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New Perspectives on Levantine Middle Pleistocene Technological Variability: The

Contribution of Berekhat Ram, Golan Heights
Rachel Kelman , Ariel Malinsky-Buller

Institute of Archaeology, the Hebrew University of Jerusalem

The Levantine Middle Pleistocene (780—130 ka BP) is divided into three techno-complexes:
late Acheulian, Acheulo-Yabrudian, and early Middle Palaeolithic. This scheme is primarily
based on stratigraphy in cave sites. The site of Berekhat Ram is a rare open-air Acheulian site
in the Levant. The site is embedded in a paleosol layer between two lava flows that provide the
date constraints of 800-233 ka BP. This broad chronology means the site may be attributed to
any of the aforementioned techno-complexes of the Middle Pleistocene. Excavations and
publications in the 1980s noted the dominance of Levallois technology within an Acheulian
assemblage. Since the 1980s, technological definitions of Levallois have evolved and recent
excavations have enriched our understanding of the extent of lithic diversity in this time frame.
We reanalyzed the complete (unbroken) component of the assemblage and found three main
reduction sequences: cores on flake, hierarchical technologies, and biface production. The lack
of Levallois technology sensu stricto excludes it from the Middle Palaeolithic, while handaxe
technology without blades or Quina retouch place the site within the late Acheulian. We support
the original technological classification of the site, yet the current reading of the assemblage
indicates that ancient hominins were using varied production methods concurrently, indicating

a diverse technological toolkit.
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Szeletian revisited: a combined approach to a transitional industry
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During the Middle to Upper Palaeolithic transition, archaeological data from Eastern Central
Europe reflect a complex cultural phenomenon. At this time, three archaeological cultures were
present in the region, each combining Middle and Upper Palaeolithic technological and
typological elements. One of these is the Szeletian, dated to between 46 and 39 kya, with sites
located in Moravia, western Slovakia, northeast Hungary, and southern Poland. The industry
was first identified at Szeleta Cave in northeast Hungary at the beginning of the 20" century
and has since been central to debates concerning the cultural change that happened during this
period. However, despite more than a century of research, its lithic technology remains poorly
understood and it is only loosely described as a transitional industry based on the presence of
bifacial leaf points, Middle and Upper Palaeolithic tool types, and non-hierarchical flake and
blade production. Although, detailed lithic studies have been conducted to uncover the
archaeological meaning of the Szeletian, the research has largely remained local, with no efforts
made at cross-regional comparison that could provide a comprehensive description of the lithic
record. Additionally, while hundreds of Szeletian open-air sites have been reported in Eastern
Central Europe, many of them are surface surveys without excavations and are attributed to the

industry solely on the basis of bifacial leaf points. Therefore, it is essential to analyse the



stratified Szeletian assemblages from Hungary, Slovakia, and the Czech Republic using an
integrated approach that combines traditional techno-typological analysis with 3D analysis,
use-wear studies, and experimental archaeology. Besides the bifacial leaf points, the research
also focuses on the toolkit and the technological aspects of the production sequence to finally
provide a clear definition of the industry.
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Candidate Denisovan fossils identified through genetic phenotyping
Nadav Mishol?, Gadi Herzlinger?, Yoel Rak?, Uzy Smilansky*, Liran Carmel®, David
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The scarcity of confirmed Denisovan fossils has long made it difficult to study their anatomy
and adaptations. Well-preserved Denisovan crania remain exceptionally rare, despite recent
discoveries. We previously developed a genetic phenotyping approach to gain insight into
Denisovan anatomy by detecting gene regulatory changes that likely altered Denisovan skeletal
morphology. We then scanned the Middle Pleistocene fossil record for crania matching the
predicted Denisovan morphology and might therefore be related to Denisovans. We developed
quantitative measures to assess both the proportion and extent of matches. Our analysis revealed
that the East Asian specimens of Harbin and Dali show an exceptionally high concordance with
the Denisovan profile, surpassing all other examined Middle Pleistocene hominin specimens,
including Neanderthals. These findings are robust to overall skull size and to correlations
between phenotypes. Harbin has since been confirmed as Denisovan through proteomic and
genomic analyses, independently validating our prediction. We also found that Kabwe 1 shows
a strong Denisovan-like morphology, supporting a phylogenetic position near the root of the
Denisovan—Neanderthal clade. Our results show that gene regulatory phenotyping may assist

in classifying poorly understood specimens.
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From Local Lineages to Regional Convergence: Reconfiguring Biological Networks

throughout the Natufian
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The Natufian (ca. 15,000-11,800 cal BP) marks a major turning point in the emergence of early
forms of sedentary lifeways in the Levant. Yet the establishment of long-term settlements did
not imply immobility among these communities: throughout three millennia of environmental
and social change, mobility, exchange, aggregation, and biological interactions were
continuously reconfigured. We explore these dynamics through 147 cranial, dental, and post-
cranial non-metric traits recorded in 375 Natufian individuals. Mean Measure of Divergence
biodistances, examined by site, chronology, sex, and anatomical region, allow us to investigate
patterns of population relatedness and finer-scale demographic and behavioural dynamics,

while discussing potential biological signatures of sedentism.

As early as the Early Natufian, pronounced inter-site differentiation—particularly at EI-Wad,
Kebara, and Hayonim—suggests locally rooted communities and restricted biological
networks. By the Late—Final Natufian, inter-site distances decrease markedly while within-
group variability increases, pointing to greater connectivity and interaction among communities
rather than population replacement. Eynan—Mallaha provides a compelling example of this
transformation. Sex- and anatomy-specific variation further suggests differentiated mobility
between males and females, potentially reflecting distinct marital residence behaviours,
alongside changes in habitual activities.

These results converge with known evidence for progressive gracilisation, changing health and
dietary patterns, funerary reorganisation, and isotopic evidence. Together, they portray
Natufian sedentism not as a linear reduction of mobility, but as a reorganisation of its forms
and social scales. Within a framework of population continuity, increasingly interconnected
communities developed flexible responses to environmental, demographic, and social
constraints—a dynamic interplay through which the foundations of early Holocene agro-

pastoral societies progressively emerged.
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