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Abstract

A recently discovered site at Nesher Ramla, Israel (170-80 ka BP) is an open-air, eight-
meter-thick Middle Paleolithic sequence situated in a deep karst sinkhole that acted as a
sedimentary basin in which colluvial deposition was intermittent with in sifu human activi-
ties. Presence of combustion features, excellent preservation of lithic artifacts and animal
bones, and distinct concentrations of bones, lithics, and manuports point to the in situ
human activities in the sinkhole.

The lithic assemblage from Nesher Ramla is the largest and best-preserved in the Levant
dating to the latter half of MIS 6 — early MIS 5 (160120 ka BP), offering a great opportu-
nity to investigate changes and variations in human lifestyles and the exploitation of open
landscapes for a period during which evidence for human occupation in the Levant is mea-
ger. The systematic production of naturally backed knives, the specialized tool-kit domi-
nated by invasively and carefully retouched side-scrapers, and systematic lateral spall
removal from retouched edges are unique characteristics of the Nesher Ramla industry
setting it apart from other Middle Paleolithic industries in the Near East. We hypothesize
that rather than a reflection of the function of the site in the land-use and mobility patterns,
these features have a cultural origin and may indicate that Nesher Ramla hominins pos-
sessed discrete technological tradition that emerged in the region during late MIS 6 — early
MIS 5. The unique context of the site, the size of the lithic assemblages, the excellent pres-
ervation of the finds and unique features of the lithic assemblages offer novel perspectives
on various aspects of the MP hominin behavior during MIS 6-5.
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2.1 Introduction

Middle Paleolithic (MP) human occupation in the Levant
(250-45 ka BP) is known from two major contexts: caves
and open-air sites on riverbanks, small lake margins, and
springs. Deeply-stratified Levantine cave sites yielded
remains of both anatomically modern humans and
Neanderthals together with large assemblages of lithic and
faunal remains that accumulated over tens of thousands of
years. The cave sites have been interpreted as repeatedly-
occupied habitation localities to which lithic, faunal, and
other resources were transported (Bar-Yosef and Meignen
2007; Garrod and Bate 1937; Hovers 2001, 2009; Jelinek
1977, 1982; Meignen et al. 2006; Speth 2004, 2006; Speth
and Clark 2006; Stiner 2005; Yeshurun et al. 2007). Open-air
sites in the Levant have been found on lake margins, flood
plains, mountain/hill slopes, shallow terrestrial depressions,
and karst depressions related to active springs in the Syrian
Desert. Only the last type of sites was repeatedly used and
preserves thick stratigraphic sequences (Boéda et al. 2001;
Le Tensorer 2004; Hauck 2010, 2011). The majority of the
MP open-air sites yielded shallow stratigraphic sequences
and constrained lithic and faunal assemblages (Crew 1976;
Fleisch 1970; Goren-Inbar 1990a; Hovers et al. 2008; Marks
1976, 1977; Munday 1977; Gilead and Grigson 1984; Ronen
1974; Sharon et al. 2010).

The open-air sites in the Levant are interpreted as either
ephemeral campsites (Gilead 1980; Gilead and Grigson
1984; Hovers et al. 2014), residential camps (mostly in arid
and semi-arid zones: Boéda et al. 2001; Hauck 2010, 2011;
Henry 2012; Marks 1976, 1977), hunting/butchering stations
(Davis et al. 1988; Hovers 1986; Goren-Inbar 1990a;
Rabinovich 1990; Sharon et al. 2010; Sharon and Oron
2014), or raw material acquisition localities (Barkai and
Gopher 2009; Barkai et al. 2006; Ekshtain et al. 2012;
Gopher and Barkai 2011; Ronen 1974). However there are
still many uncertainties in interpretation of open-air sites
function (Sharon et al. 2014). For instance, three Levantine
MP sites (NMO, Quneitra and Umm el Tlel VIIa0) that are
interpreted as hunting/butchering localities exhibit promi-
nent differences in the composition of lithic and faunal
assemblages (Goren-Inbar 1990a; Griggo et al. 2011; Sharon
and Oron 2014).

The problem of understanding the function of open-air
sites and their place within land use and subsistence strate-
gies adopted by MP hominins is further exacerbated by the
shortage of published radiometric dates (e.g., Bar-Yosef
1998; Hovers 2009; Sharon et al. 2014), which are available
for only a few MP open-air sites in the Levantine
Mediterranean zone, all yielding ages of the later part of the
MP (90-45 ka BP; Boéda et al. 2008a, b; Kalbe et al. 2014;
Greenbaum et al. 2014; Schwarcz et al. 1979; Schwarcz and

Rink 1998; Ziaei et al. 1990). This is in contrast to the data
from cave sites which indicate that the Levant was continu-
ously occupied throughout the Middle Paleolithic with a pos-
sible gap between 160—120 ka BP for which we lack large
and well-dated assemblages (Bar-Yosef 1998; Hovers 2009).
The emerging picture of the MP open-air occupation in the
Levant is thus partial and, for most of this 200,000-year-long
period, is entirely missing. In particular, we know very little
about the open-air adaptations of the anatomically modern
humans that inhabited the Levant during the latter part of
MIS 6 and MIS 5 (Mercier et al. 1993; Mercier and Valladas
2003; Stringer et al. 1989; Schwarcz et al. 1988; Valladas
et al. 1988).

A recently discovered site at Nesher Ramla (170-80 ka
BP) promises to fill some of these gaps in our knowledge of
the MP human occupation of the Levant. It is an open-air,
eight-meter-thick Middle Paleolithic sequence that is situ-
ated in a significantly different geomorphological context
than the open-air sites described above. The site was found in
a deep karst sinkhole that acted as a sedimentary basin in
which colluvial deposition was intermittent with in situ
human activities (Zaidner et al. 2016). Several lines of evi-
dence point to the in situ human activities in this sinkhole:
micromorphological study of the sediments; presence of in
situ combustion features; excellent preservation of lithic arti-
facts and animal bones (often preserving anatomic articula-
tion); and distinct concentrations (heaps) of bones, lithics,
and manuports (Friesem et al. 2014; Tsatskin and Zaidner
2014; Weissbrod and Zaidner 2014; Zaidner et al. 2014). The
excellent state of preservation of these finds is likely to be a
consequence of the unique context of the site which, like
caves, is closed and protected by surrounding walls, while at
the same time not being subjected to the strong diagenesis
characteristic of Levantine caves (e.g., Karkanas et al. 2000).
Another probable reason for the excellent state of preserva-
tion of the site was the rapid burial of its archaeological
remains (Friesem et al. 2014; Zaidner et al. 2016). The
archaeological sequence of Nesher Ramla was dated by opti-
cally stimulated luminescence method (OSL) to 170+12-
78+6 ka BP, placing the Mousterian hominin occupation at
Nesher Ramla to the MIS 6 and 5 (Zaidner et al. 2014).

A history of tens thousands of years of human occupation
demonstrates that Nesher Ramla was an important location
within the mobility system of nomadic groups that chose to
return to this place time after time. Clear diachronic fluctua-
tions in the material density, lithic and faunal characteristics,
the use of fire and manuports’ transport, suggest that the
mode of occupation changed over time (Zaidner et al. 2014).
Nesher Ramla thus offers an opportunity to investigate
changes and variations in human lifestyles and the exploita-
tion of open landscapes over a long time span, including a
few tens thousands of years (ca 160—120 ka) during which
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evidence for human presence in the Levant is meager. In the
current paper, we will present the site, its formation pro-
cesses, and discuss some of the unique features of the Nesher
Ramla lithic assemblage.

2.2 The Nesher Ramla Site

2.2.1 General Description

The open-air Middle Paleolithic site of Nesher Ramla lies on
the western slopes of the Judean hills bordering the
Mediterranean coastal plain of Israel (Fig. 2.1). The site is
located in a limestone and chalk quarry and was discovered
by the Israel Antiquities Authority (IAA) in the course of
preparation of the area for quarrying. During the cleaning of
the chalk bedrock from the surface soils and clays, a deep
depression within the chalk surface was discovered. After
removal of 12 m of the clays (from ~ 120-108 masl) with
heavy machinery, lithic artifacts and animal bones were
discovered.

The Nesher Ramla depression has a funnel-like shape and
is 34 m deep (120-86 masl) and 40-50 m wide at its top. In
the upper part of the depression the slopes are relatively
moderate (35-55°), but they become significantly steeper
(70-90°) between 102 and 86 masl. The diameter of the
depression at the level where the archaeological remains
were discovered is approximately 20 m (Fig. 2.1). Nesher
Ramla is one of several depressions recently discovered in
the area (Fig. 2.2). These depressions have been interpreted
as karst sinkholes formed by gravitational subsidence of the
bedrock into underground voids (see below; Frumkin et al.
2015). Some sinkholes are relatively shallow and large in
diameter (up to 200 m), while others are small (20-50 m in
the diameter), with more vertical shear walls. These sink-
holes are entirely filled with sediments, and were only ini-
tially revealed during preparation of the area for quarrying.

The site was excavated during 12 months of intensive sal-
vage excavation in 2010 and 2011. In total, more than 450 m?
of the sediments were excavated, representing the entire vol-
ume of the archaeological deposits at the site. The hominin
occupation layers were found at an elevation of 107.5-99.5
masl, with sterile infill extending both above and below these
deposits. The archaeological finds were concentrated in the
center, while near the walls artifacts and bones were excep-
tionally rare or entirely absent.

2.2.2 Sediments and Stratigraphy
The eight-meter-hick archaeological sequence is composed

of homogeneous brown, gravel-rich clay and can be roughly
divided into Upper and Lower Sequences. The upper 5.5 m

of the deposits (the Upper Sequence) lacks clear macro- and
micro-stratigraphy (Fig. 2.3). The gravels that are composed
of Nari, a calcrete crust developed on chalk bedrock in the
site area, comprise 30—40% of the sediment volume. The
fine-grained material is apparently derived from erosion of
surrounding soils and formation of pedosediments, i.e.,
transported soil materials (Tsatskin and Zaidner 2014). On
the basis of subtle differences in the field and laboratory
measurements, especially the degree of pedogenic reworking
(Tsatskin and Zaidner 2014; Zaidner et al. 2014), the Upper
Sequence was divided into Unit I and Unit II (Fig. 2.1). In
addition, a sharp increase in the density of bones and lithics
and repeated occurrences of manuports (limestone and chert
pebbles and boulders) at around 104.5 masl, allowing us to
subdivide Unit II into Unit ITa (105.5-104.5 masl) and Unit
IIb (104.5-102.7 masl).

The lower 3 m of the deposits (the Lower Sequence) con-
sist of similar, brown-gravelly clay; however, they are well-
bedded and include two dense layers rich in artifacts, bones,
manuports, and burnt materials (Units III and V; Fig. 2.1),
separated by low-density bed I'V. The lowermost unit VI, is
another layer with low densities of artifacts and bones.

2.2.3 Main Archaeological Characteristics

Units IIb—V of the site are characterized by the presence of
concentrations (“heaps”) composed of animal bones, lime-
stone boulders (anvils, hammerstones, manuports) and lith-
ics. About 60 such “heaps” were identified in Units IIb, III,
and V. The heaps vary in shape, size, thickness, composition,
and density, but clearly differ from the surrounding sedi-
ments in the density of finds (Fig. 2.4). The majority of the
heaps are 0.5—-1 m long, but there are some larger concentra-
tions reaching lengths of 2—3 m. Manuports consist of peb-
bles, boulders and stone blocks of hard limestone and chert,
which are absent in the vicinity of the site. More than 200 kg
of stones had been transported to Unit V alone, including
boulders weighing up to 16 kg.

The site shows clear diachronic changes, with pulses of
intensive occupation manifested by increases in artifact den-
sity and an increase in the number of lithic-bone-limestone
‘heaps’. The lower part of the sequence includes the two
most prominent phases of occupation (Units IIT and V). Both
of these units are thin anthropogenic layers (ca 20-30 cm
thick in the center of the depression) extending over an area
of 50-60 m? with large numbers of lithic-bone-limestone
concentrations, as well as combustion features. Two types of
combustion features have been identified so far, one repre-
senting in situ hearths, the other ash pile/midden formed fol-
lowing hearth rake-out activities (Friesem et al. 2014).

Unit IIb exhibits a different intensity and organization of
occupation and is characterized by the presence of small,
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Fig. 2.2 Different types of surface depressions found in the site area

spatially unconnected “heaps” rather than the continuous
surfaces seen in Unit III and V. The densities of the lithics
suggest several occupation peaks interspersed with phases of
lower occupation intensity (Zaidner et al. 2014). Units Ila
and I are characterized by low densities of animal bones and
lithics. No remains of combustion features or charcoal were
found in Units I and Ila, although the relatively high fre-
quency of burnt flints suggests that fire had been used.

2.3  TheFormation and Sedimentary
Development of the Nesher Ramla

Sinkhole

The history of the formation and sedimentary development
of the sinkhole is presented in Fig. 2.5. The sinkholes are
located within Late Cretaceous carbonate rocks. The sur-
rounding bedrock is ca 40 m thick Senonian Age chalk of the
‘En Zetim Formation that is underlain by ca 100 m thick
Turonian Age limestone of the B’ina Formation. The study
area is located in the western basin of the Mountain Aquifer,

known as the Yarkon-Tanninim Aquifer (Frumkin and
Gvirtzman 2006). The groundwater level in the aquifer fluc-
tuated between 10 and 20 masl in course of the twentieth
century. The aquifer in the study area is associated with hun-
dreds of karstic caves extending from the low B’ina Formation
to ca 60 masl in the mid-B’ina Formation (Fig. 2.5b). The
morphological features of the caves are associated with dis-
solution under water-filled conditions by slow-moving rising
hydrothermal water typical of artesian karstic system. The
voids have no natural entrances and no genetic relationships
to the land surface (Frumkin and Gvirtzman 2006). The sink-
holes were formed due to the gravitational deformation, sub-
sidence and collapse of the bedrock into these karstic caves
(Fig. 2.5¢c; Frumkin et al. 2015).

The minimum age of two sinkholes was determinate by
OSL dating of the sediments, placing them to the late Middle
Pleistocene and Upper Pleistocene (Frumkin et al. 2015;
Zaidner et al. 2014). Yet a catastrophic collapse event
recorded in 1979 in the nearby village of Azarya formed a
deep surface depression, indicating that similar processes
still occur today (Frumkin and Gvirtzman 2006).
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Fig. 2.4 A surface excavated
in Unit III with a number of
isolated features (‘heaps’ of
manuports, bones and lithics)

The sinkholes are closed basins that, during and after their
formation, act as depositional basins, trapping sediments
from the surrounding slopes (Fig. 2.5d). The initial stages of
sediment accumulation in the Nesher Ramla depression
could be coeval with the bedrock subsidence. The sedimen-
tation was probably unstable and involved frequent slope
failures and catastrophic collapses. In the lower part of the
infill from 85 to 99.50 masl, the sediments contain numerous
large blocks of chalk and Nari (up to 100 cm in size). At the

eastern wall some large blocks of Nari are found as far up as
103 masl. However, these massive slope failures are evident
only in the lower part of the infill, prior to the hominin occu-
pation of the site, while the archaeological sediments lack
evidence for such catastrophic events. The lower strati-
graphic units, IT1I-V, are well-bedded and appear as continu-
ous lens-like horizons without evidence of faults or
disconformities (Fig. 2.1), suggesting that the central part of
the site was not disturbed by postdepositional deformation,
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tional basin. The site formation represented a continuous cycle of soil
erosion, waterlogging, in situ pedogenesis and human occupation
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and that the major features of karst sinkhole were shaped
prior to human occupation. Nevertheless, it is likely that dur-
ing deposition, soft chalky bedrock was eroded from the
edges of the sinkhole, thereby widening its upper part.

Site formation during the accumulation of the archaeo-
logical deposits was a system composed of four major pro-
cesses: deposition, waterlogging, pedogenesis and human
occupation (Fig. 2.5d). The depression was filled with sur-
rounding soils eroded from hill slopes along with chalk and
Nari. The pedosediments indicate that soil cover was basi-
cally similar to that of the present day, including brown
Rendzina and vertisols (Tsatskin and Zaidner 2014).

The in situ pedogenic processes were identified through-
out the Upper Sequence (Units I-II). In the Lower Sequence
(Units III-VI) traces of in situ pedogenesis were not found.
Pedogenic processes were apparently short-lived and did not
developed soil profiles with A, B, C horizonation. The lack
of microstratigraphy in the upper 5.5 m of sequence should
probably be attributed to the eradication of bedded features
by post-depositional pedogenesis.

In units I and II, waterlogging is indicated by abundant
tiny opaque Fe/Mn punctuations and shrink-swell processes
(Tsatskin and Zaidner 2014). In particular, Unit I and Unit
IIa clearly show conspicuous vertic and hydromorphic char-
acteristics, suggesting higher seasonal waterlogging.

The evidence from the Upper Sequence indicates that
accumulation of the pedosediments and Nari ceased and was
followed by relatively stable episodes of low sedimentary
input. This is indicated by evidence for incipient in situ
pedogenisis, fluctuations in stoniness, skeletal fraction, mag-
netic susceptibility, and soil microfabric. Such indicators are
expected only if the deposition and site formation were not
uniform, but rather were characterized by episodes of higher
and lower sediments input (Tsatskin and Zaidner 2014). This
system of deposition and site formation at Nesher Ramla was
consistent throughout the accumulation of the Upper
Sequence, while lack of evidence for pedogenesis in the
Lower Sequence may indicate some change at the boundary
between Units III-1I that is not yet fully comprehended.

24 Lithic Assemblages

The lithic industry of Nesher Ramla exhibits noticeable varia-
tions in the quantity of artifacts and in the presence of different
technological and typological groups throughout the stratigra-
phy of the site (Fig. 2.6; Table 2.1). In general, the number of
artifacts clearly increases with depth, from 10 to 20 artifacts
per 0.1 m® in Unit I to 200-250 per 0.1 m? in Unit III (the lithic
assemblages from units IV-VI are still under study). The den-
sity curve in Fig. 2.6 indicates that the increase in the quantity
of artifacts is characterized by several peaks followed by drops
in artifact densities. Some of these density peaks correlate

Total stoniness Lithics density
% N/0,2m’

30 45 0 150 300

masl

107

106 1

105 1

104 1

103 -

102

Fig. 2.6 Total stoniness and lithic density curves. Density of artifacts
shows inverse correlation with frequency of gravel. When frequency of
gravel drops, density of the artifacts increases indicating changes in the
rate and intensity of deposition

with reduced stoniness of the sediments. For example, between
the depths of 106-105 masl in Unit Ila, gravel constitutes
about 40% of the total volume of sediments, but at a depth of
104.8 masl it drops to less than 30%. The amount of Mousterian
artifacts nearly doubles at this depth (Fig. 2.6). A similar
inverse correlation was also recorded at depths of 103.60-
80 masl and ca 102.50 masl. The decreased amount of gravel
washed into the sinkhole may indicate changes in the deposi-
tional regime towards lower energy erosion and slower sedi-
ment accumulation, thereby providing better conditions for
use of the sinkhole by hominins.

Hierarchical core reduction strategies in which a surface,
rather than a volume of the core was exploited, dominate the
lithic assemblages of Nesher Ramla. These include classical
Levallois methods, a specific method for production of
naturally-backed knives and methods of core-on-flake reduc-
tion, which are quite reminiscent to the Levallois reduction
strategy. The industry lacks true laminar and elongated
Levallois components and is dominated by short and broad
Levallois flakes. The assemblages studied for this publica-
tion (27,185 artifacts representing six assemblages from
stratigraphic Units III, IIb, ITa and I) show that the frequen-
cies of Levallois products are generally low, fluctuating
between 8.8 and 18% (Table 2.1). In contrast, Levallois cores
dominate all the studied assemblages except that of Unit III
(Fig. 2.7). Levallois cores were knapped using both recurrent
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Table 2.1 General breakdown of the studied assemblages

IIB IIB/ITA I
Blanks 1 II B 102.5-103 | 103.4-103.9 104.3-104.6 II A Rino layer |105.8-105.95 |I Vertebra layer
n % n % n % n % n % n % n %

Débitage
Levallois products 641 8% 509 12% | 774 12% | 348 16% 185 11% 48 18% 55 9%
Levallois points 73 1% 12 0% 49 1% 22 1% 23 1% 8 3% 4 1%
Flakes 2900 34% 1058 |26% |1818 |29% 628 |29% 590 36% 70 |27% 240 |37%
Blades 160 2% 61 1% 89 1% 31 1% 23 1% 1 0% 26 4%
Naturally backed 720 8% 272 7% 396 6% 126 | 6% 171 10% 24 |19% 53 8%
knives
CTE 687 8% 345 8% 677 11% 149 | 7% 45 3% 19 |7% 21 3%
Kombewa flakes 124 1% 90 2% 141 2% 60 3% 21 1% 2 1% 11 2%
Pseudo-Levallois 12 0% 13 0% 30 0% 1 0% 1 0% 0 0% 0 0%
points
Primary elements 1300 | 15% | 833 20% | 1307 |21% 462 22% 316 19% 41 16% 104 | 16%
Lateral spalls 237 3% 85 2% 67 1% 1 0% 3 0%
Cores
Levallois cores 146 2% 85 2% 62 1% 31 1% 22 1% 2 1% 7 1%
Cores 139 2% 35 1% 50 1% 12 1% 12 1% 0 0% 6 1%
Preferential surface 42 0% 16 0% 13 0% 8 0% 4 0% 1 0% 4 1%
cores
Cores on flakes 87 1% 27 1% 45 1% 18 1% 16 1% 1 0% 4 1%
Nahr Ibrahim 77 1% 20 0% 13 0% 2 0% 1 0% 0 0% 0 0%

0% 0% 0% 0% 0%
Retouched pieces 815 10% | 549 13% | 632 10% |212 | 10% 120 7% 35 13% 47 7%
Chunk 314 4% 112 3% 167 3% 26 1% 87 5% 12 |5% 60 9%
Total studied sample | 8474 | 100% 4122 |100% 6330 |100% |2137 |100% |1640 | 100% 264 |100% |642 | 100%

and preferential methods. The cores are small and exhibit a
low degree of standardization and poor preparation (Figs. 2.8:
2;2.9: 2; 2.11:1, 4). The tools were made using the largest
and most regular Levallois blanks (Figs. 2.9: 4, 5; 2.10: 4, 5;
2.12: 3,5-7,9; 2.13: 6, 7). Scar patterns on the dorsal faces
of Levallois flakes and points indicate that both unipolar con-
vergent and centripetal methods were used (Figs. 2.9: 8, 9;
2.10: 2,3, 6;2.12: 1, 2, 8; 2.13: 2, 5). The majority of core
trimming elements (CTEs) fall into a category of Levallois
preparation flakes, including débordant flakes and some plat-
form and debitage surface rejuvenation flakes.

Hierarchical core reduction strategy was also employed
for production of naturally-backed knives (NBK). NBKs
make up between 6 and 12% of the lithic assemblages
(Table 2.1; Fig. 2.14; Fig. 2.9: 3; 2.10: 1; 2.13: 1). At Nesher
Ramla, NBK’s occur throughout the archaeological
sequence, always in substantial numbers regardless the size
of the assemblage. NBK’s often exhibit signs of edge dam-
age that could be a result of use. In addition, use of NBK’s as
blanks for production of side-scrapers is also quite common.
The NBK’s were struck from specific type of cores (hence-

forth preferential-surface cores; Figs. 2.8: 1, 3, 4; 2.11: 2).
Preferential-surface cores were identified in all studied
assemblages (Fig. 2.7).

The preferential-surface cores exhibit Levallois-like vol-
umetric conception with two hierarchical surfaces, one used
for flaking and other as a striking platform. The fracture
plane of the flakes detached from the debitage surface is par-
allel to the plane of intersection between debitage and strik-
ing surfaces. However, the evidence for predetermination
and preparation of the debitage surface is dubious, and this
seems to be the major deviation of the preferential-surface
cores from the Levallois concept. The detached flakes usu-
ally removed the lateral, cortical edges of the core. Only
rarely were flakes removed from the center of the debitage
surface. The cores do not exhibit signs of the preparation of
convexities. The striking surface exhibits only minimal and
discontinuous preparation on the limited area from which the
flakes were removed.

No other organized reduction methods were systemati-
cally used at Nesher Ramla. The category of cores
(Table 2.1; Fig. 2.7) is composed of indeterminate core
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Fig. 2.7 Frequencies of the core types in studied assemblages

fragments, single platform cores, globular cores, cores
with a few removals, and a very few discoidal cores. Cores-
on-flake are the second largest group within the core
assemblages, except for Unit III where they are the domi-
nant category (Table 2.1; Fig. 2.7). Cores-on-flake exhibit
Levallois-like hierarchical surfaces morphology, with con-
vex ventral faces of the flakes used as debitage surfaces
and striking platforms shaped on the dorsal faces (Fig. 2.9:
1;2.11: 3).

Apart from NBKs production, the other distinctive fea-
ture of the Nesher Ramla lithic industry is highly special-
ized toolkit dominated by carefully and intensively
retouched side-scrapers and side-scrapers shaped by
removal of lateral longitudinal spall from retouched edge
(long sharpening flakes, or “coup de tranchet lateral”,;
Zaidner et al. 2014; Zaidner and Grosman 2015). The
side-scrapers were made on the largest, most regular and
carefully prepared blanks, and were retouched by an
intensive, regular and invasive retouch, mostly along the
entire length of the edge (Figs. 2.9: 6, 7; 2.10: 4, 5, 7;
2.12:3,4,7,9;2.13: 3,4, 6). There seems to be a chrono-
logical trend in the proportion of side-scrapers among the
artifacts, from almost 80% in Unit III to 30-50% in the

60% 70% 80% 90% 100%

upper assemblages (Fig. 2.15). In the upper units, the
importance of the expediently retouched flakes and types
42-46 of Bordes’ typology rises considerably. Among
other tool types, the most interesting category is that of
the retouched points which are almost entirely absent
from Unit III, but are relatively abundant in other
assemblages.

The removal of a lateral longitudinal spall from the
retouched edge of the scraper at Nesher Ramla (Fig. 2.13:
8, 9) is technically similar to “long sharpening flakes
removal” (LSF; Cornford 1986), “coup de tranchet lateral”
(Bourguignon 1992), or Pradnick technique common in
Keilmesser group of the central Europe (Joris 2006). The
process started with the preparation of a small truncation
on the ventral surface. The truncation served as striking
platform for the spall removal. An initial analysis of the
spalls and parent scrapers demonstrates that the angle of
the edge formed by spall removal is significantly sharper
than that of the original (Zaidner and Grosman 2015). This
was achieved by directing and angling the blow so that it
removed a higher volume of material from the dorsal sur-
face compared to that removed from the ventral surface of
the parent tool.
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Fig.2.8 ‘Preferential-surface cores’ — 1, 3, 4; Levallois core — 2

Both tools with the scar of the spall removal and spalls
are abundant throughout the Nesher Ramla sequence, pro-
viding a rare opportunity to reconstruct the life history of
these specific tools. The spalls often removed relatively
sharp, regular and lightly retouched edges. The scar of the
spall removal usually extends over a part of the retouched
edge, forming an edge that is partially retouched and par-

tially not. A majority of the parent tools (73%; Zaidner and
Grosman 2015) were not retouched after a spall was
removed. Therefore, it is likely that the main goal in remov-
ing a spall was formation of an edge that is partially
retouched and partially raw. The spall removal, thus, was
probably employed as technique for the edge finishing and
manufacture of a specific tool-type.



22

Y. Zaidner et al.

Fig. 2.9 Core-on-flake — /; Levallois core — 2; Naturally backed knife — 3; Retouched points — 4, 5; Side-scrapers — 6, 7; Levallois flake — §;

Raclette — 9

2.5 Discussion

The 200,000 year-long sequence of the Levantine MP is gen-
erally characterized by the dominance of the Levallois tech-
nology, relatively frequent occurrences of core-on-flakes,
and a scarcity of heavily-retouched scrapers (Bar-Yosef
1998, 2000; Hovers 2009; Shea 2003). The presence of

Levallois products is often high in cave sites (20-60% of the
assemblage) but low in open-air sites (5-20%). The lithic
assemblages of open-air sites also notable for their high
typological diversity and more expedient tool production in
comparison to the caves (Gilead 1995; Gilead and Grigson
1984; Goren-Inbar 1990b; Hovers et al. 2008; Hovers 2009;
Munday 1977; Ronen 1974). It has been suggested that these
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Fig. 2.10 Naturally backed knife — 7; Raclette — 2, 3; Side-scrapers — 4, 5, 7; Levallois point — 6

differences are the result of specific site functions, more method for production of flakes, use of core-on-flakes and
intensive lithic reduction, and the higher expediency of the production of the Levallois points. However, it should be
lithic technology in open-air sites (Gilead 1995; Hover 1990, noted that these characteristics are universal and occur in
2009; Jelinek 1982; Meignen et al. 2006; Ronen 1974; many MSA and MP contexts throughout Africa, Europe and
Sharon et al. 2010). Asia (e.g. Douze and Delagnes 2016; Groucutt et al. 2015;

Nesher Ramla shares some general characteristics with  Moncel et al. 2009; Petraglia et al. 2010). Along with these
other Levantine sites, especially the use of the Levallois classic MP features, a number of distinctive traits were
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Fig.2.11 Levallois cores — I, 4; ‘Preferential-surface core’ — 2; Core-on-flake — 3

recorded. One of these is the specific reduction sequence for
NBKSs production. None of the Levantine sites yielded
NBKSs in high numbers like those at Nesher Ramla, and a
specific reduction sequence for NBK production has never
been identified. In general, NBK’s in the Levantine MP sites
rarely exceed 2-3% of the total assemblage (Table 2.2) and
they are usually interpreted as CTEs removed for shaping
the core and maintaining lateral (and sometimes distal) con-
vexities (Henry 2003; Hovers 2009; Meignen 1995; Pagli
2013). The only case in which NBKs are considered as end-

products is the site of Nahal Mahanayeem Outlet (Sharon
and Oron 2014).

The retouched toolkits of the Levantine MP are usually
quite heterogeneous and include a variety of tool types, with
side-scrapers often contributing a substantial portion, but
rarely exceeding 30-35% of the assemblage. The assem-
blages fromv the lower part of the stratigraphic sequence at
Nesher Ramla exhibit an unprecedented predominance of
side-scrapers and scrapers with lateral spall removal
(Fig. 2.15). Intensive and invasive retouch is also an uncom-
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Fig. 2.12 Levallois flakes — 1, 2; Side-scrapers — 3, 4, 7, 9; Retouched Levallois point — 5; Mousterian point — 6; Levallois point — 8§

mon feature at MP sites, as the majority of the Levantine
side-scrapers were only lightly retouched (Hovers 2009).
The upper assemblages of Nesher Ramla display slightly dif-
ferent picture, with lower occurrences of side-scrapers in
conjunction with the presence of lightly-retouched flakes,
notches, and denticulates, making them more similar to other
Levantine sites. The most interesting assemblage in the
Upper Sequence derives from Unit I (105.95-105.8 masl).
This is the only assemblage to have been studied thus far
which is dominated by retouched Levallois and Mousterian

points. The varying prevalence of different technological and
typological types identified along the Nesher Ramla stratig-
raphy probably indicates changes in the site’s mode of occu-
pation. This impression is reinforced by the varying
investment in the transport of large and heavy manuports,
and the varying densities and taphonomic characteristics of
faunal remains along the site’s stratigraphy (Friesem et al.
2014; Zaidner 2014; Zaidner et al. 2014).

The systematic lateral spall removal from scraper-like
retouched edges further distances Nesher Ramla assem-
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Fig. 2.13 Naturally backed knife — 7; Levallois flakes — 2, 5; Side scrapers - 3, 4, 6, 7; Long sharpening flakes — 8, 9

blages from the general technological trends in the Levant.
The removal of lateral spalls is a rare phenomenon, having
been reported from the late Lower and Middle Paleolithic in
Europe and from Middle Stone Age in Africa (e.g.
Bourguignon 1992; Cornford 1986; Douze 2014; Joris 2006;
Roebroeks et al. 1997), but not from Middle Paleolithic
assemblages in the Near East. Although sparsely interspersed
across broad chronological and geographical ranges, the lat-
eral spall removal technique represents a singular, well-
structured technical process. In Central and Eastern Europe,

this technical process became a cultural marker that defines
the Pradnick and the Keilmesser group of sites (Joris 2006).
The spalls were removed from the variety of retouched tools
including side-scrapers, points, bifacial tools and backed
knives. The aim of the removal ranges from primary finish-
ing and shaping of the edge to tool maintenance, re-
sharpening and recycling. The site of La Cotte de Saint
Brelade, British Isles, is one of the few localities in which
lateral spall removal was systematically employed. Cornford
(1986) has suggested that spalls were removed in order to
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NBK
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Fig.2.14 Frequencies of naturally backed knives (NBK) in the studied assemblages

produce raw sharp edges. Her view was based on the assump-
tions that butchering was one of the main activities at La
Cotte de Saint Brelade and that raw edges are most appropri-
ate for butchering and meat cutting. Cornford also suggested
that the increased occurrence of spalls in some layers of La
Cotte de Saint Brelade correlates with diminishing supply of
flint at the site. In other words, the growing shortage of fresh
blanks with suitably long edges resulted in the need to reuse
existing retouched tools for making these edges. This, how-
ever, is an unlikely explanation for Nesher Ramla, given that
sources of raw material were readily available in the close
vicinity of the site. Alternatively, the goal of the spall removal
in Nesher Ramla is more likely to be a manufacture of a spe-
cific tool type, making it more similar to the Central European
MP Keilmesser group, where the spall removal was embed-
ded within the original sequence of the tool manufacture and
aimed at finishing the working edge (Joris 2006).

A technique similar to that used at Nesher Ramla for the
lateral edge spall removal was occasionally employed in
other Middle Paleolithic sites for the preparation of truncated-
faceted pieces (Schroeder 1969, 2007; or Nahr Ibrahim tech-
nique, Solecki and Solecki 1970). In rare cases, the removal
of a lateral spall at Nesher Ramla is also associated with
additional ‘truncated-faceted’-like removals on the dorsal
surface (Prevost and Zaidner 2016). In case of Nesher Ramla
the ‘truncated-faceted’-like removals assisted in preparation
of the edge, either by serving as a “guide” for following

removal of the lateral spall, or by flattening the convex dorsal
surface and improving the edge angle after the spall removal.

Other artifact types shaped by a similar technique are
sinew frayers from Upper Paleolithic assemblages of
Gamble’s cave in Kenya (Leakey 1931), and European
Kostienki knives that occur in a number of Middle and Upper
Paleolithic European sites (e.g, Delagnes 1992; Efimienko
1958; Escutenaire 1997; Otte 1980; Turq and Marcillaud
1976). Along with dorsal scars similar to the Nahr Ibrahim
technique, Kosteinki knives sometimes exhibit the scar of a
lateral spall removal (coup de tranchet lateral; Bourguignon
1992). The most common interpretation for the dorsal remov-
als on Kostienki knives is thinning of the blank as part of the
tool preparation (Delagnes 1992; Turq and Marcillaud 1976).
At Nesher Ramla the phenomenon of lateral spall removal is
almost exclusively associated with removing the scraper-like
retouched edge, which is not the case for Kostienki knives or
truncated-faceted pieces.

2.6 Conclusions

The Nesher Ramla MP open-air site is located in a karst sink-
hole that was largely formed prior to its MP hominin occupa-
tion and acted as closed depositional basin. The site formation
during the accumulation of the archaeological deposits con-
sisted of four major processes: deposition of eroded soils,



28

Y. Zaidner et al.

Unit1106.3-106.6

Unit1105.8-105.95

Unit lIA 104.85-105.15

Unit 1B/IIA 104.3-104.6

UnitlIB 103.4-103.9

UnitlIB 102.5-103

Unit111102.15-102.45

o
S

10% 20% 30%

M Sidescrapers

40%

50% 60% 70% 80% 90% 1

g

B Expediently retouched and notched flakes

m Retouched Levallois points and Mousterian points

Fig.2.15 Frequencies of the main retouched tool categories in the studied assemblages

waterlogging, pedogenesis and human occupation. It is likely
that these processes often acted quasi-simultaneously, but the
evidence suggests that some of them were more dominant than
others during different stages of the site formation. The peri-
ods of intensive human use of the site were likely to be associ-
ated with stable episodes of low sedimentary input, which
provided better conditions for exploitation of the sinkhole by
hominins. The intensity and mode of the occupation fluctuated
throughout the use of the site as attested by sharp changes in
the densities of lithics, bones, anvils, hammerstones and
manuports; changes in composition of the lithic assemblages
and varying degree of fragmentation of the animal bones.

The lithic assemblage of Nesher Ramla is the largest and
best-preserved excavated so far in the Near East dating to the
latter half of MIS 6 (160—130 ka BP). The layers dated to MIS
6 contain evidence for intensive human use (combustion fea-
tures, large faunal and lithic assemblages, lithic-bone-limestone
concentrations, large occupation surfaces) comparable with
much later Middle Paleolithic cave sites (e.g., Kebara Cave,
Amud Cave, the upper levels of Qafzeh Cave), or with some
rare occurrences in the Early Middle Paleolithic (250-160 ka
BP; e.g., Misliya Cave; Weinstein-Evron and Zaidner 2017;
Zaidner and Weinstein-Evron 2014). Nesher Ramla, thus, fill-
ing the gap between Early Middle Paleolithic and later sites
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Table 2.2 NBK and side-scrapers in different MP sites in the Levant

Total NBK | Total retouched tools
Type of site Site Layer assemblage | % (restricted) Sidescrapers (%)| References
Nesher 1106.6-106.3 | 642 8 47 17
Ramla
1 264 9 35 20
105.95-105.8
Open-air - Ila 1640 10 120 31.7
105.15-104.85
Karst sinkhole IIb/a 2137 6 212 31.6
104.6-104.3
1Ib 6330 6 632 55.4
103.9-103.4
IIb 103-102.5 |4122 7 549 64.5
1 8474 8 618 68
102.45-102.15
Amud Cave |B2 1253 1.7 58 20.7 Akazawa and
Ohnuma (1998)
B4 418 1.9 11 0
Qafzeh Cave |III 198 6.6 8 25 Hovers (2009)
v 218 2.8 13 23
v 657 1.5 14 21.4
VI 433 1.6 30 433
vl 354 1.9 31 19.3
VIla 599 5 48 229
VIIb 313 1.9 35 114
VIII 101 1 11 27.3
X 1123 2.3 94 30.8
X 606 1.6 60 28.3
XI 846 3 77 37.7
XII 498 1.8 86 24.4
X1 2243 2.5 231 36.8
XV 495 1.4 84 3.6
Caves and XV 6109 3.7 342 13.1
rock-shelters Xva 1602 2.7 66 18.2
Mediterranean XVb 311 5.1 10 10
zone
XVf 1572 32 31 6.5
XVl 867 1.3 109 18.3
XIX 515 1 55 16.4
XXI 309 1.3 38 7.9
XXII 182 1.6 20 10
Emanuel 1I-vIl 503 0.6 20 40 Goder-Goldberger
cave etal. (2012)
VII-X 323 0.6 27 37
Yabrud I 6 632 7.4 159 Pagli (2013)
5 998 6.6 131
4 1102 7.7 295
3 692 9.7 137
2 547 118
Ksar’ Akil XXVII 605 8.8 70 Pagli (2013)
XXVIIIA 717 6.1 125
XXVIIB 785 5.2 165
XXVIIA 359 14 58

(continued)
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Table 2.2 (continued)

Total NBK | Total retouched tools
Type of site Site Layer assemblage | % (restricted) Sidescrapers (%)| References
XXVIB 439 4.6 88
XXVIA 275 1.8 120
Rock-shelter Ain Difla 1562 1.3 55 0 Lindly and Clark
(1987)
arid and Tor Faraj floor 1 1223 123 3.2 Henry (2003)
semi-arid
zone floor 2 1903 225 4
Quneitra AREA A 2330 0.2 964 23.4 Goren Inbar (1990b)
Open-air sites AREA B 5868 0.4 2269 32.1
Mediterranean NMO 694 4.7 172 9.3 Sharon and Oron
(2014)
zone EinQashish 2265 0.3 189 20.6 Malinsky-Buller
et al. (2014)
NahalAgev 1 840 2.1 34 20.6 Munday (1977)
2 448 1.6 15 133
3a 1107 0.2 43 11.6
3b 913 1.2 28 17.9
3¢ 946 0.5 33 15.1
Open-air sites 3d 1286 0.5 64 9.4
arid and 3e 1510 1 96 21.8
semi-arid
zone 3f 742 0.5 37 8.1
3g 875 1.2 41 2.4
Rosh 44,460 0.7 2667 8.2 Crew (1976)
EinMor
Hummal SAII 138 2.9 13 30.8 Hauck (2010)
SAIV 384 2 19 36.8
Sal 684 0.1 9 333
S5a2 584 0.3 27 48.1
5a3 518 1 27 37
Sa4 269 1.1 14 50
5bl 107 0 10 60
5b2 149 0.7 10 30
5b3 679 0.6 43 18.6
5b5 345 0.6 7 14.3
5b7 107 0 4 25
SE 211 0.5 14 429
) Umm ElTlel | V2xb 1348 6.5 117 Pagli (2013)
V2ma 175 13.7 |10
V2Aa 746 3.6 37
patinated
V2 A anon 361 33 40
patinated

Only assemblages with more than 100 artifacts are included in the list

dated to late MIS 5 and 4. This is important for understanding
cultural and technological development during the Middle
Paleolithic, especially in light of the disappearance of Early
Middle Paleolithic laminar technologies during MIS 6.

The systematic production of NBKs, a specialized tool-
kit dominated by invasively and carefully retouched side-

scrapers and modification of scraper-like edge by lateral
spall removal are unique characteristics of the Nesher Ramla
industry, setting it apart from other Middle Paleolithic indus-
tries in the Near East. On the background of constant changes
in the intensity and modes of occupation, the recurrent and
systematic occurrence of distinctive technological and typo-
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logical features throughout the site’s stratigraphy is striking.
We hypothesize that rather than a reflection of the function of
the site in the land-use and mobility patterns, these features
have a cultural origin and may indicate that Nesher Ramla
hominins possessed discrete technological tradition that
emerged in the region during late MIS 6 — early MIS 5.
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