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(Cavalli Sforza & Pievani, 2012)

Out of Africa 1

Homo ergaster



(Cavalli Sforza & Pievani, 2012)

Out of Africa 2

Homo heidelbergensisCore population?



(Cavalli Sforza & Pievani, 2012)

Out of Africa 3

Homo sapiens



Day & Stringer (1982)

• Short and elevated cranial vault

• Long and curved parietal bones in the sagittal plan

• High and wide biparietal vault in the coronal plan

• Long and narrow occipital bone, without projection

• Elevated frontal bone

• Non-continuous supra-orbital complex

• Presence of a canine fossa

Homo sapiens morphological features 

(paleontological definition of the specie)

Vandermeersch (1981, 2005) 

• rounded cranial shape 

• large cranial capacity 

• decreased robustness (reduction/disappearance of superstructures) 

• elevated cranial vault, with parallel or divergent (upward) lateral walls 

• regularly rounded occipital bone

• short face 

• teeth-size reduction tendency



Short and rounded vault

Elevated frontal bone

Rounded occipital bone

Reduced face, placed under the braincase

Homo erectus

Sangiran 17

Homo sapiens

Pataud 1



Elevated and convex

frontal bone

Reduced supra-

orbital relief

(separated

elements)

Canine fossa

Dental crowns 

reduced in size 

(particularly

anterior teeth)
Marked chin

(mental trigone)

Mental foramen

located under the 

premolar

Individualized and 

well developped

mastoid process

Reduced

relief of 

nuchal

lines

Global decrease of robustness



G: Glabella

A: Superciliary arch

B: Upper border of the orbit

T: Lateral trigone



Homo erectus Homo sapiens

Transverse occipital torus



• Narrow trunk and pelvis

• Low body mass compared to stature

• Center of gravity at the level of the 2° sacral vertebra

• vertebral column with marked secondary convexities

• Long limbs compared to trunk

• Robust and lengthened lower limbs

• Lengthening of the distal segments of the limbs

• Reduced thickness of cortical bone and large medullar 

cavity (compared to Homo erectus)



Origin
Evolutionary 
hypothesis



Multiregional model

Out-of-Africa Model or substitution 

model



Teorie sull’evoluzione dell’umanità moderna

Origine africana recente
Eva africana

Evoluzione multiregionale

Wolpoff et alii 1984

Modello della “sostituzione parziale”

William Howells, Christopher Stringer 
et Peter Andrews

Trinkaus et alii



Multiregional model

The principal bases of the multiregional theory are:

- Specific regional similarity between archaic Homo sapiens and modern one;

Principal criticism :

- Lack of transition shape in Asia and Europe

- Genetical proof

- This theory request a continuous gene flow between the regional population

Stringer, 1990



Partial substitution model

Theory of integration (Smith, 1987) or partial 

replacement:

Integration from European population of the 

genetic patrimony of modern human, by genetic 

flow*. Paleontological proof: fossils from eastern 

Europe (Vindija).

Hybridation theory (Trinkaus): 

Interbreeding in the various geographic area of 

modern human and preexisting population

*Genetic flow is the diffusion of gene between population, by migration 

of individual in reproductive age. The genetic flow can introduce in a 

population new allele and can change the allelic frequency. The global 

genetic effect is the reduction of genetic differences between population 

and then limit the evolution. In another hand, genetic flow can increase 

the internal variability of a population, increasing the polymorphism.



(Cavalli Sforza & Pievani, 2012)





Possible interbreed area



Putative recent 

Neanderthal ancestry



The African origin of modern human 

evidenced by the study of actual 

mitochondrial DNA

«Out of Africa» Model – Genetic proofs of the African origin

Present variability mtDNA

« all the contemporary and worldwide human mtDNA

variability is also present in Africa (East Africa), thus it is the 

most probable place of origin of the species Homo sapiens. »

Diversity of one imaginary mitochondrial genetic marker (schematic picture)



Fossil proofs





doi:10.1126/science.aan6934



Bodo (600 ka, Ethiopia) and Kabwe (300 ka, Broken Hill, Zambia)

Bodo (Rightmire, 1995)

Kabwe – Broken Hill





Ndutu, Tanzania

400 000 y BP

H. erectus: Dimensions of the 

cranium, thickness of the vault 

bones.

Archaic H. sapiens: Occipital and mastoid morphology



Homo rhodesiensis
(Woodward,1921) 

Broken Hill (Zambia)

La capacità cranica è stata calcolata in 
1300 cm³, in linea con le dimensioni 
attese per la datazione di assegnazione. Il 
cranio, intermedio tra quello dell' Homo 
sapiens e quello dell' Homo 
neanderthalensis, presenta un viso largo 
con un grande naso e arcate sopracigliari
imponenti, come l' H. neanderthalensis. L' 
H. rhodesiensis apparterebbe al gruppo 
dell' Homo heidelbergensis[ e sono state 
proposte classificazioni come "H. sapiens 
arcaico" o H. sapiens rhodesiensis. Tim 
White ritiene che l' Homo rhodesiensis sia 
l'antenato dell' Homo sapiens idaltu, a sua 
volta all' origine dell' Homo sapiens 
sapiens.

Cronologia 300-130 Mila BP



(Nature 546)



J. BAVARO FINE ART/SPL/COSMOS

Modern face but archaic cranium.



Omo Kibish, Ethiopia

195 000 - 130 000 y BP

Bab El-Mandeb strait, the area where Africa and 

Saudi Arabia are close.



Herto Bouri, Middle Awash, Ethiopia

154-160 000 y BP

(White, 2003)

Bab El-Mandeb strait, the area where Africa and 

Saudi Arabia are close.



Homo sapiens idaltu

The remains were discovered for the first time in the site of Herto Bouri (Ethiopia) and have been dated to 160 ka BP.

Herto (Afar, Etiopia), 

160.000 anni (White, 2003)

"Because the Herto hominids are
morphologically just beyond the range of
variation seen in AMHS [anatomically
modern Homo sapiens], and because they
differ from all other known fossil
hominids, we recognize them here as
Homo sapiens idaltu, a new
palaeosubspecies of Homo sapiens".



(White et al. 2003)



The african « evolutionary sequence » for Homo sapiens

Archaic Homo sapiens

Homo rhodesiensis?

Homo heidelbergensis?

Anat. modern 

Homo sapiens

Homo sapiens idaltu



Florisbad Jebel Irhoud 1 Jebel Irhoud 2 Eliye Springs Guomde Omo 2

Omo 1 Herto Ngaloba Singa Skhul 5 Qafzeh 9

Left lateral views of African and Israeli archaic and early modern Homo sapiens crania (Stringer 2016)



“Human fossils such as those from Jebel Irhoud, Florisbad, Eliye Springs and Omo Kibish 2 do represent early members of the

species, but variation across the African later middle Pleistocene/early Middle Stone Age fossils shows that there was not a

simple linear progression towards later sapiens morphology, and there was chronological overlap between different

‘archaic’ and ‘modern’ morphs. Even in the late Pleistocene within and outside Africa, we find H. sapiens specimens which

are clearly outside the range of Holocene members of the species, showing the complexity of recent human evolution.”

Stringer, 2016



Omo II

Omo Kibish

(Ethiopia)

195 ka

LH 18

Laetoli (Tanzania)

200-300 ka

Florisbad

Bloemfontein

(south Africa)

259 ka

KNM-ES 11693

Eliye Springs

(Kenya)

270-300 ka

Irhoud 1

Jebel Irhoud

(Morocco)

315 ka



The origin of Homo sapiens remains a matter of debate. The extent and geographic patterning of morphological diversity among

Late Middle Pleistocene (LMP) African hominins is largely unknown, thus precluding the definition of boundaries of variability

in early H. sapiens and the interpretation of individual fossils. Here we use a phylogenetic modelling method to predict possible

morphologies of a last common ancestor of all modern humans, which we compare to LMP African fossils (KNM-ES

11693, Florisbad, Irhoud 1, Omo II, and LH18). Our results support a complex process for the evolution of H. sapiens, with the

recognition of different, geographically localised, populations and lineages in Africa – not all of which contributed to our

species’ origin. Based on the available fossils, H. sapiens appears to have originated from the coalescence of South and,

possibly, East-African source populations, while North-African fossils may represent a population which introgressed

into Neandertals during the LMP.


