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Two fossilized human crania (Apidima 1 and Apidima 2) from

Apidima Cave, southern Greece, were discovered in the late 1970s

but have remained enigmatic owing to their incomplete nature,

taphonomic distortion and lack of archaeological context and

chronology. Here we virtually reconstruct both crania, provide

detailed comparative descriptions and analyses, and date them using

U-series radiometric methods. Apidima 2 dates to more than 170

thousand years ago and has a Neanderthal-like morphological

pattern. By contrast, Apidima 1 dates to more than 210 thousand

years ago and presents a mixture of modern human and

primitive features. These results suggest that two late Middle

Pleistocene human groups were present at this site—an early

Homo sapiens population, followed by a Neanderthal

population. Our findings support multiple dispersals of early

modern humans out of Africa and highlight the complex

demographic processes that characterized Pleistocene human

evolution and modern human presence in southeast Europe.

Apidima 2

Apidima 1



To date, the earliest modern human fossils found outside of

Africa are dated to around 90,000 to 120,000 years ago at the

Levantine sites of Skhul and Qafzeh. A maxilla and associated

dentition recently discovered at Misliya Cave, Israel, was dated

to 177,000 to 194,000 years ago, suggesting that members of

the Homo sapiens clade left Africa earlier than previously

thought. This finding changes our view on modern human

dispersal and is consistent with recent genetic studies, which

have posited the possibility of an earlier dispersal of Homo

sapiens around 220,000 years ago. The Misliya maxilla is

associated with full-fledged Levallois technology in the Levant,

suggesting that the emergence of this technology is linked to

the appearance of Homo sapiens in the region, as has been

documented in Africa.



Human remains (NMI 25 individuals)

Mousterian assemblage

(Vandermeersch, 1981)

Qafzeh 9

Qafzeh, Israel 90-100 000 y BP



Multiple burial

(Vandermeersch, 1981)

Qafzeh, Israel 90-100 000 y BP



Skhul - Israel (100.000 BP)

- Mousterian lithic industries

-10 complete skeleton

- Archaic morphology (attributed at the beginning to Homo neanderthalensis)

Skhul IV



Skhul V, Israel

100 000 y BP

(Garod & Bate, 1937)



Fronte convessa / 

Convexe fronthead

Occipitale arrotondato / 

Rounded occipital 

Mento / Chin

Assenza del toro sopra 

orbitario / 

Lack of supra-orbital torus







~Homo heidelbergensis?



Dali, China
180 – 230 ky BP (U-Th on tooth)

250-350 ky BP (ESR – U-Th on tooth)

~550 ky BP (Geomorphology, Hu et al., 2020)

Mosaic of H. erectus and H. sapiens features

« archaic » H. sapiens = H. rhodesiensis, H. heidelbergensis?

Jinniushan, China

260 000 y B.P.

(Rosenberg et al., 2006)

Harbin, China

146 000 y B.P.



It differs from all the other named Homo species by presenting a

combination of features, such as long and low cranial vault, a wide

and low face, large and almost square orbits, gently curved but

massively developed supra- orbital torus, flat and low cheekbones

with a shallow canine fossa, and a shallow palate with thick alveolar

bone supporting very large molars. The excellent preservation of the

Harbin cranium advances our understanding of several less-

complete late Middle Pleistocene fossils from China, which have

been interpreted as local evolutionary intermediates between the

earlier species Homo erectus and later H. sapiens. Phylogenetic

analyses based on parsimony criteria and Bayesian tip-dating

suggest that the Harbin cranium and some other Middle

Pleistocene human fossils from China, such as those from Dali

and Xiahe, form a third East Asian lineage, which is a part of

the sister group of the H. sapiens lineage. Our analyses of such

morphologically distinctive archaic human lineages from Asia,

Europe, and Africa suggest that the diversification of the Homo

genus may have had a much deeper timescale than previously

presumed. Sympatric isolation of small populations combined

with stochastic long-distance dispersals is the best fitting

biogeographical model

Ni et al. 2021



~Homo heidelbergensis?



Fuyan Cave in Daoxian

47 denti umane

80 – 120 000 y BP

Più derivati che tutti i altri umani anatomicamente

moderni, similarietà con il umani del Pleistocene

medio, superiore e anche di tempi moderni.

“I risultati sono rilevanti per l’indagine sulle ragioni della

relativamente tardiva entrata di H. sapiens in Europa. Degli umani

moderni “completi” erano già presenti in Cina almeno 80.000 anni fa,

non ci sono però evidenze dell’entrata in Europa prima di 45.000 anni

fa. Questo potrebbe indicare che H. neanderthalensis fosse stato

un’ulteriore barriera ecologica per gli uomini moderni, che sono

potuti entrare in Europa solo quando la scomparsa dei Neanderthals

era già iniziata”.



(Wu et al., 2008)

Liujiang, China

60 – 100 000 y BP?



Zhoukoudian Upper Cave, China

20 – 30 000 y BP



Toward Southeast Asia and 
Australia









Homo species in Indonesia before the arrival of 

Homo sapiens

(Cavalli Sforza & Pievani, 2012)





(Reyes-Centeno et al., 2014)

Single dispersal Multiple dispersal



Recent genetic studies and accumulating archaeological and paleontological evidence suggest a « southern route » 

dispersal into Asia in the late Middle Pleistocene, followed by a separate dispersal into northern Eurasia.

Australo-Melanesian populations are descendants of an early dispersal whereas other Asian populations are descended 

from, or highly admixed with, members of a subsequent migration event.

(Reyes-Centeno et al., 2014)



(Cavalli Sforza & Pievani, 2012)











The first modern human in Europe

Bacho Kiro (Bulgaria) (Aurignacian) – 45-43.000 y

Grotta del Cavallo (Italy) (Uluzzian) – 45-43.000 y

Kents Cavern (UK) – 44-41 000 y

El Castillo (Spain) (Aurignacian) – 37.000- 34.000 y

Mladec (Czech Republic) – 32.000 y

Dolni Vestonice, Pavlov (Czech Republic) – 25.000 y

Cro Magnon (France) – 30.000 y

Pestera cu Oase (Grotta degli orsi, Romania) – 34-36.000 y

(Hublin, 2014)

Distribuzione geografica dei insieme litici tra 50 e 45 ka 
BP

Distribuzione geografica dei principali insieme litici di 
transizione



Bacho Kiro

Kents Cavern



Initial Upper Palaeolithic sites

Directly dated early H. sapiens predating 37 ka cal. BP

Directly dated late Neanderthals associated with Châtelperronian



Grotta del Cavallo, Italia (45 000 – 43 000 y BP)



Cro-Magnon, France

27 680 +/- 270 BP (Henry-Gambier et al, 2002)

Cro-Magnon 2

Cro-Magnon 1



H. sapiens, Cro-Magnon

Faccia piccola e 

piatta / Short and flat 

face

Fronte verticale / 

Vertical frontal 

bone

Parietali espansi e 

occipitale 

arrotondato / 

Parietals 

expanded and 

rounded 

occipitals

Fossa canina evidente 

/ 

Evident canine fossa





Mladec V, Czech Republic

34-35 000 y BP? 

Triple burial (Mladec 5, 6 and 46)



Predmost III, Czech Republic 

28 – 20 000 y BP







Pestera cu Oase, Romania

34 290 +/- 900 BP

(Trinkaus, 2003)



Pestera cu Oase, Romania

34 290 +/- 900 BP

(Trinkaus, 2003)









Homo sapiens 
dispersal toward 
America



Questions regarding the timing and mechanisms of this dispersal

remain, and the previously accepted model (termed ‘Clovis-

first’)—suggesting that the first inhabitants of the Americas

were linked with the Clovis tradition, a complex marked by

distinctive fluted lithic points1—has been effectively refuted

The data obtained show that humans were probably present

before, during and immediately after the Last Glacial

Maximum (about 26.5–19 thousand years ago) but that more

widespread occupation began during a period of abrupt

warming, Greenland Interstadial 1 (about 14.7–12.9 thousand

years before AD 2000). We also identify the near-synchronous

commencement of Beringian, Clovis and Western Stemmed

cultural traditions, and an overlap of each with the last dates for

the appearance of 18 now-extinct faunal genera. Our analysis

suggests that the widespread expansion of humans through North

America was a key factor in the extinction of large terrestrial

mammals.

https://www.nature.com/articles/s41586-020-2491-6#ref-CR1



