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“Human beings owe their biological supremacy to the possession of 

a form of inheritance quite unlike that of other animals: exogenetic

or exosomatic inheritance. 

In this form of heredity information is transmitted from one 

generation to the next through non-genetic inheritance … in general, 

by the entire apparatus of culture”

Professor Sir Peter Medawar, Nobel Laureate

The New York Review of Books, 1977
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“Human beings owe their biological supremacy to the possession of 

a form of inheritance quite unlike that of other animals: exogenetic

or exosomatic inheritance. 
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Two ways in which discoveries about animal culture 

can illuminate the evolution of human culture: 

1. Phylogeny of culture

2. Convergent cultural evolution







from:

The Ancestor’s Tale

Dawkins, 2004

after Stewart & 
Disotell, 1998
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YES? NO?

Does species ‘X’ 
“have culture”?

DISSECTING CULTURE



Transmission 
mechanisms

Population level 
patterning

Cultural contents

DISSECTING CULTURE

Whiten, A. The Second Inheritance System of Chimpanzees and Humans 
Nature, 2005

TRADITIONSof -
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• Food processing
• Tool use
• Social behaviour
• Grooming style
• Courtship

Population level 
patterning

Multiple diverse traditions

Communities with unique 
arrays of traditions

PLOS ONE 2016
1999

Science 2003
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branching tree



Traditions may be long lasting

Traditions may evolve like a 

branching tree



after A. Sleicher 1863 --- ‘Die Darwinische Theorie und die Sprachwissenschaft’



Traditions may evolve like a 

branching tree

I. Temkin & N. Eldredge

Current Anthropology 2007



Nut-cracking 
recorded at eight 

sites in West 
Africa across 

~500 Km 

(S. Carvalho & 
McGrew 2010)

No nut-cracking, but presence of all necessary raw 
materials confirmed 

C. Boesch et al. 
1994

W. McGrew et al. 
1997

after A. Whiten, PNAS 2017



S. Carvalho & McGrew in 

M. Domínguez-Rodrigo 2010

• Tool types

• Species of nut

• Type of rock

• Tool transport

• Tool re-use

• Terrestrial/arboreal 





Traditions may be long lasting

Traditions may evolve like a branching tree

Traditions may evolve cumulatively



Sanz, C., Call, J. & Morgan, D. 2009 Design complexity in termite-fishing 
tools of chimpanzees (Pan troglodytes). Biology Letters 5, 293-296.

Cumulative Culture in apes?
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Population level 
patterning

Multiple Diverse Traditions

Communities have unique traditions arrays



Population level 
patterning

Transmission 
mechanisms

Innovation

Transmission 
processes

Social learning

Teaching 



Poke

Mesh 

barrier

Flap

Lift

Chute

An ‘open diffusion’ 
experiment

Whiten, Horner & de Waal
Nature 2005

Can chimpanzees sustain (multiple) traditions?



Whiten, A., Spiteri, A. et al. (2007) 

Transmission of multiple traditions within 

and between chimpanzee groups. Current 

Biology 17, 1038-43
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Whiten, A., Spiteri, A. et al. (2007) Transmission of multiple traditions within and between 

chimpanzee groups. Current Biology 17, 1038-43



Have apes the capacities to sustain 
cumulative culture?



3 groups
seeded 
with LBT 
expert

3 groups
with no 
expert

7/18 successfully created and used LBT
12/18 used LBT as straw
18/18 attempted using functional LBT
23 valves opened / 93 LBT uses as straw

2/25 created LBT but failed to use it
0/25 used LBT as straw
0/25 attempted using functional LBT
3 valves opened / 0 LBT uses as straw

Asocial controls LBT-only controls







CUMULATIVE CULTURAL CHANGE: EFFECTIVE FACTORS

+

partial knowledge + socially learned addition

integration         novel combination = ‘invention’ 

social group asocial controls

social learning by others 

high-level-only controls
opportunities for cumulative, 

progressive learning

culturally transmitted 
‘innovation’



Are chimpanzees essentially emulators rather than imitators?

ENHANCEMENT
focussing attention on part of 

the environment

IMITATION
copying the form of an action

EMULATION
learning from the 

environmental results of actions

Social learning processes



‘WHAT IS LEARNED?’ EXPERIMENTS

GHOST CONDITION STUDIES  
L. Hopper et al. (2007) Animal Behaviour 73, 1021-32



‘HOW SOCIAL IS THE SOCIAL LEARNING?’ EXPERIMENTS

GHOST CONDITION STUDIES  

Lydia Hopper et al. (2008) Proc. R Soc B 275, 835-840



‘HOW SOCIAL IS THE SOCIAL LEARNING?’ EXPERIMENTS

Claudio Tennie, Josep Call, 
Michael Tomasello

(2010, PLOS ONE)

“Evidence for emulation 
learning in social 
settings using the 

floating peanut task”



Sarah Marshall-Pescini & A. Whiten (2008) Social learning of 

nut-cracking behaviour in East African sanctuary-living 

chimpanzees. 

J. Comp. Psychol. 122, 186-194

Imitative ‘mirroring’



Delia Fuhrmann et al.

Scientific Reports 2014

Synchronicity (interval comparisons)

between (p=0.001) > within (p=0.88)

Cross correlations (Monte Carlo) 

within (p=0.02) > between

Granger causality analysis

model → observer (p=0.014)



Majority-Biased Transmission in 
Chimpanzees and 

Human Children, but Not 
Orangutans

Daniel B.M. Haun, Yvonne Rekers
& Michael Tomasello

Current Biology  2013

Conformity and over-imitation: an 
integrative review of variant forms 

of hyper-reliance on social 
learning.

Andrew Whiten

Advances in the Study of Behavior
2019



IMITATION
copying the form of an action

Social learning processes

recognition of ‘copying’

J. Comp. Physiol. Psychol. 1952

Behaviour, 1995



Behaviour, 1995

In C. Heyes and Galef 1996



Social learning processes

PNAS 2019



Social learning processes – what do apes share?

Fidelity adequate to sustain traditions long-term

Some degree of cumulative culture

‘Portfolio’ of learning processes including 

enhancement, emulation and imitation

Social learning biases including conformity and 

others

Recognition of what it is to imitate

Teaching at the level of tolerant ‘scaffolding’



Courtesy of T. Matsuzawa + BBC Natural History Unit, Bristol UK

• Nut hammer, anvil
• Pestle pound
• Lever
• Club
• Stab weapon
• Termite puncture w stick
• Termite fish w stem
• Ant dip wand 
• Fly-whisk
• Marrow-pick
• Leaf sponge
• Leaf napkin clean
• Leaf dab wound
• Leaf seat
• Leaf-clip courtship

A Whiten, Schick and Toth 
The evolution and cultural transmission of 

percussive technology: integrating 
evidence from paleoanthropology and 
primatology. J Human Evolution 2009 

Shared cultural contents – tool use extensive 

in chimpanzee material culture



Multiple Diverse Traditions

Communities have unique traditions arrays

Traditions may be long lasting

Traditions may evolve like a branching tree

Traditions may evolve cumulatively

Fidelity adequate to sustain traditions long-term

Some degree of cumulative culture

‘Portfolio’ of learning processes including enhancement, emulation and 

imitation

Social learning biases including conformity and others

Recognition of what it is to imitate

Teaching at the level of tolerant ‘scaffolding’

Population level patterning

Transmission




