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STWM develops with age 

Trend line projected 
from Time Delay 
Response regressed 
on Infant Age (see 
inset). Data rescaled 
for each data set to 
make trend line pass 
through mean of that 
data set. Working 
memory scaled to 
STWM = 7 at 144 
months.   

Fuzzy vertical bars compare age of nut cracking among chimpanzees with age for relative 
clause acquisition and Theory of Mind  conceptualization in humans. 
 

© D.W. Read &  
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Evolution of stone tool 
technology 

Stage Concept Action Novelty Dimensionality Goal Mo
de 

ST 
W
M 

Age 
BP 

Example 

1 Object attribute Repetition pos-
sible 

Functional attributes 
already present; can 
be enhanced 

0 Use  
object 

 1   

1A Relationship 
between ob-
jects 

 Using more than one 
object to fulfill task 

0 Combine 
objects  

 2   

2 Imposed at-
tribute 

Repetition pos-
sible 

Object modified to 
fulfill task 

0 Improve 
object 

 2 > 2.6 
My 

Lokalalei 1 

3 Flaking Repetition Deliberate flaking, but 
without overall design 

0: Incident angle < 90º Shape 
flakes 

 3 2.6 
My 

Lokalalei 2C 

4 Edge Iteration: each 
flake controls 
the next 

Débitage: flaking to 
create an edge on a 
core 

1: Line of flakes cre-
ates partial boundary 

Shape core  1 4 2.0 
My 

Oldowan 
chopper 

5 Closed Curve Iteration: each 
flake controls 
the next 

Débitage: flaking to 
create an edge and a 
surface 

2: Edges as generative 
elements of surfaces 

Shape bi-
face from 
edge 

2 4.5   

5A Surface Iteration: each 
flake controls 
the next 

Façonnage: flaking 
used to make a shape 

2: Surfaces intended 
elements, organized in 
relation to one another 

Shape bi-
face from 
surfaces 

2 5 500 
Ky 

Biface hand–
axes 

6 Surface Algorithm: re-
moval of flake 
prepares next 

Control over location 
and angle of flaking to 
form surface 

2: Surface of the flake 
brought under control 
but shape constraint 

Serial pro-
duction of 
tools 

3 6 300 
Ky 

Levallois 

7 Intersection of 
planes 

Recursive ap-
plication of al-
gorithm 

Prismatic blade tech-
nology; monotonous 
process 

3: flake removal re-
tains core shape – no 
more shape constraint 

Serial pro-
duction of 
tools 

4 7 > 50 
Ky 

Blade tech-
nologies 

 © D.W. Read 
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Palaeolithic stone tool 
evolution 

Oldowan chopper Acheulean handaxe 

Mousterian handaxe 

Solutrean blade Levallois tool 
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Pleistocene Climate is 
unstable 

Climate change 
was dramatic, but 
cultural change 
was minimal 
 
Why is that so? 
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What happened in the 
Neolithic? 

•  A fundamentally different way of life… 
–  Change in subsistence base: cultivation, herding 
–  New technologies: ceramics, basketry, huts 
–  Different mode of life: villages 
–  Different social life: larger groups 
–  Different perception of space & time 

•  From harvesting the environment to investing in it. 
Why? 
–  Mobility no longer the way to meet challenges  
–  Old system was adapted, could have continued 
–  Change in conceptual toolkit evolved during Pleistocene 

•  Is climate driver or enabler? 







10/29/2010 Martin Prosperity Institute 24 

How did that change the 
dynamics? 

•  Reciprocal relationship to environment and climate 
–  Climate can change society and vice versa! 

•  Growing interventionism in nature 
•  Sedentary societies try to control environmental risk: 

–  Simplify the environment 
–  Spatial and technical diversification 

•  As the system integrates, it is more vulnerable to disturbances 
•  The emphasis shifts to problem-solving 

–  Diversification and specialization 
–  Ever larger interactive groups 

•  The cost is growing social complexity 
–  Increasing investment in maintaining society 
–  As groups grow, cohesion becomes a problem 
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The first ‘cities’ 

Hamukar 

Uruk (reconstruction) 

Caral, Peru 
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Cities emerge in clusters 

Etruria 

Crete Maya and Aztec 

Mesopotamia Aegean 
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Laws, administration, 
archives 

Administration and law 
(Hammurabi) enforcement 
created the first bureaucracy 
(Egyptian scribe), the first archive 
(Ebla) 
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The Imperial revolution 

•  Energy ever more of a constraint 
–  Dynamical structures to cross societies, languages, cultures … 
–  Not possible unless they can use pre-collected energy 

(treasure) 

•  Roman Empire as an example  
–  Grew on the back of centuries of  ‘leaked’ organization to 

Mediterranean periphery 

•  From ‘power to’ to ‘power over’: 
–  Formal institutions and their roles 

•  From conflict resolution to resource and people management 
–  Roads and communication 
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•  Humanity is compared to nature  

•  The cohesion of nature, its 
unknown aspects, its strangeness 
and force are amplified,  

•  The confusion and the handicaps 
of humanity are accentuated; 

•  Humanity is passive in a natural 
environment which is active and 
aggressive 

•  Change is attributed to nature, and 
people have no other choice but to 
adapt to nature; 

•  Natural changes tend to be viewed 
as dangerous, because they are 
beyond the control of humanity. 

•  Nature is compared to humanity 

•  The cohesion and strength of nature 
is diminished, its known aspects 
emphasized  

•  Cohesion and strength are 
accentuated in humanity 

•  Humanity is active and aggressive 
in a natural environment that is 
passive 

•  Humanity tends to be viewed as the 
source of all change, people as 
creating their environment 

•  Natural changes seem more 
controllable and lose their 
dangerous appearance 

Milieu ... Environnement 

Two ways to perceive a 
relationship... 
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The perception cycle 

Level of context "
(similarities)!

Level of phenomena"
 (dissimilarities)!Subject!

Referent! Subject!

Referent!

Dissimilarity "
stressed !

Similarity "
stressed ! a! b!

Summarizing the past... … Anticipating the future 

© S.E. van der Leeuw 


















