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RESUMEN: La cronologfa del Paleolitico Medio levantino estd basada en conjuntos musterienses estrati-

ficados de diversas cuevas, asi como en biozonas que vienen dadas por asociaciones de microfauna, y en
una serie de dataciones por Termoluminescencia (TL) y Electron Spin Resonance (ESR). Segun las dltimas
revisiones, los tipos bdsicos de los conjuntos liticos procedentes de los niveles més significativos de la Cueva
de Tabun, Tabun B, C y D, pertenecen a una nica secuencia cultural regional. La fase inicial, también
conocida como Abu-Sifiense (al sur) y Hummaliense (al norte), refleja variabilidad intrarregional. Las dos
fases siguientes también se ven caracterizadas por fenémenos similares. Hay pocos restos humanos en la
fase inicial, mientras que €l conjunto de restos de Homo sapiens arcaicos pertenecientes al grupo de Skhul-
Qafzeh corresponden a la segunda fase. Los restos humanos del oeste asidtico que han sido reconocidos
morfolégicamente como neandertales por la mayoria de los investigadores fueron descubiertos en depdsitos
de la fase mds tardfa (Tabun B).
Palabras clave: Levante, Paleolitico Medio, Musteriense, TL, ESR.

ABSTRACT: The chronology of the Levantine Middle Paleolithic is based on stratified Mousterian
assemblages in several cave sites, bio-zones of microfaunal associations, and series of Thermoluminesence
(TL) and Electron Spin Resonance (ESR) dates. Current revisions indicate that the basic assemblage types,
named after the main layers of Tabun cave, as Tabun B, C, and D-type form a common regional cultural
sequence. The early phase, also known as Abu-Sifian (in the south) and Hummalian (in the north), reflects
the intra-rgional lithic variability. Similar phenomena characterize the later two phases. Human remains
are rare in the early phase, while the suite of skeletal remains of archaic modern humans, known as the
Skhul-Qafzeh group are dated to the middle phase. The western Asian Neandertals as morphologically
defined by most scholars were uncovered in the deposits the later phase (“Tabun B-type”).

Key words: Levant, Middle Paleolithic, Mousterian, TL, ESR.

1. Introduction

The eastern Mediterranean Levant is the
region that lies from the Taurus-Zagros arc south-
ward all the way to the tip of the Sinai Peninsu-
la. It has wet winters and dry summers, and this
climatic pattern was essentially the same during
the Middle and Upper Pleistocene. Pluvial
periods enjoyed higher precipitation than today
while drier periods were more desertic in nature

(Horowitz, 1979; Bar-Mathews ez 4l., 1997). The
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coastal mountain and hilly ranges are comprised
of limestone rocks (mainly of Triassic through
Upper Cretaceous ages) and it is there that
numerous karstic caves were inhabited during
prehistoric times. Given the generally favorable
climatic conditions, Levantine caves were occu-
pied for long periods, and therefore became tar-
gets for systematic excavations. In several cave
sites, a series of repeated field operations were
conducted by more than one generation of
archacologists.
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FIG. 1. A map of the Levant showing the location of Middle Palaeolithic sites mentioned in the text.

The Levantine human fossils have attracted
attention since E Turville-Petre first discovered a
fragmented skull in Zuttiyeh cave in Wadi Amud
in 1925. D. Garrod, T. McCown, R. Neuville
and M. Stekelis subsequently considerably incre-
ased the sample size while digging in Tabun,
Skhul and Qafzeh caves (Fig. 1). Since the 1960s

additional renewed excavations in Qafzeh and
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Kebara caves, as well as the new projects in
Amud and Dederiyeh caves, uncovered additio-
nal fossils. The debates concerning these human
relics were and are centered on the issue of whe-
ther they can be classified as members of one or
two different populations. Categorized as two
groups, several scholars consider the fossils to
represent a few local Neanderthals, while other
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fossils represent the descendents of Modern
humans who originated in Africa. Adherents to a
different interpretation prefer to view the entire
collection of fossils as one population that displays
wide range of morphological variability.

Finally, a specific aspect that is often argued
in the context of potential evolutionary scena-
rios, is the dates of the fossils, who while living
occupied a region at the African-Eurasian cross-
road. In addition, their relationship to the diffe-
rent Levantine Mousterian industries is cons-
tantly re-examined. Given the ambiguities as will
be described below, the palaco-demographic
interpretations are quite variable. Certain authors
would like to see a long co-existence between the
two populations in the order of 40-50.000 years.
Others see a double replacement. First Neander-
thals took over the Levant from some early
populations and later Cro-Magnons replaced the
local Neanderthals. Under every circumstance,
cultural continuity cannot be demonstrated as
will be shown below.

The current richness of molecular and nucle-
ar genetic evidence points to sub-Saharan Africa
as the origin of Modern humans. This popula-
tion, whether or not defined as Cro-Magnons,
dispersed at least in part through the Levant into
Eurasia. Whether the new migrants encountered
the Neanderthals already in the Near East (as
expected by the holders of the more common
morphological classification of the fossils) or only
later in Europe, is yet an unresolved question.
The current chronology, as presented below, if
accepted, will indicate that the Neanderthals were
latecomers into the Levant and probably the
Zagros mountains (where they were found in
Shanidar cave) and effectively, upon arrival, pus-
hed the archaic Modern humans back south.

In the following pages I explore the current
various proposals for dating the archacological
deposits in which the Levantine human fossils
were incorporated. Only lately has direct dating of
the fossils provided apparent dates although seve-
ral chronological ambiguities continue to linger.

Figure 2 summarizes the currently available
TL and ESR chronology (updated version from
Bar-Yosef 1998), while taking into account addi-
tional dates and potential errors as expressed
recently in several cautionary remarks (e.g.,
Schwarcz & Rink, 1998; Millard & Pike, 1999;
Griin & Stringer, 2000).
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It is important to remember that the relative
chronology of the Middle Palacolithic as defined
on the basis of the lithic industries endures
across the entire Levant. The Acheulo-Yabrudian
entity, once considered an integral part of the
Middle Palaeolithic (Jelinek, 1982a, b; Copeland &
Hours, 1983), is seen today as the latest within
the Lower Palaeolithic. The term Middle Palaco-
lithic in the Levant is therefore employed inter-
changeably with the term Mousterian.

2. The Mousterian Industries

Currently, the common terminology emplo-
yed for subdividing the Levantine Mousterian is
in direct reference to the stratigraphy of Tabun
cave. This is not to say that all the phases and
variants known today are present in this site.
With every additional excavated and published
site, the picture becomes richer in terms of tech-
nological and typological variability. However, in
the absence of commonly accepted terms for
prehistoric entities, the term “Tabun D-type”,
“Tabun C-type”, and “Tabun B-type” are tem-
porarily used in the literature. It was observed
that the differences between these entities are
expressed in the use of different chaine opéraroi-
re, either one or a maximum of two.

The analysis of chaine opératoire was adopted
from the anthropology of technology (Lemon-
nier 1992; Pfaffenberger 1992) as archacologists
are interested in the ways in which a given tech-
nology was a social production or represented a
human agent. Such an endeavor is difficult
because we cannot observe the knappers while
they work. We also wish to know the reasons for
adopting one manufacturing technique of stone
artifacts rather than another. We wonder if it was
related to constraints imposed by the available
raw material, its mechanical and physical proper-
ties as well as procurement energy expenditures.
In addition, we need to realize that the artisan
was limited by the knowledge (savoir faire) of
knapping methods. Such variable constraints
emerged not only from the nature of the given
environment, the functional needs, and the kno-
wledge of the producer, but also from the social
system within which a particular chaine opératoi-
re was practiced. The latter issues, are rarely given
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FIG. 2. The chronological chart of the late Lower Palaeolithic and the Middle Palaeolithic of the Levant. Modified after

Bar-Yosef, 1998.

a second thought (but see Goren-Inbar & Belfer
Cohen, 1998; Hovers, 1998).

The basic definition and the descriptive lan-
guage for the study of chaine opératoire, aiming
to adequately describe the phases in the opera-
tional sequence, was developed in recent years
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(e.g., Boéda et al., 1990; Geneste, 1990; Perles,
1992; Pigeot, 1991; Meignen, 1995; Schlanger,
1996; Kerry & Henry, 2000). It encompasses a
detailed description of the various stages of tool
production and use: from the gathering of raw
material nodules and testing them, to the shaping
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of the core and systematic production of blanks,
and finally to secondary modification of selec-
ted blanks, their use, and discard. The descripti-
ve terminology is generally detailed for each of
the main core reduction steps with additional
terns that define the various methods. Through
the use of this knowledge, the recently excavated
assemblages were described, and the overall pic-
ture obtained for the Levantine Mousterian
industries is given here:

1. “Tabun D type” is the earliest Middle
Palaeolithic complex characterized by the
production of elongated blanks, and
short Levallois blanks, often of triangu-
lar shape. The lithic products demons-
trate a strategy of blade production
aimed at producing eclongated, narrow
and thick blades, with triangular or tra-
pezoidal cross-sections. The elongated
blanks are frequently retouched into
points known as Abu-Sif points (Meig-
nen, 1998a, b, 2000; Marks & Monigal,
1995). The cores are either uni- or bi-
directional. The assemblages included in
this category were recorded in Tabun D
(or unit IX of Jelinek), Yabrud I, Hayo-
nim lower E and E Douara IV, and Abu-
Sif. As fig. 2 shows this entity is dated
by TL to ca. 260,000-180,000 (Mercier
et al., 1995a, b; Valladas ez 2/, 1998).
Rosh Ein Mor, an open air site in the
Negev with the same industry, was
recently dated by U-series on ostrich
eggshell to ca. 210,000 (Marks &
Schwarcz, 1999: 189). The date of Nahal
Aqev, a locality in the same area, from
where a somewhat similar industry was
reported, is yet unknown.

In the northern Levant the Hummalian in-
dustry seems to have been contemporary with the
“Tabun D-type” industry”. The difference betwe-
en the two in the lithic production, is that the
Hummalian was manufactured by only the lami-
nar method as shown in Hummal Ia (Boéda 1995).

2. “Tabun C-type” assemblages are characte-
rized by the dominance of oval-rectangu-
lar short blanks. The common production
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of sub-oval and sub-quadrangular flakes,
infrequently of large dimensions, was
removed from Levallois cores through
centripetal and/or bi-directional chaine
opéraroire. Triangular points appear in
small numbers and in definite horizons,
such as in layer XV in Qafzeh (Meignen,
1995; Boutié, 1989; Hovers, 1997; Hovers
& Raveh, 2000).

This type of industry was recorded in Qaf-
zeh, Skhul, Naamé, Hayonim upper E, Tabun I
18-26 (layer C in Garrod’s excavations), Skhul
layer B, Ras el Kelb, as well as Ksar ‘Akil XXVI
(Marks & Volkman, 1986).

The currently available dates range from
92,000 through 170,000 with a majority indica-
ting the time of OIS 5. The main exception is
the open-air site of Quneitra where the lithic
assemblage demonstrates particular traits (Goren-
Inbar, 1990), and dated to 53,900 = 5,900 by
ESR (Ziaei et al., 1990).

3. “Tabun B-type” is known from Kebara,
Amud, Tor Faraj, and Tor Sabiha in sou-
thern Jordan. These assemblages are do-
minated by the production of sub-trian-
gular short blanks, mainly flakes and
points, generally detached from unidirec-
tional convergent Levallois cores. There is
a large range of variability within the
morphologies of the sub-triangular pro-
ducts. In Kebara cave (units IX-X), Tor
Faraj, and in Tabun I 1-17 (layer B in
Garrod’s excavations), the typical broad-
based Levallois points with the classical
chapeau de gendarme-striking platform are
found. In the Kebara assemblages, these
points often display the special ‘Concorde’
tilted profile when viewed from the side
(Meignen, 1991, 1995). In Amud and
Tor Sabiha, a somewhat different way of
reducing the unidirectional convergent
strategy resulted in narrower and more
elongated triangular flakes called ‘leaf sha-
ped flakes’ (Watanabe, 1968; Meignen,
1995, 1998a; Hovers, 1998; Henry, 1995).

Low frequencies of blades occur in the
assemblages of “Tabun B-type”, rarely reaching
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up to 25% of the blanks (Kebara unit XII; Amud
B1). Similar assemblages were uncovered in Bezez
B (Meignen & Bar-Yosef, 1992a, b: 142-43 —con-
tra Copeland, 1983, 1975), Sefunim (Ronen,
1984), layer H at Erq el Ahmar, possibly in Dede-
riyeh, and Ksar ‘Akil XXVIII (Meignen, 1992
—contra Marks & Volkman, 1986).

In addition to the dominant unidirectional
convergent core reduction, one finds the centri-
petal exploitation strategy, which increases in the
upper Mousterian units (VII-VIII) of the Keba-
ra sequence (Meignen & Bar-Yosef, 1991; Meig-
nen, 1995). This tendency is clearer in Ksar ‘Akil
XXVII. However, the dominant trait of this late
Mousterian industry is the manufacturing of
narrow flakes by unidirectional convergent
mode. Copeland (1975) and recently Meignen
(personal communication) suggested that this
industry could have been the technological fore-
runner of the bladey Initial Upper Palaeolithic
assemblages at Ksar ‘Akil, and possibly in other
sites in the Levant. If supported by further evi-
dence, this proposal would mean that the shift
in knapping techniques toward the Upper
Palaeolithic was first expressed in the Levang, in
spite of the proposed alternative geographical
core area (Bar-Yosef, 2000).

3. The Mousterian Chronology

The first chronologies for the Middle Palaco-
lithic were formulated on the basis of Quaternary
palacoclimatic research. From coastal and cave
sediments, fluvial terraces and faunal assemblages
various chrono-charts were constructed in the
past (e.g., Farrand, 1979; Tchernov, 1981, 1994;
Bar-Yosef & Vandermeersch, 1981), but it was
only with the introduction of the radiometric
techniques that we witnessed a breakthrough.

The excavations in Kebara cave (Bar-Yosef et
al., 1992) were the first to provide a series of TL
dates. The Mousterian sequence of about 4.5 m
thick suggested a range from 60 + 3 Ka. in Unit
XII to 48.3 = 3.5 Ka. in Unit VI. This latter
unit is overlain by another Mousterian unit (V)
and covered by Upper Palaeolithic deposits (Bar-
Yosef et al., 1996). Most importantly the TL
dates placed the Neanderthal burial at around
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59.9 + 3.5 Ka. ESR readings (on gazelle teeth
from Unit X suggested Early Uptake (EU) date
of 60.0 + 6 Ka. and a Linear Uptake (LU) date of
64 + 4 Ka. Hence, both ESR and TL produced
similar results.

Of great interest were the human fossil bea-
ring layers at Qafzeh where the TL indicated an
average age of 92.0 + 5 ka (Valladas er al. 1988).
Similarly ESR readings (averaged as 96 + 13 Ka.
(EU) and 115 = 15 (LU). Uranium series on the
same samples simply affirmed the previous rea-
dings and suggested that ESR Early Uptake is
probably more accurate than Linear Uptake.

The TL date from Skhul (Mercier et 4l., 1993)
supported the attribution of the Qafzeh-Skhul
group of hominids to the Last Interglacial with an
average age of 119 + 18 Ka. The ESR dates ran-
ged from 65-102 Ka. (Mc Dermott ez al., 1993).

Needless to stress that given the importance
of the assemblages from Tabun cave, the dates
from this site were awaited by all parties concer-
ned. Unfortunately, as sometimes happens in
scientific investigations, there are certain discre-
pancies between the ESR and the TL dates.

Based on museum collections of teeth from
Garrod’s excavations ESR dates from Tabun cave
(Griin ez al., 1991; Griin & Stringer, 2000), ave-
raged as follows: in layer B the EU readings gave
86 + 11lwhile the LU 103 + 18 Ka,; layer C pro-
duced EU 102 + 17 and LU as 119 + 11 Ka,;
in layer D the EU was 122 £ 20 and the LU
gave 166 + 20 Ka. Not less important was the
date for the top Acheulo-Yabrudian layer (Ea)
which provided an EU date of 154 + 34 Ka. and
a LU date as 188 + 31 Ka. (see Fig. 2). Recently
published new calculations of ESR (Griin &
Stringer, 2000), place the same layer at 208 Ka.

A later study of the TL dates from the exca-
vations of Jelinek and thus without samples from
layer B suggested a much longer chronology.
Hence Tabun C (unit I) was dated to 171 = 17,
Units I[1I-V (C/D) to 212 + 22 and 244 + 28,
while layer D to 263 + 27ka.

It should be noted that the main difference
is in dating is the onset of the carliest Mouste-
rian (“Tabun D-type”). According to the ESR
readings indicated that the Mousterian began
around 200 Ka. while the TL dates suggest an
earlier age around 270/250 Ka. The latter is
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supported by the 230™/234U date of >220 Ka.
for the flowstone in Jamal cave (that lies a few
meters away from Tabun) which covers an Acheu-
lo-Yabrudian layer. The differences between the
two sets of dates could have resulted from the hig-
her concentration of uranium in the sediments
attached to the teeth taken from the museum
collections and underestimates of the amount of
humidity in the deposits (Meignen er al., 2000).
Worth mentioning is that the TL age for Tabun
D is now supported by TL dates from Hayonim
cave, as well as the ESR readings from this site
where a similar industry was reported (e.g., Valla-
das er al., 1998; Schwarcz & Rink, 1998; Meig-
nen, 1998a).

4. The Cultural Attribution

of the Human Fossils

As mentioned above, the palaco-anthropolo-
gical interpretation of the Levantine fossil was
complex beginning with the early 1930s (e.g.,
Bar-Yosef & Callander, 1999). The possible co-
existence of two populations was already recogni-
zed by McCown and D. Garrod after digging in
Skhul and Tabun caves. In the final publication
McCown and Keith (1939) grouped the human
remains from Mt. Carmel under the term Pale-
anthropus palestinensis. However, the variability
among these hominids, and their array of modern
morphological features, led a revised definition
of the fossils from Skhul and Qafzeh as “proto-
Cro-Magnons”, a distinction held with further dis-
coveries in the latter site (Vandermeersch, 1981).

All contemporary scholars noticed that ana-
tomically modern humans were the manufactu-
rers of the Mousterian industries in the Levant.
Indeed, in order to reconcile the morphological
resemblance to ‘modern humans’ with their Mous-
terian stone artifacts, they were chronologically
attributed to the period immediately prior to the
Upper Palacolithic around 50-40,000 years ago.
The picture changed with the introduction of
the radiometric techniques.

Fig. 2 exhibits the new chronology with the
placement of the hominids in relation to sites
and assemblages. The attribution of the woman
from Tabun to the later Mousterian industry is
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based on the re-analysis of the conceptual evolu-
tionary framework of D. Garrod, T. D. McCown
and A. Keith at the time of the discovery (Bar-
Yosef & Callander, 1999). The woman from
Tabun was considered as Neanderthal and thus
she joins other similar discoveries such as Amud,
Kebara and Dederiyeh caves as well as Shanidar
in the Zagros (Solecki & Solecki, 1993). TL and
ESR dates from Amud cave (Valladas ez 2/, 1999;
Schwarcz & Rink, 1998) support the contention
that the site, which contains a similar industry
to Kebara, is also roughly contemporary. In addi-
tion, Tor Faraj and Tor Sabiha with the same
general assemblages of the “Tabun B-type” were
dated to the same time range. Hence, except for
the ambiguities involved in the position and date
of the Tabun woman, all human relics identified
as Neanderthals were contemporary with the
“Tabun B-type” industry.

The “Tabun C-type” hominids include those
from Qafzeh, Skuhl, the Tabun C2 mandible,
and skeleton from Dederiyeh. The TL dates
would place Qafzeh and Skhul as mentioned
above in the last Interglacial. The isolated jaw
from Tabun C, known as C2, should belong to
an older period by TL but would be of the same
age as the other according to the ESR. At that
point it should be worth mentioning that this
jaw is seen as belonging to Modern humans by
some (Rak, 1998; Quam & Smith, 1998) or attri-
buted to the Neanderthals by others (Stefan &
Trinkaus, 1998).

In sum, it appears that in spite of the chro-
nological ambiguities, archaic human types rela-
ted to Modern humans who migrated out of
Africa at an unknown age ~sometime between
300-100 Ka.— formed the early population of the
Levant. The absence of human fossils from all
“Tabun D-type” and Hummalian contexts exca-
vated to date preclude further interpretations
concerning what type of fossil should we expect.
There is no obvious continuity between the
populations as well as between the early Mous-
terian industries and those classified as “Tabun
C and B-types”. Instead of co-existence it would
be probably more appropriate to describe the
prehistoric situation as determined by competi-
tion and conflicts.
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5. Conclusions

The new radiometric chronology provided
new meanings to old observations, including
those made by Quaternary geologists. For exam-
ple, the presence of the “Tabun C-type” industry
above the Strombus shoreline in Lebanon now
indicates an age during the Last Interglacial, or
a time range from OIS 5 (ca. 130-75 Ka.). It
facilitates revising and reviving the chronology
of the Pleistocene shorelines, which would have
impact on other assemblages recovered from these
marine terraces.

Another implication would be for the chro-
nology of the Acheulo-Yabrudian entity. Whe-
ther following the ESR shorter chronology or the
TL longer one, the human skull from Zuttiyeh
is now either dated to OIS 7 (250-200 Ka.) or
to en carlier time within the Middle Pleistocene.
In addition, the full sequence in Tabun cave, by
the TL technique is much older than previously
thought (Mercier ez al., 2000).

As for the Mousterian industries, questions
concerning proposals to view a general cultural
continuity, are now being raised (e.g., Bar-Yosef,
1998, 2000). The use of the Levallois concept
in knapping modes could have been practiced,
adopted and modified, by various populations.
The continuity of the behavioral patterns as
expressed in the material culture over tens of
thousands of years should motivate us to search
for the demographic and social explanations of
these phenomena. Simply stressing the recorded
technical variability within each of these prehis-
toric entities, without measuring and comparing
its nature and degree to other phenomena in
other regions or later periods, we remain at the
level of basic observations, with no explanations.
Summarizing the lithic records of the Middle
Palacolithic of the Levant, as done by some
authors, and suggesting that all humans produ-
ced exactly the same stone tools hampers moti-
vation for further research. There are definitely
differences between the industries as mentioned
above, but the richness in final, retouched pro-
ducts is probably less than in certain regions of
Europe or Africa. Perhaps the differences in the
lithic assemblages between these people were
more subtle, and instead of looking for a positive
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correlation between human morphological types
and a particular industry, as done in the past, we
should include in the analysis additional ele-
ments such as distances to raw material, diffe-
rences between occupations (in spite of the diffi-
culties to sort out the palimpsests in the caves),
changes in hunting techniques and game prefe-
rence, as well as potential routes of movement
across the landscape. This variability that per-
haps expressed the social conditions, different
human agents, social structures, and adaptation
to changing environments, discloses a richness
not always obvious during raging debates regar-
ding hominids and their dates.
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