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Out of Africa.....

DMANISI 
Una nuova rivoluzione

1.750.000 anni fa





Il campione di Dmanisi, che comprende ad oggi 5 crani, fornisce delle evidenze dirette di una variazione morfologica ampia

all’interno e tra I primi Homo.

Questo suggerisce l’esistenza di una linea evolutiva unica dei primi Homo, con una continuità filogeographica attraverso I

continenti.

The Dmanisi sample, which now comprises five crania, provides direct evidence for wide morphological variation within and

among early Homo paleodemes. This implies the existence of a single evolving lineage of early Homo, with phylogeographic

continuity across continents.



Genere Pan

Homo e Australopithecus



Blue: Cranial sutures

Red: cerebral sulci

A) In great apes, the precentral sulcus (pc) crosses the coronal

suture (CO), such that its inferior portion (pci) is located

anterior to CO. The lunate sulcus (L) marks the anterior

border of the primary visual cortex (Brodmann area 17).

B) In humans, evolutionary expansion of the inferior prefrontal

cortex (IPF) resulted in a shift of the pci toward the

posterior side of CO (red arrowheads). Concomitant

expansion of the parietal bone resulted in anterior shift

(blue arrowheads) of the apical portion of CO. Expansion of

the posterior parietal cortex (PP) resulted in fragmentation

and eventual disappearance of L. Numbers indicate

Brodmann areas. Neurocranial structures:

Great Apes Humans BC, Broca’s cap; CO, coronal suture; LA, 

lambdoid suture.

(Ponce de Leon et al., 2021)



Endocranial shape change associated with 

frontal lobe reorganization (left lateral 

view). Colors denote above average  

expansion (green) and bulging (yellow) of 

the endocranial surface, indicating 

differential enlargement of labeled brain 

regions

Changes in ECV (mean endocranial volume) and 

craniocerebral topography over the past 2 Ma.

The brains of early Homo from Africa and Western Asia 

(Dmanisi) retained a primitive, great ape–like organization 

of the frontal lobe. By contrast, African Homo younger than

1.5 million years ago, as well as all Southeast Asian Homo

erectus, exhibited a more derived, humanlike brain 

organization.

(Ponce de Leon et al., 2021)
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Out of Africa.....toward Asia



Out of Africa.....who?

 The holotype of Homo erectus is the Trinil skull (Java)

 The skull from Zhoukoudian (China), Sangiran and Ngandong belongs to the same species

 … and the African one?

Most ancient african fossil: Homo ergaster

Most recent: Homo erectus



Larghezza cranica massima

Maximum cranial breadth

Forma sfenoide: larghezza massima in posizione arretrata / Sphenoid shape: Maximum breadth backward

Restringimento dietro il toro sopra-orbitale / Shrinkage retro orbital



Parete convergente verso l’avanti: forma sfenoide

Wall convergente forward: sphenoidal shape

Parete convergente quasi-parallele: forma 

ovoidea

Wall almost parallele: ovoidal shape



Prognatismo faciale

Facial prognatism

Prognatismo alveolare

Alveolare prognathism



Proiezione laterale dei zigomatici

Lateral projection of the zygomatics



Osso frontale sfuggente

Receding frontal bone



Forma dell’osso occipitale

Occipital shape

Long nucal plan and small

occipital squama (opposite 

of sapiens) = stronger

muscle but smaller brain



Pentagonale a parete 

convergente verso l’alto

Pentagonal with the wall

convergent upward

A « tetto di casa » 

(Homo sapiens)

In « House roof »

(Homo sapiens)

Forma del cranio in vista posteriore

Cranial shape in posterior view

Bozze parietale non sviluppate

Undeveloped parietal bump



Toro occipital transverso

Occipital transverse torus

Toro occipitale 

trasverso



Trigone sopra-

orbitale

Solco sopra-orbitale

Arcata 

sopraccigliare

Glabella

Spazio interorbitale largo = becco encefalico / large interorbital space = encephalic beak



LONGGUPO (2 Ma BP)



RIWAT 1,9 Ma BP

ISAMPUR  1 Ma BP



Java

Modjokerto 1,8-0,4 Ma

Sangiran 1,8-0,4 Ma
(Sangiran 4, 31, Ardjuna, Kresna, Sangiran17, Ngebung)

Trinil 0,8-0,5 Ma

China

Lantian - Gongwangling 1,15 Ma

Yunxian 0,93 Ma

Zhoukoudian loc. 1 0,7-0,4 Ma 

Lantian – Chenjiawo 0,65 Ma

Nanjing 0,6 Ma

Hexian 0,41 Ma



Homo erectus à Java (Pithecanthropus)



1.9 ± 0.5 mya (Jacob & Curtis 1971) 

1.81 ± 0.04 mya (Swisher et al 1994).
1.6 ± 0.04 mya (Jacob & Curtis 1971) 

1.66 ± 0.04 mya (Swisher et al 1994)

1.64-1.67 mya: Kalibeng-Pucangan (Sémah 2000)

1.66 ± 0.04 mya: Lowest Pucangan: (Widiasmoro 2001).
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Homo erectus à Java (Pithecanthropus)



Mojokerto, 1.9 Myr

Visualization of Mojokerto endocast (Balzeau, 2005)

Photographs of Mojokerto child skull. A) left lateral view B) 

compared with 1,5 years old modern-child skull



Sangiran, Java, Indonesia



Sangiran 2 Sangiran 38



LANTIAN

Out of Africa.....toward Asia



ZHOUKOUDIAN

La località 1 è stata datata tra 600.000 e 200.000 anni BP. Si tratta 

di un insediamento in grotta.

Confronto tra Sangiran 4 (basso) e Zhoukoudian)

Out of Africa.....toward Asia



Regional variation in Asian H. erectus

150 and 412 ka



Soa Bassin, Flores Lithic artifacts discovery at the open
sites of Mata menge, Tangitallo, etc
associated with Stegodon, komodo
dragon, rat and various other taxa
from layers dated to c.800,000 BP
(Morwood et al. 1997-1999).
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Kaifu, 2011



LB1: Mosaica di caratteri primitivi, unici e derivati mai visti

in altri ominidi: volume endocranico piccolo e stature =

australopitecini

Ma non condivide con questo genere altri caratteri come le

dimensione dentale, il prognatismo facciale accentuato che

sono piu simili ad altre specie del genere Homo

LB1 has the small endocranial volume and stature evident in 

early australopithecines, it does not have the great postcanine

tooth size, deep prognathic facial skeleton and masticatory 

adaptations common to members of this genus. Instead, the 

facial and dental proportions, postcranial anatomy consistent 

with human-like obligate bipedalism.



0,7 Ma

The Mata Menge are derived compared with

Australopitecus and H. habilis, and so tend to support

the view that H. florensiensis is a dwarfed descendent of

early Asian H. erectus.

Hominins on Flores has acquired extremely small body

size and other morphological traits specific to H.

florensiensis at an unexpectedly early time





Insular endemism:
Limited ressources
Absence of large predators
Genetic drift

« the smallest become large and the largest become small »








