Journal of Paleolithic Archaeology (2024) 7:4
https://doi.org/10.1007/541982-024-00170-6

RESEARCH q

Check for
updates

Nubian Levallois Technology During MIS 5: Refitted Lithic Sequences
and OSL Ages of Dimona South, Israel, and Their Broader Implications

Maya Oron'2® . Erella Hovers>3® . Naomi Porat*® - Joel Roskin>® - Talia Abulafia'

Accepted: 10 January 2024
© The Author(s) 2024

Abstract

The site of Dimona South is a knapping locality in the Negev desert of Israel, situated at the raw material source. A test
excavation followed by a salvage excavation conducted during 2020 revealed a partly buried archaeological layer that was
exposed over an area of ~40 m? and yielded a well-preserved lithic assemblage. Optically stimulated luminescence (OSL)
ages of sediments within and above the archaeological layer fall within MIS 5. With a lithic assemblage dominated by Nubian
Levallois technology, this site provides a rare opportunity for analysis of a well-dated, in situ Nubian assemblage. A refitting
study in combination with an attribute analysis of the whole assemblage allowed the reconstruction of the Nubian reduc-
tion sequence. Our analyses indicate that a specifically pre-planned Nubian point production system existed at the site. It is
characterized by the early preparation of an acute distal ridge and its careful maintenance throughout the reduction process
until the cores were exhausted. These characteristics stand out from most Levantine Middle Paleolithic assemblages.

The discovery of Dimona South allows us to revisit some of the technological issues at the heart of debates about Levallois
Nubian technology that could not be addressed from analyses of partial surface assemblages. These new data from a secure
and dated context are crucial to the inter-site and regional technological comparisons, informing our views of the Nubian

technology and its role in the Middle Paleolithic world of eastern Africa, Arabia and the Levant.
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Introduction

Nubian Levallois technology was first recognized as a
techno-typological component of several lithic industries
in the Nile Valley and Nubia (Guichard & Guichard, 1965;
Marks, 1968; Seligman, 1921; Van Peer, 1992). Later, it
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was suggested that these industries could be integrated
into a single techno-complex named the Nubian Complex
(Van Peer, 1998, 2001; Van Peer & Vermeersch, 2000).
The presence of Nubian cores was also reported from other
areas in North and Eastern Africa (Foley et al., 2013; Tryon
et al., 2012; Wendorf & Schild, 1974). Interest in Nubian
Levallois lithic technology was renewed due to its discovery
in the Arabian Peninsula (Crassard & Hilbert, 2013; Hilbert
et al., 2017; Rose et al., 2011; Usik et al., 2013), when it
was suggested that this technological attribute might have
been a cultural marker for the dispersal of Homo sapiens
out of Africa or even from Arabia into north-eastern Africa
(Marks & Rose, 2014; Rose et al., 2011; Usik et al., 2013;
Van Peer & Vermeersch, 2007). In recent years, Nubian
Levallois technology was reported also from the Negev
in the southern Levant (Goder-Goldberger et al., 2016,
2017), South Africa (Hallinan & Shaw, 2015, 2020; Will
et al., 2015) and possibly India (Blinkhorn et al., 2013,
2015). These new data challenged the restriction of Nubian
phenomenon to a geographically and chronologically
defined techno-complex as well as its association to a single
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human expansion out of Africa (Groucutt, 2020; Hallinan
et al., 2022b). More recently, the debate has shifted from
the focus on the role of the Nubian technology as a cultural
marker for human expansions to challenging its existence as
a defined technological phenomenon (e.g., Groucutt, 2020;
Blinkhorn et al., 2021; Hallinan et al., 2022a; Blinkhorn
et al., 2022; but see Groucutt & Rose, 2023).

The uncertainties and the debate revolving around the
Nubian technology can be partly attributed to the fact that
stratified and securely dated archaeological contexts that
bear Nubian components are rare. The few radiometric dated
contexts suggest that the Nubian technology is associated
with MIS 5 in Arabia and the horn of Africa, and comes
from MIS 5 and MIS 4 contexts in the Nile Valley and the
Egyptian deserts (Table 1). Other, undated sites in Egypt
and Sudan as well as nearly all the sites in Arabia were
assigned to MIS 5 based on geographical and paleoclimatic
considerations (Chiotti et al., 2009; Crassard et al., 2013;
Mercier et al., 1999; Scerri et al., 2014; Usik et al., 2013;
Van Peer, 1998; Van Peer et al., 2010; Vermeersch & Van
Peer, 2002).

Cores bearing characteristics of Nubian Levallois tech-
nology were mentioned as sporadic finds in earlier studies of
Levantine Middle Paleolithic (MP) assemblages (Munday,
1976; Ronen, 1974). Their presence in several localities in
the Central Negev highlands was established recently by the
work of Goder-Goldberger et al. (2016) who assigned them
to MIS 5 based on paleoenvironmental considerations. Addi-
tional Nubian cores were reported from several other surface
assemblages in the southern Negev (Goder-Goldberger et al.,
2017). These data show that Nubian Levallois technology is
present, in small frequencies, in surface collections usually
adjacent to raw material sources, where non-Nubian Leval-
lois cores are also present.

While the notion of Nubian technology as a marker of
a clearly defined techno-typological complex should prob-
ably be re-evaluated (Hallinan et al., 2022b and references
within), a better technological definition would help in
building more explicit inter-site and inter-region compari-
sons. The well-dated and well-preserved assemblage from
Dimona South (DS) allows us to reconstruct the full reduc-
tion sequence of the Nubian Levallois technology knapped
on-site and to test the technological definition suggested by
Hallinan et al. (2022b), who refined the scheme previously
suggested by Usik et al. (2013). Therefore, this study makes
a contribution toward a resolution of the ongoing debate
about the nature of the Nubian. Specifically, we can now
address two questions:

a) Is the Nubian a distinct technological Levallois variant
or a by-product of other Levallois flaking modes?

b) Is the Nubian technology a case of cultural conver-
gence or does its occurrence bear implications for demic
dispersal or ideational diffusion of technological concepts?

@ Springer

Table 1 Nubian Levallois reported from dated contexts

References

Chronology

Assemblage

Region

Site

Morgan & Renne, 2008; Brown et al., 2012

Younger than 183 ka and older than 105 ka

Nubian cores in an MSA assemblage

Ethiopia

Gademotta,

(Ar/Ar ages of volcanic ash layers)
Later than 152 + 10 due to OSL date underlay-

ETH-72-6

Van Peer et al., 2003

Thin bifacial foliates and Nubian and discoidal

Levallois reduction strategies

Nile Valley, Sudan

Sai Island

ing layer

OSL ages of ca. 27-17 ka for upper horizon, Masoj¢ (2010), Masoj¢ et al. (2017)

Lithic assemblages that contain abundant

Nile Valley, Sudan

BP177

and ca. 65-25 ka for lower horizons
68.6+8 ka to 78.5+5.6 ka OSL dates from

Nubian Levallois cores and bifacial foliates

Van Peer et al., 2010

the burial
Two series of TL ages of 109+ 8 ka

Burial associated with the Nubian complex

Nile Valley, Egypt

Taramsa 1

(Phase III)
A Nubian core and a fragmented thinly flaked

bifacial

Mercier et al., 1999; Schmidt et al., 2015

Eastern Desert, Egypt

Sodmein Cave

to 127+ 10 ka and 86.9 +9.4 ka to
121.2+14.8ka

Caton-Thompson (1952); Smith et al., 2004,

U-series estimates on tufa deposits give a

Mata’na G, Kharga Western Desert, Egypt Lithic assemblage that includes some Nubian

2007

minimum age of 103 + 14 ka, underlying

maximum age of 127.9 +13 ka

Mostly surface collection dominated by Nubian OSL age of 106.6 + 6.4 ka below the Nubian

Levallois. One Nubian core found in the

Levallois forms
dated unit C

Rose et al., 2011

Njed Plateau, Oman

Aybut Al Auwal

core in unit C
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Technological Definition

Current knowledge of the Nubian technology is based in
many cases on finds from surface collections. This definition
of Nubian technology focuses on cores, due to the rarity of
in situ assemblages where the whole Nubian reduction can
be analyzed such that debitage can be linked technologi-
cally to cores or to end-products (i.e., pointed item) (but see
exceptions in Van peer, 1992; Usik et al., 2013). The defi-
nition of the Nubian reduction sequence has been revised
several times (Bordes, 1988; Chiotti et al., 2009; Crassard
& Hilbert, 2013; Rose et al., 2011; Usik et al., 2013; Van
Peer, 1992, 1998) since its early definition by Seligman
(1921) and Guichard and Guichard (1965). Recently, debates
about the Nubian have been renewed, when the definition of
Nubian technology was widened to the point where it cannot
be separated from other Levallois reduction sequences, as
a result of which its status as a defined technological phe-
nomenon has been challenged (e.g., Blinkhorn et al., 2021;
Groucutt, 2020).

In the present paper, we follow the definition of Nubian
Levallois cores as refined and stated explicitly by Hallinan
et al. (2022b). We support the notion that the Nubian reduc-
tion sequence is a variant of the Levallois reduction system;
hence, it complies with the basic ‘recipe’ for Levallois flak-
ing as defined by Boéda (1988, 1995) and Van peer (1992):
(a) the volume of the core is formed of two sub-parallel sur-
faces converging at a plane of intersection, (b) the surfaces
are hierarchically related with defined and non-changeable
roles as preparation and production surfaces, and (c) the aim
of reduction is to produce a predetermined product, achieved
through the management of lateral and distal convexities.
Following from this, we acknowledge the specific charac-
teristics of the Nubian reduction within the Levallois system
(Hallinan et al., 2022b; Usik et al., 2013): (a) The existence
of a steep ridge (with an angle of 90° or less) at the distal
end of the core (the median distal ridge—MDR), formed by
two or more intersecting scars. (b) The presence of a distal
platform for preparation removals, serving an alternate role
to the proximal platform from which preferential removals
are struck. (c) Core maintenance is focused on the prepa-
ration of the MDR, using the distal platform and/or steep
lateral removals mostly at the distal part of the core. (d)
The overall morphology of the core is pointed, occurring
in a variety of convergent shapes. (e¢) Reduction is aimed at
producing pointed end-products.

The Site of Dimona (South)

The site of DS is a knapping locality situated in the north-
eastern Negev Highlands of Israel (Fig. 1), at a flint source
of cobbles originating mainly from Miocene conglomerates
from the Hazeva Group (Zilberman & Calvo, 2013, see the

Supplementary Information for additional information on
region Geology). A test excavation followed by a salvage
excavation were conducted during 2020 and revealed a
partly buried archaeological layer, and a lithic assemblage
dominated by Nubian Levallois technology. The layer was
excavated over an area of ~40 m? and yielded a well-pre-
served lithic assemblage, allowing a detailed analysis, refit-
ting and radiometric dating.

Materials and Methods
Dating

Samples for optically stimulated luminescence (OSL) dat-
ing were collected from the excavated sediment sections
above, within and below the buried archaeological hori-
zon. Given that DS is close to the site of Nahal Yitnan 7,
situated in a similar landscape and within similar geologi-
cal environment with similar quartz particle sources, OSL
field sampling, sample preparation, dose rate evaluation
and luminescence measurements closely followed the pro-
tocols used for Nahal Yitnan 7 (Oron et al., 2023). Briefly,
equivalent doses (De) values were measured on the purified
quartz using the OSL signal and the single aliquot regenera-
tive dose (SAR) protocol (Murray & Wintle, 2000). Fifteen
aliquots (2 mm) were measured for each sample, and the
average De and errors were calculated using the central age
model (CAM, Galbraith & Roberts, 2012). Dose rates were
calculated from the concentrations of the radioactive ele-
ments U, Th and K, measured on the additional sample by
ICP-MS (U&Th) or ICP-OES (K). Moisture contents were
estimated at 5 +3%, as appropriate for this arid region, and
the cosmic dose was evaluated from current burial depths.

Lithic Analysis

The main goal of this work was to reconstruct the full reduc-
tion sequence of the Nubian Levallois technology knapped
in DS, as a tool for understanding knappers’ decision mak-
ing and for placing the assemblage in the regional context
(Boéda, 1995; Soressi & Geneste, 2011). The small size of
the DS assemblage and the good preservation of the artifacts
render this assemblage optimal for refitting (see Goring-
Morris et al., 1998; Laughlin & Kelly, 2010), which was
therefore chosen as a main tool to achieve these goals. Refit-
ting was attempted for the entire lithic assemblage, resulting
in a total of 136 refitted items (11% of the lithic artifacts)
rejoined into 42 sequences. Some of the sequences are nearly
complete, from the stage of decortication to the discarded
core. The physical reconstruction of these sequences resulted
in valuable information about the different stages of the

@ Springer
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Fig.1 (a) The location of DS and other MIS 5 sites in the southern
Levant. (b) The excavated area in DS. (¢) The conglomerate slope
underlying the archaeological layer, partly cemented by calcrete. (d)

chaine opératoire, from the choice of pebble to sequence
initiation onto the production stage and core maintenance.

Information yielded from the refitting was combined with
the data from attribute analysis. All artifacts larger than 2 cm
were described for their techno-typological aspects accord-
ing to a list of qualitative and quantitative attributes, under
the accepted methodology used in previous research of the
Levantine MP (Bar-Yosef et al., 1992; Boéda et al., 1990;
Bordes, 1980; Goren-Inbar, 1990; Hovers, 1997, 2009)
and adapted to quantify some of the specified attributes of
the Nubian technology (Hallinan et al., 2022b; Usik et al.,
2013).

Results

Stratigraphy and Chronology

The archaeological horizon, rich with well-preserved lithic
artifacts, was buried under a loess cover (see the Supple-

mentary Information for additional information). The scat-
ter of flint artifacts on the slope above the excavation area

@ Springer

An aerial view of the main lithic concentrations during the excava-
tion. (e—g) Lithic artifacts as found in situ and their location in the
excavation area (marked by arrows)

showed generally the same typo-technological attributes,
and several items found on the surface were indeed refitted
to items in the buried layer. Hence, most of the surface finds
had probably been part of the archaeological layer but had
been exposed by erosion and continuously spread on the sur-
face above the loess cover, due to the active slope process.
All the squares exposed in the excavated area showed
the same stratigraphy, with differences in depth due to
the slope (Figs. 1, 2). The lowermost part of the section,
representing the paleo surface at the time of human occu-
pation, is composed of two parts: a conglomerate built of
pebbles sloping from north to south (Fig. 2a) and chang-
ing into sandy sediments mixed with pebbles that appear
on the bottom of the section sloping gently to the south
(Fig. 2b). This basal unit is partly covered with patchy
calcrete and carbonates consolidating the pebble and
sand unit (Fig. 2¢). The archaeological material is found
above the consolidated conglomerate and calcrete cover
(Fig. 2d) and covered with loessal sediments (Fig. 2e). A
few high-density artifact concentrations stand out against
a background of low-density scatters across the excavated
area (Fig. 3a,b). The archaeological unit is approximately
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20 cm deep at most. The depth of the archaeological
layer beneath the surface changes according to slope ero-
sion and the inclination of the basal conglomerate and
sandy units underneath (see the Supplementary Informa-
tion for additional information on Geological background
and sedimentology).
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The layer overlying the artifacts was dated by OSL to 85+7
ka, giving a minimum age for the level. The artifact level
was dated to 111+ 11 ka and 116 + 8 ka, and the underlying
layer to 124 + 14 ka (Table 2 and Fig. 2). The suggested age

Fig.2 A schematic south north section of the excavation area show-
ing the main stratigraphic elements: (a) the conglomerate sloping
from north to south, (b) sandy sediments mixed with pebbles, (c)
patchy calcrete cover of units a and b, (d) the buried archaeological

layer, (e) the loess sediments covering the layer, (f) flint pebbles and
artifacts scattered on the surface. OSL ages (in ka) are shown next to
each sample
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Fig. 3 Spatial distribution of lithic artifacts. (a) The distribution of all
lithic artifacts in the excavated area (artifacts from mixed contexts are
excluded). (b) Kernel density estimate of lithic artifacts in the exca-

vated area (0.5 m search radius). (¢) Spatial distribution of the main
refitted sequences discussed in the text

Table 2 The location of each

o . Sample code Location Sediment Burial Age (ka)
sample within the site layout (DPV) depth (m)
and stratigraphy (see also
Fig. 2). For full analytical 8 Above artifacts level (Fig. 2¢)  Soft calcified loam 0.22 85+7
details see Table 52 3 Within artifact level (Fig. 2d)  Consolidated calcified loam  0.30 116+8
2 Within artifact level (Fig. 2d) Consolidated calcified loam 0.4 111+11
5 Bottom of the Artifact level Soft calcified loam 0.3 124+ 14

(Fig. 2c and d contact)
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of ~ 115 ka for the archaeological level places it securely
within the earlier part of MIS 5.

The Lithic Assemblage of DS

The lithic assemblage is small (n=1196, Table 3). Due to
the nature of the archaeological layer and site stratigraphy
(see above), the assemblage derives from both an in situ
context (n=695) and from surface collection (n=1501).
Although most of the items probably originated from the
same short-term event, the excavated and surface material
are presented separately, to ensure we maximize the reli-
ability of our analysis and interpretations.

The assemblage shows the general characteristics of a
knapping site that is adjacent to raw material source (Barkai
et al., 2006; Binford, 1979; Hovers, 2009; Kuhn, 1995), i.c.,
a significant number of primary elements (>50% cortex
cover of the dorsal face; n=284, 24%) and cores (n=102,
9%) and relatively few retouched items (n=12, 1%).

Twelve categories of cores were recognized typologically
(Table 4). The cores derive from at least three technologi-
cal modes of reduction, with a clear dominance of Nubian
technology, accompanied by cores-on-flakes (COF) and few
cores representing other Levallois production modes. The
largest core category is that of the Nubian cores (n=23)
accompanied by exhausted cores that preserve the Nubian
characteristics (4 overshot cores and 7 exhausted Nubian
cores). Together, these groups comprise 33% of all cores.
Cores from non-Nubian reduction types include other Lev-
allois reduction modes (n=13), COF (n=35) and single

platform cores (n=3). Non-Nubian cores are less frequent
in the in situ excavated layer than in the surface collected
material (10% as opposed to 34%, respectively). Levallois
cores indicating a centripetal reduction mode were found
only within the surface material, whereas Levallois cores
from the in situ context bear unidirectional convergent and
bidirectional scar patterns. The remaining cores are highly
reduced (n=14), cores in the initial stage of reduction
(n=25) or broken items (n=8), most of which cannot be
assigned to a specific reduction mode.

The composition of the assemblage presented here, along-
side the refits, suggests that Nubian production was the main
aim of the knapping activity on site, accompanied by few
items from other Levallois sequences (i.e., Levallois point
and flake production) and by some expedient short reduction
sequences (mostly the production of small flakes from large
cortical flakes).

The Nubian Levallois Reduction System in DS
Choice of Nodules

The site is located at an outcrop of a fluvial conglomerate
composed mostly of transported flint pebbles of the Hazeva
Group, with additional local flint redeposited from the local
Meshash Formation. The Hazeva Group includes a series of
conglomerates, relicts of Miocene age fluvial systems (Zilber-
man & Calvo, 2013), that are characterized by rounded flint
pebbles mostly 10-30 cm in diameter. It is often used as raw
material for knapping in the MP and other periods. The size

Table 3 Composition of the

lithic assemblage of DS Type In situ Mixed with Total
surface

N % N % N %
Primary flakes 159 23 125 25 284 24
Primary blades 10 1 11 2 21 2
Flakes 210 30 190 38 400 33
Blades 19 3 12 2 31 3
Levallois flake 23 3 18 4 41 3
Levallois point 13 2 12 2 25 2
Levallois blade 2 0 10 2 12 1
CTE 29 4 15 3 44 4
NBK 45 6 22 4 67 6
Total debitage 510 73 415 83 925 77
Chunks 16 2 27 5 43 4
Chips 96 14 6 1 102 9
Total debris 112 16 33 7 145 12
Cores 64 9 48 10 112 9
Tools 7 5 1 12
Hammerstone 2 0 0 0 2 0
Total 695 100 501 100 1196 100

Total counts for lithic categories are highlighted by bold
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Tablefl Breakdown of core Type In situ Mixed with Total

types in DS surface

N % N % N %

Levallois Nubian 14 24 9 20 23 23
Nubian overshot 2 3 2 5
Exh. Nubian 5 9 2 7 7
Total Nubian 21 36 13 30 34 33
Levallois Unidirectional Convergent 1 2 2 5 3 3
Levallois Bidirectional 1 2 7 16 8 8
Levallois Centripetal 0 0 2 5 2 2
Core on flake 4 7 1 2 5 5
Single platform core 0 0 3 7 3 3
Total non-Nubian 6 10 15 34 21 21
Exh. Hierarchical surface 9 16 5 11 14 14
Core Preform 11 19 3 7 14 14
Tested Nodule 6 10 5 11 11 11
Broken/Indet 5 9 3 7 8 8
Total early/unidentifiable 31 53 16 36 47 46
Total 58 100 44 100 102 100

Total counts for lithic categories are highlighted by bold

distributions of the nodules in refitted sequences (when refitted
to the full nodule size) and of the tested nodule categories (e.g.,
nodules showing up to 3 removals that were not further utilized
for lithic production) show a clear difference between the two
groups (Fig. 4). The average length of all selected nodules is
13 cm (range 5-25 cm). However, the refitted nodules tend to
be larger than the tested nodules in all metric attributes, sug-
gesting that larger nodules were selected for reduction.

Reduction Initialization

Based on the appearance of both the refitted sequences and
tested nodules, most knapping sequences were initiated by

Fig.4 Comparison of the
metric attributes of tested and
(refitted) knapped nodules in the

DS assemblage (median value 300
shown by a line and mean by x,
as for all box plots below). See 250
text for details
200
IS
£ 150
100
50
0

using a natural break or angle of the pebble and then remov-
ing a single flake (Fig. 5a and c, Fig. 6) that enabled con-
tinued decortication of the pebble. One exception for this
method is seen in refitted sequence #2 (Fig. 7a), where an
exceptionally large nodule was used. The nodule was split
into two along its middle and its reduction continued as two
separate sequences. These two reduction initiations are dem-
onstrated in the schematic illustration in Fig. 5d1.

The decortication stage was operationalized by removing
a series of large flakes, creating a core preform with a trian-
gular section, as seen in all the refitted sequences, regardless
of their stage of discard (see preform in Fig. 5a—c, sche-
matic illustration in Fig. 5d, and dashed sections illustrated

[l Max. Length Max. Width [l Max. Thickness

.-

Tested nodule (n=9)

Refitted nodule (n=5)
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Fig.5 Refitted sequences demonstrating the initialization stage: (a)
sequence #1: a core preform abandoned after the first stage of decor-
tication (marked with dashed line) creating a triangular section and a
ridge, (b) the abandoned pick-like preform of sequence #1, (c) refitted
sequence #6: a series of large cortical flakes creating a ridge (the core

in sequences #3 — Fig. 6¢c, and #2 — Fig. 7a). The ridge
created in this initial stage as part of the triangular section
was later transformed, by removals from the distal platform,
into the MDR, the main characteristic of Nubian Levallois
cores, and maintained through the whole reduction.

Following decortication, two opposed striking platforms
were created at the two ends of the preform, and a final
preparation of the distal ridge was carried out using the dis-
tal (opposed) striking platform. This systematic initialization
resulted in the preparation of a median ridge but in some
cases also in characteristic bi-lateral scar pattern on the back
of the cores (see back of cores illustrated in Fig. 8b,d), and
some centripetal-like scarring on the lateral edges of the
core flaking surface (Fig. 8a,d; Fig. 9b).

The Nubian Cores
Nubian Levallois cores (N=23) are the dominant group

within the core assemblage of DS. Other cores that cannot
be assigned morphologically to the category (following the

@ Springer

was not found/refitted), (d) a schematic demonstration of core initiali-
zation stage: the two options for sequence initialization explained in
the text (1), followed by the formation of a ridged preform using bi-
lateral and parallel removals (2-3), the opening of opposed striking
platforms (4) and the creation of the MDR (5)

accepted definition: Hallinan et al., 2022b; Usik et al., 2013),
may also be related to the Nubian reduction sequence. For
example, exhausted cores that show clear attributes of the
reduction sequence, such as MDR, and core preforms show-
ing the same initialization as the Nubian cores.

Scar patterns on the flaking surface of the Nubian Lev-
allois cores show that all cores were exploited using a
preferential reduction concept, with a scar of a dominant
point or a pointed flake in most cases. Most cores show
bidirectional scar patterns, but a large group of the Nubian
cores (26%, n=6) bear centripetal scar patterns, a result
of some of the core maintenance (see further discussion
of core maintenance below) but also of core initialization
(remnants from the core preform stage Fig. 9a,b). More
than half of the Nubian cores (n=13) show additional
preparation of the core, mainly the MDR, after the last
dominant scar removal, but were discarded without further
production.

The Nubian cores from DS are fairly standardized in size.
Length ranges between 8 and 10.5 cm long and 6 to 8 cm
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Fig.6 Complete refitted
sequences from DS: (a) refitted
sequence #4 initiated by a single
cortical flake removal (marked
with dashed line) using the
natural shape of the pebble.
Continued to the decortication
shaping a triangular section for
the core and a short production
stage. (b) The exhausted core
of sequence #4 with a refitted
flake from MDR maintenance,
(c) refitted sequence #3: a
complete sequence demonstrat-
ing the core initialization and a
short production stage. (d) The
core from sequence #3 with one
potential end product scar, dis-
carded with a hinge mistake. (e)
A possibly unsuccessful point
removed at the beginning of the
reduction and a flake from shap-
ing the MDR of sequence #3

wide. Exhausted cores that show technological characteristics
of Nubian Levallois reduction are smaller on average but their
size range overlaps with Nubian core metrics (Fig. 10a).

All Nubian cores have two opposed striking platforms.
The main striking platform is usually dihedral (n=16) or
faceted (n=7), and its shape is convex (n=18), strait (n=2)
or irregular (n=3). The distal platform has a characteris-
tic pointed steep shape due to the MDR and is restricted to
the distal half of the core. In most cases (n=15), the distal
platforms extend up to 24% of core circumference, but in
some cases they may be up to 50% (n=6) or even 75% of
core circumference (n=2), when cores show more lateral
preparation (Fig. 8a,d). The angles of the striking platforms

of the Nubian cores are maintained fairly steep, with the
distal platform angle being generally steeper and more vari-
able (Fig. 10d).

All Nubian cores show clear and steep MDR on the distal
end of the core flaking surface. The MDR’s angle measure-
ments fall within the range of 40-92° (Fig. 10b, steep and
semi-steep after Usik et al. (2013). Within this range, the
largest group (n=10) falls in the range of 60-70°, seemingly
being intentionally maintained by the knappers within this
range of acute angles. The variation of angle values is due
to differences in the specific stage of preparation or produc-
tion before discard. All Nubian cores show generally elon-
gated and pointed shapes, variable between triangular (most
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Fig.7 (a) Refitted sequence #2
demonstrating initialization by
splitting the pebble in its middle
and then creating two preforms
with triangular sections. (b)
Sequence #2b an exhausted
core from sequence #2 with a
refitted partial debordant flake.
(¢) Sequence #2c; an exhausted
core with a series of three refit-
ted flakes from decortication

to MDR maintenance preserv-
ing the acute angle. The core
discarded without a MDR after
an overpass removal

frequent), cordiform, pitched and one oval-shaped core
(Fig. 8, 10c).

The exhausted Nubian cores in the assemblage (n=7)
show very similar attributes to the Nubian cores. All
except one still show a clear MDR with angle meas-
urements that fall within the range of the Nubian cores
(40-80°). Six out of the seven cores show two opposed
striking platforms, in most cases with dihedral prepara-
tion and convex or irregular in shape. The main difference
between this group and the Nubian cores is the irregular
shapes, smaller size (Fig. 10a) and the more diverse scar
patterns, all related to the continuous reduction before
discard.
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Core Maintenance and Debitage

Refitted sequences from DS show that after the cores were
shaped, the production stage was generally short, and each
core was used in order to produce 2-3 target items. Core
preparation/modification between removals of the target
items was minimal and consisted mainly of reshaping of the
MDR and of the striking platforms. Therefore, the majority
of debitage in the assemblage probably derived from the
stage of core initialization. Out of all complete detached
items in the assemblage (n=2350), 75% bear cortex on the
dorsal face, with more than a third (36%) showing > 50%
cortex cover (Fig. 11a). This flaking system also resulted in
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Fig.8 (a)—(d) Nubian cores from DS showing scars of MDR renewal
flakes/blades (shown by arrows), using different parts of the distal
platform. (e) A schematic illustration of the different parts of the dis-

a low number of dorsal scars, with most items (58%) bear-
ing up to 3 scars (Fig. 11b), and in the dominance of plain
butts (Fig. 11c).

The preparation of the MDR was done by both the
removal of elongated debitage diverging from the tip of the
core, as reported in previous studies (Fig. 8a, b; Van peer,
1992; Chiotti et al., 2007, 2009; Usik et al., 2013), as well
as by the removal of flakes, using the lateral part of the dis-
tal platform—further down from the core tip (Fig. 8c, d).
This is well attested in the debitage and refitted sequences.
Blade and flake removals were applied alternately during the
reduction, resulting in a variety of scar patterns on the core’s
flaking surface that range between exclusively bidirectional
patterns to a combination of opposed and lateral scars.

The variability of scar patterns has led to the classifica-
tion of a number of Nubian core types (e.g., types 1, 2 and
type 1/2; Guichard & Guichard, 1965). The refit analysis
and technological study of the DS assemblage indicate,
however, that types 1 and 1/2 in the assemblage did not
derive from discrete reduction sequences. These “types”
are based on differences in scar patterns that resulted
from the last preparations before the core was discarded,
reflecting the use of one or alternative options for MDR

(@ (o2 <X

-
[
<>

tal platform used for the removal of flakes/blades in MDR mainte-
nance and the typical scars left on the core surface

maintenance. Because the two preparation types were used
alternately during the reduction of the same core and are
not related to a specific stage of the reduction, they are
not associated with significant differences in core size.
Exhausted Nubian cores are indeed smaller, as would be
expected (Fig. 12).

The refitted sequences from DS show that some lateral
scars seen on the flaking surface of the core are remnants of
the core initialization stage, while the flaking related to the
maintenance of the ridge is only concentrated on the distal
half of the core. A common outcome of the MDR mainte-
nance described above are large, mostly asymmetrical flakes,
removed from the lower part of the distal platform trans-
versally or obliquely to the axis of the MDR. These flakes
are sometimes similar to partial debordant flakes, which
are typical of the Levallois production systems. In the DS
assemblage, two items that were typed as partial debordant
flakes were recognized as MDR maintenance flakes when
refitted.

Apart from the MDR maintenance, the reduction
sequences include the renewal of the striking platform and
shaping it by removing small flakes, and some removals
from the main striking platform to preserve the convexity
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Fig.9 A short refitted sequence showing two flakes from the decor-
tication stage refitted on a core (a), resulting in a centripetal-like scar
pattern on the core (b) shown by arrow

of the core’s flaking surface in the proximal part of the core,
similar to other Levallois reduction sequences (Fig. 7b).

End Products

The assemblage from DS includes a group of Levallois Items
(n=>54) that can be considered as the target items of the
production on site. Of these, 20 items show clear pointed
morphology (Fig. 13). Some of these pointed items refit-
ted onto Nubian cores (n=3; Fig. 13a). In most cases, the
pointed Levallois items are either broken or did not have a
pointed tip due to overpass knapping mistakes. One such
knapping mistake is an overpassed removal, due to which
part of the MDR was removed inclusive of some of the
core’s distal part, as observed by Chiotti et al. (2009). Only
a few items in the assemblage can be considered complete
Levallois points. We therefore suggest that these items in the
DS assemblage may not truly represent the target items of
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the Nubian Levallois reduction of DS, but rather the unsuc-
cessful items left behind.

The maximum axis length of complete pointed Levallois
items (n=13) is 78 mm in average (range 41-98, SD=16),
maximum axis width is 45 mm in average (range 30-59,
SD =9) and maximum thickness (measured at the thickest
part) is 10 mm in average (range 6—16, SD=3). These meas-
urements are similar to those of the complete point scars on
the Nubian cores (Fig. 14a, n=7), suggesting that pointed
items were the target items of this reduction. The other items
in the assemblage identified as Levallois products are much
shorter and thinner (Fig. 14a) and most likely were the result
of core maintenance and not target items.

Other attributes of the pointed Levallois items in DS
include the prepared striking platforms, high frequency of
chapeau de gendarme (Fig. 14b) and dominance of the bidi-
rectional dorsal scar pattern (Fig. 14c). Most of the complete
items of this group show a convex-concave profile (n=28)
and others convex-strait (n=5).

Discussion

The search for archaeological evidence for the expansion of
anatomically modern humans (AMH) from Africa into Eura-
sia became a central goal for many in the last few decades,
led by the desire to link biological and cultural evolution
(Klein, 2009). Different migration routes were suggested
based on the fragmentary paleoanthropological and archaeo-
logical evidence as well as the paleoclimatic record (Armit-
age et al., 2011; Bar-Yosef, 1987; Derricourt, 2005; Frumkin
et al., 2011; Lahr & Foley, 1994; Richter et al., 2012; Rose,
2007; Vaks et al., 2010, 2013). Against this background, the
Nubian Levallois techno-complex, where the Nubian Leval-
lois technology is one typo-technological feature associated
with several different industries (e.g. Nubian MSA, Nubian
Mousterian, Khormusan and Aterian), was associated with
the expansion of AMH out of Africa (Marks & Rose, 2014;
Rose et al., 2011; Usik et al., 2013; Van Peer & Vermeersch,
2000, 2007).

Rose and Marks (2014) correlated the archaeological
data with paleoclimatic evidence in order to explain the
typo-technological similarities between the Arabian record
and neighboring regions. They suggest that during MIS 5,
the Nubian reduction strategy spread from its geographic
center in the Egyptian Middle Nile Valley and its hinter-
lands, reaching as far south as the Ethiopian Rift and east
into the Arabian Peninsula. Following earlier works, they
posit that such movements capitalized on the “greening”
of the Saharo-Arabian phytogeographic zone (e.g., Drake
et al., 2013; Parker & Rose, 2008; Rosenberg et al., 2011;
Vaks et al., 2010, 2013). According to their model, over
tens of thousands of years, up until the MP-UP transition,
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genetic and/or cultural information was transmitted across
expanding and contracting “contextual areas” (in the sense
of Richter et al., 2012) in Arabia and the southern Levant
and maybe back into Africa, driven by climate patterns.
Within this suggested model, the dominance of the Nubian
Levallois technology in Dhofar, and its local technological
changes, make it central within this continuous regional pro-
cess. Similar suggestions of movement of people and ideas
within one interaction sphere during MIS 5 explain the pres-
ence of Nubian cores in different parts of the Arabian Penin-
sula and the southern Levant (Goder-Goldberger et al., 2016,
2017; Hilbert et al., 2017).

The notion of a Nubian techno-complex has been ques-
tioned on both technological and cultural grounds. Recently
discovered occurrences of Nubian Levallois technology were
reported from several new regions — South Africa (Hallinan
& Shaw, 2015, 2020; Will et al., 2015) and India (Blink-
horn et al., 2013, 2015) as well as a controversial study in
the southern Levant (Blinkhorn et al., 2021; Hallinan et al.,
2022a) — and challenged the view of the Nubian technol-
ogy as a geographically and chronologically discrete phe-
nomenon (Groucutt, 2020; Hallinan et al., 2022b). Groucutt
(2020) argued that these new discoveries supported an
explanation of Nubian technology occurrences as instances
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of convergent evolution rather than as markers of human dis-
persals or indications of cultural transmission. In fact, due to
the rare occurrence of Nubian technological features within
well-constrained, comparable assemblages, the debate has
shifted from a focus on the role of the Nubian technology
as a cultural marker for human expansions to challenging
its existence as a defined technological phenomenon (e.g.,
Blinkhorn et al., 2021, 2022; Groucutt, 2020; Hallinan et al.,
2022a).

Regardless of their interpretations of the Nubian as a
marker of demic dispersals or information transmission vs.
convergent evolution, all researchers agreed that detailed,
quantitative technological analyses and comparisons were
necessary to further distinguish between these two options
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(e.g., Crassard & Thiébaut, 2011; Douze & Delagnes,
2016; Groucutt, 2020; Hallinan et al., 2022a, 2022b; Scerri
et al., 2014). Importantly, if the Nubian Levallois tech-
nology could be shown to be a discrete and recognizable
technological system, then its role as a potential cultural
marker of dispersal would remain a valid hypothesis.

We posit that the new data from DS, suggesting that
Nubian Levallois constitutes such a discrete technologi-
cal behavior, reopens the discussion, even more so con-
sidering the well constrained dates of the assemblage. In
the following section, we discuss the contribution of our
results to the understanding of the Nubian Levallois tech-
nology, and how these new insights fit within the regional
framework.
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New Insights on the Nubian Levallois Technology

The Levallois reduction system is a dominant technologi-
cal feature of MP and Middle Stone Age (MSA) lithic

Fig. 13 (a) Pointed Levallois
items refitted on a Nubian core
and an exhausted Nubian core.
(b) Pointed Levallois items
from DS. (¢) A pointed Leval-
lois item refitted to a typical
MDR maintenance flake

assemblages, found across vast geographic and temporal
spans and within different environmental conditions (Goren-
Inbar & Belfer- Cohen, 1998; Shea, 2003; Villa et al., 2005;
Hovers, 2009). This may be due in part to its recognizable
features, making it easily visible in the assemblages (Otte,
1995). While following a basic common technological ‘rec-
ipe’ (Boeda, 1988; 1995), the Levallois reduction system
is comprised of different variants, resulting in three main
morphotypes as end products: flakes, points and blades (Van
Peer, 1992), which are pre-determined by the organization
of core geometry and topography of the core flaking sur-
face. Assemblage variability in the MP is manifested by the
frequency of combinations of different knapping methods
(i.e., unidirectional, bidirectional or centripetal flaking)
and modes (preferential, recurrent) of Levallois reduction,
which has led to significant behavioral and cultural infer-
ences (Hovers, 2009; Hovers & Belfer-Cohen, 2013; Zaidner
et al., 2021).

The Nubian reduction sequence was initially defined
and acknowledged as a variant of the Levallois technol-
ogy by Seligman (1921). This definition, mainly based
on core morphology, has since been debated and revised
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several times (Chiotti et al., 2009; Crassard & Hilbert,
2013; Guichard & Guichard, 1965; Rose et al., 2011; Usik
et al., 2013; Van Peer, 1992, 1998), leading some authors
to claim that it cannot be clearly separated from other Lev-
allois reduction sequences. Groucutt (2020) stressed that
since Nubian cores are distinguished from other Leval-
lois cores only by the presence of a MDR, they cannot
represent a particular Levallois method but one which
overlaps and blends into other Levallois technologies. He
therefore regards Nubian Levallois as a sub-type of pref-
erential Levallois reduction with centripetal preparation.
Similarly, a morphometric comparison of arguably Nubian
cores with points from Shukbah cave with other Levallois
items from the same site as well as other occurrences led
Blinkhorn et al. (2021) to suggest that the observed vari-
ability largely overlaps between the two groups. In both
papers, however, the definitions of Nubian technology
do not incorporate key technological elements suggested
by Usik et al. (2013), particularly the acute angle of the
MDR, which casts doubts on their conclusions (Hallinan
et al., 2022a). The emerging contradictory views underline
the importance of the technological definition (see also
Hallinan et al., 2022b).
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The analysis of the DS assemblage shows that the Nubian
reduction sequence at the site was consistent and system-
atic, starting from the choice of the nodule and sequence
initialization, through the creation of a preform with a tri-
angular section already at the decortication stage (Figs. 4,
5, 6), continued to the shaping of the MDR and its consist-
ent maintenance throughout the reduction (Fig. 8), and the
production of elongated pointed target items with traits that
do not overlap with those of Levallois points (Figs. 14-15).

The reconstruction of the reduction sequence from DS
is consistent with other reconstructions offered previously
from North Africa (for example Chiotti et al., 2007, 2009)
and Arabia (Crassard & Hilbert, 2013; Usik et al., 2013) and
underscores strong similarities to these studies, while at the
same time offering a broader technological perspective. It
is also in agreement with the recent results showing intra
assemblage consistency in the attributes of Nubian cores in
Dhofar (Groucutt & Rose, 2023). Our analyses indicate that
the Nubian Levallois production system in DS was a stand-
alone, specifically pre-planned and consistent technological
strategy. Although the production on-site is non-economical
to some degree, “wasting” most of the pebble volume in
decortication and ending up with a fairly short production
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Fig. 15 Metric attributes of Levallois points from sites in the southern Levant (Centi & Zaidner, 2021; Henry, 2003; Krakovsky, 2017; Prévost &
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stage for each core (Figs. 5, 6), it is carried out accurately
and consistently. We show that the acute angle of the MDR
is not a random feature that appears on some cores when
discarded but reflects the most central technological decision
of the knappers in core preparation and maintenance and
separates it clearly from other Levallois variants.

Based on the reconstructed reduction sequence of DS,
and on its similarity to previously identified Nubian cores
within and outside the Levant, our analyses identify the
Nubian Levallois reduction as a separate variant within the
Levallois production system rather than an unintended out-
come of the centripetal preferential Levallois reduction. The
fact that these different stages are all seen in a single assem-
blage forming a cohesive technological strategy may render
elements of the Nubian technology — other than the iconic
cores — indicative of its existence in other sites.

Further, the analysis of the DS assemblage provides
insights about the distinctions between Nubian core types
and their shaping, another point of debate in the pertinent
literature. For example, it refutes the existing classification
to types 1 and 2 and shows that these are the result of differ-
ent preparation choices that can be used alternately on the
same core (Figs. 8, 12). Another clear feature seen in DS
is the change in core shape as it transitions throughout the
reduction sequence from preforms to exhausted core. Core
preforms have a triangular section and sometimes resemble
large picks (Fig. 5b), while exhausted cores usually preserve
the pointed shape and, in many cases, also a steep distal
ridge (Fig. 6b).

An intriguing question regarding the Nubian Levallois
technology concerns the characteristics of the end-products

that led to the use of Nubian reduction over other meth-
ods for producing points/pointed items in specific sites or
regions (Hallinan et al., 2022b). Given their morphology,
Nubian and Levallois points were assumed to have similar
functions, and technological resemblances (mainly inten-
sively prepared striking platforms, usually faceted and in
some cases shaped as chapeau de gendarme) were noted.
Still, two main differences were emphasized. First, in the
shapes of the items, given that a Nubian point is a pointed
elongated flake and not necessarily a broad-based triangular
flake. A second difference in production is attested in the
dorsal scar pattern, which is typically bidirectional rather
than unidirectional convergent as in most Levallois points
(Usik et al., 2013; Van peer, 1992). The former is clearly
related to Nubian Levallois reduction sequence and is very
different from the “classic” unidirectional convergent point
production (see for example the refitted sequences from Tor
Faraj, Demidenko & Usik, 2003). The number of potential
target items in the DS collection is small and include many
broken items or ones that attest to knapping accidents/mis-
takes. Because of the proven technological integrity of the
assemblage, we can argue that the resemblance in metric
attributes of these pointed Levallois items to those of the
dominant preferential scars on the cores suggests that the
discarded items found in DS fall well among the intended
target items of the Nubian reduction. Therefore, they pre-
sent a rare opportunity to discuss characteristics of the end
products.

Pointed Levallois items are generally less common
in MIS 5 assemblages in the southern Levant (Centi &
Zaidner, 2021; Hovers, 2009; Meignen, 1998; Prévost &
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Zaidner, 2020). They are more frequent in the Early MP
assemblages, where many of them tend to have blade propor-
tions (Meignen, 2011; Shimelmitz & Kuhn, 2018; Zaidner
& Weinstein-Evron, 2020) and are considered a prevalent
component of many Late MP assemblages (Bar-Yosef, 1998;
Meignen, 1995, 2019). Levallois points are characterized
by a base that is the broadest part of the item; there is a ten-
dency for prepared striking platforms (more prominent in
the Late MP); and the unidirectional convergent dorsal scar
pattern is dominant. Another characteristic trait of Levallois
points are convex-concave or concord profiles, but this data
is unavailable for many of the relevant assemblages in the
southern Levant.

Aside from the general pointed aspect, two characteris-
tics of DS pointed items are similar to Levallois points in
Levantine sites dated from MISS5 and later. The first is in the
striking platform preparation, which in most cases in fac-
eted or shaped as chapeau de gendarme. Secondly, 61% of
the Levallois pointed items from DS show convex-concave
profile, similar to the percentages reported from Amud units
B1 and B4 and Kebara units X and XI (Krakovsky, 2017) as
well as to the lower units of Nahal Aqgev (units 7,11).

Other comparisons underscore the differences between
DS and other assemblage. The pointed Levallois items from
DS are larger and show slightly more elongated proportions
(Fig. 15). Moreover, in 42% of the cases, the maximum
width of the item is near the base but not at the striking
platform itself. Most of the items (89%) show a bidirectional
dorsal scar pattern, with only one showing a unidirectional
convergent pattern, almost the opposite of scar pattern dis-
tributions in most southern Levantine assemblages (Centi &
Zaidner, 2021; Henry, 2003; Hovers, 1998; Meignen, 2019;
Prévost & Zaidner, 2020).

Within some late MP assemblages, the “classic”
broad-based Levallois points appear alongside other
pointed elongated Levallois flakes and blades, separated
typologically since their widest part is not always at the
base (Goder-Goldberger & Bar-Matthews, 2019; Henry,
1995; Hovers, 1998; Sharon & Oron, 2014). The general
description for these items suggests some similarities to
the Nubian target items from DS, but since these Late
MP pointed items are not considered a distinct typologi-
cal group, it is hard to assemble their metric and tech-
nological characteristics and compare them thoroughly.
Recent use-wear analysis of such items from the Late
MP site of NMO, interpreted as a hunting and butcher-
ing locality, suggested that some of them were used as
butchering knives (Martin-Viveros et al., 2023). Inter-
estingly, these items from NMO show metric attributes
closer to the DS pointed items than to those of the Leval-
lois points presented above (average length 71 mm, width
35 mm, thickness 11 mm). As suggested in the past, the
elongated proportions (allowing more cutting edge) and

@ Springer

the more robust structure of the Nubian target items
compared with Levallois points, may have made these
items more efficient in a curated, highly mobile toolkit
(Groucutt, 2020; Hallinan & Shaw, 2020).

DS in its Regional and Chronological Frameworks
of the Southern Levantine MIS 5

Most of the currently known assemblages with Nubian Lev-
allois technology are found in arid environments, and many
of them are associated with knapping activities adjacent to
raw material sources. The partial record makes it hard to
discuss the adaptive role of the technology. The location
of DS in the Negev desert, with geographic proximity to
the southern Levantine Mediterranean environment and its
rich MP archaeological record, emphasizes the tethering of
the technology to arid environments. This common environ-
mental background has been suggested to promote a toolkit
geared to high mobility (Groucutt, 2014, 2020; Hallinan
& Shaw, 2020). The possibility of recognizing the Nubian
target items, and not Nubian cores alone (see above) may
contribute to further discussion of these behavioral aspects.

As demonstrated above, the Nubian cores from DS show
the same traits as other Nubian cores reported from surface
collections in the Negev and from different parts of the Ara-
bian Peninsula, the Nile valley and Nubia. Nubian Levallois
is almost the only reduction sequence knapped in DS, and
it is even more prominent when considering only the in situ
material (see above). Its secure dating to early MIS 5 sup-
ports previous claims, based on paleoclimatic inferences
(Goder-Goldberger et al., 2016) that Nubian Levallois tech-
nology was present in the Negev during the last interglacial,
broadly contemporaneous with dated assemblages in eastern
Africa, the Nile Valley and Arabia (Table 1). Further afield,
MIS 5 assemblages in the Mediterranean zone of the Levant
are characterized by the prominence of centripetal Levallois
reduction methods (see discussion in Hovers, 2009; Prevost
& Zaidner, 2020). Other than isolated items in some of the
of assemblages, there is no clear evidence for Nubian tech-
nology north of the Negev.

The assemblages from layers 7 and 11 of Nahal Agev,
dated 131 +23 and 117 +7-134+7, respectively (Barzilai
et al., 2022), are of interest here. Located only 25 km south-
west of DS, the lithic assemblages are dominated by cen-
tripetal Levallois technology with no evidence for Nubian
Levallois reduction (Barzilai et al., 2022). This underlines
the lack of inherent contextual dependence between the
occurrence of Nubian Levallois and centripetal Levallois
technologies (and see Goder-Goldberger et al., 2016). This
comparison between the two sites also bears some broader
implications. The resemblance in the environmental back-
ground for Nubian technology (see above) was used to pro-
mote convergent evolution as the parsimonious explanation



Journal of Paleolithic Archaeology (2024) 7:4

Page190f25 4

of its wide geographic range (Groucutt, 2014, 2020; Hal-
linan & Shaw, 2020). Such an argument is now undermined
by the data from Nahal Agev and DS.

The clear typo-technological differences between Nahal
Agev and DS may suggest that different human groups with
different technological and adaptive preferences existed in
the Negev during MIS 5. This in turn might imply move-
ments of people or of technological ideas (or both) within
this interaction sphere. While the centripetal Levallois tech-
nology may be associated with northern groups, the appear-
ance of the Nubian Levallois knapping system in the Negev
during MIS 5 could represent interactions with southern
areas (Arabia and the Nile Valley) (Goder-Goldberger, 2014;
Goder-Goldberger et al., 2016).

In the different regions of their occurrence, Nubian
cores appear with centripetal Levallois cores, DS and
the site from the Dhofar region being the exceptions
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There is clear similarity in shape and technological
traits between the Nubian cores from Negev, Arabia,
Egypt and Sudan. Metric attributes (Fig. 16b) suggest
some intra-region homogeneity. For example, the Negev
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to be longer in average than those from other regions. The
cores from Dhofar also tend to have more elongated pro-
portions than the cores from other regions, especially com-
pared with the Egyptian assemblages. The Central Arabian
sites seem to show more inter-regional variability. These
differences may reflect localized knapping traditions but
can also be highly affected by raw material availability,
shape, and quality in the different regions (Hilbert et al.,
2016). Given the paucity of detailed technological data
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and comparisons, these suggestions are best viewed as
working hypotheses for future research.

In the Dhofar region of Oman, Nubian cores are domi-
nant in all the reported assemblages, stimulating discussions
of its place as a core area for the appearance and develop-
ment of this technological phenomenon (Rose, 2022; Rose
& Marks, 2014). In addition to technological similarities
between DS and assemblages from Arabia and Northeast
Africa, the dominance of Nubian Levallois technology in
DS draws another line of resemblance between this site and
the assemblages from the Dhofar region. Combined with the
MIS 5 dates for the Nubian in both regions, this supports the
scenario for the existence of an interaction sphere in this part
of the world during the last interglacial. The early MIS 5
dates for DS suggest that the appearance of Nubian technol-
ogy in the Negev may in fact be earlier than some of the Nile
Valley sites. This early appearance may suggest a scenario of
the Negev, being a geographical bridge between Africa and
Asia, becoming a hub for the movement of people and ideas
back and forth between the Arabian Peninsula, the Levant
and Northeast Africa.

Importantly, a ‘culture-history’ scenario does not nec-
essarily exclude convergence of Nubian morphological
characteristics in later assemblages in distant areas — and
vice versa. In our view, while the Nubian technology in the
southern Levant, Arabia and northeast Africa is more likely
explained by the human interaction, its later appearance in
South Africa is most likely convergence (as suggested by
Hallinan & Shaw, 2020). This may be the case for Nubian
Levallois technology in India as well, but the evidence at this
time is very limited, and further information on the techno-
logical traits and their context may help to test this explana-
tion in the future. As site integrity and dating possibilities
can be monitored by researchers to varying degrees (e.g.,
Oron et al., 2023), detailed technological analyses can now
be used to empirically assess the parsimony of each of these
two contradicting hypotheses.

Nubian Levallois Technology and the Middle
to Upper Paleolithic (MP-UP) Transition

Much of the interest of Paleolithic researchers in the
question of the Nubian has stemmed from suggestions that
technological similarities could be identified between the
Nubian Levallois technology and the bidirectional point
production from the site of Boker Tachtit (levels 1-3), a
key site for discussion of the Middle to Upper Paleolithic
transition in the southern Levant (Belfer-Cohen & Goring-
Morris, 2007, 2009; Clark, 1988; Van Peer, 2004). On this
basis, different scenarios of incoming populations and/or
the diffusion of technologies were suggested, both from
Arabia (Rose & Marks, 2014) and the Nile Valley (Wurz &
Van Peer, 2012). Alternatively, the claim for technological
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similarity between Boker Tachtit assemblages and the
Nubian Levallois was used as an example for convergent
evolution of the Nubian phenomenon, due to the different
chronology of the two (Groucutt, 2020). More recent studies
demonstrate that the technological shift seen in Boker
Tachtit reflects technological continuity from the Late MP in
the southern Levant possibly coupled with local innovation
and development (Belfer-Cohen & Goring-Morris, 2007,
2009; Goder-Goldberger, 2020; Goder-Goldberger et al.,
2020, 2023; Meignen, 2012).

The results of the current study are directly relevant for
testing the competing hypotheses. The refitted sequences
and technological analysis of the DS Nubian Levallois,
compared to the studied sequences of Boker Tachtit
(Goder-Goldberger et al., 2023; Marks & Kaufman,
1983; Volkman, 1983), show that the two reduction
sequences are significantly different. The MDR, being
the most prominent and defining attribute of the Nubian
reduction from initiation to discard, is completely absent
in the Boker Tachtit reduction strategy. On the other hand,
there is no evidence for the use of crested blades in the
DS assemblage, while they are an important aspect of
the point production in Boker Tachtit. Unlike the Boker
Tachtit reduction strategies, the hierarchy between the
surfaces is maintained in the DS reduction and the core’s
narrow face is never used for blank production. Apart from
the focus on the MDR, core maintenance in DS resembles
other contemporaneous and later Levallois reduction
sequences more than it does the reduction sequences
encountered in Boker Tachtit.

Thus, the detailed technological analysis of the DS
assemblage undermines the hypothesis of cultural conver-
gence. The dates assigned to the assemblage are consist-
ent with the time span of MIS 5 already suggested tenta-
tively for the Nubian phenomenon in the Negev. The DS
chronology aligns with the notion of a long temporal gap
between occurrences of Nubian technology in the region
and the time of Boker Tachtit, recently re-dated to 50-44
ka (Boaretto et al., 2021). Given the data in the current
paper as well as early and recent studies of Boker Tachtit
lithic technology (Goder-Goldberger et al., 2023) and its
relation to the late MP in the Negev (Goder-Goldberger &
Malinsky-Buller, 2022), the suggestion that Boker Tachtit
technological affinities are associated with Nubian ones
seems tenuous.

Conclusions

Nubian Levallois technology has been at the center of
many recent debates about the movements of hominins
across the southern Levant and Arabia specifically, and
about explanation of the archaeological record in general.
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It has been heralded as a marker of AMH out of Africa
movements during MIS 5 or alternatively, as a product
of Levallois technology inevitably associated with cen-
tripetal Levallois technology, or as a case of convergent
cultural evolution. The debates remained inconclusive
due to the paucity of in situ, well dated assemblages.
The assemblage from the site Dimona South, dominated
by Nubian cores and dates securely to early MIS 5, pro-
vides an opportunity to conduct a detailed technological
analysis combined with refitting studies of the Nubian
Levallois technology from a secure context. The analysis
demonstrates that the Nubian constitutes a stand-alone,
planned and systematic knapping system for the produc-
tion of pointed target items and should not be perceived
as a by-product of other Levallois reduction systems. The
robust dating of the assemblage to early MIS 5 supports
earlier claims for the age of other Nubian occurrences in
the Negev region of Israel, which up to now could not be
substantiated by absolute chronology. We posit that the
contemporaneity of this defined technological system in
several neighboring regions (e.g., northeast Africa, the
Arabian Peninsula and the Negev), is most parsimoni-
ously explained by the movement of ideas and maybe
also people within one interaction sphere. Our data sug-
gest that ideas that Nubian technology played a role in
the shift from the Middle to the Upper Paleolithic in the
southern Levant should be critically evaluated.
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