct it from books. One
young fellow was doing that. His tribal group has a
casino now. He said that maybe 25 percent, at most,
were interested in the culture, but those that were
interested just pore over the old books and pictures
because they have no memory.
In one group we talked to a man who was a traditional tribal leader who had learned things from
his father and from his father’s father, and there is a
circle of people who maintain the religion that was
characteristic of that area. I think he said there are
ﬁve villages that participate in this ceremonial round,
but it is almost extinct. Many tribes are completely
extinct, and even these traditional people are only
traditional to a very crude approximation. They
have some ceremonial things, but their economy has
entirely changed.
GABORA: But it can’t be completely extinct, because
a lot of it is not just what is written down but really
subtle things like how you approach the world.
RICHERSON: Yes, there could be subtle things that people aren’t even aware of that still exist. That’s right.

We might need a more reﬁned
approach than just calculating
frequencies, but looking at what is the
intrinsic structure of the meme.
GABORA: In addition to the frequencies of these patterns, there is also the mutual information between
what exists now and what existed back in time. Even if
this pattern faded away or was extinguished long ago,
there still may be some mutual information between
this pattern and what exists now. We might need a
more reﬁned approach than just calculating frequencies, but looking at what is the intrinsic structure of
the meme.
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… the possibilities for mix and match,
for the creation of new larger-scale
entities built to smaller-scale entities,
for new emergent properties are
enormous these days …
BLOOM: There is a qualitative process taking place,
which is generating new ideas. When you have an
ancient Native American culture that has so totally
adapted that it can run a casino, you have a radically
new form of culture. Native American culture would
have evolved anyway over the course of time but
with the possibility of, for example, somebody from
that Native American culture reading a good deal of
Deepak Chopra, the possibilities for mix and match,
for the creation of new larger-scale entities built to
smaller-scale entities, for new emergent properties
are enormous these days and we are seeing it all over
the place.
RICHERSON:

Yes, certainly.

VELAMOOR:

A last word, Dr. Anees?

Here you have tons and tons of literature on
reductionism and sitting at this table I am accused
that I am accusing the participants of adopting a
reductionist approach.
ANEES:

RICHERSON: We are just trying to defend ourselves
against the idea that it is reductionistic. I am sorry
to be a little bit emotional about this, but this reductionism term is a common canard that is thrown at
Darwinians, so it makes us mad because it is not
reductionistic! Even if E.O. Wilson says it is reductionistic, which he does, he is wrong.
ANEES: You are entitled to your opinion, but the point
is this: How can you give me the frequency distribution of poetic imagination, for instance?
RICHERSON: Actually there is an excellent book on that
by an author named Martindale, if you are interested.
Styles of poetry evolve, and you can analyze that.
What strikes you as reductionistic about this?
ANEES: Reductionistic is that you deny the existence
when you say that everything is explainable in terms
of Darwinian doctrine. There are three shades of
reductionism. This is process reductionism.

RICHERSON: No, it is not process reductionism. For
example, in this coevolutionary view that Boyd and I
espouse, one of our hypotheses is that human cooperation comes from group selection on culture. Humans
ﬁrst became cooperative through social institutions
and those were subsequently imposed upon genes.
So, a macroscale process, namely human social institutions, has imposed itself on gene frequency. This
is what Don Campbell called “downward causation.”
The processes that happen at the macroscale are
aﬀecting things at the microscale, so it is not reduction to genes at all. It is quite the opposite. The genes
are being pounded by the macroscale process: social
selection of people who can’t cope with living in complex society, whose genomes might not be right for
that.
It is not process reduction; it is not reduction to
natural selection acting on genes; and it is not microreduction because we are not reducing the processes
to physics and chemistry, and pushing it down the
hierarchy either. So, what sort of reductionism is it?
BLOOM: There is also a tremendous race, a Darwinian
race, between subcultures, and most of those races or
competitions between subcultures take place utterly
peacefully without the use of arms whatsoever. It
is only the exceptions, like the Bosnian conﬂict, in
which arms are produced.
VELAMOOR: Right. To go back to what Dr. Anees was
saying: If you do not apply a method, whatever that is,
reductionist or not, to the study of culture, then you
have paralysis. How would you study culture?
CALVIN:

In its own terms.

… the biological perspective is one perspective …
it does not provide us with a comprehensive,
complete, total answer.
ANEES: I am not saying that we do not apply a method.
I said a couple of times that the biological perspective is one perspective; it is a perspective. It explains
certain parts; it explains certain details. It gives us
explanation for certain cultural manifestations. But it
does not provide us with a comprehensive, complete,
total answer. My submission, and it is a very humble
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submission, is that in studying cultural evolution, we
should include other perspectives.
Unless you adhere to the proposition that
all other perspectives are subsumed and included in
the evolutionary perspective – whether it is history or
economics or religion or whatever else it is. You can
study religion in the evolutionary context. Therefore,
the evolutionary paradigm is an all-inclusive paradigm and does not necessarily exclude these other
disciplines.
VELAMOOR:

ANEES: But the question is: Which evolutionary
paradigm are we talking about? Are we restricting
ourselves to the biological evolutionary paradigm, or
taking evolution in a broader sense?
VELAMOOR: Unless you do that in the broader sense,
you are lost. It has a life of its own.
KISTLER:

It has its own laws and its own rules.
To make a brief comment about
reductionism: There are levels of
organization in the physical world
and the cultural world that have an
existence of their own.

To make a brief comment about reductionism: There are levels of organization in the physical
world and the cultural world that have an existence of
their own. They are very useful. An example of a level
CALVIN:
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of organization is ﬂeece, but you can twist it and make
it into yarn, which is stable. It doesn’t unravel. The
yarn can be made into cloth by weaving, and from the
cloth you make the clothing. These are all just diﬀerent levels of organization. There is no point in saying
about clothing, “It is nothing but ﬂeece.” No, that is a
few levels of organization away. It is sort of like saying that clocks are nothing but electricity. That doesn’t
buy you any understanding, really. You have to understand things near their own level of organization.
In chemistry you can understand a lot of the binding rules as Mendeleev did, through the Table of
Elements. He didn’t know anything about outer electron orbits to do this. Now you can understand where
the Table of Elements comes from by understanding
the outer electron orbits in physics.
That is the sort of thing we are trying to do with
culture; we’re not trying to reduce it all the way back
to water and electricity. But we are trying to understand: Are there processes that help control how
culture unfolds and explores new directions? For that,
we may need to understand a little bit about the copying process, the competition process, and the sources
of stability in the system, of which technology is a
great example.
RICHERSON:

Yes, that is a good way of putting it.

VELAMOOR: Thank you. Let’s conclude the discussion
of Question  at this point.
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What is the anatomy of a meme?
What is it made of? What is the lowest
common denominator…?
VELAMOOR: Let’s go on to the second question. We
tried to get our arms around this yesterday and may
have partially succeeded, but let’s go back to what
Walter raised: What is the anatomy of a meme? What
is it made of? What is the lowest common denominator, if there is such a thing? What is a meme?
CALVIN:

It is a category in the brain.

KISTLER: … that can be transferred to another brain.
Isn’t that one of the keys?
CALVIN: All the words in the dictionary are memes.
There are a lot of process memes; for example, putting an object in a container is a meme. There are lots
of them.

… the big diﬀerence between the
gene concept historically and the
meme concept is that genes were
deﬁned on the basis of the
results of experiments …
RICHERSON: I don’t like the meme concept very much.
It seems to me that the big diﬀerence between the
gene concept historically and the meme concept is
that genes were deﬁned on the basis of the results of
experiments that the turn-of-the-century Mendelians
did. The meme concept is based on an analogy with
genes, and most of the people who have taken up the
meme concept, it seems to me, have not paid enough
attention to what little we know from cognitive science and similar disciplines about what memes might
be like.

In one sense memes are easy because they are based
on phenotypic copying, so we see them all the time.
We see behavior all the time and we see people copying behavior. In fact, the psychologist Albert Bandura
made a considerable study of the imitation process.
We don’t see what is inside the brain very well.
Liane may want to debate that, but it would be
nice if we could look inside the brain and see these
things. There are experiments or observations that,
it seems to me, could be used as a take-oﬀ point for
understanding how memes are organized. There are
linguists who try to dissect linguistic concepts down
into their constituent elements. For example George
Lakoﬀ, in a book entitled Women, Fire, and Dangerous Things [University of Chicago Press, 987], uses
the word over as an example. I think it was a thesis of
one of his students.
The concept of over in English has something like
0 distinguishable meanings. I can’t remember if the
count is exactly right. The root of it is things that he
calls embodied, so they are probably the ﬁrst meanings
that kids learn. It is a bird ﬂying over your head; that is
a plane ﬂying over. That is the root meaning, and then
there are metaphorical extensions: for example, water
or coﬀee overﬂowing a cup so that liquid is passing
over the lip of the cup. Then you get the overthrow of
government or the overleaf of a page – these are more
extended and there are chains of analogy. You can
imagine how these things evolved as people added
analogical meanings to these words.
The concept of over in English – if that is what a
meme is – is this ramshackle construction of a meaning, linked together in a historical way by the analogies
that extended the scope of the word one new meaning
at a time. It seems to me that if people want to deﬁne
memes, it is to work like that, that they need to go.
That is the best example that I know of, of someone
who has tried to analyze the structure of meme.
There is another linguist, Anna Wierzbicka, who
is interested in a word in Russian that means, roughly
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speaking, fate, but which is used in a quite diﬀerent
context and much more frequently than we would use
the word fate in English. So, there is another analysis
of a meme. She has an intricate deﬁnition and breakdown of that concept.
KISTLER: Would you see the Christian religion or any
religion as a meme?
RICHERSON: Well, it seems to me, if you want to talk
in those terms, that it is a big complex of memes. It is
not any single one.
KISTLER:

gene.

I see. It’s more like a chromosome, versus a

Yes, very loosely analogous to a chromosome, but it is structured in a way not like a
chromosome. It’s not ideas on a string.
RICHERSON:

… in the AI literature and in the
interactions between the AI literature
and the neuroscience literature,
we are making fast progress.

literature for this, and then think: What if I was to
adopt an evolutionary perspective on this literature?
What would I arrive at? I think you would say: We
know a certain bit about the internal structure of a
meme. It hasn’t been called a meme because people
haven’t been taking this evolutionary perspective very
seriously, but about a mental representation, we have
some good ideas now about how that works.
CALVIN: You asked for a reference. Mark Johnson’s
book The Body in the Mind [subtitle: The Bodily Basis
of Meaning, Imagination, and Reason, University of
Chicago Press, 990] is a good place to start. Mark
Turner’s book entitled The Literary Mind [Oxford
University Press, 996] is a very good reference. They
are not necessarily about evolution, but the mental
category.
GABORA: Patricia Churchland [The Computational
Brain, MIT Press, 992].
VELAMOOR: More than just a memory item, a meme
could involve some analytical function of the brain,
some correlating skill of the brain.
CALVIN:

Peter, when you and Rob [Boyd] published
your book [Culture and the Evolutionary Process, University of Chicago Press] in 985, I believe, it was fair
to say we don’t really know so much about the internal structure of these things. But I think that was the
same year that McClelland and Rumelhart published
their two groundbreaking volumes on Parallel Distributed Processing, and since then we have learned
a lot about how in a sparse-distributed and contentaddressable memory system, you can get hierarchical
structuring of concepts; you can start to address the
kinds of contextuality issues that I have been talking
about.
I really think that in the AI literature and in the
interactions between the AI literature and the neuroscience literature, we are making fast progress. Still,
there is a lot we don’t know, but even at this point
we can address the kind of pattern-completion issues
that we were talking about last night at dinner.
GABORA:

RICHERSON:

It is a process.

VELAMOOR: It’s a process. Since we don’t know enough
about the brain, and considering it a black box, could
it be construed as an identiﬁable stimulus-response
set?
GABORA: An interesting person for an alternative
point of view is Walter Freedman. He is a dynamical systems theorist and he considers them to be
attractors. He takes this process view very seriously
and he has done some really interesting things that
give a new dynamical perspective. In fact, he and his
colleagues in the dynamical systems literature have
become angry about this concept of mental representations because it makes us think of something very
static, when really we must take this dynamical perspective much more seriously.

What is the best single reference?

GABORA: Instead of the word meme, if you search the
Web for mental representation or distributed representation or concepts, searching the cognitive science
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… I would say that the genotype is
the meme and the phenotype are the
diﬀerent people that it goes through.
KISTLER: As far as I am concerned, what you people
said has convinced me. I can see that a meme is quite
a useful concept. A meme could be considered as
the basic building block of the second layer of consciousness, or culture, or religion. It may have some
resemblance or similarity with genes and chromosomes, except that I would say that the genotype is
the meme and the phenotype are the diﬀerent people
that it goes through.
For example, the Christian religion started in the
Middle East and these people partly disappeared or
were destroyed by the Romans, but the Christian religion took over the Romans. The Romans eventually
collapsed, but the meme, the chromosome, the concept of the Christian religion survived and went to
other completely diﬀerent people, to Nordic people,
who originally had nothing to do with the creation of
the meme. But the meme survived. While people died
and nations disappeared, the meme survived, so it is a
little bit like the double helix.
CALVIN: Good ideas or at least replicable ideas live on
in a way that genes don’t.
BLOOM: I ﬁnd the use of the word meme very useful.
It is also extremely confusing and I think everybody
has done a very good job of explaining why it is confusing. If you say that the meme is a process, you are
very much on target. If you say that the phenotype
of a meme is often a social group, then you are on to
something, because those memes that have the most
power in evolutionary history and the evolution of
culture are those memes that manage to motivate, as
Christianity did, a large social organism to go into
battle against other social organisms, whether it is a
peaceful battle or a bloody one, and ultimately either
triumph or disappear, as Zoroastrianism did, in the
process.
VELAMOOR: This reminds me of the classic example
of the Supreme Court trying to deﬁne pornography.
They said they couldn’t but they would know it when
they saw it. A meme seems to fall into that category.

We can’t really deﬁne it, but we will know it when we
see it.
I know there is an immense amount of
cognitive psychology on this. But nobody agrees.
There are lots of ideas and little agreement about what
the mental representations might be.
RICHERSON:

Amongst people who work on this there is agreement
that representations are encoded in a distributed
manner; that is, each memory location participates
in the encoding of many memories and likewise each
memory is encoded in many locations.
GABORA: There is perhaps a haze of misunderstanding amongst people who do not work on these things
or who have not taken the eﬀort to understand them.
This haze of misunderstanding reﬂects the complexity of how a memory structure could encode a mental
representation and how that representation might get
reactivated by a particular situation or abstract idea,
not the lack of an agreed-upon answer. Amongst
people who work on this there is agreement that representations are encoded in a distributed manner; that
is, each memory location participates in the encoding of many memories and likewise each memory is
encoded in many locations.
And there is agreement that this memory structure is sparse and content-addressable, meaning that
there is a systematic relationship between the content
of a stored item and the locations where it gets stored.
True, there is disagreement about the ﬁne details of
the process involved, and about issues such as the
degree of modularity or the degree to which a certain
region of memory is committed from birth to storing a certain kind of item. But that is a very diﬀerent
situation from not having a clue about how all this
works.
CALVIN: Mark Turner’s The Literary Mind refers to
the prevalence of things like parables. What The Literary Mind is about is understanding one story in
terms of another story – a parable. He is saying that
the human mind is irreducibly parable-oriented, that
you are always trying to make sense of one sequence
of events in terms of another sequence of events that
you already know.
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KISTLER: My idea of a meme as a genotype and the
people as a phenotype – it is just like, if the genotype
of the ﬂower or the plant survives, then the DNA survives. But if it can’t generate seeds because it is too
dry or whatever, then it doesn’t matter how good the
genes were, it just doesn’t survive.

Memes now have an existence
outside of people’s minds because
they can be written down.
CALVIN: Memes now have an existence outside of people’s minds because they can be written down.
KISTLER: That’s right, and they survive beyond the
people that carry them. The people are born and die,
but the meme remains, so it is really a bit like the phenotype and the genotype.
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The meme concept bothers me because
people tend to think of it as if they are
describing a causal entity, but we just
don’t know very much about it.
RICHERSON: Yes, I agree that there is something genotype-like and phenotype-like, but my skepticism still
is about how much we know about these things. The
meme concept bothers me because people tend to
think of it as if they are describing a causal entity, but
we just don’t know very much about it.
CALVIN: Genes are successful as a concept because
they have enough stability over time. The trouble is
that memes can mutate so quickly that you are not
talking about the same thing tomorrow.
VELAMOOR: Let’s conclude our discussion of this question and go on to the next.
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Why do we have propensities to
sex and violence?

VELAMOOR: The third question is: What evolved features of the human mind make people likely to adopt
memes that are inimical to their own interests, as with
David Koresh, prophets, gurus – we see this all the
time. I would like us to explore that a little bit. Why do
we have propensities to sex and violence? In terms of
the selﬁsh gene, the idea of following somebody who
says, “We are all going to kill ourselves” – it’s totally
inimical. It just doesn’t make any sense.

When people say, “I need a cause
that is worth dying for,” in a way
they are saying, “I need a cause
that is worth killing for.”
BLOOM: There is one idea that is very close to sex and
violence in terms of its appeal. People become very
hungry at certain points in their lives for something
that is worth dying for – in other words, for something much bigger than themselves in which they can
submerge themselves. When people say, “I need a
cause that is worth dying for,” in a way they are saying,
“I need a cause that is worth killing for.” But the fact
remains that they look for something that is much
larger than themselves. They call spiritual that thing
that is so much larger than themselves that they can
become totally absorbed in it, and it can erase away all
of their momentary problems as mere mortals.
That larger being is a social entity. This spiritual
urge is a manifestation of an absolute generational
desire or need to become a part of a larger social
entity, a super-organism, made up of individuals. As

I was saying yesterday, so many of the memes that
we are talking about, especially the religious memes,
are not just memes; they are also based on what we
could call mental templates. They are inborn somehow structurally in the brain. They do conduce to
large-scale social organization and at the same time
they derive apparently from our history as a species in
which large-scale organizations have tended to eliminate small-scale social organizations, not necessarily
by exterminating their members, but by absorbing
their members and getting rid of the identity of the
smaller-scale organization in the process.
RICHERSON: This is along the lines of Rob’s and my
tribal social instincts hypothesis – is that fair to say,
Howard?

… we do have this core of intimate needs that need to
be taken care of and we do have this periodic itch to
subsume ourselves in a larger social entity.
BLOOM: It is. I mentioned yesterday the grid/group
diﬀerentiation that Mary Douglas makes and the difference between Achilles’ tremendous desire to be
with Patroclus on an intimate basis and then to go out
on the battleﬁeld and make a name for himself that
would endure for thousands of generations of history.
We’re talking about the tribal instincts that need to be
satisﬁed within any larger social organization that you
were proposing – and which I thought was a brilliant
idea – and then yesterday, thinking further through
your idea, those tribal instincts that we have to fulﬁll if we are going to activate also our more abstract,
large-scale, social structure-oriented emotions, those
tribal things we can trace all the way back to myxobacteria, which needed their intimate contact. We
can trace them back to devolved chimpanzees, which
need that intimate contact as well.
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We are not really sure that the origin of our need
for intimacy comes from the tribe, but one way or the
other we do have this core of intimate needs that need
to be taken care of and we do have this periodic itch to
subsume ourselves in a larger social entity. The need
to be spiritual, the need to be engaged in and utterly
carried away by the feelings of a large-scale social
enterprise – that is probably something that comes
out of the uniquely human evolutionary experience.
Whereas the need for a small-scale intimacy is something that is already existing in a great many lower
forms of beings, possibly going all the way back to
cyanobacteria, though frankly their intimate societies
each had more members in it than all of the human
beings who have ever existed. So, they did manage to
evolve large-scale social organizations, too.
VELAMOOR: A comment on the idea of associations: It
seems like the size or the magnitude of that is negotiable and is constantly changing. To give a very simple
example, if my son plays on a soccer team, the opposing soccer team from the next street is the enemy, as
opposed to being part of an army to defeat another
country. That is also the same need for association on
a larger scale.
BLOOM: And when your son’s soccer team and the
other soccer team are part of a statewide league, and
one of them wins the championship on the state level,
but goes up against the teams who have won from 50
other states, then suddenly the rivalry between the
two diﬀerent soccer teams on two diﬀerent blocks
disappears. They become part of a larger social entity
that is pitching itself against other larger-scale social
entities.

That leads me to this question for the
group: Do you think that capacity is expandable for
humans to think of being members of the human race
and of being part of a planet?
VELAMOOR:

… the dynamic of human history in the
last 10,000 years has been to expand
the scale of loyalties one step at a time.

history in the last 0,000 years has been to expand
the scale of loyalties one step at a time. We started
at the end of the Pleistocene with tribes that might
have been composed on an average of something like
2,000 members, roughly, and then 5,000 years ago we
had lots of tribes that were organized on the scale of
tens of thousands of people. Out of that we had the
earliest state-level societies in Mesopotamia, with, I
would suppose, a few hundred thousand people. And
today we have nation-states. The problem is that these
have a certain fragility to them too, because human
loyalties can ﬂoat up and down the scale, so we get
Northern Irish terrorists. A few hundred men seriously committed to the IRA can cause an awful lot of
trouble.
We have what I call instincts. I don’t know if they
are literally inborn or not, but Howard has talked
about these desires to feel part of a tribal-scale unit,
and there are cultural institutions that frame what are
relevant tribes and what are not. The example of the
soccer hierarchy is a simple example of the fact that
we have institutions that shift our loyalties from the
smaller-scale groups to the larger-scale groups under
certain circumstances. Some societies – for example,
feuding societies – have very weak institutions at the
larger scale and loyalties substantially stay at the level
of the family or village or tribe. I think that one of the
sources of pathology in human societies is that these
things are always evolving. As new ideologies arise,
they attract adherents, and a few of them have problematical attitudes for their own survival. An example
is the Heaven’s Gate cult. Sometimes they have rather
poisonous attitudes for the rest of us, like the IRA.
The processes that make these things adaptive are
somewhat weak. They are often not so well adapted,
although they are sometimes very well adapted. An
important ﬁeld of inquiry is to try to understand how
our loyalties are shaping these institutions, how they
move up and down the scale, and why we seem to
have the need to limit face-to-face relations to a quite
small number of people. In armies, squads are organized at the level of ten people or so, and then there is
a hierarchy of units and a lot of emotion invested in
various levels of the hierarchy.

RICHERSON: Certainly some people have those kinds
of feelings. It seems to me that the dynamic of human
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Fundamentalists in Jewish society,
Christian society, and Islamic society
are all brilliant providers of small-scale
social institutions that take care of
intimate needs …
BLOOM: There is a very interesting implication in
your papers, Pete, and it is that the hierarchy of social
needs develops in much the way the brain develops.
We start out with a very primitive brain and what gets
wrapped around it is the reptilian brain. What gets
wrapped around that is a neo-mammalian brain, and
what gets wrapped around that is a new mammalian
brain. We don’t abandon any of the levels that we previously had. What we do is we build around them. So,
all of them could be activated at any given time.
As a matter of fact, when we stray too far – this
is what William Calvin was talking about yesterday
when he talked about the fact that when we go to one
extreme, a niche opens at the other. When we go too
far towards satisfying one of these concentric levels
and we forget too much about one of the lower concentric levels, then an opportunity opens up for those
who are willing to appeal to and create institutions for
the lower social level. Fundamentalists take advantage
of this tremendously.
Fundamentalists in Jewish society, Christian society, and Islamic society are all brilliant providers of
small-scale social institutions that take care of intimate needs and the needs for direct human contact.
On the other hand, the strange thing is that these are
also groups that are out in many cases for total universal conquest on behalf of their particular group.
This makes your point in your papers that in order to
have a group that can go out and try to put together
enormous-scale societies, you need to have a social
organization that also nurtures very carefully the intimate needs.

… from a dynamical perspective …
the shape of the biological ﬁtness
landscape that determines your
behavior would be echoed by the
cultural ﬁtness landscape …
GABORA: I have tried to approach this question from a
dynamical perspective. First, the shape of the biologi-

cal ﬁtness landscape that determines your behavior
would be echoed by the cultural ﬁtness landscape, but
then over time each thing that you work on becomes
a niche for new ideas. For example, the car developed
niches for seatbelts, which develop niches for a certain
kind of substance that is useful for the manufacture of
seats. Each one is building up its own, so you would
expect that over time the cultural ﬁtness landscape
would start to deviate. You can envision it as crevices
forming on this original biological ﬁtness landscape.
Your behavior has to ﬁnd some trajectory that
does the best (it’s like a Pareto optimal) with respect
to these superimposed and often-conﬂicting ﬁtness
constraints. There will come a situation where if you
just were acting on the basis of this biological ﬁtness
landscape, you would do one thing. But given that
the cultural is superimposed over it, it could end up
being the best for you, in terms of how the information patterns that are part of you will be represented,
say, a thousand years from now, to act on behalf of
your memes or culture genes. It could be better for
your ﬁtness as a being that has these two evolutionary
layers, one superimposed upon the other.

Are we constantly constructing
things in our culture that have great
vulnerabilities in them?
CALVIN: By and large, people don’t realize what the
consequences of actions are because they are all
beginners – the fact that something can lead to the
kinds of problems that are suggested by this question.
There are a lot of beginner’s mistakes to be made and
everybody is a beginner at one time or another about
most things, and so there are always going to be mistakes made.
What this question brings up is an issue of: Are
we constantly constructing things in our culture that
have great vulnerabilities in them? For example, if we
decide to solve the parking problem by building in
a few layers of parking below this tall building, we
create a niche for people to drive trucks full of explosives into it and bring down the building. When we
create email systems that will carry attachments, we
create a great vulnerability in the process of doing
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that. There is going to be a lot more of that in cultural
evolution, where if you don’t think out all the vulnerabilities in the system, you are going to have a lot of
early crashes.
RICHERSON: And it seems to me that nonparental
transmission is one of the things that predisposes cultures to the spread of things that are inimical to your
biological ﬁtness, at any rate.
Interests in this room bear some thought because
we are sitting around the table pursuing our professional interests, and we don’t have the sense that we
are being victimized by a pathological collection of
memes, but from the point of view of our genetic ﬁtness, we certainly are. We should be spending time
with our families, trying to marry a second wife – all
of those things instead of pursuing our professional
interests.
VELAMOOR: Say a little bit more about the beginner’s
mistake, Bill. That is a very interesting idea. Does
it stop, then experientially those mistakes are not
repeated again?
CALVIN: Let me take an example. There is a lot of
direct-mail advertising and telephoning and whatnot
directed towards ﬁnding people to exploit. There may
only be a one or two percent yield, but there are people
who will bite. Now, we know perfectly well that children of a certain age don’t have enough experience
to be able to handle this and in old age sometimes
people lose their judgment, so there’s a constant supply of people to be exploited and some people do it.
What I am saying is that until you have enough
experience in a certain area, there are various pits into
which you can fall.
VELAMOOR: But a beginner’s mistake in answering the
mail is something that you can learn from; you live
to see what happens next. But a beginner’s mistake
involving a David Koresh is terminal. You are not
there anymore.
CALVIN: That’s why I say: People can’t think ahead far
enough to see where it is leading.
VELAMOOR: The payback is not necessarily within
one’s lifetime, but is a continuation of an idea, however tenuous.
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Why is it that we adhere socially,
so powerfully and so emotionally,
around the notion that there have
been martyrs to our cause?
BLOOM: Something has been bothering me for quite
some time, and I haven’t been able to ﬁgure out its
evolutionary roots. Why is it that we adhere socially,
so powerfully and so emotionally, around the notion
that there have been martyrs to our cause?
RICHERSON: Well, it seems to me that it taps into this
impulse that we have to provide third-party rewards
and punishments to people. Living heroes are also
gloriﬁed.
BLOOM: Not to the extent that Kennedy is, that Princess Di was. It was very interesting to watch the
martyrdom process happen during the year after
Princess Di’s death. It was an enormous international
outpouring.
David Koresh’s compound has an iconic signiﬁcance to a number of groups around America, which
it did not have previously and would not have had,
had it not been wiped out.
The Palestinians in the streets take advantage
of this martyr instinct, that is, this instinct to rally
around that place where blood has been spilled or
those people who have spilled their blood. So did the
early Christians. There are early Christian diaries in
which people express the fact that they threw themselves in front of the authorities over and over again,
and the authorities kept saying to them, “Look, we
don’t want to have to put you to death! Would you
please just plead in the following manner so that we
can get you out of here?” And they said, “No,” until
ﬁnally there was no option left for the court system at
the time but to put them to death. They wanted to be
put to death because, in their view, being put to death
meant being embraced in the body of Christ immediately and going directly to paradise.
But more important, the church as a whole was
using these martyrdoms in order to publicize itself
– like grabbing hold of that emotional substrate that
we were talking about yesterday. The question is: Why
does it make such a big diﬀerence to us that humans
have died on behalf of a belief system that we felt relatively indiﬀerent about just the day before yesterday?
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… these martyrdoms are being
accreted to an ideology of
tribal identity.
RICHERSON: It seems to me that cultural groups like
tribes – going back to the idea that these derived from
tribal social instincts – often did need heroes to defend
them, as a didactic device for young people and as a
symbol of what sort of people it is that really deﬁnes
the group. I would think that these martyrdoms are
being accreted to an ideology of tribal identity.

Those are our heroes. But generally martyrs
are made out to be the innocents, and the more innocent they are, the more undeserving they are of the
fate that came to them, the more they become martyrs.
BLOOM:

In cultural evolution, a lot of what
matters is whether the cultural item
grabs your attention.
CALVIN: In cultural evolution, a lot of what matters is
whether the cultural item grabs your attention. People
in advertising are trying to develop better ways to do
it all the time and, heaven help us, cognitive science
will probably fuel the ﬁres for making this even more
eﬃcient. It potentially can lead to a culture of constant
attention-grabbing so that people really can’t go anywhere without having very eﬃcient means focused
on them for grabbing their attention. It has all sorts
of potentials, particularly for beginners who are not
experienced enough to know the tricks that are being
played on them. This is true of all adults outside the
areas of their own expertise.
Let me use the example of neurolinguistic programming. I don’t mean to make any comments about
its eﬀectiveness or its operation, but just talk about
the name of it. The name of it seems to combine neurology and linguistics and computer programming. I
know people in all these ﬁelds, and I don’t know a one
of them who thinks that their culture contributed to
neurolinguistic programming. It was simply a good
name. It sounded like this magniﬁcent convergence.

It grabs people’s attention.
The world is full of this kind of name-borrowing.
We are going to see a lot more of this kind of attentiongrabbing in cultural evolution, and distinguishing the
substance from the appearance is going to become a
lot harder.

… danger to our group is one of the best ways
of getting our group to cohere.

BLOOM: The question is: Why does martyrdom have
so much more power to impel a lot of people to go
out and attempt to recruit more people to the idea
than other things? One reason may be because of
the intergroup tournament, the fact that groups are
constantly competing with each other. If we have had
people within our group who have died at the hands
of a rival group, that means there is a certain danger
to our group. Muzafer Sherif ’s experiments demonstrate that danger to our group is one of the best
ways of getting our group to cohere. If it sends us out
recruiting for members that will enlarge our group,
then our group stands a better chance of surviving
against whoever the enemy is.
In the course of evolution, those groups would be
favored and those group practices or group behaviors would be favored that, in response to a potential
calamity or defeat at the hands of another group,
would rapidly go out and increase the size of the
group. The bigger our group is, the greater its chance
of survival. Groups that didn’t do that – their members would have been wiped out. Groups that did go
out and recruit vigorously, as soon as they saw some
blood spilled, would be those groups that were more
likely to survive. Hence we would have a lot of people
today who, when they see blood spilled in the name
of their group, would rush out and try to mobilize
new members of the group to increase its defensive
and oﬀensive capabilities.

So, the manipulation of the myths about
martyrs is important in the formation of groups. Jesus
was presumably a Jewish nationalist martyr originally
and the early church transformed him into a martyr
for all of humanity.
RICHERSON:
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If our martyrs are too narrowly deﬁned, that would
keep our group small and inhibit the incorporation of
people from outside the group. Serbians are not out
recruiting other people; their martyrs are Serbian
martyrs pure and simple, and that inhibits the ability of the Yugoslav state to grow to incorporate other
nationalities or subnationalities. A big problem in the
Balkans is that the martyrs are deﬁned too narrowly,
one might say.
VELAMOOR:

Munawar, you have been very quiet.

What sort of conviction is that,
that will motivate these people to
sacriﬁce their life for their cause?
ANEES: I don’t know how to react to this question. Peter
and Howard talk about hierarchy of social needs. That
in part explains what really motivates these people to
forget the rest and just go for it. There are explanations: the brainwashing that was done to them and
what goes on in the development of a cult; how cultish behavior is induced and how the person’s brain is
molded even to the extent of dying for that. But I still
have trouble accepting that.
It may be, yes, that you have the cultish inculcation, but look at, for instance, the idea of martyrdom
in Islam – and, I guess, the idea of martyrdom in
Christianity as well, but it is more pronounced in the
case of Islam. There is quite a bit of misunderstanding about the Holy War. But leaving that aside, what
motivates the promise of the paradise? What sort of
conviction is that, that will motivate these people to
sacriﬁce their life for their cause?
BLOOM: If you and I were to conspire and decide to
go out and create a new religion and we wanted to
hook into as many basic, human, inborn motivations
as possible – okay, paradise. Most people can’t achieve
it on the face of this Earth so we will oﬀer them paradise once they are dead.
Then, if we are appealing to 8- or 20-year-old
men, they are at that stage in life where they haven’t
yet found a lifetime sexual partner – or four lifetime
sexual partners, whichever is allowed by the religion at hand. What will we oﬀer them? We will oﬀer
them 70 virgins in paradise. These are very successful
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devices for recruiting people who, in turn, will go out
and kill and die on behalf of our group.
Islam began its process of military conquests during Mohammed’s own time. It is the only religion that
I know whose prophet also was a ﬁghter, and as a consequence, this awareness of the need to recruit young
men to go out and conquer would have come on very
early. Under Umar there were tremendous conquests
and Umar was very much a part of Mohammed’s life.
Christianity didn’t begin to go out and conquer militarily until AD 322, which is quite a long time after
Jesus had died.
So, this is a meme complex. The meme complex
that is used to recruit suicide bombers these days has
every little hook, fruit, and temptation possible built
into it. It is a cunningly, extraordinarily, wonderfully
successful meme.
ANEES: I think that is an oversimpliﬁcation of the
process. You are telling us that it is the social need
for a spiritual realization on the part of the common
people to go and die.

No, no. Look at Islam. Islam is a religion; one
of its primary orders to its followers is zakaat, which
is to be generous to the poor. Islam takes care of a
tremendous number of basic social needs and it does
it very brilliantly.
One of my friends is from Bangladesh and is very
disturbed by that roughly ten percent of the Islamic
community that has managed to kill a tremendous
number of people who are moderates and to take
over the government. These tend to be extremists.
Where is the room for my friend, the moderate? He
is an intellectual and believes in a certain amount
of pluralism, yet he feels he can’t go back to Bangladesh because when he went back to Bangladesh for
his mother’s funeral, the extremists stole his mother’s
body because they insisted that she be buried in a traditional way, thus doing great damage to his family
and their feelings at that time. He feels that he cannot
go back to a country like this.
In a civilization of two billion people that controls
a minimum of 57 countries, it is absolutely ghastly that
the equivalent to our militiamen have taken over and
left no room for the vast majority of Muslims who are
moderate and wouldn’t buy into this at all.
We can’t overgeneralize. There was an article in
what bills itself as “Australia’s intellectual Islamic
BLOOM:
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magazine” on the necessity for martyrdom via packing your body with explosives and going to the most
populated place you can ﬁnd that has nonbelievers in
it and blowing yourself up. Again, this is a magazine
that touts itself as the most intellectually open magazine in Australia. It’s an Islamic magazine. Now, the
people that I know in Islam would be horriﬁed by that,
absolutely horriﬁed. There seems to be a need within
the Islamic community for the vast voiceless majority
to ﬁnd some way of expressing itself in opposition to
the extremists.
That is, in eﬀect, what is happening to a certain
extent in Iran right now. Iran is a marvel, because it
is syncretic. It is one of those instances of something
we were talking about yesterday where you absorb
a great many of the values of your enemy. The current Iranian form of Iatollahism originally started out
being as backward as can be, but it is tremendously
inﬂuenced by the West and, as a consequence, by
democracy. Iran is that wonder of wonders: a country
that has certain very disturbing ideologies but at the
same time shows a great deal of hope for Islam in general, because it is the ﬁrst major Islamic democracy.
ANEES: As I said, I don’t ﬁnd satisfactory answers to
this question: What really motivates these people?
What Howard has just said – it is what has been happening in the contemporary Western world – I think
that is debatable because there are reasons for that.
As to the military conquest in the past, I don’t think
that Islam conquered all of those 57 countries that we
have now. Indonesia was not conquered by military
conquest, and it is the third largest democracy in the
world at this time. Same with Malaysia. Yes, there
were military conquests in certain areas like Egypt,
Syria, and the Spanish – the Iberian Peninsula.
BLOOM:

And India, too.

Yes, and India. These are questions that are
heavily laden with a lot of historical interaction
between Christendom and Islamdom. But going back
to the basic question, what is it for the common man
in the street? You are promising something. The man
who needs bread and butter, and water, and shelter
over his head – to that person you are promising a
tomorrow that he has not seen, which he cannot
verify. It is your promise. Why does he believe your
promise? Why does he believe to the extent that he is
ANEES:

ready to sacriﬁce his life?
There is a tremendous beneﬁt to the
individuals within a culture
of a nation rising in the
hierarchy of nations.
BLOOM: Societies that make these utopian promises and then are able to organize people around the
attempt to achieve utopia, which is often military, as
it was with the Nazis – those groups do tend (unlike
the Nazis) to prosper and conquer large amounts of
territory. When they do conquer large amounts of
territory, then even the quality of life of the average
citizen goes up dramatically, just as the quality of
life of the average citizen under the Pax Americanas
in America exceeds that of many wealthy people in
Third World nations.
There is a tremendous beneﬁt to the individuals
within a culture of a nation rising in the hierarchy of
nations. The higher it rises, the more the individual
prospers. You can see that in ant societies, which
make war on a fairly regular basis. In those ant societies that end up on top of the ant social hierarchy,
even the lowest member of those societies is measurably larger in size than the lowest member of any of
the groups that have not been so successful militarily
and have ended up as third rankers, fourth rankers, or
ﬁfth rankers on the hierarchical scale.
ANEES: Would you then say that utopia is the engine
of military conquest?
BLOOM:

Yes.

Would that apply to the colonial experience of
the European colonial powers?
ANEES:

BLOOM: I haven’t thought about this question, and it
is a good one. But if you read the literature of the late
9th century, it was tremendously salvationist. That is,
it said, “We know the ways of God and we know the
ways to govern … and it is our duty to civilize this
planet, and if we do so we shall be rewarded because
we will have done the only just and proper thing.”
Now, that was a much more secularly expressed point
of view than most, and it’s not quite a utopian point
of view, but there was a mission to bring civilization
to the world. The one thing they were not saying was:
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If we bring civilization to the world, that means we
bring everybody else under our heel and we put them
all to work for us.
ANEES:

alone.

So, the military utopia is not unique to Islam

No, not at all. Christianity had it to the nth
degree. Judaism had it in its early years when it was
trying to do shameful things to the Canaanites. The
Old Testament is a book about exterminations of
entire people. God gets angry at Saul and drives him
mad because God has told Saul to go into a Canaanite
town and to kill every man, woman, child, and animal, and to lay them under rakes and harrows. Saul
didn’t follow the commandment of God. He killed
almost all the men (he kept one alive); he killed all the
women; he killed all the children; but he didn’t kill the
ﬂocks. Well, God had told him to kill everything and
he didn’t do it. So, God – being someone who insists
on absolute obedience – said, “That’s it, Saul. You have
just blown it.”
BLOOM:

ANEES: That still doesn’t answer the question: What
attracts these people to go for that?
BLOOM: These are societies in which individuals will
sacriﬁce themselves for the larger good, and they
will do it in the name of a utopia. Those individuals
may die, but should that society succeed as readily
as Islam and Christianity did, both of which took
over large slices of the globe, then the average citizen
will gain tremendously. The guy who didn’t die will
gain tremendously. The society as a whole will gain
tremendously since there is an ongoing competition
between societies that determines a social hierarchy,
and then that social hierarchy retains a stasis for a
good long time.
Then those societies that have the doctrines that
incite the greatest number of their members to the
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highest degree of self-sacriﬁce, courage, and bravery
– courage and bravery meaning willingness to kill as
many people as possible, and the cunning and training to achieve it – that society will ultimately do best
in the evolutionary race. Over the course of time,
societies of that sort will be favored and societies that
don’t have those points of view will diminish until
they are either meaningless or out of existence.
VELAMOOR: Walter, do you have a comment on this
before we move on to the next question?

… in a way the meme works for
its own survival.

KISTLER: Well, I can only agree. It is no doubt that the
group having the right meme – this means partly selfsacriﬁce and working for the group, and partly being
aggressive and taking over others – will better survive, and this means that in a way the meme works
for its own survival.
BLOOM: That goes back to the question: What is the
genotype and what is the phenotype? This is not a
universal answer for all memes, but in the case of
large meme complexes – those we can call ideologies
or religions – the genotype is the collection or is the
worldview.
KISTLER:

It is the meme complex.

BLOOM: Right. And the phenotype is the social organization.
KISTLER:

The poor people who die.

VELAMOOR: Okay, let’s end our discussion of this question, and go on to the next.
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VELAMOOR: Let’s go to the question that Bill raised
early this morning and put that one on the table. Bill,
perhaps you can articulate it and lead oﬀ the discussion.

… in biological evolution …
adaptations don’t last necessarily
unless a second event happens,
usually called speciation …
CALVIN: Okay. In general, in biological evolution you
have two kinds of variation. There is the variation that
we associate with producing adaptation – you adapt
to the local environment where your subpopulation
lives: say, at a particular island. You develop the right
anatomy and behavior that are suitable for that. But it
is very easy to lose that if you have a group of immigrants come in who proceed to dilute what you have
accomplished by bringing their gene characteristics in.
That is to say, adaptations don’t last necessarily unless
a second event happens, usually called speciation,
but that is perhaps overkill in terms of terminology.
You need something that keeps things from sliding
backwards quite so easily. There are ways of doing this
in biology that are short of speciation; for example,
assortative mating may tend to keep two groups separate.
I want us to consider the problem of cultural evolution from the standpoint of: Are there things that stop
backsliding? In other words, once you accomplish a
certain amount of variation, what enables you to not
just go backwards and let it mix with everything else
again and lose it?
I want to suggest three examples about how you
prevent cultural evolution from backsliding. The ﬁrst
was illustrated by the Anabaptists. That is to say, you
can create barriers; you don’t allow people to marry
into the group, or you don’t allow your group to sample the culture. There are ways of insulating.

The second is basically that when you write down
something, you tend to slow down the variations. For
example, the biblical stories were told over thousands
of years, but when they ﬁnally were written down,
then we had a standard version to refer to. Yes, a story
teller may produce a variation, but it will come back
to the written version pretty quickly. So, that is one of
the ways of backstopping.
The third is technology on a broader scale. For
example, when you invent a transistor, you don’t
backslide to vacuum tubes very easily, because transistors are far more eﬃcient and cheaper. Unless you
run out of sand, you are not going backslide to vacuum tubes. So, there is a great deal of backstopping
at present, and the future of cultural evolution needs
to take account not only of all the new things you can
do, but the things that cause you to keep them – that
is, not just their success but what will keep them from
getting mixed up with other things and being lost.
RICHERSON: I want to make a brief comment on insulation or pseudospeciation. Rob Boyd and I made
some models of that process, a version of the indirect
bias model. The basic idea is that you have some symbolic trait. Let’s say it is a dialect and the transmission
rule is that you prefer to imitate people who have the
same dialect as you have. In the model we made, you
also were required to imitate successful people. We
imagined two groups – sometimes more than two
groups in some versions of the model – that are on
an ecological gradient where it is best to do the farm,
say, at one habitat and it is best to raise livestock in
the other habitat. Or maybe, to make it a little more
complicated, you should have a 60:40 ratio of cows to
farmland eﬀort in one place, and the opposite in the
other. A symbolic diﬀerence will arise through a correlation between the adaptive trait and the symbolic
trait, and that will drive the evolution of a symbolic
marker.
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The model has some interesting testable predictions. For example, if you have a small group
embedded in a larger group, the smaller group will
suﬀer more pressure – just like a peripheral isolate
population in biology backcrossing with a larger
population. There will be a ﬂood of memes or genes
into this little local, isolated population. If social distinctiveness is to be maintained, the marker character
has to become more extreme in the small group. The
symbolic markers of small groups pursuing a distinctive way of life will tend to become exaggerated if our
model is correct. That seems to be roughly true. The
model hasn’t really been formally tested to my satisfaction. At least on pencil and paper, the mechanism
works.
VELAMOOR: So, the diﬀerences are magniﬁed and
exaggerated in order to preserve the identity?

When you get a very diﬀerent group
embedded in a larger group, they
maintain that in part by having a
more rigid isolating mechanism …
RICHERSON: Yes. For example, Anabaptists have exaggerated dress styles and things like that. When you
get a very diﬀerent group embedded in a larger group,
they maintain that in part by having a more rigid
isolating mechanism, by having more and more exaggerated symbols of the diﬀerence. The host culture
doesn’t really much care oftentimes.
BLOOM: There has been a lot of research recently with
spiders illustrating that you can have two populations
that are practically intermingled, but one population will begin to adapt a diﬀerent form of mating
dance from the other. The new mating dance takes
hold because the males are doing it and because the
females are receptive to it. The more generations you
have of this particular mating dance, the further and
further these two intermixed groups will grow apart
– through a cultural barrier rather than a geographic
barrier.
If it happens with spiders, that is nothing compared to the way in which it happens with subcultural
groups of human beings who vary from each other
on the basis of the slang that they use, the body posture that they use, the facial gestures that they use, the
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things that they think are cool, the things that they
think are horrid, and a whole variety of things of that
sort.
Then there were quite a few studies done during
the 950s and have continued to be done that have
shown that there is a great deal of assortative mating
on the basis of these subcultural cues. So, for everything that Peter has worked out as a mathematical
model, there is tons of research to demonstrate that it
operates in real life.
One thing not mentioned here is when
the in-group, attempting to preserve its uniqueness
or identity, succeeds just by demonizing the other,
simply incorporating negatives – saying, “That’s bad,”
in everything that goes on in the socializing process
of the individual within the group. After a while, it
becomes second nature.
VELAMOOR:

Basically, the pseudospeciation
process keeps generating new
hypotheses and new alternatives
to which society can turn.
BLOOM: There is ironically a value to all of the pseudospeciation, as long as it is properly balanced with larger
homogenization. It was James Burke who pointed out
this particular example. The nonconformists in England were excluded from respectable societies. They
were not allowed to participate in government. They
were not allowed to attend the normal school system.
They were basically locked out of almost every established social institution.
This would have seemed to be the kiss of death,
but it was anything but. The fact is that the traditional
education systems were locked into old methods and
had no room for the new techniques that were being
developed by science. The nonconformist groups, on
the other hand, were able to start an education system from scratch. They built theirs around the new
sciences and the new economies. As a result, their
children were inﬁnitely better prepared for an industrial revolution, which hadn’t quite happened yet, but
was about to, and it was their children who went on to
raise the money and build the bargeways that allowed
for the inexpensive transportation of coal to the major
cities. And then it was their children who went out
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and developed all of the gadgetry and all of the basic
sciences that came out of the coal revolution.
The coal revolution was like our dot.com revolution, our Internet revolution. In the same way that
Bill Gates went from a “nerd” to the world’s wealthiest
man in a very short time, the nonconformists gained
from their exclusion and their expulsion, and became
the most important people in England within a matter of one or two generations.
Basically, the pseudospeciation process keeps generating new hypotheses and new alternatives to which
society can turn. It is very important that society have
a large number of alternatives available, just as the
immune system has to have literally billions of alternatives available at any given time, if the larger society
is going to be able to adapt to a constantly changing
social environment and a constantly changing physical environment.

At a coarse level of granularity
there is a lot of backsliding.

GABORA: At a coarse level of granularity there is a lot
of backsliding. In biology the classic example is the
hares and the foxes, but you see it in culture, too, with
the return of mini-skirts, for example. At a ﬁne level of
granularity, there was the mini-skirt in the context of
when it ﬁrst appeared in the 960s, but to have these
mini-skirts reappearing now, it is slightly diﬀerent
because of what happened in between. Maybe there
are slightly diﬀerent associations that it evokes in the
mind of someone who is wearing them or watching
this. It is also a matter of granularity whether it is a
backstop or whether it is not, and there are a lot of
periodic attracters.
CALVIN: I am suggesting that maybe one percent of the

time you have the coincidence of variation and backstopping that produces some of the more interesting
things that evolution does.

Why is it that the desire for ultimate chaos and
ultimate destruction seizes us periodically on a
large scale and on occasion even succeeds in
destroying a society?
BLOOM: Bill, I have a question for you. This is one that
has bothered me for a long time. I believe it was the
Teotihuacan civilization, which we were referring
to yesterday when talking about the progress of the
Aztec from the north down to the south where they
ultimately took over Tenochtitlan. Teotihuacan was
an extremely well-developed society and then at a
certain point it disappeared. All of the archaeological
evidence indicates that it did not disappear because
of an attack from outside that burned it to the ground
like Troy was, but that its own citizens went out of
control and burned it down.
We see these tendencies in our own society quite
often. Teenagers and people in their early twenties
develop these tremendous, feverish movements that
seem to be in favor of destroying the old society.
Lenin’s older brother, for example, was a part of one
of these groups in Russia and was hanged for it. His
group was busy tossing bombs under the carriages
of every conceivable aristocrat that they could ﬁnd,
which could have destroyed the society. In fact, they
wanted to destroy the society. They had the illusion
that if they destroyed the society, utopia would come
all by itself.
I have an answer to this question, but I would like
to hear somebody else’s answer. Why is it that the
desire for ultimate chaos and ultimate destruction
seizes us periodically on a large scale and on occasion
even succeeds in destroying a society?

Empirically, militant ideologies do seem to have a sort of
free-running dynamic to them and they eventually
ﬁnd themselves in very extreme positions.

Rob and I built those models of runaway
indirect bias. The basic idea is that the evolution of
ideological systems might be something like the evolution of sexually selected characters. Some of the
indicator characters in an ideology might involve
RICHERSON:
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how militant you are and so it becomes a runaway
process along the dimension of “more militant than
thou.” Empirically, militant ideologies do seem to
have a sort of free-running dynamic to them and they
eventually ﬁnd themselves in very extreme positions.
The ﬁssion of Protestants during the Reformation
that led to the wars of religion – all these violent outﬁts with their particular ideologies – I am not sure
that our model is exactly the right one to explain
that, but it seems, from the empirical evidence, that
it is likely that something like that operates, and these
subgroups just spontaneously spin out of control.
BLOOM: This would make total sense because Konrad
Lorenz analyzed this, and he said that an adolescent
generation and a generation of those in their twenties
is a generation that deliberately tries to take things
apart so they can put things back together again in
a new way. That adds to the adaptability of a culture
over time, as horrible as it seems at the moment.
What you are saying is that this tendency, which is
a natural one in society in general, if Konrad Lorenz
is correct, can then run away just like the peacock’s
tail getting out of control to the point where 99 percent of the time it works in giving a culture ﬂexibility
but one percent of the time, wow, it can backﬁre.
RICHERSON: Sometimes it just runs oﬀ in relatively
harmless directions. Our modern consumer society
runs on that dynamic, having bigger and better consumer objects. That is not entirely helpful either.

… in biology in ecosystems that
periodically shrink, like when
you have a drought. The ﬂip side
of that is that there is an enormous
re-expansion opportunity …
CALVIN: Let me try answering Howard’s question
this way. First of all, from the standpoint of the 20year-olds, the old people control all the resources. By
tearing things down, they create for themselves an
expansion opportunity. It is the same sort of thing
that you see in biology in ecosystems that periodically shrink, like when you have a drought. The ﬂip
side of that is that there is an enormous reexpansion
opportunity for those that are still surviving and living on the fringes to expand into the new territories
that it opens up. I think a lot of the destructiveness of
late teenagers could perhaps be understood in terms
of the idea that for them and their genes, there is an
advantage to creating an expansion opportunity.
BLOOM: I think of it in terms of monkeys who wander around in teenage gangs looking for some
well-ensconced, high-status male with a large harem
whom they can challenge and ultimately knock out
of his position, so that then they can skirmish among
themselves until one of them comes out the winner
and he takes over the entire harem.
Oscillation between poles is a very important part
of the process of society’s operation as a collective
intelligence, but that is such a complex idea, I won’t
get any further into it.
VELAMOOR: Let’s take a ﬁve-minute break and we will
come back to the last aspect of this discussion.
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VELAMOOR: I would like now to get into the last phase
of this workshop. To get us out of our comfort zones,
let’s think ahead to what might happen, in terms of
culture, a thousand years from now. Think about
human culture in a thousand-year horizon. This is
no-holds-barred. It is the year 3000. Take your best
shots. We will go around the table with a time limitation of three minutes each. Who wants to do this
wonderful exercise ﬁrst?

We will probably have learned to take
ourselves out of these bodies that
are so uncomfortable to us and put
ourselves into something else …
BLOOM: I will take a shot at it. It has been demonstrated that every attempt by human beings to predict
what they will be like – 50 years from now, 00 years
from now, or a thousand years from now – has been
a miserable and dismal failure because they were
all straight-line predictions of what our technology
could lead to. In fact, what has changed most is the
social milieu, and it has changed in ways that would
absolutely horrify and baﬄe us.
So, I predict that a thousand years from now
society will be horrifying and baﬄing but there still
will be society. Why? Because the universe has been
social ever since its ﬁrst 0-30 seconds of existence. It
is unlikely to give up on that particular privilege. We
will probably have learned to take ourselves out of
these bodies that are so uncomfortable to us and put
ourselves into something else, probably something
that involves just vortices of energy or something of
the sort, so that we can head where we want any time
we want through any wormhole we want, etc. The
changes in society that that will entail will be so massive that we won’t recognize society at all.
In the meantime, on the side, if we need extra
energy, we will be tapping things like those enormous

geysers 0,000,000 light-years long that come from
the nuclei of galaxies, from black holes as they are collapsing in upon themselves.
Plus, who knows what will happen with our major
competitors and cooperators, our major partners:
bacteria? They are very clever, too, and they may still
be out there, outdoing us in some way.

Interplanetary travel … will probably
be one of the most exciting features
of these thousand years.
ANEES: One thousand years is probably – if the past is
any indicator – a very short span of time. On the other
hand, if you look at the pace of technological development and the consequent social change, I think the
next thousand years present a very huge transformation. Two or three areas probably will get the most
prominence. One is, of course, genetic engineering
and the second one is information technology. A
marriage of these two probably will be giving us a
completely new social structure.
I see the ideological barriers coming down because
of the spread of information and because of the way
information technology will be dominating our social
behavior – in large part, determining our social behavior.
I do see a lot of changes occurring on the genetic
scene. In the area of biomedical sciences, we will be
ﬁnding a cure for this illness and that disease, and
so forth, but tinkering with our own genetic makeup
probably will also occur. Right now there is a ban on
the federal funding for cloning; probably that ban will
go and you could be having your own clone.
Interplanetary travel, I believe, will probably be
one of the most exciting features of these thousand
years.
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GABORA: I am not so sure about interplanetary travel.
The last conference I attended was in Toronto, and
there someone argued very strongly that the people
who have left the planet Earth and gone to explore
the Moon have come back profoundly psychologically damaged, and this has all been hidden from the
public. He said that he has interviewed all of the people who have left the Earth. I personally would not
want to leave the Earth because we have evolved to be
coadapted to this environment, so I don’t think interplanetary travel is necessarily going to happen.
But I do agree with you about the barriers coming
down. I think of us as hubs for the cultural dynamic
and you have to look inside these hubs. You have
this conceptual network – things repressing us from
exploring certain regions of this conceptual space
because these ideas are not allowed. I think they are
going to come down. For example, for a long time
people wouldn’t talk about sex. The barriers are going
to come down because the reasons for erecting these
barriers are no longer necessarily there. We are going
to start asking: “Why was it not safe to marry our
cousin? Why was it not safe to explore these kinds of
ideas?”
ANEES: Good reasons may be there for erecting those
barriers and maintaining those barriers, but they may
no longer be defensible.

Cultural evolution will give us
more concrete ways of thinking
of this concept of karma.

The barriers are going to shift and I think
many of them will come down. Maybe some of them
won’t. This issue of censors and repressors coming
down has to do, I think, with the concept of karma.
Cultural evolution will give us more concrete ways
of thinking of this concept of karma. Over the next
thousand years, some of our karma is going to become
manifested or freed.
GABORA:

100

… if societies ever have to become
small … we might end up with
societies that much more – even in
their technologies – resemble ancestral
hunting and gathering systems.
RICHERSON: I think that Howard’s opening comment
is the most important thing of all. It is exceedingly difﬁcult to predict the future ten years in advance, much
less a thousand. The very best we can do is to try to
imagine the envelope of possibilities, the envelope of
all plausible scenarios. That is a tall task in itself and
the most we can possibly aspire to.
I got a lot of my evolutionary training from a
paleobiologist by the name of Jim Valentine, who is, in
macro-evolutionary terms, what people call an externalist. He thinks that most of the history of life on
Earth is dominated by geochemical changes caused by
sea-ﬂoor spreading, and life is tracking these changing environments. So, most of the history of the Earth
is history of the Earth’s biota tracking, over long spans
of time, an erratically changing environment.
In the modern world, we live in an interglacial.
Interglacials are the calm periods of an otherwise
wildly ﬂuctuating climate. We are probably a product of the Pleistocene glacial ﬂuctuations. It seems
to me that the Holocene has permitted agriculture,
which is the foundation of human societies, because
the ﬂuctuations that characterize the last glacial have
moderated extraordinarily, so we live in this nice,
quiet time. Various people argue about how long an
interglacial lasts, but 0,000 years seems to be about
how long the last interglacial lasted. According to
some paleoclimate records, we are due for another
glacial.
Technology is still dependent substantially upon
fossil fuels. It is also dependent upon having a huge
complex society with a huge number of specialists, so
if societies ever have to become small, then the degree
of specialization will have to shrink dramatically and
trade will become much more diﬃcult. I think we
might end up with societies that much more – even
in their technologies – resemble ancestral hunting
and gathering systems. Think about the manufacture
of metal tools. There was no movement in the direction of metallurgy until well after agriculture was
established, when societies were large enough to sus-
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tain smiths as a specialized occupation. It’s not clear
that that isn’t something that would respond more
to the size of society. In other words, we could lose
this knowledge. We are not backstopped. If societies
become small, we are not backstopped; a lot of this
knowledge will be lost.
There is an interesting story about Tasmanian technology. Tasmania was occupied when the sea level
was low, so people just walked over from Australia.
Then 0,000 years ago the sea level rose and isolated
Tasmania as an island. The Tasmanians began island
existence with a fairly complex technology. For example, they had a lot of technology for exploiting marine
resources. Archaeology suggests that gradually over a
0,000-year period they lost this knowledge.
Jared Diamond wrote a thought piece in Nature
arguing that this was lost by drift. There were only a
few thousand people on the whole island, and gradually things like boatbuilding disappeared because
boatbuilding was a high-skill occupation. Very few
people knew it in any one generation. It probably
didn’t happen all in one generation, but gradually the
skills for making more complex technology disappeared. The Tasmanians are notorious for being the
society with the simplest-material technology ever
collected during the great years of discovery in the
9th century. So, we can lose knowledge, under some
scenarios.
… with accumulated experience about
how culture evolves, there will be a
series of constraints imposed upon
cultural evolution.
CALVIN: I agree with most of that. In three minutes
I can’t avoid the hazards of predictions with alternative scenarios, and I can’t do the biological diﬀerences
related to climate. So, what I am going to do is stick to
changes in cultural evolution, as opposed to culture
itself.
Basically I think that with accumulated experience about how culture evolves, there will be a series
of constraints imposed upon cultural evolution. For
example, some of the known hazards – I was talking
about trolling for suckers before – we will probably
outlaw various things. On the other hand, because we
know that what we see in the Balkans and Rwanda,

and so forth, are caused by hatreds that perpetuate
themselves because you’re paying back the group in
the next generation for what they did to your grandparents, there will probably be attempts to create an
amnesia, a sort of book-burning.
VELAMOOR:

Fahrenheit 45.

CALVIN: There will be attempts to damp cultural evolution. I think we will see the equivalent of speed
governors. We are all familiar with how fast things
have been changing in the last ten years. As the disadvantages of that become apparent, I suspect cultural
evolution will proceed in ways characterized by organized attempts to make sure that things don’t change
so rapidly that we wind up with suicide cults and the
like.
The other thing I can imagine in cultural evolution
would be attempts to avoid the hazards of homogenization, the sort of thing that a lot of people in the
world complain about: Western culture invading and
taking over by grabbing the minds of their children
who then don’t learn their parents’ language and so
forth. We might see some attempts to enforce a certain amount of variation by decreasing the tendencies
to conformity so that we maintain more of a range of
variation than what we seem to be heading toward
now.
If our biology continues, if our climate continues,
if our technology continues, those would be guesses
that I would make about what people might try in
terms of adding some sort of legislative and regulatory framework to cultural evolution.
RICHERSON: Would it be fair to call this neo-medievalism? We’ll have an ideologically powerful church
channeling the evolution of culture down approved
lines?
CALVIN: I am not predicting that these things will succeed, but I think people will try things like this.
RICHERSON: But would that be a fair characterization of it, that there would be a powerful ideological
institution like the Catholic Church of the medieval
period, which on the one hand would sponsor and
tolerate diversity and, on the other hand, suppress
what it took to be dangerous diversity, and regulate
the economy in ways that had the eﬀect of slowing it
down?
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CALVIN: I don’t know what the power structure would
be like. I was trying to avoid making assumptions
about it. I am just trying to say that I think that a lot
of the hazards of cultural evolution will be recognized and there will be attempts to take cognizance
of them and to work around them. With some of the
attempts, the cure will be worse than the disease. As
with book-burning, you can see why people might
want to believe that it would be eﬀective.
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VELAMOOR: With that, I would like to declare this
workshop closed. Thank you for coming, each and
every one of you. I enjoyed it thoroughly, and I believe
the Foundation is richer for this experience. Walter, I
leave to you the last word.
KISTLER: According to schedule, we are all through.
We did our work very well. I learned a lot. I even
learned what memes are, and I must now agree that
there is some Darwinism – a mild form of Darwinism
– that may be involved.
I hope you all have a safe trip home.
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n addition to their generous sharing of research
in presentations, some participants of Center for
Human Evolution workshops provide articles or
papers to supplement their lectures or to enhance
understanding of the latest thinking related to evolution. Those additional materials are included in the
record of the event as enclosures. Following the workshop on Cultural Evolution, one paper was submitted
for inclusion in the workshop proceedings:
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“Distilling the Essence of an Evolutionary Process and
Implications for a Formal Description of Culture”
by Liane Gabora and Diederik Aerts

Cultural Evolution | Center for Human Evolution Proceedings of Workshop 4

105

Appendix 2 | Enclosures

106

Cultural Evolution | Center for Human Evolution Proceedings of Workshop 4

Appendix 2.1

Distilling the Essence of an Evolutionary Process
and Implications for a Formal Description of Culture

LIANE GABORA
Department of Psychology, University of California, Berkeley, USA
and Center Leo Apostel for Interdisciplinary Studies, Vrije Universiteit
Brussel, Brussels, Belgium

1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108
2 Do Evolutionary Models Capture
the Dynamics of Culture? . . . . . . . . . . . . . . . . . . . 108

DIEDERIK AERTS
Center Leo Apostel for Interdisciplinary Studies and Department of
Mathematics, Vrije Universiteit Brussel, Brussels, Belgium

2.1 Memes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108

To appear in Center for Human Evolution, Cultural
Evolution, Proceedings of Workshop 4: May 8–9,
2000, Foundation For the Future, Bellevue, WA.

2.3 Computer Models . . . . . . . . . . . . . . . . . . . . . . . 109

Address for correspondence regarding the manuscript:
Liane Gabora
Department of Psychology, University of California, Berkeley
3210 Tolman Hall, Berkeley
CA, 94720-1650 USA
Tel: 510-540-9122
Fax: 510-642-5293
Email: liane@berkeley.edu

2.2 Mathematical Approaches . . . . . . . . . . . . . . . 109

2.4 Where Do We Stand? . . . . . . . . . . . . . . . . . . . . . 110
3 Background from Cognitive Science . . . . . . . . 111
3.1 Conceptual Space and
the Distributed Nature of Memory . . . . . . . . 111
3.2 Conceptual Integration . . . . . . . . . . . . . . . . . . 111
3.3 Focusing and Defocusing . . . . . . . . . . . . . . . . 112
4 Evolution of the Culture-evolving Mind . . . . . 112
4.1 What Sparked the Origin of Culture? . . . . . . 112
4.2 The Earliest Modern Minds and the
‘Cultural Revolution’. . . . . . . . . . . . . . . . . . . . . . 113
5 Rethinking Evolution . . . . . . . . . . . . . . . . . . . . . . . 113
5.1 The Cultural Replicator: Minds Not Memes 114
5.2 Creative Thought Is Not a
Darwinian Process . . . . . . . . . . . . . . . . . . . . . . . 115
5.3 Evolution as Context-driven Actualization
of Potential . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115
6 Concepts: An Enigma at the Heart
of the Problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116
6.1 The SCOP Representation
of a Concept . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117
6.2 Embedding the SCOP
in Complex Hilbert Space. . . . . . . . . . . . . . . . . 118
6.3 Concept Combination . . . . . . . . . . . . . . . . . . . 118
7 Summary and Conclusions . . . . . . . . . . . . . . . . . . 118

Cultural Evolution | Center for Human Evolution Proceedings of Workshop 4

107

Appendix 2.1
Distilling the Essence of an Evolutionary Process and Implications for a Formal Description of Culture

1. Introduction
It has been proposed that, since the origin of life and
the ensuing evolution of biological species, a second
evolutionary process has appeared on our planet. It is
the evolution of culture – e.g., ideas, beliefs, and artifacts – and the creative minds that invent them, adapt
them to new situations, and play with them for artistic expression and fun. But does culture evolve in the
same genuine sense as biological life? And if so, does
it evolve through natural selection, or by some other
means? Why does no other species remotely approach
the degree of cultural complexity of humans? These
are questions that must be addressed because they lie
at the foundation of who we are and what makes our
lives meaningful.
Although much research has been done on how
selective pressures operating at the biological level
aﬀect cognition and culture, little research has
focused on culture as an evolutionary process in its
own right. Nonetheless, culture does appear to evolve.
Like biological forms, cultural forms – ideas, attitudes,
artifacts, mannerisms, etc. – incrementally adapt to
the constraints and aﬀordances of their environment
through descent with modiﬁcation. Agricultural
techniques become more eﬃcient, computers get
faster, scientiﬁc theories predict and account for more
observations, new designs are often artistic spin-oﬀs
of those that preceded them. And in some respects
culture appears to be Darwinian, that is, a process of
diﬀerential replication and selection amongst randomly generated variants. For example, diﬀerent
brands of peanut butter may be said to compete to
be ‘selected’ by consumers. This suggests that knowledge of biological evolution can be put to use to gain
insight into cultural patterns. However, the attempt
to straightforwardly apply Darwinian theory to
culture has not been overwhelmingly fruitful. It certainly hasn’t provided the kind of unifying framework
for the social sciences that Darwin’s idea of natural
selection provided for the biological sciences. This is
largely because the underlying substrate of the process – human beings – are notoriously complex and
unpredictable! For example, natural selection cannot
tell us much about how someone came up with the
idea for turning peanuts into a spreadable substance
in the ﬁrst place!
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The diﬃculty applying evolutionary theory as it
has been developed in biology to culture arises largely
because of the highly nonrandom manner in which
the mind – the hub of cultural change – generates and
assimilates novelty. To understand how, when, and
why the human mind became capable of supporting
culture, and what may have previously held it back,
we need to know something about how we attained
the creative powers we now possess, and how creative
processes actually work, in groups as well as individuals. To invent in the strategic, intuitive manner
characteristic of the human mind requires a cognitive
architecture that supports the capacity to spontaneously adapt concepts to new circumstances and merge
them together to conceptualize new situations. Thus
we ﬁnd that at the heart of the puzzle of how culture
evolves lies the problem of concepts, not so much just
how we use them to identify and classify objects in
the world, but their contextuality and compositionality, and the creative processes thereby enabled.
We will see that the change-of-state a mind undergoes as it develops an idea is not a natural selection
process, and indeed it may be that culture evolves, but
only in small part through Darwinian mechanisms.
We suggest that its basic mode of evolving turns out
to be a more general process referred to as contextdriven actualization of potential. Thus the story of how
ideas are born and bred in one mind after another
leads us to another story, that of what it means to
evolve, and how an evolutionary process could work.
Finally, this paper will touch on how an evolutionary
perspective on culture can shed light on questions of
a philosophical or spiritual nature that have been with
us since the ﬁrst ﬂedgling creative insights glimmered
in our ancestors’ brains.

2. Do Evolutionary Models Capture
the Dynamics of Culture?
Let us consider how well attempts to formally or
informally describe culture as an evolutionary process do at capturing the cultural dynamic.
2.1 Memes

Perhaps the most well-known attempt to apply Darwinism to culture is the meme approach (Aunger,
2000; Blackmore, 999, 2000; Dawkins, 976). It simpliﬁes things by restricting what counts as ‘culturally
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transmitted’ to things that are passed from one person to another relatively intact, such as eye-catching
fashions, or belief in God. This approach quickly runs
into problems – ﬁrst because ideas and stories are
not simply stored, outputted, and copied by others as
discreet chunks, complete unto themselves. They are
dynamically inﬂuenced by the context in which they
appear, and we process and re-process them in ways
that reﬂect our unique experiences and unique style
of weaving them into an internal model of the world,
or worldview. Furthermore, the meme perspective
leads us to view ourselves as ‘meme hosts’, passive
imitators and transmitters of memes. Although some
authors have capitalized on the shock value of the
ensuing dismal view of the human condition, clearly
we are not merely passive hosts but active evolvers of
culture.
2.2 Mathematical Approaches

Others have drawn from mathematical models of
population genetics and epidemiology to model the
spread of ideas (Cavalli-Sforza & Feldman, 98;
Schuster & Sigmund, 983; Boyd & Richerson, 985).
They examine the conditions under which mutated
units of culture pass vertically via family, or horizontally through a community by imitation within
an age cohort, and proliferate. The limitations of
this approach are expressed succinctly by Kauﬀman
(999):
True, but impoverished. Why impoverished?
Because the concept of meme, and its descent with
modiﬁcation is taken as a, or perhaps ‘the’ central conceptual contribution to the evolution of human culture.
But the conceptual framework is so limited as to be
nearly trivial. Like NeoDarwinism, it suﬀers from the
inability to account for the source of new forms, new
memes. Further, mere descent with modiﬁcation is a
vastly oversimpliﬁed image.
Consider the new concepts, artifacts, legal systems,
modes of governance, modes of coevolving organizations at diﬀerent levels that have come into existence
in the past three million years. Our understanding of
these and other aspects of culture transforms every
day. Take, for instance, the Wright brothers’ airplane.
It is a recombination of four technological facts: an
airfoil, a light gas engine, bicycle wheels, and a propeller. The more diversity that exists in a technological
community, the more diversity of novel combinations

of existing elements are present that might later prove
useful in some context. Thus, 200,000 years ago, the
diversity of the economic web of goods and services was
severely limited. Today it is vast. 200,000 years ago,
ﬁnding a technological novelty with the stone and bone
implements available was hard. Today, with millions of
artifacts already in existence, the generation of novel
ones is easy.
In short, memes do not just descend with modiﬁcation. A rich web of conceptual interactions is at work
as humans happen upon, design, and implement a
combinatorially exploding diversity of new goods and
services. This WEB structure of technological and cultural evolution is far richer, and far closer to the truth,
than mere meme descent with modiﬁcation. Indeed,
this broader view helps us begin to understand how
and why memes recombine and diversify. It is a more
generative picture, undoubtedly still inadequate, but
far better than a naïve copying of neoDarwinism.
2.3 Computer Models

To what extent can we computationally abstract the
underlying skeleton of the cultural process and actually evolve something with it? If culture, like biology,
is a form of evolution, it should be possible to develop
a minimal model of it analogous to the genetic algorithm, a biologically inspired search tool that evolves
solutions to complex problems through a reiterated
process of randomly mutating information patterns
and selectively replicating those that come closest to
a solution (Holland, 975). Meme and Variations (or
MAV for short) is to our knowledge the ﬁrst computer model of the process by which culture evolves
in a society of interacting individuals. It is discussed
only brieﬂy here since it is presented in detail elsewhere (Gabora, 995). MAV consists of an artiﬁcial
society of neural network-based agents that don’t have
genomes, and neither die nor have oﬀspring, but that
can invent, assess, imitate, and implement ideas, and
thereby gradually increase the ﬁtness of their actions.
Agents have an unsophisticated but functional capacity to mentally simulate or assess the relative ﬁtness
of an action before actually implementing it (and
this capacity can be turned oﬀ). They are also able
to invent strategically and intuitively, as opposed to
randomly, building up ‘hunches’ based on trends that
worked in the past (and this too can be turned oﬀ).
This was possible because of the integrated structure
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of the neural network. All the agents’ concepts are
connected, if indirectly, to one another, and thus each
can inﬂuence, if only weakly, each other. The architecture of MAV is also such that it implements a cultural
version of epistasis. In biological epistasis, the ﬁtness
conferred by one gene depends on which allele is
present at another gene. In MAV, the ﬁtness conferred
by the locus determining the movement of one limb
depends on what the other limbs are doing.
Initially all agents are immobile. Every iteration,
each agent has the opportunity to acquire a new idea
for some action, either through ) innovation, by strategically modifying a previously learned idea, or 2)
imitation, by copying an action performed by a neighbor. Quickly some agent invents an action that has a
higher ﬁtness than doing nothing, and this action gets
imitated by others. As ideas continue to be invented,
assessed, implemented as actions, and spread through
imitation, the diversity of actions increases. Diversity
then decreases as the society evolves toward implementing only those actions that are most ﬁt.
MAV exhibits many phenomena observed in biology, such as drift – changes in the relative frequencies
of diﬀerent alleles (forms of a gene) as a statistical
byproduct of randomly sampling from a ﬁnite population. Second, as in biology, we ﬁnd that epistasis
increases the amount of time it takes to evolve. Third,
although in the absence of variation-generating operations culture does not evolve, increasing innovation
much beyond the minimum necessary causes average
ﬁtness to decrease, just as in biology.
MAV also addresses the evolutionary consequences of phenomena unique to culture. Imitation,
mental simulation, and strategic (as opposed to random) generation of variation all increase the rate at
which ﬁtter actions evolve. The higher the ratio of
innovation to imitation, the greater the diversity, and
the higher the ﬁtness of the ﬁttest action. Interestingly, however, for the society as a whole, the optimal
innovation-to-imitation ratio was approximately 2:
(but diversity is compromised). For the agent with
the ﬁttest behavior, the less it imitated (i.e., the more
eﬀort reserved for innovation), the better. This suggests if you’re the smartest one around, don’t waste
time copying what others are doing!
Thus it is possible to genuinely evolve information using a computer algorithm that mimics the
mechanics of culture (). More recent computer mod-
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els of cultural evolution (e.g., Spector & Luke, 996a,
b; Baldassarre, 200) embed the cultural dynamic in
a genetic algorithm. Thus agents not only exchange
ideas but bear oﬀspring and die. Although these models have unearthed interesting results concerning the
interaction between biological and cultural evolution,
we believe the ﬁrst priority is to ﬁrst learn what we
can through computer simulations of culture alone
before combining the two. After all, culture is not
merely an extension of biology. Biology does not provide adequate explanatory power to account for the
existence of widgets (just as physics cannot explain
the existence of worms). Culture is spectacularly
unlike anything else biological processes have given
rise to. Indeed there is much left to do with such a culture-only modeling approach. Everyday experience
suggests that human culture exhibits other phenomena observed in biological evolution that could be
investigated with this kind of computer model, such
as Founder Eﬀect (stabilization in a closed-oﬀ social
group) and altruism (being especially nice to those
who are related to you). In fact, one could argue that
humans feel more altruistic toward their ‘cultural kin’
than their biological kin. (For example, who would
you go out of your way for the most: someone who
has the same eye color or blood type as you, or someone who shares your interests?)
2.4 Where do we stand?

How well have we done at capturing what really
happens in cultural evolution? At best, invention
and imitation are modeled as single-step processes,
in no way coming close to what really happens as a
novel idea is churned through. There is a saying, ‘you
never step into the same stream twice,’ and it applies
to streams of thought as well as streams of water.
Units of culture are not retrieved whole and discreet
from memory like apples from a box. Humans not
only have the ability to blend and adapt ideas to new
situations and see them in new perspectives, we are
compelled to. And we are compelled to entice others
to see things our way too, or to bat ideas around with
one another, using each other as a mental scaﬀold.
Moreover, just about anything is food for thought,
and thus food for culturally transmittable behavior.
Some items in memory, such as a recipe for goulash, may be straightforwardly transmitted through
imitation. Others, such as, say, an attitude of racial
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prejudice, appear to be culturally transmitted, but it
is impossible to point to any particular phrase or gesture through which this transmission is mediated. Still
others partake in the cultural dynamic in even subtler
ways, as when a composer releases the painful experience of his daughter’s death in a piece of music.
As an idea passes from one individual to another, it
assimilates into the various minds it encounters, and
these minds are altered to accommodate not only the
idea but also what it may, perhaps only subtly, imply
or suggest. An idea has a diﬀerent impact on diﬀerent
individuals, depending on the beliefs and preconceptions already in place. Furthermore, individuals
diﬀer in the extent to which they process it, and thus
the extent to which their worldview is aﬀected by it
and by its ‘halo’ of implications. They also diﬀer in
the extent to which their processing of the idea takes
place alone or through interaction with others. There
are individuals who are never directly exposed to the
idea, but indirectly altered by it nevertheless, through
exposure to others who are directly exposed. In short,
the evolution of the ideas, stories, and artifacts that
constitute culture is a subtle matter.

3. Background from Cognitive Science
In order to understand the mechanics of the creative
thought processes through which cultural novelty is
generated, let us brieﬂy examine the underlying cognitive architecture.
3.1 Conceptual Space and the Distributed Nature
of Memory

We begin by looking at how episodes or items of
experience are stored in memory, and how we navigate through memory by way of abstract concepts.
Episodes stored in the mind are distributed across a
cell assembly that contains many locations, and likewise, each location participates in the storage of many
items (Hinton et al., 986; Palm, 980). According to
the doctrine of neural re-entrance, the same memory
locations get used and reused again and again (Edelman, 987). Each location is sensitive to a broad range
of subsymbolic microfeatures (Smolensky, 988), or
values of them (e.g., Churchland & Sejnowski, 992).
Thus location A may respond preferentially to lines
oriented at, say, 45 degrees from the horizontal, neighboring location B to lines at a slightly diﬀerent angle,

say, 46 degrees, and so forth. However, although A
responds maximally to lines of 45 degrees, it responds
to a lesser degree to lines of 46 degrees. This kind
of organization is referred to as coarse coding. Thus
when we speak of a distributed memory, we speak
of one where, for example, location A would participate in the storage of all those memories involving
lines at close to 45 degrees, and each of these memories aﬀect not just location A but a constellation of
other locations. This kind of architecture is also said
to be content-addressable because similar or related
items activate, and get stored in, overlapping memory
regions. It can be useful to think of a state of the mind
as consisting of a speciﬁc combination of distinguishable features or properties, and of all possible states of
mind as deﬁning what can be called conceptual space.
This kind of distributed, content-addressable
architecture enables culturally acquired information
or past experiences to be recursively manipulated
or redescribed in streams of thought, or indirectly
colored by more recent events. The alterations they
acquire as they are mulled over are highly nonrandom, reﬂecting not just the mind’s analytic capacities
but also its associative structure. And because the
process is aﬀected by the circumstances of the present moment, even simple recollection is a contextual
reconstructive event.
3.2 Conceptual Integration

Following the pioneering eﬀorts of Piaget, Vygotsky,
and others, it has become clear that a worldview
is not present from birth but develops naturally
through experience in the world. The infant mind is
predisposed to selectively attend biologically salient
features, and respond accordingly. If it is hungry and
sees its mother’s breast, it suckles; if it feels something
extremely hot or cold it pulls away, and so forth. In
addition to innate predispositions to respond categorically to certain stimuli, it is widely thought that
infants possess higher cognitive competencies (Gelman, 993; Keil, 995). These competencies may be
due to core knowledge (Spelke, 2000), intuitive theories (Carey, 985), or simply predispositions to direct
attention to salient (particularly social) elements of
a situation (Leslie, 2000). An infant is also capable
of storing episodes as memories. Although episodes
from infancy are rarely accessible later in life, they do
get etched into memory, as evidenced by the capacity
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for reminding events, which is present by two months
of age (Davis & Rovee-Collier, 983; Rovee-Collier et
al., 999; Matzel et al., 992).
Although the issue is controversial, it is widely
accepted that between six and eight years of age, a child
moves from implicit, domain-speciﬁc representations
to explicit, more broadly applicable representations
(Karmiloﬀ-Smith, 990, 992). This is evidence of
starting to have a sense of how the various aspects of
life, society, and the world at large, ﬁt together and
relate to one another. Aided by social exchange, and
mediated by artifacts, a framework for how things
are and how things work falls into place, and it bears
some likeness (and also some dis-similarities) to that
of its predecessors, such as the worldviews of parents
and other inﬂuential individuals. Some experiences
are either so consistent, or so inconsistent with the
worldview that they have little impact on it. Others
mesh readily with existing ideas, or ring true intuitively, and percolate deep into the newly emerging
worldview, renewing the child’s understanding of a
myriad other notions or events. The child, thereby
encultured, becomes a unique cog in the cultureevolving machinery.
3.3 Focusing and Defocusing

Once one has an integrated model of the world, how
does it get creatively put to use? Human thought processes vary along a continuum from rigorous and
analytical to intuitive and associative (Ashby & Ell,
2002; Freud, 949; James, 890/950, Johnson-Laird,
983; Kris, 952; Neisser, 963; Rips, 200; Sloman,
996), and it has been experimentally demonstrated
that particularly creative individuals excel at both
(Barron, 963; Eysenck, 995; Feist, 999; Fodor, 995;
Richards et al., 988; Russ, 993). Accordingly, it has
been proposed that creativity involves the ability to
subconsciously focus or defocus attention, thereby
varying the size of the memory region impacted by
and retrieved from in response to a situation (Finke
et al., 992; Gabora, 2002; Martindale, 995). This
capacity, referred to as contextual focus, enables one
to alternate between analytical thought, where the
impacted region is small enough to zero in on only
the most relevant or deﬁning aspects of a situation,
and associative thought, where it is large enough that
seemingly less relevant aspects come into play. When
attempts to solve a problematic situation analyti-
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cally are unsuccessful, attention becomes defocused,
and one takes more aspects into account. Thought
becomes more associative, which may throw a new
perspective on the situation. Maintaining this new
perspective while resuming a state of focused attention – where mental eﬀort is reserved for the sort of
complex operations characteristic of analytic thought
– may lead to a solution.

4. Evolution of the Culture-evolving Mind
Having examined the ﬂuid nature of our novelty generating abilities, we are ready to consider: how did
these abilities come about? In this section we speculate
about how the creative cognitive structure described
in the previous section could have come about, drawing on evidence from archeology and anthropology.
4.1 What Sparked the Origin of Culture?

The origin of task-speciﬁc tools, organized hunting,
ﬁre use, and migration out of Africa .7 million years
ago are suggestive of a signiﬁcant cognitive transition at this time. It is proposed that this transition
occurred due to neurophysiological changes enabling
the receptive ﬁelds where memories are stored and
retrieved from to become more distributed, facilitating reminding events and concept formation. This
would have paved the way for onset of the capacity
for memories and concepts to become integrated
through the formation of a dynamical network of
concepts to yield a self-modifying worldview. It is
further proposed that the process of conceptual
integration comes about through a process referred
to as conceptual closure (Gabora, 2002, submitted).
The notion of a closure space comes from a branch
of topology known as graph theory. It deals with
how points can be connected by edges, and the basic
idea can be explained easily as follows. Imagine you
have a jar full of buttons, which you spill on the ﬂoor.
You tie two randomly chosen buttons with a thread,
and repeat this again and again. Occasionally you
lift a button and see how many connected buttons
get lifted, and you ﬁnd that clusters start to emerge.
When the ratio of strings to buttons reaches about
0.5, you arrive at what is called a percolation threshold, where clusters of connected buttons join to form
a giant cluster containing most of the buttons (Erdos
& Renyi, 959, 960; Kauﬀman, 993). Thus closure in
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the mathematical sense does not mean that nothing
can get in or out. It means that there exists a path for
getting from any one point to any other in the set by
means of connected points.
Now we apply the concept of closure to cognition. Memories are described as points (buttons),
associative paths between them as edges (strings),
and concepts as clusters of connected points. Learning and reminding increase the density of associative
paths, and the probability of concept formation.
Concepts facilitate streams of thought, which forge
connections between more distantly related clusters.
The ratio of associative paths to concepts increases
until it becomes almost inevitable that one giant cluster emerges and the points form a connected closure
space. There now exists a potential associative pathway from any one memory or concept to any other.
Because the memory is integrated, it has the capacity
to reason about one thing in terms of another, adapt
ideas to new circumstances, or frame new experiences
in terms of previous ones, and combine information from diﬀerent domains as in a joke. It should be
stressed that it is not the presence of but the capacity
for an integrated worldview that the human species
came to possess. An infant may be born predisposed
toward conceptual integration, but the process must
begin anew in each young mind.
4.2 The Earliest Modern Minds and the
‘Cultural Revolution’

So we have a worldview in which diﬀerent domains
can be associated at an abstract level. But how did we
come to have the ability to discern and analyze what
are the relevant aspects of these associations so as to
make eﬃcient use of them?
A second cultural transition took place approximately 50,000 ka, during the Upper Paleolithic. We
see at this time a more strategic style of hunting involving speciﬁc animals at speciﬁc sites, colonization of
Australia, replacement of Levallois tool technology
by blade cores in the Near East, elaborate burial sites
indicative of ritualized religion, and the ﬁrst appearance of art, jewelry, and decoration of tools and
pottery in Europe. There is also evidence of modern language, and a restructuring of social relations.
Moreover, cultural change becomes cumulative, one
change building on another – what has come to be
called the Ratchet Eﬀect (Tomasello, 993).

It has been suggested that what was necessary to
bootstrap culture was the capacity for a theory of
mind (ToM), which refers to the capacity to reason
about the mental states of others. However, ToM is
not the golden egg; to be able to strategically invent,
reﬁne, and communicate, much more is involved. It is
proposed that this transition resulted from ﬁne-tuning of the mechanisms underlying contextual focus,
which as we saw earlier is the capacity to subconsciously focus or defocus attention in response to the
situation, thereby varying the size and diversity of
the memory region impacted by and retrieved from
(Gabora, 2003). This enabled humans to spontaneously shift between analytic and associative modes of
thought.
Once we acquired the capacity for contextual
focus, when attempts to solve a problem analytically
were unsuccessful, we could defocus attention, enter
a more associative form of thought, and see it in a
new light. Resuming a state of focused attention, but
now viewing the problem in a new way might lead
to a solution. If not, the focus/defocus process could
be repeated. Thus it became possible to generate new
approaches to the myriad obstacles and dilemmas
large and small that arise in everyday life. The onset of
contextual focus could have given rise to the capacity
for conceptual closure at multiple hierarchical levels, enabling each potential element of culture to be
viewed from diﬀerent perspectives within a continually changing integrated conceptual framework. It is
proposed thus to have played in the origin of art, science, religion, and possibly modern language.

5. Rethinking Evolution
Now that we have an integrated worldview capable of
manifesting and reﬁning contextually relevant actions
and artifacts, let us return to the theoretical issue of
how culture evolves. Is there a replicator in cultural
evolution, and if so, what is it? Do worldviews evolve
like biological organisms through a natural selection
process, or by some other means? What makes something count as an evolutionary process in the ﬁrst
place?

Cultural Evolution | Center for Human Evolution Proceedings of Workshop 4

113

Appendix 2.1
Distilling the Essence of an Evolutionary Process and Implications for a Formal Description of Culture

5.1 The Cultural Replicator: Minds Not Memes

It is often assumed that the basic units of cultural evolution are artifacts like tools, fashions, and so forth,
or the mental representations or ideas that give rise
to these concrete cultural forms. Moreover, it is suggested that artifacts or ideas constitute ‘replicators’,
cultural entities that replicate themselves in the same
sense as living organisms do.
The concept of replicators was thought through
deeply by von Neumann. He postulated that a genuine
self-replicating system consists of coded information
that can and does get used in two distinct ways (von
Neumann, 966). One way is as merely a description
of itself, or self-description, that is passively copied to
the next replicant. In this case, the code is said to be
used as uninterpreted information. The other way is
as a set of instructions for how to put together a copy
of itself; that is, as self-assembly instructions that are
actively deciphered to build the new replicant. In this
case, the code is said to be used as interpreted information. To put it more loosely, the interpreting process
can be thought of as ‘now we make a body,’ and the
uninterpreted use of the code as ‘now we make something that can itself make a body.’ Since biology is the
ﬁeld that inspired this distinction, naturally it applies
here. The DNA self-assembly code is copied – without
interpretation – to produce new strands of identical DNA during the process of meiosis. In successful
gametes, these strands of DNA are decoded – that is,
interpreted – to synthesize the proteins necessary to
construct a body during the process of development.
Neither an artifact nor an idea is a replicator in
the strict sense identiﬁed by von Neumann because it
does not consist of self-assembly instructions. It may
retain structure as it passes from one individual to
another, but does not replicate it. Its transmission is
more akin the transmission of a radio signal and its
reception by one or more radios; neither an idea nor
a radio signal self-replicates in the biological sense,
copying and interpreting an explicit self-assembly
code. Thus it has been argued that the cultural replicator is not an idea but a conceptually closed web of
them that together form a mind, or from an ‘inside’
point of view, a worldview (Gabora, 2004). A worldview replicates without a code, in a self-organized,
emergent fashion, like the autocatalytic sets of polymers widely believed to be the earliest form of life.
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These life forms generated self-similar structure, but
since there was no code yet to copy from, there was
no explicit copying going on. The presence of a given
catalytic polymer, say polymer X, simply sped up
the rate at which certain reactions took place, while
another catalytic polymer, say Y, inﬂuenced the reaction that generated X. Eventually, for each polymer
in the set, there existed a reaction that catalyzed it.
Because the process occurred in a piecemeal manner,
through bottom-up interactions rather than a topdown genetic code, they replicated with low ﬁdelity,
and acquired characteristics were inherited. We can
refer to this kind of structure as a primitive replicator.
A worldview has a similar structure and dynamics.
Just as polymers catalyze reactions that generate other
polymers, retrieval of an item from memory can trigger another, which triggers yet another, and so forth,
thereby cross-linking memories, ideas, and concepts
into a conceptually closed web. Thus a worldview constitutes a second kind of primitive replicator, and it is
worldviews (not separate ideas or memes) that evolve.
A worldview is not just a collection of discrete ideas or
memes, nor do ideas or memes form an interlocking
set like puzzle pieces, because each context impacts
it diﬀerently, fragmenting it into a slightly diﬀerent
puzzle. So, in contradiction to the meme perspective,
neither a painting nor the ideas that went through the
artist’s mind while painting it constitute a replicator.
A painting plays its role in the evolution of culture by
revealing some aspect of the artist’s worldview (which
is a replicator) and thereby aﬀecting the worldviews
(other replicators) of those who admire it.
As with the earliest forms of life, traits acquired over
a lifetime are heritable; that is, get passed on from one
‘generation’ to the next. We hear a joke and, in telling
it, give it our own slant, or we create a disco version of
Beethoven’s Fifth Symphony and a rap version of that.
The evolutionary trajectory of a worldview makes
itself known indirectly, like footprints in the sand,
via the behavior and artifacts it manifests under the
inﬂuence of the contexts it encounters. For example,
when you explain how to change a tire, certain facets of your worldview are revealed, while playing a
piano concerto reveals others. The situation of a ﬂat
tire ‘sliced through’ your worldview in such a way that
certain parts of it were expressed, while the concerto
expressed others.
Thus we argue that while brains were evolving
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through biological evolution, conceptually closed
worldviews began evolving through cultural evolution.
This second evolutionary process rides piggyback on
the ﬁrst, and the two mutually reinforce one another.
As worldviews become increasingly complex, the
artifacts they manifest become increasingly complex,
which necessitates even more complex worldviews, et
cetera.
5.2 Creative Thought Is Not a Darwinian Process

Elsewhere we have presented forceful arguments
that, contrary to some psychologists (Campbell,
960, 965, 987; Simonton, 999a, 999b), neither
worldviews nor the creative processes they generate
evolve through natural selection (Gabora & Aerts, in
press a). Selection theory requires multiple, distinct,
simultaneously actualized states. In cognition, each
thought or cognitive state changes the ‘selection pressure’ against which the next is evaluated; they are not
simultaneously selected amongst. Creative thought is
more a matter of honing in on a vague idea by redescribing successive iterations of it from diﬀerent real
or imagined perspectives; in other words, actualizing
potential through exposure to diﬀerent contexts. It
has been proven that the mathematical description
of contextual change of state introduces a non-Kolmogorovian probability distribution, and a classical
formalism such as selection theory cannot be used
(Aerts, 986; Accardi, 982; Aerts & Aerts, 994;
Pitowsky, 989; Randall & Foulis, 976). Thus an idea
certainly changes as it gets mulled over in a stream
of thought, and indeed it appears to evolve, but the
process by which it evolves is not Darwinian.
Natural selection, as it has been mathematically
formulated, has been able to yield an approximate
description of the evolution of biological organisms
because self-replication instructions are encoded in
the form of a genome, which is shielded from contextual inﬂuence; the genome of the child does not
retain change acquired over the lifetime of the parent.
However, this is not the case for cultural evolution
and the cognitive processes underlying it (nor for the
earliest forms of biological life itself). In a stream of
thought, or a discussion amongst individuals, neither
are all contexts equally likely, nor does context have a
limited eﬀect on future iterations. So the assumptions
that make classical stochastic models useful approximations do not hold for creative thought. Attempts to

apply selection theory to thought commit the serious
error of treating a set of potential, contextually elicited states of one entity as if they were actual states of
a collection of entities, or possible states with no eﬀect
of context, even though the mathematical structure of
the two is completely diﬀerent.
5.3 Evolution as Context-driven Actualization
of Potential

We have seen that human culture does appear to
evolve, and examined two transitions in its evolution.
However, we have also seen that the process through
which it evolves is not strictly Darwinian. How then
does this process of evolution work?
In fact, probing the similarities and diﬀerences
between biological and cultural evolution can deepen
our understanding of how any sort of evolutionary
process could manifest itself. It is becoming increasingly evident that the Darwinian (or neo-Darwinian)
paradigm, powerful though it is, does not even provide a comprehensive account of biological processes
of change (e.g. Kauﬀman, 993; Newman & Muller,
999; Schwartz, 999)(2) let alone nonbiological
processes. There is no reason evolution must be Darwinian, or even involve selection except as a special
case. It is not incorrect to use the term evolution in a
more inclusive sense as adaptive change in response
to environmental constraint; physicists use it to refer
to change in the absence of a measurement, without
implying that selection is involved. It may be that it is
only because Darwinian evolution is such an unusual
form of evolution that it got so much attention it
eventually cornered the word ‘evolution’.
We have been working on a general, transdisciplinary framework for the description and analysis of
evolutionary processes (Gabora & Aerts, in press b).
In a nutshell, evolution is viewed as a process through
which an entity actualizes its potential for change,
sometimes through interaction with a context (e.g.
stimulus, situation, or environment). In other words,
it is a process of context-driven actualization of potential, or CAP. Diﬀerent forms of evolution diﬀer with
respect to the degree to which they are sensitive to,
internalize, and depend upon a particular context,
and whether change of state is deterministic or nondeterministic.
The mathematical structure used to model the
change of state of an entity through context-driven
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actualization of potential (whether it be quantum
particle, macro object, or concept) is the State Context Property System (SCOP). A SCOP consists of
a set of states Σ, a set of relevant contexts M, and a
set of relevant properties L. A change of state modeled by SCOP is of the following form: an entity in a
speciﬁc state p in Σ changes under the inﬂuence of a
speciﬁc context e in M changes to another state q in
Σ. Each state has diﬀerent applicabilities of properties
and diﬀerent probabilities of changing to each other
state. It is this means of describing dynamic change
under the inﬂuence of a context that allows the modeling of subject-object interaction. By way of enabling
cross-disciplinary comparison, the CAP framework
illustrates how unusual Darwinian evolution is, and
clariﬁes in what sense culture is and is not Darwinian. Thus we reach a more general understanding
of how it is that something could evolve.(3) We will
see shortly how this framework is used to model the
change-of-state a mind undergoes as it evokes a concept in a particular context.

6. Concepts: An Enigma at the Heart of
the Problem
We have seen that at the heart of the question of how
culture evolves lies the question of how novelty is
generated. And at the heart of that question lies the
thorny problem of understanding the ﬂexible way we
use concepts. The rationale and philosophy underlying our approach to concepts is outlined in (Aerts
et al., 2004, in press; Gabora et al., 2005). Traditionally concepts were viewed as entities in the mind that
represent a class of entities in the world. However, it
has been pointed out that they do not have a ﬁxed
representational structure; the relevance or applicability features or properties changes depending on
the context in which the concept arises (Rosch, 973;
Barsalou, 982). (For example, although the concept
baby can refer to a real human baby, a plastic doll, or
a stick ﬁgure painted with icing on a cake, for each
situation the set of properties is diﬀerent.) Indeed
when concepts combine, certain properties disappear altogether, while new ones come into play (e.g.,
when baby combines with doll in the conjunction
baby doll, properties atypical of baby, such as ‘made
of plastic’, are gained, while other baby properties
such as ‘has DNA’, are lost). So although until recently
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the primary function of concepts was thought to be
the identiﬁcation of items as instances of a particular
class, increasingly they are thought to not just identify
but actively participate in the generation of meaning
(Rosch, 999). Thus a complete theory of concepts
requires a mathematical formalism that can describe
the contextuality with which they adapt to situations.
It must transcend the Cartesian worldview in which
an entity is viewed as separate and distinct from the
environment it inhabits.
Our approach follows naturally from previous
research on the generalization of the mathematical
formalisms of quantum mechanics, and application
of these generalized formalisms to other situations
involving contextuality, allowing us to incorporate the eﬀect of a measurement or context into the
description of the entity itself. As outlined in (Gabora
& Aerts, 2002), the situation concepts research faces
now is reminiscent of the situation encountered in
physics a century ago. Quantum mechanics was born
when experiments on micro-particles revealed, for
the ﬁrst time in history, a world that resisted description using the mathematics of classical mechanics
which had until then been completely successful.
Like quantum entities whose manifestations change
depending on the measurement context, a concept’s
manifestation also depends on the situation (context)
in which it is encountered. Prior to the measurement
or context, both quantum entities and concepts can
be described as existing in a state of potentiality with
respect to this measurement or context, which mathematically – if the state space is the linear vectorspace
of quantum mechanics – is a superposition of the different states it can change to under inﬂuence of the
measurement or context. As in quantum mechanics,
where the applicability of a property depends on the
context of a measurement relevant to the detection of
that property, the applicabilities of features of a concept also depend on the particular context in which it
is evoked. As in quantum mechanics, where it is common for two entities to combine to become one, it is
common for concepts to spontaneously combine to
form conjunctions of concepts. Quantum mechanics
provides a means of mathematically describing the
process whereby two entities merge to become one,
and generalizations of these formalisms are applicable to not just entangled quantum particles but also
conjunctions of concepts. (Note that this kind of re-
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application of a generalized mathematical structure
has nothing to do with investigations of how phenomena at the quantum level aﬀect cognition.)
6.1 The SCOP Representation of a Concept

Consider two contexts for the concept ‘pet’: ‘The pet
is chewing a bone’ and ‘The pet is being taught to talk.’
In (Aerts & Gabora, 2005a) we show that if subjects
are asked to rate the typicality of a speciﬁc exemplar
of ‘pet’ (e.g., dog) and the applicability of a particular
property of ‘pet’ (e.g., furry), their ratings will depend
on whether ‘pet’ is considered under the ﬁrst context
or the second. Thus dog rates high under the ﬁrst
context and low under the second, whereas parrot
shows the inverse pattern. Similarly with properties,
furry rates high under the ﬁrst context and low under
the second, whereas feathered shows the inverse pattern. A basic aim of our formalism is to model this
type of contextual inﬂuence. We begin by introducing the notion of ‘state of a concept.’ When a concept
is not being considered under any particular context,
and indeed not the subject of conscious thought, we
refer to it as being in its ground state or unexcited
state. When a concept is evoked by some context, we
refer to the concept as being in an excited state. Each
context manifests a diﬀerent excited state, and each
excited state is associated with diﬀerent exemplar
typicalities and property applicabilities. Note that we
are not just proposing that the applicabilities of properties diﬀer for diﬀerent exemplars of a concept, an
eﬀect accounted for in other theories, e.g., prototype
and exemplar theories. The applicability of a single
property varies for each state, as does the typicality
of a single exemplar. Thus for the above example we
introduce two states of the concept ‘pet’, i.e., one that
accounts for the ratings under the ﬁrst context, and
another that accounts for the ratings under the second.
Other theories of concepts have diﬃculty accounting for why items that are dissimilar or even opposite
might nevertheless belong together; for example, why
white might be more likely to be categorized with black
than with ﬂat, or why dwarf might be more likely to
be categorized with giant than with, say, salesman.
Adopting the quantum terminology, this problem
gets solved by distinguishing between similarity with
respect to which contexts are relevant – compatibility
– and similarity with respect to values for those con-

texts – correlation. This reﬁned notion of similarity
enables us to develop context-sensitive measures of
conceptual distance.
We develop the mathematical structure of a concept using SCOP by identifying structures of the sets
of states Σ, contexts M, and properties L. Each state p
in Σ has its own typicality values for exemplars and
applicabilities of properties. Consider for the concept
‘pet’, contexts e ‘The pet runs quickly through the
garden’ and f ‘the pet runs quickly,’ we can say that
e ‘is stronger than or equal to’ f, thereby introducing a partial order relation in the set of contexts M.
By introducing the ‘and’ context and the ‘or’ context,
set M obtains the structure of a complete lattice. By
introducing the ‘not’ context for any other context,
the structure of an orthocomplementation can be
derived for M. If the state of a concept is not aﬀected
by a context, it is said to be an eigenstate for this context. Otherwise it is a potentiality state for this context
(reﬂecting its susceptibility to change).
We ﬁnd that the structure of the SCOP for a concept
entails a nonclassical (i.e., quantum) logical structure.
One manifestation of this is that for two contexts e
and f in M, a state is not necessarily an eigenstate of
the context e ‘or’ f if and only if it is an eigenstate of e
‘or’ an eigenstate of f. Another such manifestation is
that although any state is an eigenstate of the context e
‘or’ not e, we cannot say that any state is an eigenstate
of e ‘or’ an eigenstate of not e. The latter argument can
easily be illustrated by the contrast between context
e ‘The pet runs quickly,’ and context not e ‘It is not so
that the pet runs quickly.’ Any state of ‘pet’ that does
not speciﬁcally refer to what the pet is doing is neither an eigenstate of e (indeed, in e the state of pet
changes to one in which the pet ‘runs quickly’) nor is
it an eigenstate of not e (here the state of ‘pet’ is also
aﬀected; it changes to a state in which the pet ‘it is
not so that the pet runs quickly’). A complete orthocomplemented lattice structure is also derived for the
set of properties L. The existence of a complete lattice
structure for the sets of contexts and properties makes
it possible to construct a topological representation of
a SCOP in a closure space.
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6.2 Embedding the SCOP in Complex Hilbert Space

The identiﬁcation of the complete orthocomplemented lattice structure for the sets of contexts and
properties of the SCOP is an operational derivation,
i.e., we do not make any non-operational technical
hypothesis, but merely derive the structure by taking
into account the natural relations (such as the partial order relation of ‘stronger than or equal to’) that
exist in the sets of contexts and properties. We have
also taken a non-operational step, embedding the
SCOP in a more constrained structure, the complex
Hilbert space, the mathematical space used in quantum mechanical formalism. We have good reason to
do so. The generalized quantum formalisms entail the
structure of a complete orthocomplemented lattice,
and its concrete form, standard quantum mechanics, is formulated within a complex Hilbert space. By
formulating the SCOP representation of a concept in
terms of the much less abstract numerical space, the
complex Hilbert space, we make strong gains in terms
of calculation and prediction power. For the mathematics of a standard quantum mechanical model, it
is not only the vector space structure of the complex
Hilbert space that is important, but also the way the
Hilbert space is used. A state is described by a unit
vector or a density operator, and a context or property
by an orthogonal projection. The quantum formalism
furthermore determines the formulas that describe
the transition probabilities between states and the
weights of properties. These allow us to model the
typicality of exemplars and applicability of properties. Predictions of frequency values of exemplars and
applicability values of properties coincided with the
values yielded by the experiment for the concept ‘pet.’
Thus theoretical and experimental results indicate
that our approach successfully describes the contextual manner in which concepts are used.
6.3 Concept Combination

Probably the most drastic illustration of how concepts shift in meaning in diﬀerent contexts is when
they combine to form a conjunction. It is well known
that the typicality of the conjunction is not a simple
function of the typicality of its constituents. This has
come to be called the ‘pet ﬁsh problem’ because of the
well-known example where guppy is rated as a good
example, not of the concept ‘pet,’ nor of the concept

118

‘ﬁsh’, but of the conjunction ‘pet ﬁsh’. This phenomenon
has resisted explanation by contemporary theories
of concepts because they have no means to describe
dynamical change of state under the inﬂuence of a
context, thus they cannot describe the change of state
that concepts evoke in one another when they act as
contexts for each other. Because this kind of dynamical change of state is a fundamental component of the
SCOP formalism, this problem disappears.
In (Aerts & Gabora, 2005b) we take ‘The pet is a
ﬁsh’ to be a context for the concept ‘pet,’ and ‘The ﬁsh
is a pet’ to be a context for the concept ‘ﬁsh,’ and look
at the change of state they mutually provoke in one
another. The mathematical structure used to describe
a compound of two quantum entities is the tensor
product of each of their individual Hilbert spaces. It
generates elements called non-product vectors, which
describe states of entanglement that spontaneously
come into existence when entities combine, and
which can exhibit a gain or loss of properties or quite
diﬀerent properties altogether from the states of the
constituent entities. It is these non-product states that
describe conjunctions (e.g. ‘pet ﬁsh’ is described as an
entangled state of the concepts ‘pet’ and ‘ﬁsh’). The
tensor product procedure also allows the modeling
of more complex combinations of concepts such as ‘a
pet and a ﬁsh’ (which is completely diﬀerent from ‘pet
ﬁsh’). In this case, product states are involved, which
means that the combining of concepts employing the
word ‘and’ does not entail entanglement. Using as an
example the sentence ‘The cat eats the food’, we have
shown how our theory makes it possible to describe
the combination of an arbitrary number of concepts.

7. Summary and Conclusions
If we are to take seriously the idea that culture is an
evolutionary process, we can indeed look to evolution to provide the kind of overarching framework
for the humanities that it provides for the biological
sciences. But in so doing, we must come to a more
general view of what evolution can be and what it
involves – context-driven actualization of potential.
Although some aspects of culture are amenable to
Darwinian description, such as the competition of
artifacts in the marketplace, others, such as the origin
of culture, require concepts from complexity theory
such as self-organization and emergence. Still other
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aspects of culture, particularly those that involve the
generation and reﬁnement of novel ideas within and
between individuals, require for their formal description a means of dealing with potentiality, context, and
nondeterminism.
We saw that it is possible to evolve stuﬀ using a
cultural algorithm that simulates invention and imitation. But what is most elusive about culture is how
ideas change by examining them from diﬀerent perspectives, alone or in a group, and how change to one
idea percolates to other ideas due to their mutual
inﬂuence on one another as diﬀerent facets of an integrated worldview. We have argued that the origin of
culture can be attributed to achievement of such an
integrated worldview and explain how this could have
come about through a process of conceptual closure.
We suggest that the cultural transition of the MiddleUpper Paleolithic, hailed as the period that gave birth
to art, science, and religion, resulted from onset of
contextual focus: the capacity to spontaneously focus
or defocus attention, thereby alternating between
analytical and associative thought, and enhancing
eﬀective traversal and integration of the worldview.
Moreover, we argue that an integrated worldview
constitutes a primitive replicator, similar to the selforganized autocatalytic sets postulated to be the
earliest forms of life. Like the ﬁrst living things, it is
self-organized and self-mending, and its replication
is emergent rather than dictated by self-assembly
instructions (such as the genetic code) and therefore subject to inheritance of acquired characteristics
(e.g., if one modiﬁes a joke, friends may well pass it
on to others in modiﬁed form). Thus it is not ideas,
artifacts, or ‘memes’ that evolve, but minds. Diﬀerent
contexts expose diﬀerent facets of a mind (like cutting a fruit at diﬀerent angles exposes diﬀerent parts
of its interior). If you are friendly or Christian or
aesthetically inclined, that will manifest in many different ways under diﬀerent circumstances as words,
actions, gestures, and facial expressions. If we are
right, it is not these manifestations that are evolving,
but the worldviews that underlie them. The words
and actions are merely the mind’s way of revealing its
current evolutionary state.
The key to understanding the generativity,
adaptability, and creativity of human thought is to
understand how concepts are represented in the
mind such that they can be ﬂexibly evoked and

applied to diﬀerent situations. Science has had diﬃculty accounting for the ﬂuidity and compositionality
of concepts in everyday situations. We have proposed
a theory for modeling concepts that uses the statecontext-property theory (SCOP), a generalization
of the quantum formalism, whose basic notions are
states, contexts, and properties. A concept (e.g., ‘cup’)
is deﬁned not just in terms of exemplary instances or
states (e.g., ‘tea cup’) and their features or properties
(e.g., ‘concave’), but also by the relational structures
of these properties, and their susceptibility to change
under diﬀerent contexts. We diﬀerentiate between
potentiality states with respect to a context of a concept, which have the potential to undergo a change of
state with respect to this context, and eigenstates with
respect to a context, which do not. SCOP enables us
to incorporate context into the mathematical structure used to describe a concept, and thereby model
how context inﬂuences the typicality of an instance or
exemplar and the applicability of a property. It is also
possible to embed the sets of contexts and properties
of a concept in the complex Hilbert space of quantum
mechanics. This enables conjunctions to be described
as states of entanglement using the tensor product.
The mathematics extends readily to more complex or
combinations of concepts, with clear implications for
the productivity of spoken and written language.
Let us end by returning to the everyday questions
that can inspire this kind of investigation. Speciﬁcally,
one can, say, buy something nice and feel happy for a
while, but sooner or later life feels hollow unless there
is a sense of purpose, a sense of one’s place in something larger, an eﬀect one can have. By viewing each
person as a conscious player in the process through
which worldviews evolve, each act becomes sacred
and imbued with the potential to change the future.
This is what it really means to be human, to partake in
the web of thoughts and cultural artifacts that extends
back to our earliest ancestors and will aﬀect all who
come next. Maladaptive worldviews have a chance
to get replaced by (literally) more evolved ones, and
there are mechanisms at work to help this along. We
feel happy when we recognize ideas or attitudes that
are clearly emanations of a beautiful worldview. Such
experiences guide us as individuals to take meaningful steps toward a second form of evolution, cultural
evolution, which got started much later than biological evolution, but is every bit as remarkable. It is the
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process through which today’s culture is rooted in
cultures of the past, the process whereby our thoughts
generate actions, which touch others, which touch
still others, and thus a vast web of conscious minds
together weave the fabric of their reality, forever creating new ways of seeing and being.
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