
Evolution of Human 

The Big History of our Planet 

– The 6th threshold 



A TIME-CHECK: Timeline 4: 65 million years 

How do you get from early primates to the Cassini satellite? 

1st fossil primates 

Earliest apes 

1st hominines 

Lucy 

The Evolution of Primates 

Next Timeline 

The last 7 MYs 



HOW FAST THINGS HAPPENED! Hominin evolution over 7 MYrs 

MILLIONS OF YEARS BEFORE PRESENT DAY 
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Earliest hominines 

Ardipithecus ramidus 

1st Australopithecines 

Homo habilis 

Homo erectus/ergaster 

Modern humans 

Very few 

fossils from 

this period 

Lucy 

FROM GREAT APES TO THE CASSINI SATELLITE 

All of human history lies between these two arrows 



“Time” Cover: What makes us Human? 



A profound puzzle about our species: Why 
do we keep finding new ways of adapting? 

• How to explain continuous Adaptation? 

– Nothing comparable in 3.5 billion years! 

– A new driver of change and increasing complexity 

• No scholarly consensus: 

– This lecture describes a possible answer: 

– Collective Learning 

• We should expect a small but sudden change 

– Because of the speed of change 

Mars (red), Spica (blue): 

http://apod.nasa.gov/ap

od/ap140402.html  

http://apod.nasa.gov/apod/ap140402.html
http://apod.nasa.gov/apod/ap140402.html


Part 1: Collective Learning 
One of three forms of ‘learning’ or ‘information accumulation’ 

1. ‘Natural Selection’:  

– The main way of adapting in biology 

– Genes ‘learn’ about the environment 

– But it’s slow, taking many generations 

Remember the Galapagos finches? 



2. ‘Individual Learning’: a second, 
quicker way of ‘adapting’ 

• Brainy species can ‘adapt’ faster than natural selection: 
learning in a single lifetime.  But … 

– Their offspring start learning from scratch  

– Why? Knowledge is an “acquired characteristic” 

A mouse can learn to run a maze 

(acquired learning) 

But it cannot describe the maze 

for other mice 

So knowledge doesn’t 

accumulate 

Each mouse starts again 

No history! 



But what if a species could share 
acquired characteristics? 

• A mouse that had done the maze 

• could tell other mice so as to do it quicker. 

• Each generation would accumulate more knowledge of  
its environment, 

• becoming more  
& more powerful 



Do some brainy species exchange 
information? Yes 

• Some species can share learned information: they have 
“culture” 

• But the sharing is inefficient, slow, imprecise, leaky 
– Result? Shared information is lost as easily as it is shared 

• E.g. Shirley Strum’s  
“pumphouse gang” 
– Virtuoso baboon hunters 

– Worked in teams 

– But their skills vanished 
when their leader died 

– No accumulation = no history 



3. Collective Learning: 
a new adaptive mechanism 

• If the efficiency, and fidelity of communication could be 
increased 
– Learned knowledge could be stored more reliably 

– And start to accumulate in collective memory 

– Transforming behaviors and technologies 

– From generation to generation, with no limit! 

• A fundamental threshold:  
– Over time, ‘cultural learning’ becomes 

– more important than ‘genetic learning’: humans are cultural learners 

• Collective Learning is made possible by 
– Crossing a threshold in linguistic ability 



Comparing symbolic language & ape 
language 

• In the wild, chimps have 
perhaps 30 different calls Kanzi, a Bonobo Chimpanzee, 

learning to ‘speak’, using ‘tokens’ 

• In captivity, some 

have been taught 

language to the 

level of a 2-year 

old human 



The limits of chimpanzee 
communication 

• They cannot share ideas 
efficiently enough 
– for ‘cultural learning’ to accumulate 

from generation to generation 

• So chimp behavior has not 
changed much in 100,000 years 
– i.e. they don’t really have a 
‘history’ 



The Threshold to  
Collective Learning 

• Many of our relatives have limited forms of 
language 

• But our species crossed a linguistic threshold 
beyond which 

– Communication was so efficient that ideas could 
accumulate from generation to generation 

– It’s not language as such, but crossing the threshold 
that makes the difference 



Photo by Reg Morrison 

What made the difference? We’re not sure 

Symbolic 

language requires 

plenty of brain 

power 

One Factor is clearly changes in the size & structure of brains: 

The human brain is abnormally large for our body size 



The problem: brain organization is as 
important as brain size 

Tiny changes in the wiring may have made all the difference 



How did modern humans acquire 
language? 

• Our best guess: Tiny changes in the wiring 
– Recent research; tiny mutations in one gene (FOXP2) in the last 200,000 

years may be crucial 
– Humans with defective FOXP2 cannot use grammar 

• Allopatric speciation?  
– Ernst Mayr and the idea of ‘punctuated evolution’ 
– In isolated populations, evolutionary change is fast 
– And there may be odd variations 
– Genes spread quickly in small populations 
– Isolated populations in S. Africa may have evolved the ability to use 

symbolic language 

• Did tiny changes in the brain open the door to collective 
learning? 



Part 2: When did Human History 
& Collective Learning Start? 

The Evolution of Homo sapiens 
• The “Multi-Regional” Hypothesis: 

– Humans evolved throughout Eurasia from Homo 
ergaster/erectus 

– Over 1 million years 

• Why is it no longer accepted?  

– Evidence of multiple species 

– Too scattered for regular sharing of genes? 

– A better alternative: “Out of Africa” hypothesis 

 



The “Out of Africa” Hypothesis 
Homo sapiens evolved rapidly in Africa within the last 

200,000 years 

1. Genetic evidence: 
• Tiny differences in human DNA  

– A common ancestor c. 250,000 years ago 

• Greatest genetic diversity is in Africa  
– That is probably where we evolved 

2. Archaeological evidence:  
• African skeletal remains from 190,000 BP 

• Evidence of increasing technological and artistic creativity from 
Africa 



ARCHAEOLOGICAL EVIDENCE: THE OLDEST 
REMAINS OF HOMO SAPIENS? 

• Probably the oldest fossil 

remains of our species 

• Found in 2003 

• At Omo in Ethiopia, in the 

African rift valley 

• Dated by potassium-argon 

dating to c. 195,000 BP 

• Compare with modern 

human skull (below) 



Early evidence of  
Collective Learning: McBrearty & Brooks 

McBrearty & Brooks, ‘The Revolution that wasn’t’, 2000 

Improved 

stone tools 

Ochre pigments 

imply symbolic 

language 

Shellfish: 

new 

lifeways 

Exchanges of 

information 

New materials, 

new techniques 
50,000 BP 

Start of 

“Upper 

Paleolithic

” 



Currently the oldest clear indicators of 
symbolic activity? 

• Previously, 100,000 year old beads from Israel 
the earliest clear evidence 

• New evidence from Twin Rivers caves, 
Zambia, from c. 200-300,000 years ago 

– Multi-colored ochres suggest “color symbolism”, 
e.g. body painting 

– New types of stone tools, including flakes probably 
“hafted” 



Decorated ochre rock from Blombos cave, c. 70,000 
years ago 



Paint making kits found at Blombos 
cave: Nov 2011 

http://www.bbc.co.uk/news/science-environment-15257259  

Clear proof of symbolic activity? 

Finds include “red and yellow pigments, shell 

containers, and the grinding cobbles and bone 

spatulas to work up a paste - everything an 

ancient artist might need in their workshop.” 

http://www.bbc.co.uk/news/science-environment-15257259
http://www.bbc.co.uk/news/science-environment-15257259
http://www.bbc.co.uk/news/science-environment-15257259
http://www.bbc.co.uk/news/science-environment-15257259
http://www.bbc.co.uk/news/science-environment-15257259


New Evidence on Ritual Activity 
2006: The world’s oldest ritual ceremonies are twice as old as 

previously thought. More than 70,000 years ago in a small cave 

in Botswana, humans sacrificed spearheads to the python. 

Photo: Sheila Coulson https://www.apollon.uio.no/english/articles/2006/python-english.html  



Faster technological & cultural 
change & increasing complexity.  

Humans began to 

 create both naturalistic and abstract 

art. 

 

 make more specialized tools. 

 

 weave and knot fiber. 

 

 decorate clothing. 

 

 make jewelry. 

 

 build semi-permanent structures. 

 

The engraved horse panel in the Cave of Chauvet-Pont-D’Arc 

in southern France. The image is about 31,000 years old.  
(http://www.culture.gouv.fr/culture/arcnat/chauvet) 

Venus of the Kostenki I site in Russia dated to about 23,000 

years ago. This stone female head is wearing  

headgear of woven basketry.  
(New York Times, Dec. 14, 1999. Photo: Bill Wiegand, University of Illinois.) 

The Revolution of the Upper  

Paleolithic: from c. 60-50,000 BP 



Aboriginal rock paintings 
Clear evidence of symbolic thought 

The earliest are c. 30,000 ys old 

A woman and 

a kangaroo (?) 

with young 



Part 3: The Paleolithic Era 

The Earliest Era of Human History: 

1. Definitions: What is ‘the Paleolithic Era’? 

2. Changes: What were the main changes in 
the ‘Paleolithic’ era? 

3. Impacts: What impact did Paleolithic people 
have on the biosphere & environment? 

4. Lifeways: How did people live in the 
Paleolithic era? How well did they live? 



DEFINITIONS: 
THE PALEOLITHIC ERA 

• Literally, the ‘Old Stone Age’ 

– ‘paleo’ = old; ‘lithic’ = made of stone 

• In this course, ‘Paleolithic’ means  
‘the earliest period of human history’ 

– c. 250,000 - c. 10,000 years ago (BP or ‘before present’) 

– From when humans first appeared  the appearance of 
agriculture 



The 1st of 3 great eras of Human History 

ERA 1: 

PALEOLITHIC 

From 250,000 

– 10,000 BP 

Most of human history; small 

communities;  

global migrations;  

slow population growth 

ERA 2: 

AGRARIAN 

From 10,000 

BP – 200 BP 

Agriculture; rapid population 

growth; more complex 

communities;  

cities, states, empires 

ERA 3: 

MODERN 

From 200 BP 

- Now 

Industrial societies; rapid 

growth in energy use and 

populations;  

global communications 



Measured by time, the Paleolithic era 
was by far the most important era 

96%

4% 0%

Paleolithic

(250,000-10,000

BP)

Agrarian (10,000-

250 BP)

Modern (1750-

Now)



Measured by how many lived in each 
era, the agrarian and modern eras loom 

much larger 

12%

68%

20%

Paleolithic

(250,000-10,000

BP)
Agrarian (10,000-

250 BP)

Modern (1750-

Now)

(c. 80 billion humans have lived since  

humans first appeared on earth) 
Livi-Bacci, Concise History of World Population, pp. 31, 33 



WHAT HAPPENED IN THE PALEOLITHIC? 
Two key developments 

• Climatic Changes: The Ice Ages 

• ‘Extensification’: Innovation  migration 
into new areas 



1) CLIMATE CHANGES 
The ‘Ice Ages’ 

• In the last million years, 

– Regular ‘Ice Ages’ 
• Each c. 100,000 years 

– Between, warmer ‘interglacials’  
• Each c. 10,000 years 

• The last ice age began c. 110,000 years ago 

– It included much of the Paleolithic era 

• The last interglacial began c. 10,000 years ago 



Average temperatures on geological scales 

http://en.wikipedia.org/wiki/File:All_palaeotemps.png  

Changes since 

the Cambrian 

‘Global 

warming’ 50 

mys ago 

caused by 

volcanoes 

Pliocene 

descent 

into the ice 

ages 

Last 

million 

years: Ice 

Ages 

The last 

10,000 

years & 

fossil fuels 

http://en.wikipedia.org/wiki/File:All_palaeotemps.png


CO2 levels: The Last 800,000 Years 
Data from the European Project for Ice Coring in Antarctica, Epica. 

Humans Appear 

Last Ice Age 
From the Vostok Ice Core, Antarctica 

The Anthropocene? 

9 Coldest phases …. 



Ice-sheets during the last Ice Age 
i.e. for most of the Paleolithic 

Ice sheets covered much of N. America & most of Europe 



Water was locked up in huge glaciers, so sea levels were 
lower 

Britain joined 

to Europe 

Indonesia 

joined to 

S.E. Asia 

Americas 

joined to 

Eurasia 

Australia, Tas. 

& Papua New 

Guinea joined 



2) CHANGES IN HUMAN SOCIETY? 
Was there much “history” in the Paleolithic Era? 

• Yes  

– But not the sort historians usually discuss 

– No names, dates, kingdoms, ‘events’ 

• ‘Extensification’ 

– Compare with ‘Intensification’ 

– Both types of change begin with “adaptation” 
(innovation) 

– The results are different 



‘EXTENSIFICATION’ vs. 
‘INTENSIFICATION’ 

• ‘Intensification’: New 
technologies  

– More resources from a given 
area 

– More people can live in the 
same area 

• The key to change in the 
last 10,000 years 

Intensification in Egypt today 

 Irrigation 

 Fertilizers 

 Improved crops 

 Denser settlement 



‘Extensification’? 

1. NEW TECHNOLOGIES  HUMANS SETTLE NEW 
ENVIRONMENTS 

– Something fundamentally new! 

– No other species behaves like this 

2. BUT, THE ILLUSION OF CHANGELESSNESS: 

– Human communities remain small and simple 

– Innovation does not lead to larger communities 



Chimp 

range: 

no 

change Range of 

early humans 

c. 100,000 BP 

50-60,000 BP? 

15-13,000 BP? 

4,000 BP? 

1,000 BP? 

New Sea-

going 

technologies 

New hunting techniques 

Adaptations to cold 

New ocean-

going 

technologies 

Arctic 

technologies 

Migration and “Extensification” 
Each migration required new techniques 



‘San’ Cave 
paintings:  

E. Zimbabwe 

These paintings 

are thousands of 

years old 

 

They show 

scenes from the 

daily life of the 

San 
Baskets for 

gathering 

Spears, bows, 

for hunting 



Forest environments: 
Central Africa Today 



An Artist’s impression of an ice-age 
Siberian landscape 

Could you survive here? 



Ice age environments: Mezhirich, 
Ukraine, 20,000 years ago 

Bone needle with an ornamental head, 

probably used to fasten garments, found at 

the Mezhirich site.  

A mammoth bone house 



Mezhirich: A Modern Reconstruction 



Getting food in arctic regions 

Inuit hunting whales from ‘kayaks’ & 

‘umiaks’: Special clothing, special equipment 

Painting from the 1830s 



Living in cold climates today 

Special building techniques 



HUMAN IMPACTS IN THE PALEOLITHIC ERA 

• Were Paleolithic technologies powerful 
enough to affect the environment? 

• Yes! 

– Two examples: 

1. ‘Fire-stick’ farming 

2. ‘Megafaunal extinctions’ 



Firestick farming 

NOT a form of farming, but an 

early way of transforming the 

environment 

Regular, planned 

firing of the land 



Firestick Farming:  
Firing the land to encourage  

new growth 

Making fire 

• For at least 40,000 years on all continents 

• Encourages new growth and attracts prey 

species 

• Transforms environments 



‘Megafaunal Extinctions’ 

• ‘Megafauna’ = large animals 

• In the last 40,000 years, many species  extinction 
– Probably through human over-hunting 

– Large animals are vulnerable: 
• they reproduce slowly and  

• have small populations  

• [Remember the dinosaurs?] 

• Extinction rates were highest in  
Siberia, Australia and the  
Americas 
– Due to the later practice of agriculture? 

1879, Richard Owen with 

skeleton of extinct Moa 



Modern Reconstructions of extinct 
Australian megafauna 

Diprotodon 

was the 

size of a 

hippo The marsupial 

equivalent of a lion? 



Extinct N. American megafauna 



‘Homo neanderthalis’ & the species 
that drove it to extinction 

  Neanderthal skull     Human skull 



LIFEWAYS: HOW DID  
OUR ANCESTORS LIVE? 

The Problem of Evidence 

• No written evidence: 

• We rely on: 

1. Archaeological Remains:  
Mezhirich, stone tools 

2. Analogies with modern societies most like 
Paleolithic societies 

• Both forms of evidence can be misleading 



‘Foraging’ as a way of living 

• Foraging: 
– ‘Hunting and Gathering’ 

– Gathering what you need directly 
from the environment 

– Without changing the environment 
much 

• You need a lot of territory  
– Nomadism 

– Small societies 

Setting Snares 

in the Kalahari 

desert today 



Kin-ordered societies 

• For us, a ‘society’ means a ‘nation’ 

• Paleolithic societies were tiny: 

– Related family-sized groups, 10-50 people in size 

– Sometimes splitting into smaller groups 

– Linked to neighboring groups 



‘Society’ = ‘family’: Ojibwa encampment 
19th century Canada 



Living in small groups: 
Do it yourself! 

• No government 

• Everything organized within the family 

• All relations were face-to-face 

– Most people met less than 500 people in their 
lives 

– Justice, education, eating, ceremonies, all took 
place within the family 



Periodic gatherings 
• where resources were plentiful 

–  e.g. Pacific Salmon runs 

• Foragers gathered to 
– exchange gifts 

– arrange marriages 

– exchange ideas (collective learning!) 

– hold rituals & games 

• Paleolithic equivalents of  
– Parliaments  

– Olympic games 

– United Nations 



Wolf Dance: Kwakiutl 
Pacific North West 

Such meetings linked many small groups over large areas 



An aboriginal “Corroborree” 
from a 19th century Australian painting 



Paleolithic  
ideas about the world 

• Paleolithic Science? 
– Detailed knowledge of the environment 

• Paleolithic Religion? 
– Saw themselves as part of the natural world 

– Believed in a world full of spirits: ‘Animism’ 

– Recent psychological evidence  we are hard wired to divide 
the world into ‘agents’ and ‘passives’, i.e. to think of a world 
full of conscious, active beings 

– Often believed their spirits would return as other animals or 
natural features of the landscape: ‘Totemism’ 



Summary 
• Collective Learning:  

– How to explain our capacity for continuous adaptation? 

– When did human history & collective learning start? 

• The Paleolithic = c. 250,000 – 10,000 BP 
– Most of human history 

• Main events? 
– Climatic changes & ‘Extensification’ 

• Paleolithic impacts on the environment 
– Fire-stick farming 

– Megafaunal extinctions 

• Foraging lifeways: 
– Small groups, gathering food & resources from the environment 

– Sophisticated knowledge and religious ideas 


