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Evolution by natural selection

How can a process with no Intelligent 
Designer create intelligent designers who 
can then design things that permit us to 
understand how a process with no 
Intelligent Designer can create intelligent 
designers who can then design things? 
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How do you get a Gaudì mind out of a 
termite-colony brain?

Short answer: you infect the brain with 
culture, “thinking tools.”

Add words 
and stir. . .



Words 
don’t 
exist. 



Dogs are a kind of ________
mammal
pet

Words are a kind of ________
sound?
sign?
symbol?
meme 
Words are memes that can be pronounced.



Richard Dawkins, The Selfish 
Gene, 1976



Memes

Items of culture that spread by being 
reproduced, 
sometimes with changes, or mutations. 
They form lineages,
Differential replication and extinction.
Memes evolve, just like animals, plants
and viruses, 
by natural selection. 



What is a meme?

Collins dictionary
A meme is something such as a video, 

picture, or phrase that a lot of people send 
to each other on the Internet.

short for mimeme: both coined by R. 
Dawkins (1941- ), Brit biologist ? < 
mimesis + -eme

https://www.collinsdictionary.com/dictionary/english/mimesis
https://www.collinsdictionary.com/dictionary/english/eme


Is this what Dawkins meant when he coined 
the term in 1976? 

cf. “the Big Bang”
Fred Hoyle, 1949 
The first few pages of Google on “Big Bang 

Theory” are about the television comedy.
But “Big Bang” still means what Hoyle 

meant.



Dawkins’ version, 1976

I think that a new kind of replicator has 
recently emerged on this very planet. It is 
staring us in the face. It is still in its 
infancy, still drifting clumsily in its primeval 
soup, but already it is achieving 
evolutionary change at a rate which leaves 
the old gene panting far behind. . . . The 
new soup is the soup of human culture. 



What do internet memes have to do with 
evolution by natural selection? 

Has Dawkins’ term been hijacked? 
Has his meaning of “meme” gone extinct? 
Many, especially in the humanities, would 

hope so. 
A fittingly unrespectable demise of an 

abhorrent idea! 



Shane O’Mara: 
“Dennett’s Maginot Line defense of memes 

can be safely ignored as an unnecessary 
diversion: the meme is an entirely fruitless 
concept.”

Steven Rose: “vacuous” and “theoretically 
useless” 



What’s not to like?

To see why so many are opposed to it, we 
must look at the key features of Dawkins’ 
concept of memes.



Key points in Dawkins’ idea

Memes are replicators, like genes.
Culture evolves by a process of blind,

purposeless, 
foresightless 

natural selection.
Not by intelligent design. 
Differential reproduction is the key, 
not human genius.



Internet memes have authors:  they are 
“intelligently designed” by meme-smiths

There are even competitions to design the 
most viral  meme. 

Are these not such profound differences 
from Dawkins’ memes that they must 
count as a different type (or species) 
altogether? 

No. 
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“intelligently designed” by meme-smiths

There are even competitions to design the 
most viral  meme. 

Are these not such profound differences 
from Dawkins’ memes that they must 
count as a different type (or species) 
altogether? 

No. 



Are dinosaurs extinct?
No. 
Birds are direct descendants of dinosaurs.
A gradual process.





Is culture different? 

Did culture evolve by Darwinian processes 
or did it arrive in some sort of Big Bang?



Yet another gradualism

Cultural evolution happened gradually.
The first memes were adopted unwittingly.
Reflectiveness about memes came much 
later. 
The De-Darwinization of cultural evolution. 
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clothes fashions, ways of making pots or 
of building arches” (p. 206). 
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What is a meme?
Dawkins:   “tunes, ideas, catch-phrases, 

clothes fashions, ways of making pots or 
of building arches” (p. 206). 

Memes are ways.
ways of doing something, or making 

something, but not instincts (which are a 
different kind of ways). 

The difference is that memes are 
transmitted perceptually, not genetically.



Memes

Items of culture that spread by being 
reproduced, 
sometimes with changes, or mutations. 
They form lineages,
Differential replication and extinction.
Memes evolve, just like animals, plants
and viruses, 
by natural selection. 



Memes, like viruses, are not alive
But like viruses, they are subject to natural 

selection.
Viruses are nucleic acid with attitude.
Memes are virtual machines (VMs) 

“software”  with attitude. 
They compete for transmission and also for 

local influence. 



“What are memes made of?”

Memes, just like genes, are 
informational entities.
see George Williams, John Maynard Smith, 

Richard Dawkins, David Haig, . . . . 
like poems, 
algorithms,
habits,
words



Norbert Wiener

“Information is information, not matter or 
energy. No materialism that does not 
admit this can survive at the present day.” 



Words as the best memes

Words are the best examples of memes:
countable, 
have clear lineages, 
mutate in meaning, 

pronunciation, 
grammatical role, and

compete for space in brains the way 
bacteria and viruses compete for space in 
bodies . . . .



Viruses are not alive.
Being alive is not a requirement for evolution 

by natural selection.



Viruses depend on living cells to reproduce.
Memes (informational things) depend on 

(living) brains to reproduce.
This is not dualism! 
(The software/hardware distinction is not 

dualism.)



The survival or preservation of certain 
favoured words in the struggle for 
existence is natural selection.

--Charles Darwin, Descent of Man, 1871, 
p.61



Words are brilliantly designed

But not by us! 
Phonemes, one of natural selection’s most 

brilliant inventions.
What counts as replication? 
Not physical resemblance! 



cat Cat
CAT cat

CAT cat
Cat CAT
cat 
CAT





Repeat after me: . . . . 



This is digitization, the key to high-fidelity 
transmission. 

Also in DNA’s finite alphabet: A,C,G,T
Adenine
Cytosine
Guanine
Thymine



Our minds as software

Words as Virtual Machines (VMs)
Who designed them?
Evolution.
Cultural evolution
How are they installed? 
By repetition. 



First hearing—a sound in a context
Second hearing—a familiar sound, 

sometimes in a somewhat similar context
Third hearing—that sound again. . . 
An auditory anchor has been lodged in the 

brain
. . . . repeating that sound (in that context)



a sophisticated data-structure gets tied to 
that auditory anchor.

children learn 2-3 words a day from birth to 
age 5.

They also learn lots of other memes—
memes without auditory anchors



How did cultural evolution 
arise?

genetic information highway
the second  information highway 
social learning 



Social Learning

Prolonged infancy
‘imprinting’ on parents









gaze monitoring
shared attention



A second information highway from parents 
to offspring

Once it is in place, it can be invaded.
oblique transmission (Boyd and Richerson)

“rogue cultural variants”
Other theorists of culture need memes 
Even if they don’t call them memes
“traditions,” “methods,” “ideas,” “non-

genetically transmitted adaptations”



Memes take advantage of the information 
highways built by evolution for many 
species, 

and enhanced in H. sapiens.



Evolution by natural selection

How can a process with no Intelligent 
Designer create intelligent designers who 
can then design things that permit us to 
understand how a process with no 
Intelligent Designer can create intelligent 
designers who can then design things? 



The wrong answer

“Technology is a gift of God. After the gift of 
life it is perhaps the greatest of God's gifts. 
It is the mother of civilizations, of arts and 
of sciences.”

Freeman Dyson 



The short answer

You can’t do much carpentry with your bare 
hands, 
and you can’t do much thinking with your 
bare brain.     
A termite colony is a “bare brain.”
Intelligent designers have well-equipped 
brains. 
Where did they get their tools? 



The long answer

cultural evolution
designed thinking tools that impose novel 
structures on our brains:
evolved virtual machines
They are apps that we download into our 

necktops.
The source of our power and versatility.



The objections to memes

Culture does not consist of discrete units.
Unlike genes, no competition of alleles at 

loci.
Memes add nothing to existing explanations 

of cultural phenomena.
“Memetics” is not predictive.
Cultural evolution is “Lamarckian” 



Darwin and Turing

Competence without comprehension
Mind (consciousness, understanding) is the 
effect, not the cause!
Termites are not intelligent designers.
Beavers are not very intelligent designers.



We are the first
intelligent designers in the Tree of Life.



The problem culture solves

How do we get intelligent design, with 
representation of reasons, etc., out of 86 
billion mindless neurons? 

The second great endosymbiotic revolution:
human culture
We are apes with infected brains.



Peter Godfrey Smith, Darwinian Populations 
and Natural Selection,  OUP, 2009



An important message:
We should be Darwinian about Darwinism!
There is no “essence” of natural selection.
There are, instead, many varieties of more-

or-less “Darwinian” phenomena.
We can diagram these varieties
—a fine new thinking tool



Godfrey Smith’s Darwinian 
Spaces



Darwinian

. . . . 
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Intelligent design

Reinverting Darwin’s Inversion
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Pablo
Picasso



Je ne cherche.

Je ne cherche 
pas. Je trouve.

Pablo
Picasso



Picasso

“Je ne cherche pas. Je trouve.” 
“I don’t search. I find.”
An ideal of creative intelligence that even 

Picasso could not meet.



Darwinian

intelligent design

Bach, Gaudi,
Einstein . . . . 

co
m

pr
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on

“termite castle” culture

Picasso



Bach as an exemplary 
intelligent designer

Deep comprehension of what he was doing
Highly constrained trial-and-error methods
(constrained by knowledge, by 

comprehension, by foresight)
Magnificently equipped with thinking tools

music theory
vast knowledge of history of music



Contrasting intelligent design (like Bach’s) 
with earlier, more Darwinian cultural 
evolution.





Nobody invented the achulean hand ax.



Nobody invented the achulean hand ax.
Douglas Englebart invented the mouse.



Darwinian

intelligent design

Gaudi, 
Turing,
Einstein 

co
m

pr
eh

en
si

on

“termite castle” culture

Picasso



Darwinian

intelligent design

Gaudi, 
Turing,
Einstein 

co
m

pr
eh

en
si

on

“termite castle” culture

Picasso

Chimp nutcracking,ant-fishing
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technical terms



Internet memes?
“a reductio ad absurdum of Dawkins’ concept 

of memes!”
“An intelligently designed meme is a 

contradiction in terms!”
So what?
A splittable atom is also a contradiction in 

terms.



Internet memes?
Prime examples of Dawkinsian memes:
They replicate because they can,
Not because they are good for us
(They have fitness independent of ours.)
They are cultural junk, not cultural treasure.
Neither their authors nor their vectors need 

to understand why they are doing what 
they are doing!



philosopher Alain, 1908

“Every boat is copied from another boat… 
Let’s reason as follows in the manner of 
Darwin. It is clear that a very badly made 
boat will end up at the bottom after one or 
two voyages and thus never be copied… 
One could then say, with complete rigor, 
that it is the sea herself who fashions the 
boats, choosing those which function and 
destroying the others.”



Darwinian

intelligent design
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Turing,
Einstein 
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The Economic Model of Culture



Memes have their own fitness.
The meme’s-eye view provides a general 

perspective on cultural evolution:
not just the treasures
not just the things noticed and valued
not just the actual inventions

We comprehend less than we think.
We don’t need to comprehend many of the 

things in culture to benefit from them.



The Age of Intelligent Design

Cultural evolution has become ever more 
‘top-down’, 

ever more comprehending (and self-
comprehending), 

ever more refined in its search methods. 
So has genetic evolution:
GM food,
Craig Venter, . . . . 



We are now entering the age of Post-
intelligent design.

But consider  the objections to memes:
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Not ALL culture consists of discrete, 
“unforgettable” units

But cumulative culture depends on the 
systems that digitize. 

Not just words and music, but systems of 
artifice

Typos and thinkos



The objections to memes

Culture does not consist of discrete units.
Unlike genes, no competition of alleles at 

loci
Memes add nothing to existing explanations 

of cultural phenomena.
“Memetics” is not predictive.
Cultural evolution is “Lamarckian” 



True, but some cultural loci exist:
Pronunciation: controversy, data
Meaning: terrific, incredible, homely
beg the question
“covers”  



The objections to memes

Culture does not consist of discrete units.
Unlike genes, no competition of alleles at 

loci
Memes add nothing to existing explanations 

of cultural phenomena.
“Memetics” is not predictive.
Cultural evolution is “Lamarckian” 



The ubiquity of good design:
Joe Henrich, The Secret of our Success
Words/phonemes
religious rituals
Revival of Durkheimian functionalism



The objections to memes

Culture does not consist of discrete units.
Unlike genes, no competition of alleles at 

loci
Memes add nothing to existing explanations 
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Scientific “prediction” includes retrodiction
Evolutionary biology cannot predict the 

future of species
Because evolution is the amplification of 

noise.
Same with “memetics.”



The objections to memes

Culture does not consist of discrete units.
Unlike genes, no competition of alleles at 

loci
Memes add nothing to existing explanations 

of cultural phenomena.
“Memetics” is not predictive.
Cultural evolution is “Lamarckian” 



The inheritance of acquired characteristics.
Passing the flu to your offspring is not 

Lamarckian! 
Do memes acquire characteristics that they 

pass on to their descendants?
Yes, but the mutation/phenotypic variation 

distinction doesn’t hold for memes 
Or viruses. 



The concept of a meme is a valuable, 
scientific concept. 

Like The Big Bang Theory, and
E = mc2

it flourishes in two worlds, the scientific and 
the popular. 

Everybody in the humanities should have at 
least a basic understanding of both worlds.



Thanks for your attention.
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