Human evolution in and out of Africa

Chris Stringer, The Natural History Museum London



Today Homo sapiens is
the only human on Earth




Homo floresiensis

Homo sapiens

There were at least 4 kinds of
humans 60,000 years ago....
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Some datina methods....

Ma = million yrs
Ka = thousand yrs
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complex foraging « selection
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Becoming human
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Early humans 1.5-1.8 Ma: ‘Out of Africa 1’ ¢
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The first explorers?
Always a crossroads, the village of Dmanisi years ago. By one million years ago,
(above) once overlooked the old Silk Road had spread across Eurasia, leaving
through the Caucasus region. Nearly 1.8 tools in its wake. "N/
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The emigrants
Humans weren't the only creatures leaving
Africa 1.75 million years ago: Hundreds of

million years ago the site lay animal bones have been unearthed at
f o i (select species shown below), and 10
the! mp.fm" u:l lhun‘:'.:udm species. The first
the Black and Caspian wave of emigrants—including ostriches (leg
bone, far left) and short-necked girafes (foot
Seas (map, right), bones, leftl—was made up of species that
scientists consider adaptable and
along one of several opportunistic. They met Eurasisns
land corridors into such as wolves (skull, top right),
deer, and saber-toothed cats,
Eurasia. Humans whose fangs fit holes in
one of the human skulls.
could have moved (lft). Cats were a
1 ¥ : menace, but they may
out of Africa—and ' | i ! | ) : > ) have benefited humans:
back into it—in Wine_§ i (8 Simple chopping and
HEH T { il wm i ’ scraping tools found here may
st : T | st ot a classic
g Java Homo erectus?

raphic




CAMROR RANOTL Y

oYY

Sima del Elefante
1.2Ma

BN PIETARA

O

a "

Morv rm e wiliin ir adem, o apaerre, irove de Bargme. 1wl of primer covipes Bote on Jm&-bh

AN anpArA .*

Gasgate pusisccs Rupee ath
* 10 Mot of e de Surgen. B
wma cmhes c3di3 s & Zevia Sy
s Seses tmte b pecpni B¢

14 EL A

- C——— -—-—-luu
r————— I —— e

N
CANIBALISMU

ptn ot 1 o s s bl 1.

e e S e e e e Il




Homo
eidelbergensis
auer ~600ka?



Recent Humans Neanderthals

The evolution of
Modern Humans

and Neanderthals
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heidelbergensis: a widespread species

Arago France Broken Hill Zambia

Petralona Greece Bodo Ethiopia




The Boxgrove Project



Recent Humans

The evolution of
Modern Humans

and Neanderthals
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The Neanderthals

Les Rochers- |
de-Villeneuve

Okladnikov :
Feldhofer ® :
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MODERN AMERICAN TYPICAL NEANDERTHAL
ADULT MALE: vs ADULT MALE: Average
Average height height 65 inches (165 cm).
69.5 inches (176.5 cm).
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The origin of our species (H. sapiens)
TWO origins to explain:

1.The shared
(species) features

2. Non-shared
(regional/racial)
features




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

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

va

Tim White Lieberman



1987: ‘Mitochondrial Eve’.....

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

Tools and Human Behaviour:;
the Upper Palaeolithic ‘ ? { i
Complex: tech (bl m Qy | Il
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Pinnacle Point
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“Modern” anatomy and behaviour have deep roots in Africa...



Shell jewellery + red pigments

~70-100 ka : ”
Middle Paleolithic Shell Beads
In Israel and Algeria

Marian Vanhaeren,* Francesco d'Errico,?* Chris Stringer,® Sarah L. James,”
Jonathan A. Todd,®> Henk K. Mienis®

v
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Fig. 1. Perforated Nassarius kraussianus beads
from the Middle Stone Age of Blombos Cave.
Scale bars = 3 mm.




100,000 yrs ago the Sahara was ‘green’ (Nick Drake et al.)
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Fig. 1. Ancient dispersal patterns of modern humans during the past 100,000 y. This map highlights demic events that began with a source population in
southern Africa 60 to 100 kya and conclude with the settlement of South America approximately 12 to 14 kya. Wide arrows indicate major founder events
during the demographic expansion into different continental regions. Colored arcs indicate the putative source for each of these founder events. Thin arrows
indicate potential migration paths. Many additional migrations occurred during the Holocene (11).

The great human expansion

Brenna M. Henn?, L. L. Cavalli-Sforza®', and Marcus W. Feldman®2

PNAS 2012
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We are all the same (species), but we all look
different (individuals, ©/J, regions, “races”).

Species Individuals
(Homo sapiens)
large brain body shape
high round skull skin colour
small face hair
chin nose
small browridges eyes

lightly-built skeltn lips etc



doi:10.1038/naturel2886

The complete genome sequence of a
Neanderthal from the Altai Mountains

Kay Priifer', Fernando Racimo?, Nick Patterson?, Flora Jay?, Sriram Sankararaman™*, Susanna Sawvyer', Anja Heinze',

doi:10.1038/nature12961

The genomic landscape of Neanderthal ancestry in
present-day humans

Sriram Sankararaman'?, Swapan Mallick'**, Michael Dannemann®, Kay Priifer’, Janet Kelso®, Svante Piibo’, Nick Patterson'~
& David Reich"**

Patterns of coding variation in the complete exomes of
three Neandertals

Sergi Castellano®”, Genis Parra®?, Federico A. Sanchez-Quinto®?, Fernando Racimo®<?, Martin Kuhlwilm®?,




CI Ose Encounte rs As a result, many people living outside
= = - Africa have mherited a small but significant
Of th e P re h I Sto rl C KI n amount of DNA from these extinct humans.

Han-
French Chinese PNG  Yoruba San

The long-awaited sequence of the Neandertal genome suggests
that modern humans and Neandertals interbred tens of thousands
ofyears ago, perhaps in the Middle East

i
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@i MNeandeartals
SEPARATING THEM FROM US ' \ 1

Some genes that differ between modern humans and Neandertals
ificance

. Encodes the protein repetin, expressed n, sweat
glands, hair roots, and tongue papilli

’ )
G
V.o S
. Encodes melastatin, a protein that helps maintain skin - L
pigmentation ' 2 - /
1 y ’ ¥ :""ﬂ" ‘
o 4 o

Homo eracius
. Associated with type 2 diabetes in humans; evolution-
ary changes may have affected energy metabolism

Found in an area critical for causing Down syndrome
ations associated with schizophrenia
ations implicated in autism

. Causes cleidocranial dysplasia, characterized by
delayed closure of cranial sutures, matformed clavicles,
bell-shaped rib cage, and dental abnormalities

Protein important for the beating of the sperm

o L Fig. 6. Four possible scenarios of genetic mixtu




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

Typical & ihean
yellow baboon

Small (Kinda)
yellow baboon

Grey-footed

baboon

Cape & desert chacma Transvaal chacma

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

a

100% RAO  RAO+hybridization  Assimilation  Multiregionalism 0% RAO

“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..
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Transmission in archaic humans?

In or outgroup member

Parent




vis-a-vis: Explorations in
Anthropology, Vol. 10: 102-125.
Style, Symboling, and Interaction
in
Middle Stone Age Societies
JAYNE WILKINS

Dental evidence for ontogenetic differences between
modern humans and Neanderthals

Tanya M. Smith®®", Paul Tafforeau', Donald J. Reid”, Joane Pouech®, Vincent Lazzari®“*, John P. Zermeno®,
Debbie Guatelli-Steinbergf, Anthony J. Olejniczakb, Almut Hoffman?, Jakov Radovcic", Masrour Makaremi,
Michel Toussaint, Chris Stringerk, and Jean-Jacques Hublin®

*Department of Human Evolutionary Biology, Harvard University, Cambridge, MA 02138; "Department of Human Evolution, Max Planck Institute for

Evolutionary Anthropology, 04103 Leipzig, Germany; “European Synchrotron Radiation Facility, BP 220, 38046 Grenoble Cedex, France; “Department of Oral
Biology, School of Dental Sdences, Newcastle University, Newcastle upon Tyne NE2 4BW, United Kingdom; ®International Institute of Paleoprimatology and
Human Paleontology: Evolution and Paleoenvironments, Unité Mixte de Recherche Centre National de la Recherche Scientifique 6046, Université de Poitiers,
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Modern humans grow
more slowly,

live longer,

and network more widely...

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

86022 Poitiers cedex, France; 'Department of Anthropology, Ohio State UniversitrGetusstss
Charlottenburg-Langhansbau, D-14059 Berlin, Germany; "Croatian Natural Histon
of Bordeaux |l, 33000 Bordeaux, France; 'Direction de I'Archeologie, Service Publi
Natural History Museum, London SW7 5BD, United Kingdom

Edited* by Richard G. Klein, Stanford University, Stanford, CA, and approved Oct  Rachel Caspari*t and Sang-Hee Lee*
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Humans have an unusual life history, with an early weaning age,
long childhood, late first reproduction, short interbirth intervals,
and long lifespan. In contrast, great apes wean later, reproduce

Science 11 September 2009:
Vol. 325 no. 5946 p. 1359
DOI: 10.1126/science.
1175404

CA 925210418

Increased longevity, expressed as number of individuals surviving
to older adulthood, represents one of the ways the human life
history pattem differs from other primates. We believe it is a
aitical demographic factor in the development of human culture.
Here, we examine when changes in longevity occurred by assess-
ing the ratio of older to younger adults in four hominid dental
samples from successive time periods, and by determining the
significance of differences in these ratios. Younger and older adult
status is assessed by wear seriation of each sample. Whereas there
is significant increased longevity between all groups, indicating a
trend of increased adult survivorship over the course of human
evolution, there is a dramatic increase in longevity in the modern
humans of the Early Upper Paleolithic. We believe that this great
increase contributed to population expansions and cultural inno-
vations associated with modernity.

30,000-Year-Old Wild Flax
Fibers

Older age becomes common late in human evolution

*Department of Anthropology, University of Michigan, Ann Arbor, Ml 48109-1092; and *Department of Anthropology, University of California, Riverside,

Communicated by Ward H. Goodenough, University of Pennsylvania, Philadelphia, PA, May 27, 2004 (received for review October 28, 2003)
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Transmission in modern humans?

Grandchild

Child

‘ Nr Ipimembers
Kin anc ingr0u

Parent

Grandparent



Variation in the Neanderthal genome appears to
have been lower than in present-day humans and
iIs 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.



The first explorers?

Always a crossroads, the village of Dmanisi years ago. By one million years ago, Homo
(above) once overlooked the old Silk Road had spread across Eurasia, leaving bones and
through the Caucasus region. Nearly 1.8 tools in its wake.
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Hominin grades - speciose taxonomy

H. heldelbergensis
H. floresiensis

. erectus

H. saplens
o El OJ

H. neanderthalensis
H. antecessg

[ w
H. ergaster IE D
Au.

K. platyops

3 Anatomically modern Homo

3 Pre-modern Homo

B9 Transitional hominins

B Archaic hominins

3 Megadont archaic hominins
B Possible primitive hominins

Millions of Years Ago

H. habilis H. rudolfgnsis

P. boisei

P. rﬁﬂus

Au. garhi
| =2 =
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baﬁrelghazall Au. africanus
- -] l]Au. afarensis

Au.
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—
0. tugenensis
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Naturwissenschaften. 2007 Feb: 94(2):107-112.

Evidence of earliest human occurrence in Europe:

the site of Pirro Nord (Southern Italy).

b 5 > 5

ELSEVIER QSR

Evaluation of the Olduvai subchron in the Orce ravine (SE Spain).
Implications for Plio-Pleistocene mammal biostratigraphy and the
age of Orce archeological sites

L. Gibert**. G. Scott®. C. Ferrandez-Canadell*

found in Sima del Elefante
Atapuerca, Spain =

1.5
Ma?

1.4
Ma?
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A 100,000-Year-0ld Ochre-Processing
Workshop at Blombos Cave, South Africa

Christopher S. Henshilwood,™?* Francesco d’Errico,** Karen L. van Niekerk,’ Yvan Coquinot,*
Zenobia Jacobs,® Stein-Erik Lauritzen,® Michel Menu,® Renata Garcia-Moreno?

Artifacts making up Tk1 and their relative spatial locations. [Image: C. Henshilwood and F. d’Errico)

Ochre-processing toolkits in situ showing Tk1 (A) and Tk2 (B). [Images




Europe ;/ Africa
e Homo sapiens
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»anderthalensis

Homo
erectus

Homo
floresiensis ?

million years ago




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
networking we find in modern
eated ‘bottlenecking’ did not
genetic diversity, but also
and inventions associated

an populations concerned..




Evolutionary Anthropology 21:101-107 (2012)

The Status of Homo heidelbergensis
(Schoetensack 1908)

Chris Stringer

ISSUES, NEWS, AND REVIEWS

(A)

H. erectus H. neanderthalensis H. sapiens

A

H. heldelbergensis
or
H. rhodesiensis

H. erectus

"5

(8)

H. saplens neanderthalensis  H. soplens saplens

H. sapiens heidelbergensis
or
H. saplens rhodesiensis

Neanderthals

“modern” H. sapiens

A

Some possible evolutionary
positions of Petralona and/or
Broken Hill (assuming they
actually lie on the lineage of
later hominids).

igure 1. llustrafion of the possible phylogenetic relationships of the Pefralona and Broken
il fosslls. Redrawn, with permission, from Stringer.?




nderthal man is no relation to us Bui|ding a Neanderthal
R ey RN genome....

Analysis of one million base pairs of
> Neanderthal DNA

Richard E. Green', Johannes Krause', SusanE. Ptak', Adrian W. Briggs', Michael T. Ronan?, Jan F. Simons®, Lei Du?,

~ // y Michael Egholm?, Jonathan M. Rothberg?, Maja Paunovic’} & Svante Padbo!

706,000 y.a. ~370,000 y.a. .41,000v.3
Coaleacence Ime of Spit of ancesral Eared mn}'fu'mn
human and Neanderthal human and Nearderhal In Europe
reforence sequonces popuatons 195,000 y.a. | ~28,000 y.a.

| Earlest known anatormicaly | Mot recent known
modem humans } Noardortha remare

|

Modern
human

Sequencing and Analysis of »
Neanderthal Genomic DNA .
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James P. Noonan,™* Graham Coop,” Sridhar Kudaravalli,’ Doug Smith,*
Johannes Krause,® Joe Alessi,* Feng Chen,* Darren Platt,* Svante Piibo,*
Jonathan K. Pritchard,® Edward M. Rubin®**
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Genomso data

NEANDERTHAL —
GENOMICS

A e OMA b sat 20 e d

« & o Neanderthal

al data
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Evolutionary lineage of human and Neanderthal referonce sequences

Evolutionary lineage of ancestral human and Neanderthal populations

Les Rochers- BD[}‘f‘I.rSVeals some Neanderthals were ginger
y Natalie Paris

de-Vl”eneuVe Updated: 1:01pm BST 26/10/2007

Engis Okladnlkov DNA evidence has revealed some Neanderthals probably had red hair after scientists
discovered a pigmenting gene in ancient remains.
Feldhofer N _ -
\ « Top ten ginger celebrities

Mezmaiskaya

Neanderthals, who lived around 400,000 to 28,000
years ago, are typically portrayed as dark skinned
and dark-haired but some may have more closely
resembled Europeans.

An international study of the bones of two cavemen
found a gene that affects the production of
melanin, associated with fair skin and fiery hair.

Teshlk TaSh This indicates that some Neanderthals had pale skin

and red hair, much like modern day humans.

La"ChapeIIe- Vin'a'i'jé “
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PALEOANTHROPOLOGY

RIP for a key Homo species?

Researchers consider killing off a claimed common
ancestor of Neandertals and modern humans

By Michael Balter, in Tawt avel, France

H. heiwdelbergensis has a history of
controversy. The species is based on
a single lower jaw found in 1907
at Mauer, near Heidelberg, in
Germany. Estimated at about

f someone kills one person they go
to jail,” anthropologist Zeresenay
Alemseged of the California Acad-
emy of Saences in San Frandsco
noted last month at a meeting here
in Frances deep south. “But what
happens if you kill off a whole spedes?
The answer soon became apparent: an-
guished debate. In the balance was Homo
heidelbergensis, a big-brained human an-
cestor generally seen as a piwtal figure
during a murky period of evolution. At

an unusually thick ramus—
the vertical projection
that hinges to the
skull—and nothing
quite like it has been
found since. For de-
cades, the name failed
to catch on, until an-

searchers | thropologists incdud-
ally was | ing Rightmire and
a paleo- | Chris Stringer of the

Natural History Mu-

sts has seum in London noted
» human distinctive thick brow

many as ridges and large faces in

species is based, cannot be closely matched
with any other fossil in part because few
other jaws are preserved To keep the
species alive, researchers need to find and
designate a new type specimen that has
both a jaw and skull, but such a specdamen
would surely spark new debates, Arsuaga
said. The better course “would be to let the
species die”

Anthropologist Yoel Rak
of Tel Aviv University in
Israel supported this
argument by compar-

ing the Mauer jaw

with the few jaws

cdaimed to be H hei-

debergensis fossils,

This new reconstruction
ties France’s Arago skull
to Homo heldelbergensis.

including three partial
jaws from Arago. “The
Mauver speamen is
one of a kind,” Rak con-
cduded in his talk.
But others fought wigor-
ously to save both the specdes
and the simpler, more straight-




heidelbergensis: moving beyond Mauer




Asian H. heidelbergensis?

Yunxian 4
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Neanderthals:
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Interbreeding? Iife— =X
P I'm a Neanderthal man
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What happened to the Neanderthals?
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Rapid climate change 20-70 ka
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Chatelperronian material: the product of
Neanderthals ~42,000 years ago?




These results suggest that part of the explanation for reduced Nean-
derthal ancestry near certaingenes is that Neanderthal allelescaused

decreased fertility in males when moved to a modern human genetic
background.

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

Possible scenarios...

Neanderthal family Modemn human family

Sterility of male offspring — Haldane’s rule operating?



Extended Data Table 2 | Neanderthal-derived alleles that have are associated with phenotypes in genome-wide association studies

rs id Coordinates Derived _ Derived allele frequency (%)  Phenotype
allele Europeans East Asians
rs12531711 7:128,617,466 G 10.03 0.17 Systemic lupus erythematosus,
Primary biliary cirrhosis
rs3025343 9:136,478,355 8.44 0.00 Smoking behavior
rs7076156 10:64,415,184 26.52 8.74 Crohn's disease
rs12571093 10:70,019,371 16.35 14.86 Optic disc size
rs1834481 11:112,023,827 21.50 0.35 Interleukin-18 levels
rs11175593 12:40,601,940 1.98 3.32 Crohn’s disease

rs75493593 17.6,945,087 1.85 12.06
rs75418188 17:6,945,483 1.85 11.54 Type-2 Diabetes
rs117767867 176,946,330 1.85 11.54

We identified alleles that are likely to have been introduced by Neanderthal gens flow (Supplementary Information section 10) and intersected these alleles with SNPs that have been shown to be associated with
phenotypes (from the NHGRI GWAS catalogue'® as well from a recent GWAS fortype 2 diabetes™)

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...
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Genetic history of an archaic hominin
group from Denisova Cave in Siberia
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What makes a
modern human

PATCHWORK PLANET

Most people’s genomes contain remnants of archaic DNA from ancient interbreeding™*

Genes*
African

B Unknown archaic
African source

Neanderthal
Denisovan

*Flgures are appraximats,
and for Africa, based on
limited data®.

Sub-Saharan Africa Eurasia and Americas Australla and New Guinea
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Ancient interbreeding: common but at a low level?

Denisovans
Modern humans Neanderthals

D.l. Denisova

Oceania < Altai

Asia._ 4 < Vindija

Europe - Mezmaiskaya

o 1

Africa

Potential
unknown
hominin

Nature 2013



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

Neanderthals

Population
Divergence

eidelbergensis?




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

Humans

ec Iy;'tn

Population
Divergence

eidelbergensis?




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

Bilz 9 or 11? Swanscombe 11

Petralona 7-157?

Grun 1995: an age of
150-250 ka for the
speleothems bracketing
the cranium.

Vertsz 7 or 97 Ceprano 117
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heidelbergensis: Broken Hill,

enamel frag right M2 .+ 4 Samples
( — ¥ ESRand/or

3 e U 'S

S *37;’
proximal femur E 907 (» ‘?

Results range
from 175-300ka:
analyses
ongoing....

femoral midshaft EM 7931 l '

mineralised silty ‘skin’




Recent Humans Neanderthals

The evolution of
Modern Humans

and Neanderthals
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Neanderthals and Us




Patterns of Physical and Behavioural Evolution?
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Genetic history of an archaic hominin
group from Denisova Cave in Siberia
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Models of modern human origins

p

100% RAO RAO+hybridization  Assimilation  Multiregionalism 0% RAO




New techniques of investigation Scanning and

New Techniques for
Studying Fossils

8. op 24931

Nitrogen Isotope Ratio {51°N)

Carbon Isotope Ratio {53C)
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EUROPE AFRICA ASIA® EUROPE AFRICA ASIA

How did modern
humans evolve?

Models of the1990s

Origin

EUROPE AFRICA ASIA

ilation Multiregionalism




Stringer 1974: cranial metrics suggest
Neanderthals are not good ancestors
a for modern humans
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Vindiia s . Malta Ust-Ishim femur DNA constrains time
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According to Dr. Paabo, Ust-Ishim has longer Neandertal chunks than modern humans and this can be used to
estimate that the admixture with Neandertals happened 331+/-99 generations before its time of 45,000y BP, or
around 50-60,000y BP.




Sriram Sunkururvumunl"", Swapan Mallick'?, Michael Dannemann®, Kay Priifer’, Janet Kelso®, Svante Piibo”, Nick Patterson'~
& David Reich"**
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Figure 4 Inference of population size change over time. The yaxis specifies
a number proportional to the population size N,. The x axis specifies time in
units of divergence per base pair (along the top in years for mutation rates of
0.5X 1077 to 1.0 X 10" 7 per site per year). The analysis assumes that the
Neanderthal and Denisova remains areof the same age, whereas archaeological
evidence and the branch shortening indicate that the Neanderthal bone is
older than the Denisovan bone. However, because the exact difference in
ages is not known, it is not possible to determine whether the reduction

in population size experienced by both archaic groups (but not by modern

humans) coincided in time. It is thus clear that the demographic histories of both

archaic populations differ substantially from that of present-day humans.




The pendulum starts swinging...

a

100% RAO  RAO+hybridization  Assimilation  Multiregionalism 0% RAO
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CLIMATE VARIATION

Neanderthals and “Hobbit” extict
Homo sapiens ‘Out of Africa 2’

Homo sapiens in Africa
Early Neanderthals in Europe

Homo heidelbergensis appears
Changes 1n glacial intensity

First humans in N. Europe/Britain?

Some “recent” events in
human evolution

First humans in S. Europe?

Homo erectus 1in Java & China

‘Out of Africa 1°?
Homo erectus in Africa




The Origin of our Species

HOW WE CAME TO BE
THE ONLY HUMANS
ON EARTH

CHRIS STRINGER

Chris Stringer, The Natural History Museum London




The Enigma of the Handaxe

Africa 1.5Ma
Britain 0.4Ma

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



. Know our past. Create the future...
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