Cultural Evolution

A Introduction to the area
A Two models



Culture out of Nature
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The soul... our cognitive capacities. The basis of cultu
without which it would not exist.



More than behavior¢c something qualitativelylifferent
from whatants, bird, dogs and san do.

Nothing, or at least very little, carries over from
generation to generation among most animals!

Animals Certain animals Humans

Environment Traditions Culture

Behavior



A new evolutionary system

Culture is built upon culture!

Cultural elements are constructed and refined over the course o
generations

Culture represents the emergence ohaw evolutionary system

This new system is linked with the biological evolutionary systen
C but it is not determined by it




The most dramatic event since the
Cambrian Explosiofb43Ma)

Both represent the unlocking of a tremendous generative poteqtead
entirely new design space!

Transformations of this kind involve not only the primary systems, but just
about all other cedependent systems as well!



Once upon a time...

Last common ancestor betwen primates and the reshaimmalia
genetically estimated around 85 million years ago (Cretaceous).

Earliest known fossil is from around 55 million years ago (Paleocene)
the Plesiadapiformes, e.g. Purgatorius




State of culture: 55ma ca 15ma

Unknown really since it left no traces

But we may guess from similar species today

Sweet potato washing macaque Imo for exampimple
culturally carried traditions (e.g. Galef 1992)

Social structure would have been troops

Galef B. (1992). The question of animal cultudeiman Nature3(2), 15¢178.



Earliest Great Ape relative
(ancestral gorilla) some 10Ma
old

Earliest suspected hominin (direct ancestor of
Homog around 7Ma

Genetic evidence suggests that hominins and
chimpanzees diverged BMa

Between ~18.5Ma, culture was likely of the Great
Ape style



Great Ape culture (chimpanzees, gorillas, orangutans) IS today
known to be guite extensive.

It is also know to be sustained: over 4,000 year long
archeological sequences.

Typically elaborate technology but aimed at specific uses:
sponging, termite fishing, nut cracking etc.

Very little generalization. E.g. they do notuse elements of ant
fishing to do something completely different.

Pradhan, G. RTennie C., & varschaikC. P. (2012). Social organization and the evolution of cumulative technology in apes and
hominins.Journal of Human Evolutipg3(1), 18@90. doi:10.1016/j.jhevol.2012.04.008
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The Oldowart modified lithics

A Great Apes use stones, but
not modified stone tools

A The beginning of the Stone
Agec late Pliocene 2,6Ma

A Used for butchering large
mammal carcasses

A Found in activity centers for
Knapping and butchering
pones and stones together




What happened around this time?

A Larger brain

A Essential fats

A Larger groups needed

A Culture and technology

A Culture and group cohesion
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Environmental factors

Onset of glacial cycles

Dryer, more wooded grassland
More large mammal biomass
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A bootstrapping cycle?

More large mammal biomassmore carcasses

Abandoned carcasses: limb bones, marrow

Can be broken up with rockswvhich chimps are known to use to crack nuts
Marrow is highguality food

Happens to make brain expansion possibieselection pressure for this exists.
Perhaps it did: group cohesion is a big problem for Great Apes (individualists)
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A Oldowan technology is spectacular as animal culture goes
A It is still used for one single thing: to cut up carcasses

A The organization of the sociotechnical system seems to
remain similar that of the Great Apes

A Isotope studies reveal thadomo habilisstill largely had a diet
similar toAustralopithecus
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Then something happens...

Around 1,75Ma evidence that lithic tools are used
for processingther types of materials

Highly significant: it demonstratexaptation

Exaptation Is one of the main differences between
human and Great Ape culture

Interactionbetweenthe traditions: the formation of
a cultural system



There are consequences...

Fhoukoudian




Early Human Sociotechnical
Organization
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The explosive force of lithic technology!
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Economy, versatility

Lessons:It was inventednuchearlierc little happened
Some other element was needegkaptation
Brings about hierarchization



The versatile erectoids

A From 1,8Ma0,2Ma

A Early small, later big variants

A Old worldc slowly higher and higher latitudes
A Veryconservative basic stone technology

~1,7Ma, Africa ~0,3Ma, Europe
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[Homo neanderthalensis -
male

Eurasia

Hom heidelbergensis

Homo neanderthalensis -

female

Homo neanderthalensis
Early Homapiengidaltu)

Africa
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Fire

The origins of domesticated fire are
disputed

First secure date ~800ka Iin the
Levant (Goren Inbaat al. 2004

Sporadic, more common around . -
400ka, ubiquitous by 200ka
(Rolland 2004)

A Protection from predators
A Elimination of parasites and pathogens
A Cooking often increases nutritional valt

Go:enln(tj)ar N., Alperson, N., Kllflev MZ%O Slmchgnl 0., , A Extends activity beyond daylight
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(New York, N.Y.304(5671), 72§7. doi:10.1126/science.1095443 - : -
Rolland, N. (2004). Was the Emergence of Home Bases and A Allows expansion Into hlgher (dark,colc

Domestic Fire a Punctuated Event? A Review of the Middle latitudes
Pleistocene Record in Eurashaian Perspective43(2), 24&280.



Cascade effects of fire...

A New group dynamics: living spaces arranged around hearths
A a2 NB ¢ 7 lcoefuraligatiérg point

A Home bases can become more centralized

A More activities are céocated

A Technology and strategies to maintain fire

It Is probably a bootstrapping process around
fire use that drives forth the next stage of
human culture...



The Middle Paleolithic/ Middle Stone Age

A Around 40y ¢ tools become
more advanced and diversified

A Large diversity

A Around 20&y a convergence to a
standardizect G 22 f 1 AU €
A Raw materiat> blanks> tools

A Virtually identical irH. sapiens
andH. neanderthalensis

A Small bands (85 people) of
highly mobile big game hunters.

A Very low population densityeét.
70,000 Neanderthals in Eurasia!




