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Human evolution in and out of Africa 
Chris Stringer, The Natural History Museum London  



 Today Homo sapiens is  
the only human on Earth 



Homo sapiens 

Neanderthals 

Homo floresiensis 

Denisovans 

There were at least 4 kinds of  
humans 60,000 years ago…. 

? 



Contextual and  
other data 

Archaeology Palaeontology 

History 

Behaviour 

Evolution 

Isotopes 
Calculus 
DNA 

Tools Fossils 

Evidence to reconstruct the past… 

Stratigraphy
+ dating 



Some dating methods…. 

  K-Ar, Ar-Ar 

Ma = million yrs 
Ka  = thousand yrs 



The last phase of human evolution 

Human phase 2 – 0 Ma:  several species         
>>Global spread, “Human” anatomy     

>>Encephalised  >>Dietary range    
>>Behavioural complexity 

 



Becoming human 

Meat, guts,  
and brains 

Stone tools 
    ~2.6 Ma 

Body shape 



Early humans 1.5-1.8 Ma: ‘Out of Africa 1’ 

1.6 



Dmanisi, 
Georgia    
 ~1.8 Ma 

Nat. Geographic 



        
Gran Dolina  

0.8Ma  

Atapuerca, Spain: Homo antecessor 0.8Ma  
Sima del Elefante 

1.2Ma  



Homo 
heidelbergensis  
Mauer ~600ka? 



The evolution of  
Modern Humans 

and Neanderthals 
(based on fossil and  

genetic data) 

Homo 
heidelbergensis 
~500,000 years 



heidelbergensis: a widespread species 

Arago France 

Bodo Ethiopia 

Broken Hill Zambia 

Petralona Greece 



Homo heidelbergensis at 
Boxgrove (Sussex)  

~500,000 yrs 

  The Boxgrove Project 



The evolution of  
Modern Humans 

and Neanderthals 
(based on fossil and  

genetic data) 

Homo 
heidelbergensis 
~500,000 years 



The Neanderthals 

Neander Valley 1856 



newworldeveryday.com  

 
                          Longer lower vault 
  strong browridge 
 
projecting midface  
                                   suprainiac  fossa 
large front teeth 
weak chin 

            globular vault 
                                 parietal expansion 
weak browridge 
flat midface  
 
small front teeth 
strong chin 



The origin of our species (H. sapiens) 
TWO origins to explain: 
 
 
1.The shared  
(species) features 
 
 
 
 

 
2. Non-shared  
(regional/racial)  
features 



Lieberman 

H. sapiens: fossils suggest an African origin for the modern    
                              pattern ~ 150-200ka? 

Age ka ~260     ~150?     ~160?      ~195?   >130 

Tim White 



1987: ‘Mitochondrial Eve’….. 
 

Mitochondrial DNA and human evolution Nature 325, 31-36 
Rebecca L. Cann, Mark Stoneking & Allan C. Wilson (1987) 
 
 
  

African female ancestor 
~200ka 



Complex human behaviour… 

“Houses”
” 

Art, Music, 
Spirituality 

Complex technology 

Treatment of the dead 

Networking 



300 ka                       200                   150                 100             50              0                                                                                                        

 Omo Kibish Herto 

Kapthurin 

Twin Rivers 

Twin Rivers 

  Pinnacle Point 

Klasies Qafzeh  

Klasies 

Blombos  

  Blombos  

 Skhul 

Taforalt 

Enkapune  
  ya Muto 

Enkapune  
  ya Muto 

Howiesonspoort 

Mumba 

Microliths 

Shellfishing 

Ochre 

Shell beads 

Early H. sapiens 
      fossils 

“Modern” anatomy and behaviour have deep roots in Africa… 



Shell jewellery + red pigments 
~70-100 ka 



100,000 yrs ago the Sahara was ‘green’ (Nick Drake et al.) 



PNAS 2012 

45 



Art and music 30-40 ka 
Statuettes and flutes: Hohle 
Fels & Vogelherd ~ 40ka 

Female figurines Europe and Asia 



We are all the same (species), but we all look 
different (individuals, ♀/♂, regions, “races”).  

Species 
(Homo sapiens) 

  Individuals 

large brain 
high round skull 
small face 
chin 
small browridges 
lightly-built skeltn 
  

body shape 
skin colour 
hair 
nose 
eyes 
lips etc 

Natural Selection 
Sexual Selection 

 
Founder Effect 

Drift 







Baboon-like monkeys in Africa constitute good 
‘species’ but also interbreed (Clifford Jolly) 

The message is to concentrate on biology, avoid semantic traps, and realize 
 that any species-level taxonomy based on fossil material is going to be only  

an approximate reflection of real-world complexities. 



 The pendulum of our species origin 

  2014                    
“Mostly Out of Africa” 



Thanks to you all for listening, and to… 
The Natural History Museum London 

Hum Origins Res Fund & The Calleva Foundation 
and all my sources of data and illustrations.. 



(habilis) 



Transmission in archaic humans? 

Parent 

Child 

In or outgroup member 

In or outgroup member 



Modern humans grow 
more slowly, live longer, 

and network more widely… 

Science 11 September 2009:  
Vol. 325 no. 5946 p. 1359  

DOI: 10.1126/science.
1175404  

 
30,000-Year-Old Wild Flax 

Fibers 
 

Current Anthropology 
Volume 41, Number 4, 2000 

The “Venus” Figurines: 
Textiles, Basketry, Gender, 

and 
Status in the Upper 

Paleolithic 
by O. Soffer, J. M. Adovasio 

& D. C. Hyland 

vis-à-vis: Explorations in 
Anthropology, Vol. 10: 102–125.  
Style, Symboling, and Interaction 

in 
Middle Stone Age Societies 

JAYNE WILKINS 



Transmission in modern humans? 

Parent 

Child 

Kin and ingroup members 

Outgroup members 

Grandparent 

Grandchild 



 
Variation in the Neanderthal genome appears to 
have been lower than in present-day humans and 
is among the lowest measured for any organism. 
 
Signs of low genetic diversity in the Neanderthal 
woman’s DNA indicate that her parents were 
closely related, possibly half siblings. Small 
population sizes encouraged inbreeding among 
Neandertals, the researchers suggest. 
 
Mating in small and isolated populations may have 
caused Neandertal populations to be more 
differentiated from one another than what is typical 
for present-day humans. 
 



Dmanisi: humans at the gates 
of Europe 1.8Ma 



B. Wood 



 
  1.2 Million year old jawbone 

found in Sima del Elefante 
Atapuerca, Spain 

 
      Naturwissenschaften. 2007 Feb: 94(2):107-112. 

Evidence of earliest human occurrence in Europe:  
the site of Pirro Nord (Southern Italy). 
Arzarello M, Marcolini F, Pavia G, Pavia M,  
Petronio C, Petrucci M, Rook L, Sardella R. 

 

1.5 
Ma? 
 
 
 
 
1.4 
Ma? 
 
 
 
 
 
 
 
1.2 
Ma? 



Atapuerca 



  Atapuerca Spain: Gran Dolina 

Homo antecessor  0.8Ma 
Ceprano Italy 

China 









Human behavioural evolution: gains + losses 

In the past, small  populations would have 
been prone to extinction, or forced into 
relatively rapid movement or adaptation to 
survive, and this could have led to the 
regular loss of innovations that might 
have been useful in the longer term. Thus 
without the networking we find in modern 
humans, repeated ‘bottlenecking’ did not 
just remove genetic diversity, but also 
discoveries and inventions associated 
with the human populations concerned..  
 
 





Building a Neanderthal  
genome…. 







heidelbergensis: moving beyond Mauer 



Yunxian 

Asian H. heidelbergensis? 

Jinniushan 

Dali 

Narmada 



Atapuerca 



Into “The Pit of the Bones” Atapuerca  



The Sima de los 
Huesos, Atapuerca  
~400 ka and early 

Neanderthal 





Neanderthals:                 a different species? 

Harvati 

Harvati 

omegaparque.com 

Nea-mod variation 
Mod 
var. 



Interbreeding? 

Ancient DNA 



What happened to the Neanderthals? 
Continuity? 
Evolved into the Cro-Magnons  

Genetically absorbed  

Extinction? 

Interpopulation conflict 

Demographic disadvantage 

Competitive exclusion  

Infectious diseases 

Distinct physiologies/diets 

Competition/fluctuating climates 

Climate change  

Part of megafaunal extinctions 



Rapid climate change 20-70 ka 



70,000 10,000 



Châtelperronian material: the product of  
Neanderthals ~42,000 years ago? 



This suggests that when ancient humans met and mixed 
with Neanderthals, the two species were at the edge of 
biological incompatibility  

Sterility of male offspring – Haldane’s rule operating? 

X 



Remnants of Neanderthal DNA in modern humans are associated 
with genes affecting type 2 diabetes, Crohn’s disease, lupus, 
biliary cirrhosis, and smoking behavior.They also concentrate in 
genes that influence skin and hair characteristics.  



Enter the Denisovans… 

? 



1.  Interbreeding  
with Neas? 

2.Interbreeding  
with 

Denisovans? 





Early humans 1.5-1.8 Ma: ‘Out of Africa 1’ 

1.6 



Ancient interbreeding: common but at a low level? 

Nature 2013 



Latest genetic calibration (5 complete Nea,              
54 complete modern mtDNA sequences) 

~407 ka 

~ 345ka 

heidelbergensis? 

     H. helmei 

Homo sapiens 

   H. steinheimensis 

H. nea 

The Neanderthal and modern 
humans lines began to split 
about 400,000 years ago 



Latest genetic calibration (5 complete Nea,              
54 complete modern mtDNA sequences) 

~407 ka 

~ 345ka 

heidelbergensis? 

     early sapiens 

“modern” sapiens 

   early Neand. 

late Neand. 

The Neanderthal and modern 
humans lines began to split 
about 400,000 years ago 



Variation in the European Middle Pleistocene MIS 7-11: 
heidelbergensis vs neanderthalensis? 

Bilz 9 or 11? Swanscombe 11 

Vertsz 7 or 9? Ceprano 11? 

Petralona 7-15? 
Grün 1995: an age of  
150–250 ka for the  

speleothems bracketing  
the cranium. 



Broken Hill, Zambia 1921 





enamel frag right M2 

femoral midshaft EM 793 

mineralised silty ‘skin’ 

os coxa E 719 
proximal femur E 907 

Samples 
ESR and/or  

U-S 
dated 

Results range  
from 175-300ka: 

analyses  
ongoing…. 

heidelbergensis: Broken Hill 



The evolution of  
Modern Humans 

and Neanderthals 
(based on fossil and  

genetic data) 

Homo 
heidelbergensis 
~500,000 years 



Neanderthals and Us 



Patterns of Physical and Behavioural Evolution? 

 200 

50 

100 

0

  Gradual  
 Coalescent 

African 
Origin 

Punctuation 



Harrison 
& Wood 



? 



Models of modern human origins 

                                             1984    1970               



New techniques of investigation   Scanning and 
morphometrics 

 DNA 

CT study and 
reconstruction 

Isotopes 
Direct dating 

~259 ka 

SEM, MicroCT, 
Synchrotron 

Calculus 







How did modern  
humans evolve? 

Models of the1990s 
 
 

Recent African 
Origin 

RAO+hybridization 

 Assimilation Multiregionalism 



Stringer 1974: cranial metrics suggest  
Neanderthals are not good ancestors  

for modern humans  



>43,000 years? 

>43,000 years? 

~40,000 years 



Ust-Ishim femur DNA constrains time  
of Nea-modern interbreeding 





 The pendulum starts swinging… 

     2000     1995       1995     1984     1970               



The Asian story… 



Atapuerca 



“Phases” of human evolution 

n      Human phase 2 – 0 Ma:  several species     
>>Global spread, “Human” anatomy     
>>Encephalised  >>Dietary range    
>>Behavioural complexity 

n      Australopithecine phase 4 – 2 Ma: Many 
species, widespread in Africa. Bipedal but 
still partly arboreal? Early tool-use? 
Predom. still ape-like? 

 
 
 
n      Early phase 7 – 4 Ma: C+E. Africa. Still 

poorly known. Earliest bipeds? Canines 
reduced. Largely ape-like? 



Some “recent” events in 
human evolution 

‘Out of Africa 1’?  

First humans in S. Europe? 
 

Changes in glacial intensity 

First humans in N. Europe/Britain? 

Early Neanderthals in Europe 

Homo sapiens ‘Out of Africa 2’ 

Homo sapiens in Africa 

Neanderthals and “Hobbit” extinct 

Homo heidelbergensis appears 

Homo erectus in Africa 

Homo erectus in Java & China 



The Origin of our Species 

Chris Stringer, The Natural History Museum London 



The Enigma of the Handaxe 

If they were talking to each other, they were saying the same thing, over and over and over... 
                                                               Desmond Clark 

Africa 1.5Ma 
Britain 0.4Ma 



Today innovations spread and take hold…….. 


