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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”
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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 evolutlon
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Species found in Africa
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DISSECTING CULTURE

Population level
patterning

Cultural contents

Transmission /

mechanisms

of -

Whiten, A. The Second Inheritance System of Chimpanzees and Humans
Nature, 2005
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Population level
/ patterning

Multiple diverse traditions

e Food processing

e Tool use

e Social behaviour

e Grooming style

e Courtship
Communities with unique
arrays of traditions
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Traditions may be long lasting

Traditions may evolve like a
branching tree
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Traditions may evolve like a
branching tree
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No nut-cracking, but presence of all necessary raw
materials confirmed

W. McGrew et al.

C. Boesch et al.

]

Nut-cracking
recorded at eight
sites in West
Africa across
~500 Km

(S. Carvalho &
McGrew 2010)

after A. Whiten, PNAS 2017




Chimpanzee Nut-cracking
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Tool type Species of nut Transport Reuse: Type of nut-cracking.

n Stone Hammer u Elaeis guineensis
E ‘Wood Hammer u Coulda edulis

Stone Anvil - Outcrop, boulder n Panda oleosa

Habitual
m Observed directly Observed directly

m Ohbserved indirectly Observed indirectly

Unknown Unknown

Habitual

m Terrestrial nut-cracking

Arboreal nut-cracking

Stone Anvil - Movable Parinari excelsa
m ‘Wood Anvil - Surface Roots n Sacoglottis gabonensis

‘Wood Anvil - Branche,
log, fallen trunk

Detarium senegalense

S. Carvalho & McGrew in
M. Dominguez-Rodrigo 2010

« Tool types

* Species of nut

* Type of rock

e Tool transport

e Tool re-use

» Terrestrial/arboreal
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Chimpanzee cultures

Current Biology 22, 922-926, May 22, 2012 ©2012 Elsevier Ltd All rights reserved DOI 10.1016/j.cub.2012.03.031

Evidence for Cultural Differences between
Neighboring Chimpanzee Communities

Lydia V. Luncz,'* Roger Mundry,' and Christophe Boesch'
'Department of Primatology, Max Planck Institute for
Evolutionary Anthropology, Leipzig 04103, Germany
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Traditions may be long lasting

Traditions may evolve like a branching tree The Evolution

Traditions may evolve cumulatively of Technology
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Cultural learning
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Ratcheting up the ratchet: on the evolution
of cumulative culture

Claudio Tennie*, Josep Call and Michael Tomasello

Cambridge History of Science Series




Cumulative Culture in apes?

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



Population level
patterning

Multiple Diverse Traditions
Communities have unique traditions arrays

Traditions may be long lasting
Traditions may evolve like a branching tree
Traditions may evolve cumulatively
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Can chimpanzees sustain (multiple) traditions?

An ‘open diffusion’

experiment

Whiten, Horner & de Waal
Nature 2005
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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
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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
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Have apes the capacities to sustain
cumulative culture?

Contents lists available at ScienceDirect

Evolution and Human Behavior

journal homepage: www.ehbonline.org

Original Article

Acquisition of a socially learned tool use sequence in chimpanzees:
Implications for cumulative culture

Gillian L. Vale **, Sarah . Davis *®, Susan P. Lambeth ", Steven J. Schapiro ®, Andrew Whiten **

* Cenme for Sacial Learning and Cogninfve Evolution, and Scottish Primate Research Croup, Schoo! of Psychalogy & Neuroscience, University of St Andrews, United Kingdom
b Maticaral Center for Chimpanzee Care, Michale E. Keeling Center far Comparative Medicine and Research, The University of Texas MO Anderson Cancer Center, United States

Shrt Bamboo
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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




Phase 1
10 hours

Phase 2
10 hours

| N| unscrews

| | NI unscrews

I TA unscrews

I | TA unscrews

v,

BN sucks juice
through TA's
modified LBT

v

CE observes BN
suck juice through
the long bendy tool
v

Sucks juice through
TA's modified long
bendy tool




Phase 1
10 hours

Phase 2
10 hours

Phase 3
10 hours

| N| unscrews

| | NI unscrews

I TA unscrews

I | TA unscrews

\Z

BN sucks juice
through TA's
modified LBT

BN observes NI unscrewx 3
v,

BN unscrews

Performs known suck

behavior with new unscrew

behavior

CE observes BN
suck juice through
the long bendy tool
W

Sucks juice through
TA's modified long
bendy tool

NI observes BN suck
Performs known unscrew
with suck behavior




CUMULATIVE CULTURAL CHANGE: EFFECTIVE FACTORS

social group | I __asocial controls__ i

opportunities for cumulative,  |r==========—==—===-= 2
progressive learning = | beeZammoemadaiaaaand l

‘

partial knowledge + socially learned addition

¥

g2 integration w=p novel combination = ‘invention’
BN unscrews

Perfgrms known suck ‘

behavior with new unscrew . .

behavior social learning by others

NI o.\ll)(:serves BN suck ‘

P?rforms known.unscrew ]

el culturally transmitted

‘innovation’




Social learning processes

ENHANCEMENT
focussing attention on part of
the environment

IMITATION
copying the form of an action

Bl o=
EMULATION
learning from the

environmental results of actions

Are chimpanzees essentially emulators rather than imitators?



‘WHAT IS LEARNED?' EXPERIMENTS

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




'‘HOW SOCIAL IS THE SOCIAL LEARNING?' EXPERIMENTS

> - ol - ™
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 SE&])
(2010, PLOS ONE)

“Evidence for emulation
learning in social
settings using the

floating peanut task” e

—




Imitative ‘mirroring’

Sarah Marshall- Pescml & A. Whiten (2008) Somal Iearnlng of
nut-cracking behaviour in East African sanctuary-living
chimpanzees.

J. Comp. Psychol. 122, 186-194




ae]
=

Tape 1

oy
=

a
=

od
o
-

Position (mm)

=

0 50 100 150 prame 200

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

majority minority

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




Social learning processes

IMITATION IN A HOME-RAISED CHIMPANZEE!

KEITH J. HAYES anp CATHERINE HAYES
Yerkes Laboratoriscs of Primale Biology

J. Comp. Physiol. Psychol. 1952

BUMMARY

The imitative ability of a three-year-old chimpanzee, who has been raised in a
human environment, was found in a variety of situations to be very similar to
that of three-year-old human children.

IMITATION
copying the form of an actio

recognition of ‘copying’

CAN YOUNG CHIMPANZEES (PAN TROGLODYTES)
IMITATE ARBITRARY ACTIONS? HAYES & HAYES (1952)

REVISITED
Behaviour, 1995

DEBORAH M. CUSTANCE!?), ANDREW WHITEN!) and KIM A. BARD34)

by




14. Studies of Initation in Chimpanzees and Children 295

TABLE 1

Matching Acts ldentified in the Do-As-I-Do Experiment

Touch in Shoulder ** | Single hand | Open hand b
sight Elbow e Wiggle fingers e
Stomach wEe Wave stiffly d
Thigh . Arch fingers =
Faoor e
Facial Pratrude lips *
Touch our Back of head il Lip smack e
of sight Tap of head o Teeth chatrer s
Nose e Puff cheeks *
Ear "
— 1 = Face-head Mouth pop e
Symm. hand | Clap b Lip wobble b
All digit rouch i Pull mouth sides *
Interlink Angers e Look up .-
| Roll fises bkl Look right v
Peckaboo b
< Whole body | Jump #e
Asymm, i Clap back of hand | =** Flap arms .
hand Clap two digits . Hug self B
| Grab thumb bl Foot to foor ud
Note. Deseriptions given here are intended 1o convey the rangs of action presented. Comprehensive

descriptions are offered in Custance o1 al, (1995),

Table includes all actions identified at least once:

*  ldentified for at least one subject, pre coder’s secand guess. ]' N C He yes an d Ga /ef ] 996

- Identified for ane subect by at least one coder,
waw

Identified tor both subjects by at least one coder.

CAN YOUNG CHIMPANZEES (PAN TROGLODYTES)
IMITATE ARBITRARY ACTIONS? HAYES & HAYES (1952)

REVISITED
Behaviour, 1995

DEBORAH M. CUSTANCE!?), ANDREW WHITEN!) and KIM A. BARD34)

by




Social learning processes
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OFEN Tool transfers are a form of
teachingamong chimpanzees
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PNAS 2019

Teaching varies with task complexity in
wild chimpanzees

Stephanie Musgrave™', Elizabeth Lonsdorf®*, David Morgan®, Madison Prestipino®, Laura Bernstein-Kurtycz®”,
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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’



Shared cultural contents — tool use extensive
In chimpanzee material culture

e Nut hammer, anvil
e Pestle pound

o Lever

e Club

e Stab weapon

e Termite puncture w stick
e Termite fish w stem
e Ant dip wand

e Fly-whisk

e Marrow-pick

e Leaf sponge

e Leaf napkin clean

e Leaf dab wound

e | eaf seat

e 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




Population level patterning

Multiple Diverse Traditions

Communities have unique traditions arrays

Traditions may be long lasting

Traditions may evolve like a branching tree

ons may evolve cumulatively

Some degree of cumulative culture Transmission

‘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’






