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Qafzeh Cave has been a focus of research since the fi rst 
campaign of excavations at the site in 1933–1935, con-
ducted jointly by René Neuville, then the French consul 
to the British mandate of Palestine, and Moshe Stekelis. 
As is often the case in our discipline, the skeletal remains 
found associated with material cultural fi nds from both 
Upper and Middle Paleolithic became the main topic 
of discussion. These remains provided the initiative 
for the renewal of excavations at the site by Bernard 
Vandermeersch in 1965–1979 (Ofer Bar-Yosef joined 
this effort in the years 1977–1979), when additional 
Mousterian layers, containing artifacts, faunal remains, 
and human skeletal remains were found on the terrace 
in front of the cave. The taxonomy, phylogeny, and chro-
nology of the Qafzeh hominins have kept generations of 
researchers on their academic toes and were at the center 
of heated debates. The dating of the Qafzeh hominins in 
fact culminated a long scientifi c debate about the phylo-
genetic relationship of anatomically modern humans and 
the Neanderthals. Regardless of one’s position on the 
question of modern human origins, it has to be acknowl-
edged that the early dates of the hominin-bearing lay-
ers of Qafzeh played an important—some would argue, 
a crucial—role in the scientifi c revolution that the study 
of modern human origins has undergone in the last two 
decades.

Work on the material cultural remains left by the 
Qafzeh occupants was much more low-keyed. Various 
researchers (for example, Paul Fish and Arthur Jelinek) 
have sampled the material from Neuville and Stekelis’s 
excavations inside the cave in order to make a method-
ological argument or a comparative point. In the 1930s 
Neuville and Garrod both reconstructed linear develop-
mental trajectories of the Levantine Mousterian, in which 

observations on the Qafzeh materials were included. 
Samples from the lithic assemblages recovered during the 
fi rst excavations at the site were included in somewhat 
later infl uential models of cultural changes during the 
Levantine Middle Paleolithic, for example, those advo-
cated by Copeland (1975) and Jelinek (1982a, 1982b). At 
the same time, advances in the theory and practice of 
lithic studies revealed the potential of detailed analyses 
of lithic remains as a source for understanding technolog-
ical as well as economic and cognitive aspects of material 
culture. On a larger scale, the surge of work on modern 
human origins underlined the unique and intriguing 
place of the Levant in the bio-geographical trajectories 
and cultural processes that eventually led to behavioral 
modernity.

As a consequence of the changes in the scientifi c 
worldviews of the paleoanthropological community, 
the research questions with which I started shifted and 
changed—mainly, they expanded—in the course of the 
study. I still regard this work fi rst and foremost as a 
report on the lithic technological and typological aspects 
of the assemblages from the terrace of Qafzeh Cave. Yet 
it seemed to me that the lithics from Qafzeh had to be 
studied from cultural as well as ecological perspectives. 
I also thought that they should be placed in the broader 
context of the trajectories and processes observed during 
the Middle Paleolithic/Middle Stone Age. The last three 
chapters of this volume turn to these issues.

I hope that the data and ideas in this volume are
useful for students of the Levantine Mousterian and of 
modern human origins. They were not meant to be, nor 
can or should they be, fi nite answers to the big questions. 
If this volume ends with new questions about the rela-
tionship between lithic technology, land use, cultural 
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Preface

practices, and the emergence of modernity as we know it, 
then it has made a contribution.

“No man is an island” when it comes to writing a 
scientifi c monograph. The fi rst bunch of thanks goes to 
Bernard Vandermeersch and Ofer Bar-Yosef, who kindly 
entrusted me, when I was a Ph.D. candidate, with the 
lithic assemblages of one of the best known and important 
sites in the paleoanthropology of modern human origins. 
Indeed, some of the ideas in this book may be a little more 
than they bargained for all those years ago. . . . I relied 
heavily on their good will and bugged them shamelessly 
for excavation fi eld notes, drawings, and their memories 
of the excavation, which they shared willingly and gener-
ously. I am indebted to both of them for their faith in me 
and for all the assistance that I received from them, and, 
not the least, for conducting a fi eld project that after all 
the years made sense to someone who had not taken part 
in the excavation.

Very special thanks go to Naama Goren-Inbar, who 
read every word of the original study and did not let 
me get away with inconsistencies, unclear sentences, 
or half-baked ideas. She brought to our discussions 
the right blend of encouragement, constructive criti-
cism, and friendship that was needed to spur me on. I 
am very grateful to her for her support over the years. 
Discussions with Ofer Bar-Yosef usually took place 
standing up, waiting for the water to boil for the next 
cup of coffee. There was much fl ailing of arms and of 
coffee mugs involved in these conversations, which 
were always very helpful to me. I am very grateful to 
Anna Belfer-Cohen, whose views on some of the perti-
nent issues are diametrically opposite to mine, for letting 
me bounce ideas off her during many fruitful conver-
sations, and for being my friend. Nigel Goring-Morris 
provided the perspective on the Middle Paleolithic from 
the later periods, sharing his uncanny memory of details 
of the archaeological record. Very warm thanks go to 
John Speth for his kind words over the years. He always 
had time to listen, to help think things through, gladly 
shared his vast knowledge of things lithic and faunal 
alike, and has been a source of new questions and ideas. 
I also thank him for his critical reading of the last chapter
of this volume.

Many of the students roaming the corridors of the 
prehistory lab over the years, some of whom became 
full-fl edged colleagues, offered relentless questions and a 
diversity of perspectives on the Mousterian, Israeli poli-
tics, and just about any topic on the face of the earth. Not 
the least, they provided a reliable supply of coffee. I espe-
cially thank Nira Alperson, Hila Ashkenazi, Arik Buller, 
Ravid Ekshtain, Mae Goder, Leore Grosman, and Gonen 
Sharon for their curiosity, discussions, and good spirits. 
There were also long discussions with Liliane Meignen 
and Steve Kuhn on lithic technology, as well as with Paul 
Goldberg, Anne-Marie Tillier, and Steve Weiner on other 
issues related to the Qafzeh project. I thank all of them for 
sharing with me their thoughts on various aspects of the 
prehistoric record.

My special thanks go to Yoel Rak for his friendship 
over the years. He encouraged me to offer this book to 
OUP, did his best to guide me through the intricacies of 
anatomical details and evolutionary perspectives on the 
question of Neanderthals and modern humans, and was a 
source of advice and encouragement throughout the long 
process of writing.

The majority of artifact drawings was done by Ofra 
Lazar. These drawings are used here with the kind per-
mission of Bernard Vandermeersch and Ofer Bar-Yosef. 
Julia Skidel-Rymer drew plates 17, 20, 23–27, 32, 34, and 
38; Leonid Zeiger drew plates 22, 28–29. The base map for 
the site location map was drafted by Nigel Goring-Morris. 
The drawings as well as the original rough versions of sta-
tistical graphs were expertly digitized and prepared for 
twenty-fi rst-century publication by Noah Lichtinger. Sue 
Gorodetzky diligently copy-edited the text. Analysis of the 
Qafzeh lithics was partially supported by a research grant 
from the Irene Levi-Sala CARE foundation. Preparation of 
the volume for print was supported in part by a grant from 
the Research Committee of the faculty of the Humanities, 
The Hebrew University of Jerusalem.

Finally, very special thanks are due to my family and 
friends for their patience throughout the long process of 
completing this work.

Erella Hovers
Jerusalem, March 2008
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Foreword

Most Old World prehistorians are aware that Qafzeh cave, 
located just outside Nazareth, on the eastern slopes of 
Gebel Qafzeh and overlooking the Jezreel Valley, occu-
pies a special place in the study of human evolution. This 
is due to early discoveries made by Rene Neuville and 
Moshe Stekelis during the fi rst series of excavations in 
the cave in 1932–1935. The fi rst-discovered human fossils 
were probably a group of intentional burials embedded 
in deposits that contain stone tool assemblages attributed 
to the Middle Paleolithic. Surprisingly, the fossils did not 
resemble the typical Neanderthals known from the Middle 
Paleolithic contexts of caves and rock shelters in Western 
Europe. Most striking for contemporary scholars, and dur-
ing the ensuing years, was the association of human relics, 
today referred to as Anatomically Modern Humans, with 
the same tool kits that otherwise in Europe were attrib-
uted to Neanderthals. During the 1930s the fl int artifacts 
uncovered in the lower layers at Qafzeh cave were clas-
sifi ed as Levalloisian or Levalloisian-Mousterian, a term 
coined by Dorothy Garrod, a contemporary of R. Neuville 
and M. Stekelis. The two famous palaeoanthropologists 
Sir A. Keith and Th. McCown, who were working with 
D. Garrod in the Mt Carmel caves, suggested that a sim-
ilar series of fossils be called Paleoanthropus palestinensis. 
By baptizing the fossils with a new name, the research-
ers wanted to stress that they were different from the 
European Neanderthals, however, still resembling the ear-
lier fossil classifi ed at the time as Pallaeoanthropines. But 
while the stone artifacts found in Skhul and Tabun caves 
in Mt Carmel were published by D. Garrod in her semi-
nal volume (Garrod and Bate 1937), the Middle Paleolithic 
lithic industry of Qafzeh cave remained unpublished.

Sometimes the fate of a particular aspect of pre-
historic research seems to follow the same course over 

many years. Thus, the collections from the fi rst series of 
excavations were deposited in two places, the Rockfeller 
Museum in Jerusalem and the Institute of Archaeology of 
the Hebrew University, and until 1967 there was no way 
of studying them according to the original stratigraphic 
attribution as made by R. Neuville and M. Stekelis. By 
that time the new series of excavations conducted by 
one of us (B.V.) had already been underway since 1965. 
Indeed, again the main target of the excavations in Qafzeh 
cave was the verifi cation of the stratigraphy, systemati-
cally obtaining lithic and faunal remains and in particular 
uncovering additional human remains. These efforts were 
successful, new human remains were discovered, and 
preliminary publications were followed by full reports 
(Vandermeersch 1981; Tillier 1999).

Less obvious was the issue of the chronological place-
ment of the Qafzeh fossils in the evolutionary sequence. 
Additional fi eld seasons with the participation of the sec-
ond author (O.B.Y.) from 1977 through 1979 led us to sug-
gest that instead of dating the fossils to ca. 40,000 to 50,000 
years ago, the age estimate given at the time, the deposits 
in which all fossils were found during the two series of 
excavations should be dated some 80,000 to 100,000 years 
ago (Bar-Yosef and Vandermeersch 1981). The confi rma-
tion came when the results of dating by a series of TL 
and ESR readings were published (Valladas et al. 1988; 
Schwarcz et al. 1988). Soon after that the human intern-
ments from Skhul cave were also dated to the same time 
range, 120,000 to 100,000 years ago (Mercier et al. 1993).

The importance of the Qafzeh and Skhul fossils is 
underlined by the current paradigm of an African ori-
gin of Modern humans, supported by the discovery in 
Africa of several morphologically similar fossils dated to 
200,000 to 150,000 years ago. In this context the Levantine 
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fossils can be seen as marking an important step along the 
route of dispersal leading African Modern humans into 
Eurasia. As humans moved bearing their own culture and 
the learned tradition of making stone tools, the study of 
the lithic industries is an indispensable component for 
understanding the demographic process.

We thus were delighted when Erella Hovers took 
upon herself the tasks of studying several archaeological 
aspects of Qafzeh cave. First was the enormous task of the 
lithic assemblages that were collected in the new excava-
tions according to modern standards. Most were located 
with three coordinates, related to a fi ner stratigraphy than 
the original one. Her Ph.D. thesis, extensively revised and 
updated in this impressive volume, marks a major contri-
bution to the study of Middle Paleolithic industries of the 
Levant. In addition she published about an incised fl ake 
found in the new excavations as well as the ochre remains. 
All these investigations, carried out with full cooperation 
and coordination with the excavators, are exemplary joint 
research that is bringing us closer to a better understanding 
of the site of Qafzeh cave during the Middle Paleolithic.

None of these studies could have been done without 
the support that we received during the excavations. We are 
therefore grateful to the French Ministry of Foreign Affairs, 
the CNRS, the French Mission in Jerusalem (now know as 
Centre des Recherches Français de Jérusalem), and in par-
ticular to J. Perrot who assisted us in many various ways.

We remember with gratitude the energy of many 
students and volunteers, digging in the heat of the sum-
mer, and working in the evenings. Particularly thanks 
to A.-M. Tiller and Mario Chech. Many others partici-
pated in the study of the Qafzeh cave stratigraphy, 
lithics, and fauna. For the geological aspects we are 

grateful to W. Farrand and P. Goldberg, for the dates to 
H. Vallads and H. P. Schwarcz, for the faunal studies to 
the late J. Bouchud, G. Haas, E. Tchernov, and recently 
R. Rabinovich.

Bernard Vandermeersch
Ofer Bar-Yosef
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1
Introduction

Studies of the Middle Paleolithic are closely linked with 
the question of modern human origins. Historically, 
the appearance of morphologically modern humans in 
Europe was conceived as the immediate cause for the 
emergence of cultural and behavioral modernity. The pic-
ture in the Levant has been dramatically different, with 
Anatomically Modern Humans (referred to throughout 
the book as “Moderns”) appearing on the local scene 
as early as the Middle Paleolithic. During the Middle 
Paleolithic in the Levant cultural shifts were not cotermi-
nous with biological changes, and behavioral differences 
between Neanderthals and Moderns are not easily rec-
ognized. Consequently, the Levantine Middle Paleolithic 
record is highly pertinent for understanding the condi-
tions under which behavioral modernity (in itself an elu-
sive term that rests on weak theoretical foundations and is 
open to many, sometimes contradictory, interpretations) 
emerged (see Henshilwood and Marean 2003; Kuhn and 
Hovers 2006).

Recent paleoanthropological research has approached 
the question of modern human origins with the analyti-
cal tools of three scientifi c disciplines—genetics, human 
paleontology, and archaeology. Based especially on 
data from the former two, two main theories of modern 
human origins have been formulated, with additional 
“weak” variants of the extreme positions. The “multire-
gional” or “regional continuity” theory posits that mod-
ern humans evolved from regional populations that were 
initially formed following a dispersal (or dispersals) of 
Homo ergaster/erectus from Africa in the Lower or Middle 
Pleistocene. Modern humans evolved, according to this 
model, as a single polytypic species united by extensive 
gene fl ow and migrations to the extent that no reproduc-
tive barriers were formed (e.g., Clark and Lindly 1989; 

Frayer et al. 1993; Wolpoff et al. 1994). This would suggest 
that European Neanderthals shared their gene pool with 
contemporaneous African and Levantine populations as 
well as their successors on the European scene, possibly 
to this day. Advocates of the “Out-of-Africa” or “replace-
ment” model envision the evolution of a specifi c human 
group from an African parent population at some as yet 
debated time in the late Middle Pleistocene. This group’s 
subsequent dispersal into the rest of the Old World led to 
replacement of the pre-existing regional populations with-
out genetic admixture (Cann, Stoneking, and Wilson 1987; 
Caramelli et al. 2003; Noonan et al. 2006; Stoneking 1993; 
Stringer 1988; Stringer and Andrews 1988). The archaeo-
logical record, notably in Europe, has been enlisted to vin-
dicate both theories (e.g., Stringer and Gamble 1993).

Phylogeny, anatomy, and behavior are intercon-
nected, but the pathways of their interactions are largely 
unknown. In practice, this implies that none of these dis-
ciplines can simply borrow or unquestioningly rely on the 
methods and results obtained by researchers in the other 
fi elds. In the 1980s and the early 1990s it seemed that scien-
tists from the three branches of academic inquiry aspired 
to stand united and form interdisciplinary coalitions in 
support of one or another theory. Recently, however, 
paleoanthropology (sensu lato) seems to have undergone 
a process of maturation. Now that the novelty of genetic 
research on modern human origins is wearing off, refl ec-
tion on and re-evaluation of a large body of data is paving 
the way for new insights into the origins of behavioral 
modernity.

Neither morphological nor genetic data have resolved 
the phylogeny of Pleistocene Homo. This is in large part 
because the taxonomic signifi cance of morphological and 
genetic differences between closely related animals is 
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often unclear. Succinctly summarized, such recent stud-
ies have demonstrated that the view of cause-and-effect 
relationships, by which modern anatomy (presumably 
complete with a modern neurological system) and mod-
ern behavior necessarily emerged together, is no longer 
valid in any geographic region of the Old World. Many 
independent genetic and anatomical studies are consis-
tent with the notion of Neanderthals as a separate group, 
possibly reproductively isolated to an extent that justifi es 
their specifi c designation as Homo neanderthalensis. In par-
allel, although multiple lines of genetic and anatomical 
data coalesce in Africa as the place of origin of Homo sapi-
ens, the mechanisms of its emergence and of its becoming 
a colonizing species are still being debated. The genetic 
and fossil data are sometimes interpreted as suggesting 
the emergence of Homo sapiens from a speciation event 
in Africa, followed by dispersal and subsequent replace-
ment of archaic populations. Such seemingly decisive 
analyses of modern and fossil human DNA, interpreted 
as supporting a recent African origin of anatomically 
modern humans, continue to be challenged on both meth-
odological and interpretive grounds. The data are alter-
natively viewed as indicating an African origin followed 
by periods of gene fl ow. A third view endorses a process 
of wave diffusion, including hybridization and assimila-
tion at the wave front. Similarly, the chronological frame-
work for such events and processes is as yet unresolved 
(see Arcadi 2006; Bazin, Glemin, and Galtier 2006; Cann 
2001; Caramelli et al. 2003, 2006; Eswaran 2002; Eswaran, 
Harpending, and Rogers 2005; Harpending et al. 1998; 
Knight 2003; Krings et al. 1997, 2000; Mellars 2005; 
Relethford 2001; Templeton 2002; White et al. 2003 for 
some recent discussions).

Against this background the behavioral and cultural 
variations that are archaeology’s subject matter emerge as 
being more complex than a straightforward Neanderthal–
Modern dichotomy. It is increasingly apparent that bio-
logical and cultural changes during the Upper Pleistocene 
did not necessarily coincide across time and space, nor 
did they follow a single, repetitive pattern when they 
occurred (Bar-Yosef and Pilbeam 2000; d’Errico et al. 1998; 
Hovers 1992; Hovers and Belfer-Cohen 2006; McBrearty 
and Brooks 2000; Mellars 1989, 1990, 2000; Mellars and 
Stringer 1989).

It seems, then, that the issue of the origin of modern 
humans in its broad biological and cultural context can 
best be studied if approached through multiple indepen-
dent lines of evidence, rather than by harnessing the dif-
ferent disciplines to serve the dictates of one or another 
major theory (Hovers 1997, 2006; Kuhn and Hovers 2006). 
Archaeology cannot be (nor should it be expected to be) 
a tool for evaluating genetic and physical anthropolog-
ical models. But it can make its unique contribution by 
documenting and pondering the variations observed in 

human behaviors, including mobility, subsistence, social 
organization, and symbolic systems, and placing them 
in a long-term, evolutionary context. From this point of 
view, the Middle Paleolithic presents the researcher with 
a number of interesting questions.

The conditions, processes, and events that brought 
on the breakdown (on an evolutionary timescale) of the 
Middle Paleolithic and enabled the processes of “Upper 
Paleolithization” are interesting not only because they 
inform us about our own species. The end of the Middle 
Paleolithic allows us to ponder, perhaps for the fi rst time 
in the study of human prehistory against a relatively 
high-resolution record, how major cultural changes 
came about and how they were propelled by evolution-
ary and historical forces. With the Mousterian as its most 
widespread material cultural manifestation, the Middle 
Paleolithic presents us, by default of its ca. 200,000-year 
existence (possibly longer in Africa), with an evolutionary 
success story. The geographic distribution of the Eurasian 
Mousterian speaks to its resilience over an array of envi-
ronments during this long time span, implying that robust 
mechanisms of adaptation were at work.1 Regardless of 
the particular historical scenario that one supports as an 
explanation for the end of the Mousterian and the onset of 
the Upper Paleolithic, it is hard to understand this change 
without elucidating the dynamics of the Mousterian as a 
system of adaptation. It is unlikely that the Mousterian 
would have survived the constantly changing world of 
the late Middle and Upper Pleistocene without a degree 
of behavioral fl exibility and variability, the raw material 
on which selection acts.

What Creates Variability?

The specifi c goal of archaeology is probably best defi ned 
as the documentation and explanation of long-term evo-
lutionary changes in human behavior, through its unique 
access to artifacts as the visible characteristics of these 
behaviors. Under the basic premise that material culture 
refl ects human behavior, the long-term and widespread 
phenomenon of the Middle Paleolithic is expected to 
exhibit variability of material culture that will refl ect the 
variable behaviors of hominins.

Archaeologists have borrowed optimization models 
from ecological evolution and used them extensively in 
their attempts to document and explain how the human–
environment interface has shaped the behaviors of pre-
sent and past societies (Foley 1987a; Jochim 1979, 1981; 
Winterhalder and Smith 1981), relying on a host of simpli-
fying assumptions. Human behavior has been assumed to 
be omniscient and to have occurred in a homogeneous and 
unchangeable world. Hence quantifi able fl ows of energy/
matter could be studied in isolation from the social and 
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cultural traits of the system in which they occur (Moore 
1983). In assuming an environment that does not change 
and a cultural matrix that does not infl uence behavior, 
formal optimization studies make only a minor contribu-
tion to the understanding of long-term cultural evolution 
(Fitzhugh 2001).

Things are, of course, more complicated in the real 
world, which is anything but homogeneous in any of its 
aspects. Out there, the process of adapting to prevail-
ing conditions requires constant evaluation of risks and 
advantages presented by the environment. Human behav-
iors in this context are best understood and analyzed as 
a spectrum of problem-solving strategies that are acted 
out on the basis of continuous decision making in ever-
changing environments. In the case of humans there is an 
important twist to the conventional wisdom of ecologi-
cal thought about adaptation: humans have culture.2 To 
identify (and hopefully to explain) variability, we need to 
know something about culture as a source of variation.

One way or another, all decision making and behav-
iors ensuing from it are the result of the interaction between 
genetic information stored in the developing organism 
and the properties of its environments. But organic and 
cultural evolution are distinct, though interacting, systems 
of inheritance that are formed and propelled by different 
mechanisms (Boyd and Richerson 1985; Durham 1991; 
Ehrlich and Feldman 2003). The transmission of cultural 
traits, while similar in some important ways to Darwinian 
inheritance systems (e.g., Durham 1991), differs from 
them in signifi cant ways (Ehrlich and Feldman 2003). 
Processes similar to natural selection are important in cul-
tural change, as are copying errors and drift, but processes 
that have no analogs in genetic evolution also play impor-
tant roles in cultural evolution (Eerkens and Lipo 2005; 
Richerson and Boyd 2005:6; papers in Ziman 2000a).

Lamarckian processes of cultural transmission are 
an obvious example of the difference between genetic 
and cultural systems of inheritance. Culture is adaptive 
because the way in which individuals behave is a rich 
source of information to an observer about which behav-
iors are adaptive and which are less so. The mechanisms 
of transmission of information and knowledge are them-
selves variable. Individuals within a group may learn 
from one another through cultural transmission by social 
learning (such as teaching or imitation) or by individual, 
trial-and-error learning directly from the environment 
(“acultural” behavior) (Laland 1998; Laland, Odling-
Smee, and Feldman 2000; Rogers 1988). Because of its 
Lamarckian nature, cultural transmission, in most circum-
stances, allows individuals to adapt more quickly to chang-
ing environments than is possible under either a strictly 
genetic mode of transmission or a system that includes 
individual learning. Social learning provides individuals 
with useful information without the inherent risks and 

costs of trial-and-error learning. It enables access to infor-
mation about events that these individuals have never 
experienced personally, about the potential strategies of 
dealing with such events, and about those strategies that 
have been tried and are socially acceptable (Alvard 2003; 
Kameda and Nakanishi 2003). Social learning, however, 
can get out of hand. If everyone relied fully and solely 
on imitation, for example, behavior would become decou-
pled from the environment and the imitated behaviors 
would no longer be responsive to the conditions of the 
environment. In other words, the mechanism of informa-
tion transmission would no longer be adaptive (Richerson 
and Boyd 2005:12). In sum, mechanisms that govern the 
acquisition of cultural behaviors are in themselves a form 
of behavioral plasticity and can be understood in terms 
of natural selection. Switching between individual and 
social learning in adjustment to the prevailing conditions 
increases the mean fi tness of populations (Kameda and 
Nakanishi 2003; Richerson and Boyd 2005:9–10) because 
it enables emphasis on the quality of information or the 
rate of transmission according to the tempo of change.

Another major way in which the cultural system of 
inheritance differs from the genetic one is that culture is 
not a passive mechanism of adaptation. Genetic inheri-
tance is a dynamic system in that natural selection (com-
bined with mutation and drift) leads to the emergence, 
and the occasional evolutionary success, of new forms. 
However, culture does more than this. By amplifying the 
capacity of humans to shape the sources of natural selec-
tion in their environments, culture constructs new ecolog-
ical niches that they can exploit (Laland, Odling-Smee, 
and Feldman 2000). This in turn may create a feedback 
loop that encompasses more potential variation on which 
selection can operate.3

A pertinent point for understanding culture is that as 
an adaptive system it answers to two masters, interfacing 
with both the social and the physical environment. Social 
and cultural infrastructures, created and transmitted 
through the “second inheritance system” (Whiten 2005b), 
incorporate different measures of “best fi t” and require 
different modes of achieving them than does the genetic 
system. The selective pressures of these two systems do 
not necessarily operate in tandem. Behaviors that may be 
the preferred solutions for coping with the physical out-
side world are also subject to internal, cultural and social 
selective pressures (and vice versa). Decision-making pro-
cesses, and the actions that emanate from them, obviously 
need to address the individual’s needs for food, heat, and 
shelter, and the constraints imposed by the environment 
on obtaining them (e.g., availability and distribution of the 
desired resources). As archaeologists who deal with phys-
ical objects, we are accustomed to infer decision-making 
processes that respond to this aspect from the material 
record. But the same behaviors must also satisfy decision 
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criteria anchored in the values and beliefs of the society in 
which the individual exists. If they fail to respond in any 
way to both types of selection, behaviors will not survive 
in the cultural repertoire of a group. At the other extreme, 
cultural traits can be retained and practiced when they 
are not “economic” (i.e., do not contribute directly to fi t-
ness or to reproductive success) because cultural trans-
mission is strongly structured by conformist biasing. As 
a result of this duality, problem-solving strategies may 
be variable even if employed to address similar problems 
within similar physical environments because they sat-
isfy varying decision criteria, whereas different decision 
processes may lead to similar acted behaviors (the phe-
nomenon known as equifi nality). Despite being an inheri-
tance system that responds to a process similar to natural 
selection, cultural behavior is context-specifi c. In order to 
discuss long-term evolutionary changes, we fi rst have to 
ask historical questions about how the behaviors refl ected 
in the archaeological record came about (Carrithers 1990; 
O’Brien and Lyman 2002).

Separating the distinct effects of genes, environment, 
and culture as determinants of variation of human behav-
ior is a diffi cult task even in the context of extant societies, 
not least because the variability of human behavior makes 
it diffi cult to discern their respective roles. Even when 
attempting to explain observed human behavior, the com-
mon practice among evolutionary social scientists is to 
look fi rst to genes and environments as possible causative 
agents. Culture is proposed as a potential explanation for 
variation after the other two agents are eliminated. The 
task of isolating the processes that create variation in the 
behaviors of humans in the past is obviously more diffi -
cult for paleoanthropologists, who cannot observe behav-
ior directly and must work with (what are assumed to be) 
its material proxies. The practice is nonetheless similar. In 
a research program that endorses evolutionary processes, 
and views change as an adaptive response to selective 
pressures, the challenge of the archaeological record is 
for us fi rst to identify behavior, and then to decipher why 
any behavioral strategy may have been advantageous 
in some circumstances but not in others (see also Kuhn 
1995a; Perlès 1992). This is usually done by fi rst address-
ing behavior as an adaptive response to the environment 
(see, e.g., Hovers 1997; Schiffer and Miller 1999; and dis-
cussion in this volume for a different approach).

Two points require some elaboration before we 
dive into a discussion of Middle Paleolithic variability. 
To begin with, is culture a relevant term for discussing 
the Middle Paleolithic? This is a matter of considerable 
debate. Many scholars argue that this is at best a moot 
point in the archaeological record. A more realistic sce-
nario in their view is that culture is a modern phenome-
non and was not part of the behavior of earlier hominins 
(e.g., Binford 1983, 1989; Clark and Riel-Salvatore 2006; 

Klein 1995, 2000; Knight, Power, and Watts 1995; Mithen 
1996). This notion seems untenable in view of recently 
accumulated data on cultural transmission and decision 
making among nonhuman animals, which offer new 
insights into human prehistory. Arguments for the lack 
of culture among nonhuman animals are often depen-
dent on semantics: “Defi ne culture one way and it is the 
exclusive province of human beings; another way, and 
a multitude of species are deemed worthy of the acco-
lade” (Laland and Hoppitt 2003:150; Whiten 2005a). 
Characteristics formerly perceived as uniquely human 
are now known to be shared with other animals, nota-
bly primates, and among these primarily chimpanzees. 
For instance, variability in subsistence behaviors such as 
nut-cracking or ant-fi shing has been shown to be largely 
unrelated to ecological factors and dictated by the chim-
panzees’ propensity for cultural (or “cultural,” depend-
ing on one’s take on this issue) behavior stemming from 
mechanisms of social learning (for discussion of the 
broader issue, see Byrne 1998; Snowdon 1990; Tomasello 
and Call 1994; van Schaik and Pradham 2003; Weiskrantz 
1988; Whiten et al. 1999).

There are visible differences between human and 
nonhuman cultures. Human culture is much more likely 
to be cumulative than animal culture and is character-
ized by the “ratchet effect,” whereby the complexity or 
effi ciency of a behavior increases with time (Hovers and 
Belfer-Cohen 2006; Tomasello 1994, cited in Laland and 
Hoppit 2003). While the reasons for these differences are 
not well established, they cannot be pinned critically or 
exclusively on mechanisms of transmission (teaching or 
imitation), language, or perspective-taking (Boesch 2003; 
Laland and Hoppitt 2003). Possibly, the uniqueness of 
human culture lies in the fact that it is an emergent prop-
erty; it takes many willingly interacting participants to 
form the dynamic processes of social encoding and to 
transmit by various forms of learning the codes of behav-
ior rather than the behavior itself (Chase 2006). Moreover, 
the material culture and social behavior of any nonhu-
man primate are most likely not homologous to those of 
humans, even if some of the cognitive capacities underly-
ing cultural behaviors occurred before the split between 
hominins and the great apes (see discussion in Chase 
2006:75–82). Some of the cultural behaviors identifi ed 
today may have formed relatively recently in these ani-
mals’ evolutionary history.4 It can, however, be suggested 
that prehistoric humans were capable of similar types 
of cultural behavior. Throughout prehistory hominins 
relied more and more on mechanisms of social learning 
to facilitate the pooling and sharing of information and 
to expedite processes of decision making (Dunbar 2003; 
Humphrey 1976). Against this background, there is no a 
priori reason to deny the existence of cultural transmis-
sion and possibly some form of verbal communication in 
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extinct hominins (e.g., Calvin and Bickerton 2000; Deacon 
1997, and references therein).

Moreover, one could argue that it is inconceivable that 
the variety of reactions to a shifting, unstable natural and 
social environment were strictly genetically determined 
in any one complex organism (Ehrlich and Feldman 2003; 
Pulliam and Dunford 1980). Certainly, this notion is cor-
roborated by an increasing number of studies on intra-site 
spatial patterning, acquisition and curation of foodstuffs 
and raw materials, together with symbolic occurrences, in 
Middle Paleolithic (if not earlier) sites (e.g., Alperson-Afi l 
and Hovers 2005; Chase 1986; d’Errico et al. 2003; Goren-
Inbar 1988a; Henry et al. 2004; Henshilwood et al. 2002; 
Hovers et al. 1995, 2003; Meignen 1994b; Mithen 1990; 
Roebroeks, Kolen, and Rensink 1988; Speth 2006; Stiner 
and Kuhn 1992 ).

A second signifi cant point in discussing culture in 
the context of Middle Paleolithic archaeology is that the 
craft of manufacturing lithic artifacts, the subject matter 
of the current analysis, can be transmitted only through 
social learning, either as active teaching or by imitation. 
This was probably true of the crudest tools, if chimpan-
zee studies provide any guidelines, as well as of the 
more sophisticated morphologies of Acheulean and later 
stone tools (Ohnuma, Aoki, and Akazawa 1997; Toth 
et al. 1993). The general trend of increasing complex-
ity and standardization of stone tools during the Lower 
Paleolithic thus possibly indicates an evolving ability 
to transmit growing amounts of spatial and mechanical 
information (see Belfer-Cohen and Goren-Inbar 1994; 
Robson-Brown 1993).

In sum, the current evidence shows that cognitive 
and cultural abilities (in addition to physical and envi-
ronmental forces) that are implicated in the formation 
of behavioral variability must have been in place during 
the Middle Paleolithic, and probably earlier. The ability 
to create and transmit cultural traits is therefore a capac-
ity to reckon with in Middle Paleolithic contexts. This is 
not to argue that the behaviors of early hominins were 
necessarily governed by rational or conscious decision-
making processes. But then this is not necessarily the 
characteristic feature of the decision making of extant 
humans, among whom emotion and decision without 
due attention have been implicated in economic deci-
sion making (Dijksterhuis et al. 2006; Sanfey et al. 2003). 
(It is for this reason that the term “strategy” is used in 
the discussion below as an analytical concept rather than 
as a reference to mental thought processes.) Ecological 
perspectives likely provide fi rst approximations of this 
variability, but it is doubtful that they can be the sole (or 
even the main) explanation of the phenomenon. It is with 
this caveat in mind that current models attempting to 
explain Levantine Middle Paleolithic variability should 
be evaluated.

The Processes that Formed Mousterian 
Lithic Assemblages

Broadly speaking, archaeologists have tended to align 
themselves with one of two approaches in their attempts 
to pry information from material culture, in general, and 
stone tools, in particular. One approach relies on patterns 
of lithic technology to reconstruct population histories, 
treating stone tools as markers of distinct populations. 
This point of view encapsulates the assumption that 
similarity in stone tools stems from their being made by 
groups belonging to the same culture. Implicit in this 
view is the assumption that the complexity and sophis-
tication of stone tools refl ect the cognitive abilities and 
the complexity of social organization of the people who 
made them. The second approach to the study of lithics 
regards stone tools as adaptive means of tackling environ-
mental demands and constraints, so that changes in lithic 
assemblages refl ect functional responses to environmen-
tal shifts. Similarities in the assemblages are analogous to 
one another, as they arose independently among separate 
groups responding to similar environmental pressures 
and challenges. In this case stone tools are not expected 
to hold much signifi cance as cultural markers and cannot 
provide clues to the cultural phylogeny of human groups. 
The “Mousterian debate” of the 1960s is perhaps the best-
known clash between these two worldviews, in the wake 
of which a new approach to variability in prehistoric 
material culture was constructed.

The “Mousterian Debate”: Culture 
or Function in Tool Forms?

Archaeological investigations in the fi rst half of the twen-
tieth century were replete with the notion that stone tools 
refl ect the cultural and social groupings of the populations 
that made them. To archaeologists, who cannot observe 
the actual process of making things, the ways in which 
objects had been made and used were a priori evidence 
of the intent of the implements’ makers. This emphasis 
changed in the second half of the century to the currently 
common “ecological” approaches to lithics. The debate 
between François Bordes and Lewis Binford in the late 
1960s and the 1970s epitomized this shift in emphasis. An 
equally important aspect of this debate was that it consti-
tuted the fi rst instance in which Middle Paleolithic lithic 
variability was addressed as such.

Echoing an ongoing “typological debate” in ethnology 
(Adams and Adams 1991), Bordes and Binford engaged 
in a debate about the meaning of Mousterian lithics. Both 
emphasized the intentionality of human actions as the 
foundation for Mousterian tool morphologies and assem-
blage compositions, but had very different opinions about 
the causes for the observed patterns.
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As early as 1936, Marcel Mauss had argued that tech-
nique, the basic unit of human material culture, is an action 
that is both effective (i.e., has a role in the social and phys-
ical world) and traditional (namely, is learned as part of 
an inherited cultural package). Very much along the same 
lines, Bordes considered culture to be the basic unit of ref-
erence and viewed collective behavior as an expression 
of underlying thought patterns and cultural affi liations. 
He regarded artifact classifi cation as a way to identify the 
cultural affi liations of the toolmakers. As an archaeologist 
he had to work with inanimate objects, recovered from 
archaeological contexts devoid of culturally signifi cant 
gestures. Therefore his interests focused on variations in 
the patterning of the material end-products and their cul-
tural meaning.

Bordes devised a system for standardizing the anal-
ysis of Middle Paleolithic lithics and of quantifying the 
observations (e.g., Bordes 1950, 1953c; Bordes and Bourgon 
1951) so that assemblages could be compared statistically. 
The emerging quantifi ed patterns of inter-assemblage 
typological and technological variation convinced him 
that several lithic variants could be distinguished from 
one another. Technological observations were incorpo-
rated as quantitative indices into Bordes’s criteria for dis-
tinguishing the various cultural entities (e.g., Bordes 1950, 
1953c; Bordes and Bourgon 1951). Still, it was typological 
traits (i.e., tool morphologies) that he considered to be the 
main criteria for identifying these entities. For instance, 
he combined his originally separate Quina and Ferrassie 
variants into the “Charentian” group because both were 
scraper-rich, and despite the notable differences in core-
reduction technologies involved in producing each var-
iant (Geneste et al. 1997). The distinction between types 
relied mainly on the fl uctuating frequencies of typological 
markers (e.g., denticulates, scrapers) and on the occurrence 
of idiosyncratic tools in some of the variants, e.g., cordi-
form handaxes and extensively retouched backed knives 
in the Mousterién Tradition Acheuléan (MTA), or limaces 
in the Charentian Mousterian (see summary in Mellars 
1996:320). After rejecting hypotheses of environmen-
tal change as the cause of variability, Bordes interpreted 
changes in type frequencies as stylistic markers of pre-
historic cultures (Bordes 1961, 1972, 1973; Bordes and de 
Sonneville-Bordes 1970). Consequently, he assigned eth-
nic signifi cance to the typological variability that enabled 
the recognition of four Mousterian variants (i.e., the MTA, 
Denticulate, Typical, and Charentian Mousterian).

In contrast to Bordes’s “culture history” approach, 
Binford advocated an “adaptive function” view of the 
archaeological record, focusing on society rather than cul-
ture as the unit of analysis. Binford’s attention centered on 
how people in a society used their technology, how they 
applied it to the tasks at hand, and what type of artifacts 
they manufactured and used in the process. To Binford the 

morphologies of Mousterian lithics and their quantitative 
patterning spoke of activities with artifacts as a means of 
adaptation rather than as the outcome of the application 
of preset, culture-derived mental templates.5 The initiative 
for retouching blanks into tools was deemed to be of func-
tional origin, as tool morphologies were shaped in order 
for the tools to perform particular tasks. Patterns of blank 
selection were also indications of a functional choice, since 
“few would disagree that . . . fabrication plans are guided 
by some ideas regarding the desired outcomes” (Binford 
1978). Thus, the assemblage types identifi ed by Bordes 
were to Binford material residues refl ecting adaptive 
responses to spatial and temporal changes in the environ-
ment. As such, they refl ected the nature of activities at the 
site in which they were found and the nature of the site’s 
occupation (Binford 1973; Binford and Binford 1966). And 
since the number of solutions to any given problem would 
be limited by material constraints, these responses were 
likely to be redundant and to cross temporal and spatial 
boundaries. Middle Paleolithic lithic variability, therefore, 
was devoid of ethnic signifi cance (Binford 1972:186–327, 
1973:246).

Dibble (1987, 1991a, 1995a) introduced yet another 
facet to the “Mousterian debate.” Looking at the major 
typological classes recognized by Bordes and accepted 
by Binford (specifi cally, the various categories of side-
scrapers), he argued that they represented a single con-
tinuum of intensifying retouch, the need for which may 
have risen due to scarcity of suitable raw materials (Braun 
2005; Barton 1990; Dibble 1987, 1991a; see the adaptation 
of this view to other cultural contexts in McPherran 2000; 
Neeley and Barton 1994). Evaluations of this determin-
istic hypothesis have been inconclusive (Dibble 1995a; 
Gordon 1993; Kuhn 1992a). Although this too is a func-
tional/adaptive approach to understanding artifact mor-
phologies, it differs fundamentally from Binford’s in that 
it denies purposeful design of many of the traditional tool 
types.

The Concept of “Technological Organization”

There is a broad consensus that technologies are systemic 
behaviors and that “even the simplest techniques of any 
primitive society take on the character of a system that 
can be analyzed, in terms of a more general system” 
(Levi-Strauss 1976:11). However, there is no unanimous 
view about the materials and issues that are studied as 
“technological organization” (see papers in Carr 1994; 
Torrence 1989b).

The theoretical framework of “technological orga-
nization” was constructed (e.g., Binford 1983:87–94, 100, 
143) within the general functional/adaptive approach that 
characterized Binford’s earlier attempts at understanding 
the “Mousterian problem” (Binford 1979, 1980, 1983, 1989; 
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see also Schiffer 1987). Looking to ethnographic analyses 
to inform him of the processes leading to the formation 
of assemblages of material artifacts, Binford emphasized 
the changing roles of mobility and settlement strategies as 
behavioral adaptations to varying needs of human groups 
combined with shifts in resource structure and availabil-
ity. Such complex interactions seemed to determine the 
dynamics of technological systems and their signatures 
(e.g., modes, rates and locations of production, trans-
port, and use and discard of artifacts) in ethnographic 
situations.

The extensive use of ethnographic observations as 
analogs for the technological organization of prehistoric 
peoples is not self-evident and requires justifi cation. To 
begin with, there are ethical and philosophical questions 
that are inseparable from the use of ethnographic data 
in archaeology. Extant hunter-gatherers are not fossil-
ized remains of the Paleolithic, and their behaviors are 
not residues of the Paleolithic way of life. Furthermore, 
they cannot be considered a direct analogy for prehis-
toric behaviors (Gould 1980:29–36; O’Connell 1995; Wylie 
1985). The wealth of ethnographic behavioral data is irre-
coverable by archaeology. It may (too easily) be projected 
into the past, but at best such projection would be an 
unsubstantiated assumption.

This is not an easy problem to tackle, since “no 
amount of improvement in the knowledge of the pre-
sent contexts could establish the empirical credibility of 
the claims an interpretative hypothesis makes about the 
past” (Binford 1967:10). The variability observed in the 
behaviors of current hunter-gatherers may have arisen 
in its present format only with the occurrence of behav-
iorally modern humans (Kelly 1995:333–338; Klein 1995). 
The issue bears directly on the question of the variability 
of material culture in the Middle Paleolithic. Lithic assem-
blages of this time span are often considered monotonous 
and relatively homogenous, despite the long duration of 
the Middle Paleolithic that incorporates many technolog-
ical shifts (e.g., Kuhn 1995a; Shea 2006a). This is viewed 
as a signifi cant contrast to the regional variations in the 
morphologies of similarly used artifacts observed among 
extant hunter-gatherers who live under variable environ-
mental conditions. It has been suggested that the begin-
nings of this trend go back to the Upper Paleolithic, when 
there is little doubt that behaviorally modern humans 
inhabited most of the Old World (e.g., Klein 1995).

Inferences made from ethnographic observations to 
the archaeological record are founded on the assumption 
that past hunter-gatherers were faced with the same types 
of challenges as are extant ones. Paleolithic groups had 
to decide and act on access to raw materials, transport of 
implements, and the optimal ways of orchestrating sub-
sistence-related behaviors, such as procuring food and 
fi nding and preparing shelter and fuel under changing 

conditions. On the assumption that decision-making pro-
cesses responded to similar types of challenges and sur-
vival requirements, the use of economic models within an 
evolutionary framework provides the tools to overcome 
the inherently problematic contribution of ethnographic 
and ethnoarchaeological research to Paleolithic studies. 
It enables identifi cation of the constraints underlying the 
observed patterns, so that predictions can be generated 
and tested to explain the variability in a large number 
of behaviors, ranging between food-getting technolo-
gies, foraging patterns, resource sharing, group composi-
tion, territoriality, and the formation of social hierarchies 
(O’Connell 1995:209–210). The material and behavioral 
records of modern hunter-gatherer groups have become 
the frames of reference for model building and for the for-
mulation of hypotheses about the past (Binford 2001 and 
references; Binford and O’Connell 1984; Galanidou 2000; 
Kuhn 1995a).

What, then, does the organization of a technologi-
cal system entail? To answer this question, it is necessary 
fi rst to defi ne the desired goals and, perhaps more impor-
tantly, the constraints of such systems. Technological sys-
tems are about problem solving, and the problems that 
they address involve risk management: how can the risk 
of failure to obtain resources adequately be minimized? 
As adequacy is measured in the currencies of time and 
energy, technological systems are organized so as to 
minimize expenditure of these currencies compared to 
the gain in survival potential conferred by the exploited 
resources (Jochim 1979, 1981, 1983; Torrence 1989a, 1989b). 
To achieve this goal, prehistoric groups scheduled their 
movements around the landscape to correspond to the 
spatio-temporal distribution of their resources, and they 
used strategies to ensure that the technological aids used 
to extract resources (i.e., tools designed and made in order 
to obtain resources from the environment) were available 
where and when they were needed.

Extractive technologies in the prehistoric past may 
have used a large number of raw materials. Wood and 
bone may have been part of human extractive technol-
ogy from as early as the Lower Pleistocene (e.g., Backwell 
and d’Errico 2004, 2008; Belitzky, Goren-Inbar, and Werker 
1991; d’Errico and Backwell 2003; Goren-Inbar et al. 2000) 
and certainly since the late Middle Pleistocene, as evi-
denced by the impressive wooden spears found in sev-
eral European sites (Oakely et al. 1977; Thieme 1997). For 
the Mousterian, however, there is little tangible evidence 
for the use of other raw materials such as bone (see Villa 
and d’Errico 2001; but also Gaudzinski 1999). The focus of 
prehistorians on lithics is often blamed on the notoriously 
incomplete nature of the archaeological record. This is a 
real enough problem; but lithics were indeed conceived 
by prehistoric people  as functional, technological items 
characterized by their “for-ness” (Kroes and Meijers 2006). 



The Lithic Assemblages of  Qafzeh Cave

10

The archaeological evidence from the Middle Paleolithic 
onward offers positive evidence of the importance of lith-
ics in extractive technologies, well after other materials 
had been put to use (e.g., Goring-Morris and Belfer-Cohen 
2003; Rots 2002).

With these broadly drawn premises, I now turn to an 
overview of the Levantine Middle Paleolithic record and 
the different models aiming to explain its variability.

The Levantine Middle Paleolithic: An Overview

Different authors have suggested different defi nitions of 
the time span of the Levantine Middle Paleolithic and the 
cultural entities included in it. Some archaeologists con-
sider the group of assemblages known as the Acheulo-
Yabrudian as the basal industry of this period (e.g., Jelinek 
1982a). Recent studies of both the Acheulo-Yabrudian and 
the earliest Mousterian, however, suggest that there are 
signifi cant discontinuities in terms of lithic technology 
and typology, refl ected in the ways of producing fl akes 
and laminar blanks and in the absence of bifaces (e.g., 
Ashkenazi 2005; Barkai, Gopher, and Shimelmitz 2005; 
Meignen 2000; Monigal 2002). These justify the view that 
the beginning of the Middle Paleolithic coincides with 
the fi rst occurrence of the Mousterian industries (Goren-
Inbar 1994).

Now known to have begun some 250,000 years ago, 
based on thermoluminescence (TL) dates from Tabun and 
Hayonim Caves (Bar-Yosef 1998a; Mercier and Valladas 
2003; Mercier et al. 2007; Valladas and et al. 1998), the 
Middle Paleolithic period has been studied from the early 
days of prehistoric research in Israel (appendix 1). The 
majority of large, stratifi ed cave sites containing remains 
from this period were fi rst discovered and excavated in 
the 1920s and 1930s by Garrod (at Tabun, Skhul, Shukba), 
Neuville (at Qafzeh, the Judean Desert sites), Turville-
Petre (in the Amud drainage, Kebara), and Stekelis 
(Garrod and Bate 1937, 1942; Neuville 1951; Stekelis 1956; 
Turville-Petre 1932). Some of the major sites were re-exca-
vated and restudied when excavation and retrieval tech-
niques were improved (Bar-Yosef et al. 1992; Copeland 
1983a; Jelinek 1977, 1982a; Jelinek et al. 1973; Schick and 
Stekelis 1977; Vandermeersch 1981). New Mousterian 
open-air sites were discovered and dug in the Negev, the 
coastal plain, the Golan Heights, and the Transjordanian 
plateau, as were caves in Galilee, the Syrian desert, and 
Lebanon (Akazawa 1979, 1988; Akazawa and Muhesen 
2002; Clark et al. 1988; Crew 1976; Gilead 1980, 1988; 
Gilead and Grigson 1984; Goren-Inbar 1990b; Henry 
1995c; Hovers, Rak, and Kimbel 1996; Marks 1976, 1977; 
Meignen 1998; Munday 1977; Nishiaki 1985; Ronen 1974, 
1984; Suzuki and Takai 1970). The renewed and new exca-
vations yielded a wealth of information pertaining to the 

chronology, human populations, subsistence behavior, site 
formation processes, and lithic variability, thus establish-
ing the foundation for revised interpretations of human 
biology and behavior in the Middle Paleolithic Levant.

Findings in the Levant from as early as the 1920s 
have been pivotal in severing the conceptual Gordian 
knot between anatomical and cultural modernity (Hovers 
1997, 2006). The Eurocentric frame of reference of the 
1920s equated Mousterian lithic artifacts with the pres-
ence of Neanderthals. Thus, the Zuttiyeh skull, erro-
neously thought to have been associated with Mousterian 
lithics, was initially hailed as the fi rst Neanderthal found 
outside Europe (Turville-Petre 1927), while the discovery 
of the Tabun C1 Neanderthal skeleton with Mousterian 
lithics was considered par for the course. Not so with 
the Skhul human remains, which were found associated 
with classic Mousterian assemblages, but whose morpho-
logical traits were reminiscent of modern Homo sapiens 
(McCown 1934; McCown and Keith 1939). A similar situ-
ation was encountered later in Qafzeh Cave (Tillier 1999; 
Vandermeersch 1981). Subsequent discoveries at the sites 
of Shanidar, Kebara, Amud, and Dederiyeh did little to 
resolve the issue.

The human remains found in the Mt. Carmel caves 
and in Qafzeh Cave raised the question of variation 
for the fi rst time in the history of paleoanthropology 
(Wolpoff and Lee 2001). Based on their anatomy the 
Skhul remains were variably classifi ed, fi rst as belong-
ing to a variant of the Neanderthals (“Paleoanthropus 
Palestinensis,” Keith in McCown 1934), and later as inter-
mediate forms between generalized early Neanderthals 
and modern humans succeeding them (“Proto Cro-
Magnon,” Howell 1958). Until as late as the 1980s, the 
Levant was widely regarded as providing the clearest 
evidence for a transitional phase between Neanderthals 
and modern humans, with a relatively late date for the 
transition (Howell 1959; Suzuki and Takai 1970; Wolpoff 
1996). The postulated transitional phylogenetic status of 
the hominins was argued to have been refl ected in cul-
tural manifestations as well, specifi cally in the charac-
teristics of lithic assemblages made by these transitional 
forms (Jelinek 1982b; Watanabe 1970a).

The notion of transition, congruent with the then-
dominant Eurocentric view of human “bio-cultural” 
evolution, was undermined by anatomical studies (e.g., 
Rak 1986, 1990; Vandermeersch 1981, 1982; although see 
Trinkaus et al. 1999), which argued against a view of 
anagenetic change. A number of physical anthropologists 
agree that there are two different taxa in the Levantine 
Middle Paleolithic (e.g., Aiello 1993; Klein 1995; Rak 1993; 
Vandermeersch 1982). The hominins from Qafzeh and 
Skhul, and the Tabun C2 mandible (Rak 1998) are identi-
fi ed as anatomically modern humans, while Tabun C1 and 
the remains from Kebara, Amud, and Dederiyeh Caves 
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are affi liated with the European Neanderthals. According 
to some researchers (e.g., Rak 1993; Stringer and Gamble 
1993), Neanderthals in both regions should be considered 
members of a distinct species.

An expanding data base of geo-chronological studies 
now indicates that modern humans antedated or at least 
were contemporaneous with the Neanderthal-like homi-
nins in the Levant. The age estimates for Skhul and Qafzeh 
fall 120,000–85,000 years ago, while the Kebara and Amud 
Neanderthals are dated ca. 70,000–48,000 years ago (Grün 
et al. 2005; Mercier et al. 1993; Rink et al. 2001; Schwarcz 
et al. 1988, 1989; Stringer et al. 1989; Valladas et al. 1987, 
1988, 1999).

The dating evidence from Tabun is unfortunately 
contentious because of discrepancies among dating meth-
ods (Bar-Yosef 2000; Meignen et al. 2001b). The recently 
revised TL date of Tabun layer C is 165,000 years ago 
(Mercier and Valladas 2003). This date would indicate that 
the Neanderthal C1 pre-dates the known burials of ana-
tomically modern humans found at Qafzeh and Skhul, if 
the revised Electron Spin Resonance (ESR) age estimates 
are accepted (Grün and Stringer 2000). However, the 
Tabun C1 Neanderthal skeleton may be intrusive from 
layer B into layer C, as hinted by Garrod and Bate (1937) 
(see discussion in Bar-Yosef and Callander 1999). If so, it 
could be later than the postulated dates for layer C. Layer 
B in Tabun is not adequately dated. If the results of recent 
dating efforts and studies of dental remains are taken 
at face value (Coppa et al. 2005, 2007), the Neanderthal 
occupants of Tabun B existed 90,000–80,000 years ago, 
somewhat earlier than other known Neanderthals in the 
region. Be that as it may, the anatomically modern mandi-
ble C2 was unquestionably found in layer C, stratigraph-
ically somewhat lower than the C1 Neanderthal skeleton 
(Rak 1998). This situation is minimally congruent with 
the notion of the two groups’ contemporaneity; a more 
extreme (and realistic, given the resolution of the exca-
vation techniques of the early twentieth century) inter-
pretation of the stratigraphic relationship is that moderns 
existed in the Levant prior to the Neanderthals, maybe as 
early as 165,000 years ago.

This TL chronology of Levantine Middle Paleolithic 
sites, coupled with the anatomical data, is inconsistent 
with the idea that Neanderthals were the evolutionary 
forefathers of modern humans, thus refuting the notion 
of a linear transition between the two taxa. Nonetheless, 
it has been suggested that all the human remains in the 
Levant are representatives of a single, highly variable 
population of modern humans (e.g., Arensburg and 
Belfer-Cohen 1998; Corruccini 1992; Tillier 2005; Wolpoff 
and Lee 2001). Such a scenario complies with some vari-
ants of the “regional continuity” model (e.g., Clark and 
Lindly 1989; Frayer et al. 1993; Eswaran 2002; Eswaran 
et al. 2005; Wolpoff 1989). Alternately, the Qafzeh and 

Skhul (and Tabun C2?) hominins could have arrived in 
the Levant as part of a larger biotic dispersal or diffusion 
wave (Harpending et al. 1998; Tchernov 1992; Templeton 
2002; Walter et al. 2000; White et al. 2003).

Coexistence of Neanderthals and modern humans 
can no longer be considered a uniquely Levantine trait. 
Some Neanderthal groups continued to exist in Europe 
well after the arrival of Homo sapiens (Higham et al. 2006; 
Hublin et al. 1995; Mercier et al. 1991; Schmitz et al. 2002). 
There are, however, two important differences between 
the two regions in the patterns of coexistence and overlap 
during the Middle Paleolithic. First, the time span in which 
such coexistence occurred in Europe is short compared to 
the Levant (Conard and Bolus 2003; Mellars 2006). Second, 
and more pertinent to the business at hand, to date there 
are no known instances in Europe of modern humans 
that produced Mousterian lithic assemblages. Moreover, 
Neanderthal authorship of non–Middle Paleolithic (i.e., 
Châtelperronian) assemblages has been established in 
only two cases (at Saint Césaire and Arcy-Sur-Cure; see 
Bordes 2002; d’Errico et al. 1998; Hublin et al. 1996; 
Vandermeersch 1984; Zilhão and d’Errico 1999). In con-
trast, the occurrences of the Mousterian material culture 
in the Levant cut across taxonomic boundaries. Both 
populations produced their lithic assemblages by apply-
ing Levallois fl aking and used a comparable range of 
typological forms. Additionally, faunal residues found at 
sites with human skeletal remains show that both groups 
exploited similar faunal species by hunting (Rabinovich 
and Hovers 2004; Rabinovich and Tchernov 1995; Speth 
and Tchernov 1998, 2001; Stiner 2006).

In some respects, the Levantine Middle Paleolithic is 
not unlike the African Middle Stone Age (MSA), where 
the use of broadly similar lithic technologies by several 
non-Neanderthal populations has been recognized over 
a large geographic scale and a long stretch of time (e.g., 
Klein 2000; McBrearty and Brooks 2000; Pleurdeau 2003). 
African hominin fossils that are broadly contempora-
neous with the Levantine ones are assigned to several 
species—Homo rhodesiensis, Homo helmei, or Homo sapi-
ens idaltu (McBrearty and Brooks 2000; White et al. 2003). 
These species are thought to have evolved in Africa, 
although the input of some “backtracking” populations 
cannot be ruled out (e.g., Dennell and Roebroeks 2005). 
In contrast, the Levant stands out as a contact area where 
various Middle Paleolithic human groups that had orig-
inated in different continents might have encountered 
each other. Yet the regional Middle Paleolithic has an 
“endemic” aspect, with a material culture record that is 
distinct from those of neighboring regions (e.g., Bar-Yosef 
2006: fi g. 1). This seeming discrepancy between the pos-
tulated evolutionary history of Levantine populations 
and the trajectories of their material culture bears on the 
behavioral fl exibility of Levantine Middle Paleolithic 
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groups and is informative about processes that enabled 
the major change that occurred at the end of the period.

Lithic Variability in the Levantine 
Middle Paleolithic

To date material expressions of cultural variability in 
the Levantine Mousterian can be effectively observed 
mainly in the lithic assemblages, although other behav-
iors (e.g., burial behavior, hearth construction, hunting 
strategies, use of space) have recently been studied in 
this context (Alperson-Afi l and Hovers 2005; Henry 2003; 
Hovers et al. 1995; Meignen et al. 2001a; Rabinovich and 
Hovers 2004; Speth and Tchernov 2007). The phenome-
non has been approached from two distinct worldviews. 
One was “anagenetic,” arguing for a single path of typo-
technological change of Mousterian industries through-
out the Middle Paleolithic. Neuville’s early defi nitions of 
Middle Paleolithic lithic assemblages in the Levant con-
formed with the early European classifi catory framework 
that identifi ed Mousterian and Levallois as two different 
lithic entities (Neuville 1934: fi g. xv).6 Moreover, only 
after the publication of the deeply stratifi ed sequences of 
Tabun and Yabrud was he persuaded that the Mousterian 
was indeed later than the handaxe industries (Neuville 
1951:260–262). Garrod, in turn, emphasized the differences 
between the Mousterian of the Wadi Mughara caves and 
the European Mousterian (Garrod 1934:144), recogniz-
ing the inadequacy of the Levallois/Mousterian dichot-
omy in the Levantine context. To indicate the mixture of 
characteristics in the lithic assemblages of the Levant, she 
coined the term “Levalloiso-Mousterian” (Garrod and 
Bate 1937:115).7 Based on the “key” (Garrod 1934:133) 
composite sequence of Tabun, Skhul, and el-Wad, Garrod 
distinguished between Lower and Upper Levalloiso-
Mousterian, relying on the “surer test” (compared to lithic 
typology) of biostratigraphic changes (Garrod and Bate 
1937:115).

Both Neuville and Garrod pointed out the differences 
among the Mount Carmel sites, Judean Desert localities, 
and Qafzeh. The details of the patterns observed were 
sometimes contradictory; for example, Garrod noted a 
decrease over time in the ratio of points to scrapers in 
Tabun, whereas Neuville observed a reversed pattern at 
Qafzeh. Still, both researchers described a linear develop-
ment of industrial phases of the local Mousterian (see also 
chapter 2).

More recently, Copeland (1975) suggested that varia-
tions in the techniques used for Levallois core prepara-
tion and frequency shifts of typological classes along 
the Tabun sequence should be used as a chrono-cultural 
model for a three-phase sequential change in Mousterian 
industries of the Levant. Jelinek accepted Tabun as such 

a model, but recognized only a bipartite division of the 
sequence (table 1.1; see Jelinek 1982b:74, 1992:256; Ronen 
1979). Moreover, he noted that not all the excavated 
assemblages can be accommodated comfortably into the 
Tabun model. For example, assemblages from the sites of 
‘Ain Difl a and from the 1960s excavations at Amud Cave 
showed both Tabun D and B affi nities. In the same vein, 
he viewed the open-air site of Quneitra as an occurrence 
of a non-Levallois typical Mousterian industry, a variant 
not known from Tabun. By that time, Garrod had long 
conceded that “an industry found in isolation cannot be 
classifi ed as Upper or Lower Levalloiso-Mousterian on 
the basis of typology alone” (Garrod 1962:234), whereas 
Copeland herself retracted her linear approach in later 
publications (e.g., Copeland 1983a). Nonetheless, the 
model of “Tabun types” is upheld to this day by many 
archaeologists, albeit with modifi cations (table 1.1).

Another group of scholars held a radically contrast-
ing, dendritic view of the Levantine Middle Paleolithic. 
Recognizing fi ve typological variants of the Mousterian, 
Perrot (1968) adhered to Bordes’s ideas about the 
European Mousterian and identifi ed each such variant 
as corresponding to a distinct “phylum.” He perceived 
the pattern of variability in the Levantine Mousterian as 
resulting from a process of branching evolution (évolution 
buisonnante) over time. (Interestingly, Bordes himself did 
not see this diversity in the Levantine Mousterian.)

Crew (1975) was interested in geographic patterns, 
specifi cally interregional comparisons that explored the 
variation in traits of Levallois products. On this basis, 
he evaluated the amount and paths of cultural diffusion 
between the Levantine Mousterian and its Nile Valley and 
North African counterparts (i.e., the Nubian and Libyan 
Mousterian). He also looked in some detail at technological 
differences between coastal and inland sites in the south-
ern Levant (e.g., Kebara, Skhul B, El-Wad G, Tabun D–B, 
and Shukba versus Erq el-Ahmar E, Abu Sif C–B, Sahba B, 
Ghar, Rosh Ein Mor, and Nahal Aqev). Although he noted 
differences on both these geographic scales, he offered no 
explanations for their occurrences. Skinner (1965), too, saw 
the variability of the Mousterian as a regional phenome-
non. He distinguished between the Zagros Mousterian, 
typifi ed by high frequencies of retouched tools and low 
Levallois indices, and the Levantine Mousterian, which 
he characterized by a moderate to high Levallois compo-
nent. Skinner identifi ed a higher degree of variability in 
the Levantine compared to the Zagros Mousterian. Thus, 
he divided the Levantine Mousterian (his group C) into 
four industrial types (namely, Abu Sif, Tabun, Yabrud, 
and Erq el-Ahmar) on typological grounds, including 
variations in the morphologies of Levallois products. For 
Skinner these regional differences represented the social 
and territorial spacing of different Mousterian groups, 
each of which was associated with its own geographic 
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Table 1.1 Division of the Levantine Middle Paleolithic according to the Tabun sequence

Author Phase Characteristics

Copeland 1975:329–330 Phase 1
(Tabun D)

Predominantly single-axis methods of preparation of Levallois cores; laminar, triangular 
parallel-sided blanks that are struck off along the same axis as the core preparation, 
evidently by stone hammer; production of heavy fl akes and points, some with 
pronounced bulbs; plain butts common on fl akes, blades, and points; relative 
abundance of retouched Levallois elements.

Ronen 1979:302 Abu Sif facies 
(Tabun D)

A high proportion of blades and elongated points and a high frequency of Upper 
Paleolithic elements; relatively few Mousterian tools.

Marks 1992b:232 Early and late
early Levantine
Mousterian 

(“Tabun D-type”)

Developed unipolar Levallois technology that emphasizes the production of elongated 
blanks, including many Levallois points; fl akes and even shorter points tend to be 
produced from bipolar Levallois cores; a large range of Levallois techniques, and 
fl akes produced from ovoid centripetally prepared Levallois cores, are not rare; also 
includes a number of other core reduction techniques, including discoidal through 
simple single-platform hard-hammer blade production; typologically, only few 
side-scrapers, moderate frequencies of denticulates, and signifi cant numbers of 
Upper Paleolithic tools; a temporal trend toward less diverse core reduction 
strategies and toward blank production from elongated unipolar or bipolar cores; 
the frequencies of Middle Paleolithic tool types decrease markedly through time to 
the point of disappearance.

Bar-Yosef 1998a:44 Abu Sifi an
(“Tabun D-type”)

Typical blanks obtained from essentially unipolar convergent cores with evidence for 
bidirectional fl aking; use of both Levallois and non-Levallois methods; minimal 
preparation of striking platforms; blanks are classifi ed as blades and elongated 
points. In some cases the appearance of crested blades indicates the use of a 
prismatic volumetric concept similar to the one that characterizes the Upper 
Paleolithic blade industries.

Copeland 1975:330 Phase 2
(Tabun C)

Virtual absence (0–2%) of triangular points; the majority of fl akes are broad, transverse, 
oval, or offset types, either centripetally prepared on the dorsal surface or struck off 
obliquely to the axis of the preparation of the fl akes; single-axis cores are virtually 
absent; very small fl akes are abundant; side-scrapers and denticulates are the only 
common tool types; Upper Paleolithic tools are virtually absent; fl akes are used as 
cores (Nahr Ibrahim pieces are quite common) and cores are reworked into tools; 
very few retouched Levallois tools. 

Bar-Yosef 1998a:47 “Tabun C-type” Blanks are often oval rectangular, sometimes large fl akes, struck from Levallois cores 
through centripetal and/or bidirectional preparation. Only small numbers of 
triangular points in defi nite horizons.

Ronen 1979:303 Tabun C–B facies Blades are less numerous and the Mousterian components, especially side-scrapers, are 
more numerous than in the Abu Sif facies. Elongated points are replaced by broad 
and short points; another group included in this facies is assemblages with a very 
low number of retouched tools and a dominant Levallois component.

Marks 1992b:232 Late Levantine
Mousterian 

(“Tabun C-type” 
and “Tabun 
B-type”)

Production of classical ovoid Levallois fl akes from centripetally prepared Levallois 
cores; in addition, some elongated blanks are produced, including some points; on 
the whole, a wide range of production strategies is used; heavily dominated by side-
scrapers and Mousterian points on large and fl at fl akes; Levallois points and Upper 
Paleolithic tools are rare; Tabun B type is a combination of D- and C-type; based 
on Kebara, it has short, wide-based points which become rare in its later phases; 
Levallois production from unipolar cores with some use of centripetally prepared 
cores; simple side-scrapers, mostly on thin blanks, are the dominant tool type, with 
rare Upper Paleolithic tools and denticulates.

Copeland 1975:332 Phase 3 
(Tabun B)

Monotonous and standardized production of Levallois points; technological 
characteristics combine those of phases 1 and 2: the points are struck from either 
single-axis or centripetally prepared cores; the fl akes are light and thin, resembling 
those of the earlier phase 2, but more laminar and narrow forms prevail.

Bar-Yosef 1998a:47 “Tabun B-type” Blanks removed mainly from unipolar convergent Levallois cores. Typical products 
are broad-based Levallois points, commonly with a chapeau de gendarme striking 
platform and a special tilted (concorde) profi le. Flakes and blades are produced 
as well. 
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region. Perrot, Skinner, and Crew alike inferred some 
degree of contemporaneity of the Levantine Mousterian 
variants that each of them defi ned.

At this point it would be useful to have a somewhat 
more detailed idea of the assemblages that are the subject 
matter of such contrasting interpretations (see also table 
1.1). One important aspect of the Levantine Mousterian 
is that it is usually lightly retouched, both quantitatively 
(the number of retouched pieces) and qualitatively (the 
intensity of retouch), though some exceptions do occur, 
notably in the earlier Mousterian (see Hovers 2001; 
Meignen et al. 2006 and references therein). Among the 
retouched pieces, the range of tool forms is rather limited. 
Scrapers dominate the formal tools, and among them 
simple scrapers (often convex) are the norm (Goren-Inbar 
and Belfer-Cohen 1998). There have been claims for a 
chrono-typological change from earlier assemblages with 
an emphasis on end-scrapers and burins to later ones 
with an emphasis on Mousterian tools (side-scrapers and 
retouched points) (Marks 1992a). But despite a degree of 
variation, typological compositions of the various assem-
blages place most, if not all, known assemblages within 
the parameters of Bordes’s typical Mousterian (Bordes 
1981:83).

This relative typological monotony of Levantine 
Mousterian assemblages is tied to a theme that commonly 
emerges in studies of the Middle Paleolithic, despite the 
typological variations described by Bordes and acknowl-
edged (to various degrees) by more recent researchers 
(e.g., Delagnes and Meignen 2006 and references therein). 
Over a long stretch of time Mousterian groups across the 
Eurasian landscape shared the use of Levallois fl aking 
technologies coupled with a number of redundant tool 
morphologies. This clearly contrasts with the diverse 
technological adaptations known among current hunter-
gatherer groups in comparably variable environments 
(Kuhn 1995a), whose tool kits are notably responsive in 
design and shape to the variations in properties of the tar-
geted prey species (e.g., Lee 1979; Oswalt 1976). Moreover, 
use-wear analyses have shown the Mousterian tool kit to 
consist of unspecialized technological aids for general 
processing and manufacturing purposes (Anderson-
Gerfaud 1990; Beyries 1987, 1988; Shea 1989, 1991). Stone 
tools especially designed as part of an “extractive tech-
nology” (in the sense of Binford and Binford 1966), spe-
cifi cally for food acquisition, are scarce. Stone (Levallois) 
points in Levantine Mousterian assemblages have been 
claimed to be specialized hafted hunting weapons (Shea 
1988, 1991, 1993), but use-wear analyses are inconclusive. 
Some studies have indicated that even these allegedly spe-
cialized artifacts were used in a rather generalized man-
ner (e.g., Plisson and Beyries 1998; Roler and Clark 1997; 
Shea 1989, 1991, 1993). And yet, the archaeological record 
demonstrates that Mousterian people in the Levant (as 

elsewhere) were capable foragers despite their non-spe-
cialized tools and their apparent lack of responsiveness to 
particular environmental conditions. Mousterian groups 
in Eurasia were successful hunters of medium-sized and 
large game as well as smaller animals (Bocherens et al. 
2005; Chase 1986; Gaudzinski and Roebroeks 2000; Klein 
1995, 2000; Marean and Kim 1998; Shea 1997; Speth and 
Tchernov 1998, 2001; Stiner 2002). They were presumably 
competent at exploiting other types of resources as well, 
for which there is rare, if any, archaeological evidence. 
That these abilities are not refl ected immediately and 
directly in the diversity of stone tools is a puzzling feature 
of the Mousterian in the Levant and elsewhere.

If not specialized tool kits for specifi c resources, what 
were the means that enabled the long-term successful 
subsistence behavior of Mousterian groups? One solution 
may have been the adjustment of land-use patterns (i.e., 
the size of exploited territories and the timing, frequency, 
and scale of movement) to variations in the availability 
and abundance of prey species, to enhance capture suc-
cess. In other words, the cultural means of adaptation to 
variations in the resource base would have been through 
shifts and reorganization of a comprehensive system of 
exploiting lithic resources rather than the production 
and use of special tools. The latter strategy would have 
entailed, for instance, variations in lithic raw material 
procurement patterns, followed by adjustments in raw 
material economy (i.e., use and discard patterns). Indeed, 
this type of compensation for the minimal role of design 
in subsistence-related technology may have been the one 
favored by at least some Neanderthal populations in 
Europe (e.g., Kuhn 1995a; Stiner and Kuhn 1992). In the 
Levant, seasonal differences in resource distributions and 
availability would not be as dramatic as in more northern 
latitudes. Secondly, and perhaps more important to the 
current discussion, the Levant is highly variable in terms 
of topography and climate, and offers a large number 
of diverse habitats and ecological niches to be exploited 
over a relatively small geographic extent. Variations in 
the availability and abundance of resources in the various 
ecological niches could be effi ciently negotiated by group 
or individual mobility, which would also have brought 
people to the proximity of useful raw material and would 
require less elaborate organizational strategies. An alto-
gether different strategy would involve a broadening 
of the dietary niche to include resources that could be 
exploited without specialized procurement technologies, 
for example, going after sessile faunal species or non-
faunal resources (e.g., Lev, Kislev, and Bar-Yosef 2005; 
Madella et al. 2002; Speth and Tchernov 2003; Stiner and 
Tchernov 1998). Yet other alternative solutions could have 
emphasized hunting behaviors that were based on social 
cooperation rather than on technology-assisted strategies 
(Shea 1998).
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Why Look at Qafzeh Cave for Clues 
about Lithic Variability?

Qafzeh Cave is one of the most important locales known 
today in the Levant, if not globally. The site’s initial claim 
to fame was based on the recovery of, and early age esti-
mates for, the skeletal remains of anatomically modern 
humans, who nonetheless produced Mousterian indus-
tries. Specimens assigned to the same hominin type and 
associated with similar industries were found at Skhul, 
at a somewhat earlier date. However, the lithic assem-
blages from Skhul, excavated in the late 1920s and selec-
tively curated, do not allow the kind of detailed study 
attempted here. And while it is true that anatomically 
modern humans from the MSA in South Africa are dated 
to a slightly earlier date than Qafzeh, human remains 
in the South African sites of Klasies River Mouth and 
Border Cave are not as well preserved, and their strati-
graphic provenience is sometimes problematic ( Grün and 
Stringer 1991; Grün, Beaumont, and Stringer 1990; Grün, 
Shackleton, and Deacon 1990; Sillen and Morris 1996).8 
Qafzeh is the only Eurasian site at which the lithic assem-
blages of Mousterian-making Moderns can be studied 
stratigraphically and compared to those of Neanderthals. 
It should be clear from the ongoing discussion that this 
places the assemblages of Qafzeh in a unique position to 
act as test cases for many of the hypotheses derived from 
the explanatory models. The study of the lithic assem-
blages from the Mousterian layers of the terrace of Qafzeh 
Cave (hereafter referred to as “Qafzeh Cave”) provided 
an opportunity to address the problem of lithic variabil-
ity in the Levantine Mousterian by attempting to discern, 

describe, and explain the effects of ecological and cultural 
processes on lithic variability within a single site. The 
insights gained from this case study, as well as available 
information from a number of other sites, are then used to 
make inferences about the possible operative mechanisms 
that created variability in the Levantine Mousterian.

This approach stems from the notion that a complex, 
multivariate phenomenon may be more easily stripped 
down to its basic elements if the number of causative 
agents is reduced. The study of the lithic assemblages 
of Qafzeh Cave looks at inter-assemblage variability, as 
the various non-contemporaneous assemblages clearly 
represent different occupations. But by studying the 
assemblages from a single geographic locale some fac-
tors are eliminated (or at least greatly reduced as infl u-
ential forces) from the discussion, allowing a clearer 
view of other sources of variability. Similarly, using the 
sample from Qafzeh Cave reduces the degree of uncer-
tainty about the biological affi liation of the tool makers. 
The taxonomic identity of the human populations from 
Qafzeh (and Skhul) is the least debatable in the period’s 
record, since even those who recognize only a single pop-
ulation in the Levant (e.g., Arensburg and Belfer-Cohen 
1998; Corruccini 1992; Wolpoff 1996:604–608) view it as 
a highly variable population of modern humans rather 
than Neanderthals.

Of course, it would be naïve to argue that any sin-
gle set of archaeological fi nds is fully informative about 
such complex systems. But the longest journey starts with 
a single step, and I perceive this work as one step in what 
I hope is the right direction for understanding Middle 
Paleolithic lithic variability.
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2
Premises and Concepts Underlying 
the Study of the Qafzeh Lithics

The Sample 

The assumption underlying prehistoric research is that 
all the fi nds derived from asedimentologically discrete 
stratigraphic horizon at a given locality have temporal 
and spatial unity and constitute a discrete assemblage 
(Clarke 1979). This is clearly a relative, heuristic premise 
rather than an absolute measure of contemporaneity, as 
contexts that represent genuine, human life situations are 
rarely encountered in the prehistoric record (as discussed 
by Adler, Prindiville, and Conard 2003). A vast literature, 
drawing on empirical studies from numerous geographic 
regions and different time periods, has dealt with these 
questions (e.g., Bordes 1975; Clark and Kleindienst 2001; 
Leakey 1971; Villa 1983).

The extent to which archaeological data resemble a 
real-life scenario is largely dependent on site formation 
processes. Archaeological deposits, more often than not 
are palimpsests (Binford 1982), documenting the long-
term recurrent operation of cultural systems in any sin-
gle locale. Many complex and diverse natural processes, 
as well as anthropogenic ones, affect the formation of 
the archaeological record during and after deposition. 
Natural processes may include hydraulic action, biotur-
bation by burrowing and denning animals, trampling, 
chemical diagenesis that affects both bones and sedi-
ments, or paleo-geochemical conditions that differen-
tially affect artifacts across the site’s space. Humans, too, 
contribute to the complexity of formation processes by 
using the same locale differently during various occupa-
tion episodes, carrying out different activities throughout 
the site’s space (and thus leading to seemingly different 
assemblages in various areas), or digging into archaeo-
logical deposits and disturbing them, to name only a few 

examples (e.g., Binford 1978, 1979, 1980, 1983; Goldberg 
and Sherwood 2006; Karkanas et al. 2000; Schiegl et al. 
1994, 1996; Schiffer 1987; Weiner, Goldberg, and Bar-Yosef 
1993). High-resolution sites that were created and aban-
doned within an individual life span or during a short, 
uninterrupted occupation (resulting in considerable suc-
cess in refi tting artifacts) are rarely encountered in the 
vast Paleolithic time frame. A few examples of such sites 
are Nahal Nizzana XIII (Davidzon and Goring-Morris 
2003), Far’ah II (Gilead 1988), Maastricht (de Loecker 
1994), Lokalalei 2C (Delagnes and Roche 2005), Abric 
Romani (Vaquero and Pasto 2001; Vaquero et al. 2001). In 
most cases, however, it is assumed that the most narrowly 
defi ned stratigraphic horizon forms the minimal indivisi-
ble unit of analysis.

This practice was upheld in the current analysis. 
The lithic artifacts originated from horizons defi ned by 
changes in sedimentation processes (Vandermeersch 
1981) or by arbitrary divisions (O. Bar-Yosef, pers. comm.) 
and are considered to be discrete assemblages that repre-
sent at least as many occupations as stratigraphic hori-
zons. Twenty-four such horizons were discerned in the 
Qafzeh terrace (see chapter 3 for details), of which the 
lower ten had accumulated within the time span of 109.9 ± 
9.9 to 82.4 ± 7.7 thousand years ago (Valladas et al. 1988; 
Schwarcz et al. 1988). An analysis of sedimentation pro-
cesses by Farrand (1979) suggested that the rate of depo-
sition at Qafzeh was relatively high. If this is correct, 
the dates bracketing the early part of the sequence may 
provide an exaggerated maximal extension of the time 
frame for the duration of its deposition. But even in 
a scenario of rapid accumulation it is likely that each 
archaeological assemblage at Qafzeh does not repre-
sent a single, nor even necessarily a continuous (again, 



Premises and Concepts Underlying the Study of the Qafzeh Lithics 

17

in the narrowest, “real life” sense) human occupation. 
Given the complexities of site formation processes, each 
of the Qafzeh assemblages may have accumulated over 
a number of years and possibly represent more than a 
single occupation event, notwithstanding the claim for 
high rates of deposition at the site. Each assemblage may 
refl ect a mosaic of possibly different behaviors. Therefore, 
although Qafzeh is a single site in the geographic dimen-
sion, its archaeological sequence represents multiple 
occupations in the temporal dimension. In this sense, the 
study carried out here deals with inter- rather than intra-
assemblage phenomena.

Such caveats determined my approach to the study 
of the Qafzeh assemblages. Sample sizes often constitute 
a problem in the analyses of archaeological materials in 
that they are insuffi cient for meaningful statistical testing. 
This is particularly true when the assemblages are bro-
ken down into many categories in the course of a detailed 
analysis. Archaeologists sometimes tend to agglomerate 
fi nds from consecutive stratigraphic horizons in order to 
compensate for this problem. In the case of Qafzeh, too, 
sample sizes obtained from single assemblages were at 
times too small for a useful statistical treatment of cer-
tain variables. However, agglomeration of data from sev-
eral discrete assemblages into a single larger sample was 
deemed archaeologically unwarranted, given the con-
siderations outlined above. Lumping assemblages into a 
single, larger sample was considered a valid research tac-
tic only when great archaeological similarity among any 
two stratigraphically successive assemblages suggested 
strong behavioral similarities. As it turned out, this was 
never the case throughout the study.

The body of data used in this study derived from 
the analysis of lithic assemblages excavated from the ter-
race sequence of Qafzeh Cave in the 1960s and 1970s. The 
excavation was conducted according to a grid of 1 m2 
squares and fi nds larger than 15 mm were registered in 
three coordinates within their squares. In addition, all the 
sediments excavated from 5-cm spits were sieved through 
a 1.5 mm mesh, so that smaller lithics (and bones) were 
collected with reference to grid squares and elevations. 
These systematic collection procedures ensured the inclu-
sion in the study of all size fractions.

Understanding Reduction Processes

The explanation of lithic variability involves ever-expanding 
tiers of interpretation, starting with the objects themselves 
and ending with the reconstruction of past social and 
economic behaviors. In the following (after Isaac [1981] 
1996), I approach the interpretation of lithic variability 
as a stepwise process that attempts to address potential 
explanatory factors in a hierarchical sequence, in which 

each analysis is a stepping stone for the next. Residual 
variance unaccounted for by a given fundamental explan-
atory factor is carried over to the next step, to attempt its 
explanation by the next factor.

The fundamental explanatory factor in this analysis 
is the process of manufacturing artifacts, specifi cally the 
mechanical and physical constraints of raw material, and 
the effects of techniques (e.g., the type[s] of hammerstones 
used in the process of reduction) and of the actions them-
selves (e.g., platform shaping, core preparation, and shap-
ing), on the morphological and metrical patterns seen in 
the assemblage. The insights obtained at this level enable 
us to formulate questions about the residual variance and 
move on to address abstract questions about the intention-
ality of blank and tool designs, and how they operated as 
part of hominins’ overall problem-solving strategies. This 
basic information requires detailed descriptive and ana-
lytical documentation of the assemblages.

Esteem for technical reports is declining in recent sci-
entifi c practice. Research in prehistoric archaeology has 
often been oriented toward specifi c problems, and ana-
lysts have focused narrowly on those particular attributes 
and variables that were deemed informative for those 
specifi c goals. “[C]ondescension [was] expressed towards 
monographs and their authors . . . The works are dismissed 
as exercises in ‘mere description’ . . . monographs do not 
emerge as the vanguard of creative novelty” (Gould 
1989:97–100). This is an unfortunate attitude, especially 
in the historical sciences where the detailed description 
provides the database that transcends into the intangible 
phenomenon that one aims to explain. The monograph 
is the foundation for reconstructing a three-dimensional 
world from fragmented and incomplete evidence (and 
that, indeed, is the aim of research in archaeology, pale-
ontology, or geology). This is not to say that assemblage 
description is objective or devoid of theoretical presup-
positions. Nevertheless, a detailed, basic description is 
the closest that historical scientists can come to allowing 
their colleagues to better evaluate interpretations, to use 
the data in a critical and informed manner, and to rely 
on them as a foundation for further research. Where the 
subject of discussion is behavior, an abstract phenomenon 
even when observed in real time, presenting as many as 
possible obtainable archaeological facts is fundamental 
to any discussion. The fi rst set of analyses in this volume 
thus focuses on a detailed description of the lithic assem-
blages from Qafzeh Cave.

The most reliable way to reconstruct lithic reduc-
tion strategies is to engage in large-scale refi tting stud-
ies. This is like hitting the “rewind” button on a VCR: 
one can observe actions in reverse order, often begin-
ning from the core—the last piece left from a reduction 
sequence—and working backwards, sometimes to the ini-
tial raw material nodule. Sequential steps thus identifi ed 
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can sometimes be traced to individual knappers and dif-
ferences of their levels of know-how (e.g., Bleed 2002; 
Davidzon and Goring-Morris 2003; Marder 2002; Pigeot 
1990). However, although refi tting is probably as close as 
one can get to observing prehistoric behavior, artifact con-
joining is unfortunately not a viable option in most cases. 
Assemblages from Levantine cave sites usually contain 
occasional refi ts, but large-scale conjoining operations are 
unfeasible and possibly, given the complex formation his-
tories of the sites, not even a plausible research method. 
Most of the lithic assemblages are found in horizons that 
do not comply with a “Pompeii premise,” representing 
dynamic anthropogenic processes (e.g., artifact export 
and import into a site) or being affected by complex post-
depositional processes.

In place of refi tting, I have relied in this analysis on 
a combination of conceptual and analytical procedures. 
This helped to quantify the insights from technological 
analyses so that they could generate testable hypotheses 
about the robustness of the observations and their behav-
ioral signifi cance (e.g., Dibble 1995c).

Attribute Analysis

Acquisition of primary data was conducted through the 
use of an attribute analysis (e.g., Isaac 1977). This descrip-
tive technique aims to achieve a better understanding of 
the internal structure and characteristics of the assem-
blage under study. In practice the same series of charac-
teristics (attributes) is compiled for each artifact. For each 
attribute there is a list of attribute states that represent the 
perceived possibilities for describing the characteristic 
under observation. These attribute states are defi ned in 
a way that adequately encompasses the variation of the 
said property of the artifact. A property of a lithic artifact 
is then assigned an attribute from the list. Normally, any 
attribute of a single specimen is assigned a single attribute 
state. Thus, each artifact can be described by its typolog-
ical, technological, and stylistic attributes, or by relation-
ship among attributes.

The selection of attributes is based on the accumu-
lated experience of previous researchers, as known from 
published works (Bar-Yosef and Goren-Inbar 1993:72), 
as well as on the particular questions posed by the spe-
cifi c characteristics of any studied assemblage. As noted 
by Bar-Yosef and Goren-Inbar (1993), this is not always 
a calculated strategy. Personal intuition and familiarity 
with the material play a role in the researcher’s decisions 
about the attributes to be studied, with the list of both 
attributes and attribute states being continuously revised 
and re-evaluated during analysis. A principle of attribute 
analysis is that each artifact is described independently 
from others in the assemblage. Moreover, observations on 

any given attribute are typically assigned independently 
of each other. In this manner the attribute analysis helps 
to document and describe a large number of permuta-
tions of attributes that convey the variation within the 
assemblage. Quantifi cation of the data then leads to the 
identifi cation of patterns that can be studied and tested 
statistically for meaningful relationship and correlations. 
Technological and stylistic variables used in the analysis 
(appendices 2–4) are similar to those employed by pre-
vious researchers of Levantine Paleolithic collections (to 
name but a few, Bar-Yosef et al. 1992; Crew 1975, 1976; 
Goren 1981; Goren-Inbar 1985, 1990a; Munday 1977).

The use of an attribute analysis in the study of 
Mousterian assemblages does not necessarily contrast 
with the use of Bordes’s type-list, perceived primarily as 
a system of classifi cation (Bar-Yosef 1998b; Hovers 1997). 
Bordes’s method (Bordes 1961; Bordes and Bourgon 
1951) for analyzing Eurasian lithic assemblages revo-
lutionized the study of Middle (and Lower) Paleolithic 
assemblages. By studying the complete assemblage, 
including unretouched pieces, Bordes expanded consid-
erably the notions of lithic guide fossils that were preva-
lent in the late nineteenth and early twentieth centuries 
(Sackett 2000). The application of simply constructed 
quantifi cation methods enabled a degree of standardiza-
tion in the treatment, as well as the presentation of the 
assemblages, facilitating comparisons between sites (see 
also Bar-Yosef and Goren-Inbar 1993). Relying on both 
a standardized type-list and standardized quantifi cation 
of data, La Méthode Bordes has become a standard tool for 
describing Middle Paleolithic lithic assemblages. Recent 
critiques of the method (e.g., Bisson 2000; Debénath and 
Dibble 1994; Geneste et al. 1997) take issue with Bordes’s 
interpretations of the analyzed assemblages rather than 
with the analytical tools themselves. For the sake of com-
parability with previously studied sites, the typological 
attributes for the Qafzeh assemblages consist of the clas-
sical Bordesian type-list, with only slight modifi cations 
(chapter 6). However the various types are treated as just 
another set of attribute states within a large number of 
variables examined by the attribute analysis. In this way 
it is possible to examine relationships and correlations 
between the “type” attribute and other attributes, and to 
evaluate the behavioral implications and cognitive valid-
ity of types. The treatment of types is, of course, part of 
the exploration of broader scale, more complex patterns 
and relationships that convey information about the 
structure of the assemblages and the decisions involved 
in forming them.

A fi nal comment on the quantitative treatment of data 
in this study is required here. The statistical distributions 
of most variables used in the analyses were not normal. 
Whenever tests were applied to sets of data, I opted to use 
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nonparametric tests (Siegel 1956; see discussion in Sharon 
1990).

A Chaîne Opératoire Approach

As a series of actions that progress through time (Bleed 
2001), the manufacture of lithic artifacts is a technological 
process that is especially conducive to sequence model-
ing. The physical action of making stone tools forms an 
irreversible reductive process comprising a series of struc-
tured steps.1 The removal of each fl ake in the sequence of 
reduction is singular and cannot be repeated with exactly 
identical time and space coordinates.

While the chaîne opératoire is essentially a sequence 
model that is used extensively in studies of Eurasian 
Paleolithic lithics, it is also a conceptual and analytical 
tool that meshes lithic production with the social and 
cultural domains of a society of stone tool knappers. It is 
essentially its claim for this broader worldview that dis-
tinguishes it from other sequence models used to grasp 
how hominins made stone tools (Hovers 2004a; see Shott 
2003). The underlying assumption of the chaîne opératoire 
approach is that technology cannot be separated from 
the overall social and physical well-being of a society 
(Mauss 1936). Hence, material products derive from, and 
represent, a cultural pool of templates and knowledge, 
expressed as technological behaviors that are characteris-
tic of a society. Technological artifacts bear socioeconomic 
implications and also testify to the cognitive abilities of 
their makers (Karlin and Joulien 1994; Karlin, Bodu, and 
Pelegrin 1991; Perlès 1992).

André Leroi-Gourhan expanded on Mauss’s work by 
linking the idea of abstract knowledge with the action that 
is necessary to make material artifacts (Leroi-Gourhan 
1964). The sequence of actions involved in the produc-
tion of technological artifacts encompasses what might be 
called strategic planning versus tactical action. The fi rst 
stage of the process is a purely abstract process of decision 
making. Selection of the forms, materials, and sequences 
of action relies on the available, socially obtained, infor-
mation and preferences (mental templates) relating to 
these issues (Pelegrin 1990:118). These mental models are 
the decision criteria against which the manufacturer of a 
technological object weighs his choice of actions. This is 
followed by the (still mental) tactical, target-specifi c plan-
ning, structuring, and sequencing of the series of physical 
actions necessary to materialize the decisions taken in the 
fi rst stage of the technological process. This is referred to 
as know-how (savoir-faire) (Pelegrin 1990). It is only then 
that the action itself takes place. Strategic planning and 
know-how both derive from, and therefore express, the 
cultural pool of technological knowledge. The artifacts 
produced at the end of this sequential process are cultural 

artifacts. They are physical manifestations of a society’s 
cultural pool (Lemonnier 1992). This chain of culturally 
mediated sequential mental and physical operations that 
create technological objects is the chaîne opératoire, which 
Leroi-Gourhan introduced as a tool for the study of pre-
historic technologies (Audouze 2002). The last stage of the 
process of making technological items, which results in 
the physical artifacts, is the step that is observed archae-
ologically. Any inferences that archaeologists can make 
about the abstract processes implicated in technological 
decision making derive from products of this stage.

Because the chaîne opératoire approach makes a priori 
assumptions about societal and cultural infrastructures 
that underline and shape the technological system, it is in 
essence an anthropological rather than archaeological con-
cept. The many ethnological case studies describing oper-
ational sequences of agricultural practices and the making 
of pottery or stone tools (e.g., Gosselain 1998; Lemonnier 
1993; Roux 2003; Stout 2002) document the diversity and 
complexity of the interactions between societal infrastruc-
ture and technological systems. The use of the chaîne opéra-
toire approach in prehistoric studies thus requires some 
sort of middle ground that can link it to the archaeological 
objects with which archaeologists deal. If such linking prin-
ciples are not found, the chaîne opératoire can be criticized 
as a naïve and “unscientifi c” approach, in that it makes the 
assumption that Paleolithic societies functioned similarly 
to social groups of the present and formed societal pools 
of knowledge in the same manner. On the practical level, 
since it is evidently a tricky business in dynamic, living 
societies, one may wonder about the potential of this kind 
of analysis in static archaeological contexts, if refi tting can-
not be carried out (Hovers 2004a).

One way out of this conundrum is by recognizing 
that the chaîne opératoire is a dynamic, hierarchical pro-
cess. Its technological and cultural aspects must not be 
confl ated. While they are two related facets of a complex 
process, they are not inseparable, so that each facet can 
be addressed independently by means of the archaeo-
logical record (Hovers 2004a). One may be able to recon-
struct the technical know-how related to lithic production 
by identifying the reduction process from patterning of 
the artifacts’ properties. This does not necessitate a pri-
ori assumptions about a unifying cultural and societal 
infrastructure.

Whether this know-how is a refl ection of a cultural 
pool of behaviors, and therefore of a chaîne opératoire in the 
original, anthropological sense of the term, is a separate 
question that hinges on the existence of purposeful choice. 
The pool of technological knowledge of a society refl ects 
signifi cant choices that each society has to make, whether 
they are compatible or not with other choices (Levi-
Strauss 1976:1). If, for example, individuals in a group 
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have a number of raw materials and techniques equally 
available to them and equally effi cient for their intended 
tasks, “identifi cation of the most frequently recurring of 
these choices enables the archaeologist to characterize the 
technical traditions of the social group” (Bar-Yosef et al. 
1992:511). One cannot make an argument for cultural 
behavior without fi rst addressing the issue of the techno-
logical reduction process, but the reverse is not true.

In Qafzeh Cave, as in many other Levantine Middle 
Paleolithic sites, refi tting was not a feasible research pro-
cedure.2 The heuristic methodology adopted for this 
study links the quantifi ed information assembled from 
the attribute analysis with the information provided by 
the sequential framework of sequence models.3 In that 
lithic reduction is a directional and irreversible process, 
it is possible to make predictions from the relative sizes, 
shapes, amount of cortical cover, number of dorsal scars 
and many other characteristics of detached artifacts, as 
described by the attribute analysis,4 that are likely affected 
by the item’s place in the reduction sequence. Separate, 
dissimilar lithic artifacts can be related to one another 
temporally and causally.

The Levallois Flaking System

The Levantine Mousterian is rich in Levallois products. 
The Levallois system is the single most important formal 
system of prepared core fl aking that can be recognized in 
Levantine assemblages throughout the Middle Paleolithic 
of the region, with blade-oriented and discoidal systems 
lagging far behind quantitatively.

The term “Levallois” is one of the most familiar to 
any student of lithics, as it has had a long history of use. 
This history is quite checkered. To begin with, the evolu-
tionary origins of the concept of Levallois fl aking are not 
clear. Some archaeologists opt for its emergence in Africa 
and its global spread as part of world colonization by 
Homo helmei (Foley and Lahr 1997). Others see the world-
wide occurrence of Levallois technology as the result of 
a series of temporally and geographically disparate, dis-
continuous, and possibly autochthonous processes (as 
summarized by White and Ashton 2003). It is argued 
in some cases to have developed technologically out of 
Late Acheulean bifaces (DeBono and Goren-Inbar 2001; 
Rolland 1995; Tryon, McBrearty, and Texier 2005), which 
share with Levallois technology some morphological 
and technological features. For others, “the development 
of the full Levallois concept represents . . . the erosion of 
boundaries between and the integration of two existing 
[Acheulean] systems, the practical fusion of façonnage 
[shaping] and débitage [fl aking] into a new dynamic” 
(White and Ashton 2003:605).

While the question of Levallois origins is clearly of 
importance in the evolutionary and historical contexts, it is 

less crucial when discussing bona fi de Middle Paleolithic 
assemblages. Regardless of its exact evolutionary history, 
Levallois technology is recognized as a dominant fea-
ture of lithic technology throughout the Old World from 
around 300,000 years ago until the end of the Middle 
Paleolithic around 30,000 years ago.5 For the purposes of 
this study, the important questions are (1) what constitutes 
the Levallois fl aking system, and (2) how can it be clearly 
recognized in the archaeological record. Chazan (1997) 
presented an effi cient summary of recent discussions of 
these questions, and the interested reader will fi nd refer-
ences to most instructive works dealing with such ques-
tions. The following paragraphs touch upon those issues 
that are most pertinent to the current study.

As stated by Van Peer (1992) in his extensive discus-
sion of the “Levallois problem,” “Levallois” has meant 
different things to different people. Copeland (1983b) pin-
pointed the problem in the shift from a restrictive point of 
view of the Levallois concept to the more modern, broad 
view, in which the defi nitions are general. In her opinion 
this has led to a wide divergence of views as to what con-
stitutes Levallois. Thus, Commont’s defi nition of Levallois 
in the early twentieth century already emphasized careful 
bifacial preparation and the faceting of striking platforms 
(Commont 1909, cited in Chazan 1997). Bordes adopted 
the fi rst of these criteria, rejected the second, and added a 
third criterion, stating that the desired fl ake’s morphology 
was predetermined by core shaping. The latter, of course, 
is not an exclusive characteristic of Levallois fl aking and 
therefore is not a good characterization of this particular 
fl aking system. Another serious problem with this crite-
rion is that it assumes the ability of modern analysts to 
determine the intentions of the prehistoric knapper.

Bordes’s defi nition and its many variants have gained 
much popularity among scholars of Middle Paleolithic 
lithics. However, they do not offer technological attributes 
that are specifi c enough for a clear defi nition of Levallois 
as opposed to other prepared core-fl aking technologies. 
How can an analyst determine the way in which a fl ake or 
a blade was meant to be produced by a Middle Paleolithic 
knapper? Marks and Volkman (1983) have shown through 
refi tting studies that artifact morphology alone is not a 
solid enough indication of an item’s origins in a Levallois 
reduction sequence. Clearly, Levallois has to be addressed 
as a dynamic system rather than on the basis of discrete 
artifacts that represent only a part—and a small one at 
that—of the reduction process.

Geneste (1985) and Boëda (1990, 1995; Boëda et al. 
1990) initiated refi tting and replication studies that 
advanced understanding of Levallois reduction as a 
process of core modifi cation, exploitation, reorganiza-
tion, and reuse.6 In this framework Levallois reduction 
methods did not produce only Levallois products, but 
unavoidably led to the production of fl akes that may 
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have been predetermined (because they played a spe-
cifi c role in the reduction process) and yet were not the 
desired end-products of the process. Moreover, Levallois 
end-products could be obtained through variable fl aking 
methods and modes, differing from one another in the 
organization of the core’s surface in preparation for fl ak-
ing and in the number of artifacts that could be removed 
from a single core-fl aking surface.

Perhaps the most signifi cant achievement of the 
attempts to redefi ne Levallois as a fl aking system is the 
set of criteria that constitutes a “recipe” for preparing a 
Levallois reduction sequence, based on replications of the 
sequences. These are phrased in relation to technological 
characteristics rather than to the analyst’s understanding 
of a knapper’s psyche. The specifi cs of the technological 
criteria are discussed in some detail in chapter 4, which 
deals with the study of the cores from Qafzeh. It is impor-
tant to stress here that these criteria translate into tangi-
ble, observable properties of the cores and the detached 
fl akes, which in turn help us to accept or reject them as 
Levallois products.

While this serves to reduce some of the ambiguities 
discussed by Van Peer (1992), the premises underlying 
the formulation of the technological criteria of Levallois 
fl aking also raise new questions about the nature and def-
inition of Levallois. On the practical side and on the low-
est theoretical level, the technological criteria for defi ning 
Levallois are visible mostly on cores and are far less 
clear where fl akes are concerned (see also Dibble 1995c). 
Defi ning fl akes as Levallois or non-Levallois remains 
very much a subjective matter, on which analysts often 
disagree (e.g., Perpère 1986). Flakes rather than cores, 
however, form the majority of archaeological lithic fi nds 
in most contexts.

On the level of archaeological classifi cation, Boëda’s 
approach to the Levallois system broadens its defi ni-
tion to such a degree that one needs to wonder about 
the “limits of Levallois.” Do all the criteria have to be 
fulfi lled by the knapper, and recognized archaeologi-
cally, before a Levallois fl aking system is identifi ed? For 
example, raw material properties may be such that some 
stages of the technological process are not relevant. Kuhn 
(1995b) raised this question with regard to the Pontinian 
assemblages in Italy, in which the shape and size of beach 
pebbles combined to prohibit elaborate core prepara-
tion, while at the same time providing the necessary core 
geometry for Levallois fl aking. The same question can be 
asked with regard to cores-on-fl akes in Middle Paleolithic 
assemblages, since fl akes by defi nition have the two par-
allel faces that are one of the Levallois prerequisites (e.g., 
Delagnes 1995; Hovers 1997, 2007; see chapter 4). The last 
question, and probably a more crucial point of conten-
tion, is that of redundancy in knapping methods. A cen-
tral tenet of Boëda’s approach is that such redundancy 

does not occur within an assemblage, and different fl ak-
ing methods will be used only if different end-products 
are desired. Moreover, each core is supposedly knapped 
by the same Levallois method from beginning to end of 
the reduction sequence. In other words, Boëda argued 
that the knapper has little mental or dextral fl exibility 
while knapping. While simplifying the job of the ana-
lyst (Chazan 1997), adoption of these tenets comes at the 
expense of a nuanced understanding of the behaviors 
involved in lithic production and of the agents shaping 
such behaviors. This approach, in fact, may well promote 
a tendency to turn the variety of Levallois fl aking meth-
ods7 discussed in recent literature into rigid guide fossils 
that are associated unreservedly with specifi c periods, 
geographic regions, or human populations (see also Bar-
Yosef 1991).

Similarly, the knapping process (including the par-
ticular Levallois knapping process) is often divided 
into behavioral categories: raw material procurement, 
the shaping of striking platforms, decortication, ini-
tial blank production, core reshaping, late blank pro-
duction, selection of blanks for tools, tool retouch, 
tool maintenance (resharpening), and fi nally discard. 
These behavioral categories are represented through 
the variables examined in an attribute analysis and 
in their quantitative patterning (as described, e.g., by 
Tostevin 2000, 2003). These commonsensical, intuitive 
categories are easily discernible during refi tting stud-
ies or in the lithic material produced in replications. 
When dealing with archaeological materials, however, 
they are merely arbitrary analytical units. In order to 
avoid imposing such preconceived ideas on the stud-
ied assemblages, I have refrained from addressing and 
presenting the quantitative patterns according to such 
behavioral categories.

Given these problematic aspects of the chaîne opéra-
toire approach to Levallois fl aking, its premises serve 
in this study as null hypotheses that should be tested. 
The technological features are “translated” into specifi c 
characteristics that are measured or observed, the distri-
bution and patterning of which are described by quan-
tifi cation of the attributes in the attribute analysis. The 
seemingly unrelated observations are connected to the 
various methods and modes of Levallois fl aking systems, 
as elucidated by the studies of refi tting and replication 
of Mousterian core-reduction strategies. This procedure 
enables the interpretation of statistical data as refl ecting 
the dynamic, variable nature of fl aking modes and meth-
ods. The three data chapters in this volume refl ect the 
three major observable categories of lithic residues at a 
site. Chapter 4 describes the cores, whereas chapters 5 and 
6 describe the unretouched and retouched artifacts. As a 
“known variable,” the cores are used as a starting point: 
their characteristics are used to formulate expectations 
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about the reduction sequences that could have resulted 
in the observed core assemblage. The predictions are then 
compared against the data from the fl aked items. In a sim-
ilar manner, it is possible to compare the characteristics 
of retouched and unretouched artifacts in order to iden-
tify and understand selection patterns. However, these 
are not perceived, or treated, as rigid, formal behavioral 
categories (in the sense of Tostevin 2000, 2003); hence the 
fl exibility and variability of knapping procedures are not 
masked by preconceptions about the behavioral signifi -
cance of the technological procedure.

The Organization of Lithic Production and Use

The use of quantifi ed data on the Qafzeh lithics, inter-
preted in view of experimental work on lithic fracture 
mechanics and on the basis of understanding of sequential 
reduction processes, is likely to reveal the effects of phys-
ical and mechanical laws governing the actual process of 
lithic reduction. These are expected to explain some of the 
variability seen in the Qafzeh assemblages as the results 
of the matter–energy interface. In the stepwise approach 
adopted here, the next question is whether some of the 
residual variability results from the manner in which the 
production and use of lithics were incorporated into the 
organizational strategies of Qafzeh’s Middle Paleolithic 
inhabitants.

The concept of “reverse engineering” (Dawkins 
1995:120–122; Dennett 1995) is useful for understanding 
of the role of lithic artifacts as part of dynamic organi-
zational behaviors. The underlying assumption of this 
engineering principle is that artifacts are designed intelli-
gently and economically for a defi ned purpose. An engi-
neer trying to understand the workings of an unfamiliar 
object takes it apart in order to discover the problem that 
this implement would be good at solving. The archaeolo-
gist, too, assumes for the sake of discussion that the lith-
ics under study were designed intelligently for a purpose 
and were used economically and intelligently. The next 
logical step is to identify for which problems these objects 
were designed, and how the lithics functioned as techno-
logical, problem-solving objects (see Bleed 1986).

A technological system encompasses “the selection 
and integration of strategies for making, using, trans-
porting, and discarding tools and the material needed for 
their manufacture and maintenance” (Nelson 1991:57). 
Mobile groups adjust to fl uctuations in the distribution 
of resources by movements organized in response to the 
seasonal availability and spatial clustering of desired 
resources, and/or by considered positioning of settle-
ments in relation to the locations of crucial resources 
(food, water, heat) (e.g., Jochim 1976, 1979, 1981). This in 
itself requires intimate knowledge of the environment in a 

group’s territory, which may be achieved through invest-
ment in individual and group information-gathering 
activities culminated by group decision making about 
the best steps to be taken (Johnson 1978; Moore 1983; 
Reynolds 1978). A complementary strategy for reducing 
the risk of failure in resource exploitation is the use of 
extractive technology. Lithic artifacts clearly fall within 
this domain of organizational behavior.

The use of extractive technology, however, comes 
with a price tag (Ugan, Bright, and Rogers 2003) because 
it complicates the organizational system. In the world 
of hunter-gatherers, activities are organized primarily 
around the temporal and spatial distribution of resources. 
In order to use technological aids, hunter-gatherers have 
to invest additional time and energy in seeking and pro-
curing appropriate raw materials, storing this informa-
tion for the future in the societal information pool, and 
turning the raw material into useful artifacts. Clearly, the 
production and use of extractive tools are pointless if they 
are not positioned in the right spatio-temporal relation-
ship with subsistence resources. Thus, technology-getting 
activities are organized so as to maximize the benefi ts of 
subsistence opportunities and are subjugated to them. 
Hence, the strategies for achieving a viable technological 
organization through lithics are infl uenced by three main 
parameters: the types of activities in which tools are used, 
the predictability of demand for tools over time and across 
geographic distance (e.g., Bamforth 1986; Barton 1990; 
Binford 1977, 1979, 1989; Bleed 1986; Kelly 1988, 1992; 
Kelly and Todd 1988; Kuhn 1993, 1994; Marks 1988; Shott 
1989b), and the spatial distribution of raw materials for 
manufacturing tools in relation to those of the resources 
scheduled to be exploited (e.g., Andrefsky 1994; Bamforth 
1986). The organization of lithic technology is about the 
implementation of decision criteria as to the most effi cient 
tactics of manipulating these parameters in the most gain-
ful manner.

The tactical responses of Paleolithic hunter-gatherers 
to these factors would have depended on the degree of 
spatial overlap between raw material and subsistence 
resources. Scarcity of raw material, leading to the risk 
of failing to supply the technology needed for optimal 
resource harvesting, is seemingly a function of the dis-
tance between the place of raw material procurement and 
its place of use. Because the distributions of raw material 
and subsistence resources normally do not overlap, some 
curation of the former is expected to occur. Bamforth 
(1986) modeled two curational behaviors—recycling 
(“remaking of an implement into a different kind of tool”; 
Odell 1996:59) and maintenance (a behavior designed to 
extend the use life of an artifact; Shott 1989a). Both these 
behaviors are conscious choices of hunter-gatherers who 
give priority to their mobility schedules over constraints 
of raw material accessibility (Nelson 1991).
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An important factor shaping the technological sys-
tems of Paleolithic hunter-gatherers would have been the 
size and structure of the territory in which they moved. 
Transport distances would have infl uenced the amount of 
transported lithic mass, as well as the shape of transported 
lithic packages. In a highly mobile system over large and 
partly unknown territories, where access to raw material 
could not always be anticipated, hunter-gatherers might 
have opted for curating and transporting relatively small 
masses of artifacts already prepared for use (“personal 
gear”; Binford 1979). This would have minimized the risk 
of failure to exploit unexpectedly encountered resources, 
as well as the cost of carrying around bulky and heavy 
lithic packages. If in possession of accurate information 
about the scheduling of resources and their spatial distri-
bution, the same group could opt to transport large lithic 
masses to certain localities that were expected to be a 
focus of lithic production (“provisioning of place”), thus 
reducing the investment in repeated trips to obtain raw 
material.

The anticipated exploitation of mobile as opposed to 
sedentary resources would have determined the ability 
of an individual or a group to invest in maintenance of 
their tool kits and keeping them in readiness. The use of 
sedentary resources obviously incurs more downtime, 
and a maintainable technological system would have 
bestowed adaptive advantages. Here investment in the 
design of specialized, “expensive” tools might have been 
reduced in favor of versatile tools that could be main-
tained and recycled if they went out of commission. The 
exploitation of mobile resources would have required 
high readiness. Under such conditions hominins would 
have favored reliable technological systems, invest-
ing in advance time and energy in the production of 
overdesigned artifacts that could be counted on to func-
tion when needed. Similarly, the length of the period of 
resource availability (e.g., year-round as opposed to sea-
sonal) would have infl uenced patterns of mobility and 
technological strategies.

In sum, a single group might have shifted its subsis-
tence and therefore its mobility strategies, in response to 
ecological and/or social circumstances, switching from 
foraging to collecting and back to foraging within an 
annual cycle (e.g., Binford 1980; Kelly 1995 with refer-
ences). This in turn would demand that the organization 
of technology-assisted subsistence tactics be dynamic in 
order to maximize resource exploitation.

As a problem-solving behavior, lithic technologi-
cal organization would have been responsive to envi-
ronmental dynamics on both “real life” (e.g., seasonal 
cycles of resource availability and abundance) and evo-
lutionary (e.g., climatic cycles) scales. The decision crite-
ria employed when endorsing particular organizational 
strategies were shaped by the amount and quality of 

information about both the physical environment and the 
presence and behavior of other social groups (e.g., Moore 
1983; Perlman 1985; Reynolds 1978; Richter 2000). The 
knowledge and know-how required for stone tool mak-
ing are part of the pool of socially transmitted informa-
tion about culturally acceptable ways of dealing with the 
challenges of the environment, based on a society’s pre-
vious experience. But, as we have already seen, socially 
transmitted information may become decoupled from 
prevalent environmental conditions. This translates into 
some interesting expectations with regard to the patterns 
left in the archaeological record by lithic reduction pro-
cesses and by the technological organization of lithics. 
Knowledge about the specifi c modes and methods of 
lithic manufacture that is transmitted vertically down the 
generations may have nothing to do with environmental 
dictates. Variations in the occurrence of preferred man-
ners of reduction and in the morphologies of individual 
artifacts (especially if achieved at the time of tool man-
ufacture, as advocated by Bordes) may result from con-
servative, culturally defi ned mental templates and not 
correlate well with long-term trends of environmental 
variables (Shennan 1991). However, some aspects of the 
lithic assemblages (e.g., relative frequencies of tool types, 
the frequencies of cores vs. debitage vs. debris, etc.) man-
ifest the efforts of hunter-gatherers to optimize resource 
exploitation through the production and transport of 
lithic technological aids (or the raw material to produce 
them) across the landscape. These refl ect adjustments to 
perceived or predicted situations and are more responsive 
to ecological conditions. The characteristics of the lithic 
assemblages can therefore be used to understand the eco-
nomic challenges posed by the environments of the group 
that shaped the lithic assemblages.

We now have in hand the middle range theory that 
connects lithics with human behavior. Based on the 
amassed data from ethnography and on ecological and 
economic theory, it is now possible to formulate a num-
ber of hypotheses that explain the archaeological patterns 
from parsimony and to derive some test implications that 
can be examined against the specifi c archaeological record 
under study.8 One reasonable way of testing such ideas 
about technology is to establish associations between 
archaeological correlates of organizational behavior and 
the characteristics of subsistence resources in the same 
archaeological assemblage.

Rational, economic technological behavior cannot 
explain the entire spectrum of variation seen in Qafzeh 
Cave. This is not entirely surprising, since parsimony is 
not “a fact of the way nature works but a refl ection of 
our frequent inability to grasp and deal with the com-
plexities of the real world” (Speth 2004:161). However, 
this testing of relatively simple cause-and-effect ideas 
about lithic organization leads to the recognition that 
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the organization of the lithic assemblages of Qafzeh may 
have been infl uenced by decision-making processes that 
do not satisfy rational, economic criteria. As in the previ-
ous step of the analysis, unexplained residual variability 
is moved one step up the scale of explanatory models, 
to the question of whether cultural behavior may have 
been responsible for the observed patterns in the Qafzeh 
record.

Of course, organizational behaviors are cultural prac-
tices as well (as discussed above at some length). At this 
stage I was interested in the notion that some lithic organi-
zational strategies, through the operation of mechanisms 
of cultural transmission over time, may have become 
suffi ciently insensitive to the selective pressures of the 
external environment. How much of the organizational 
decision making of Qafzeh’s hominins responded to soci-
etal rather than environmental factors, and what might be 
the processes that led to it?

Finally, the broadest and most speculative tier of 
inquiry that this study touches upon is the explanation 
of Levantine Middle Paleolithic lithic variability in view 
of the results from the study of the Qafzeh assemblages. 
The wealth of data accumulated from new excavations 
and newly discovered Middle Paleolithic sites in the 
Levant (appendix 1) emphasizes the complexity of human 
interactions in the region during this time. Research pro-
grams focusing on understanding the chronology and site 
formation processes of Levantine Middle Paleolithic sites 
have demonstrated that the pace of cultural change was 
slower than previously believed. The newly understood 
duration of Mousterian times poses new questions about 
the mode and patterns of culture change within the Middle 
Paleolithic and across its boundaries with preceding and 
succeeding periods (e.g., Goren-Inbar and Belfer-Cohen 
1998; papers in Hovers and Kuhn 2006). The search for 
“meaningful, explained order has yet to be discovered, if, 
indeed, it is present” (Munday 1976b:1; original empha-
sis); this is as valid today (albeit in a different way) as it 
was thirty years ago, when the search was fi rst started.

Here I address the question of whether the opera-
tive mechanisms that are implicated in creating the var-
iability at Qafzeh can parsimoniously explain temporal 
and geographic lithic variation in the Levant, and how 
(if at all) they relate to human biological diversity in the 
region. This is not a trivial question when placed against 
the “reality” of the Middle Paleolithic Levant. Due to its 
immense ecological variability over a small geographic 
space, the Levant is in many ways ideal for examining 
how Mousterian lithic technology was structured as an 
ecological behavior that responded to prevailing envi-
ronmental conditions. And since Levantine Middle 
Paleolithic populations were probably not taxonomically 
identical, it is possible to look at variability in lithic tech-
nology and how it might have been structured differently 

between groups simply because people were genetically 
different.

A number of models have been constructed in the 
past in attempts to explain the variability of Levantine 
Middle Paleolithic lithic assemblages. While they have 
never been explicitly associated with any particular the-
oretical currents in the archaeological discipline, their 
intellectual ties are with the adaptive function or culture 
history approaches discussed above.

Ecologically Oriented Models

Some of the models examine various ecological aspects 
as the cause for lithic variability. By default, such mod-
els implicitly incorporate optimization approaches to the 
organization of lithic technologies. Originating from a 
systemic framework, these models are sometimes inter-
woven with one another, but are still specifi c enough to 
enable the formulation of concrete hypotheses and their 
test implications.

Lithic Technological Variability Shaped 
by Paleoclimatic Shifts

In the greater scheme of things, climatic shifts have 
caused changes in environmental parameters to which 
some human behaviors have responded. Hence, climate 
changes likely played a role in determining some of the 
patterning of the archaeological lithic manifestations of 
such behavior. The literature on the European Middle 
Paleolithic is rich in such scenarios (e.g., Rolland 1981; 
Rolland and Dibble 1990; van Andel and Davies 2003, 
and references therein). The paleoclimatic model posits 
that climatic conditions controlled trends of variability 
in Levantine Middle Paleolithic assemblages. This model 
is almost inseparable from climatic determinism. Along 
these lines Munday (1979) suggested that Mousterian 
technological changes in the Negev were responsive to 
shifts in subsistence intensity and regional mobility pat-
terns, which in their turn were propelled by long-term 
climatic changes. Specifi cally, Munday argued that more 
complex traits of lithic artifacts (e.g., highly faceted plat-
forms, convergent scar patterns) would occur in periods 
of climatic amelioration, when subsistence pressures 
were alleviated and mobility was reduced, allowing 
the adoption of a “high preparatory input technology.” 
This resulted in the production of elongate debitage. 
Less complex, unidirectional fl aking, refl ecting a shift to 
“low preparatory input technology,” and broad debitage 
stemming from centripetal fl aking were correlated with 
times of increased mobility due to aridifi cation (Munday 
1979:98). Munday further suggested that this was the 
operative mechanism inducing lithic variability in the 
whole of the Levant. Signifi cantly, the overall pattern of 
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change is not predicted to be linear, since climate changes 
occur cyclically. The hypothesis derived from this model 
predicts that contemporaneous assemblages will demon-
strate similar core-reduction methods if they are located 
in a single climatic regime.

Recent research on eastern Mediterranean paleo-
climates (as summarized, e.g., by Almogi-Labin, Bar-
Matthews, and Ayalon 2004) has amassed a signifi cant 
amount of new data that are pertinent to the time span 
addressed in this work. The details of this research and its 
contribution to testing models of climate-driven techno-
logical variability are discussed in chapters 7 and 8.

Lithic Technological Variability as Response 
to Raw Material Constraints

Behaviors that incorporate the use of lithic technologi-
cal aids are sensitive to raw material constraints such as 
availability and quality. The acquisition, transportation, 
and curation of raw material in its various forms (e.g., 
natural nodules, cores, tool blanks, or shaped tools) are 
major components of the lithic technology organizational 
system, since it is the manipulations of these particu-
lar aspects that allow hunter-gatherers to use their tools 
exactly when and where they are needed, which is in turn 
dictated by the nature of the subsistence resources. Raw 
material limitations may affect core-reduction methods 
as well as assemblage composition (see Andrefsky 1994; 
Bamforth 1986; Brantingham et al. 2000; Dibble 1991a, 
1995b; Rolland and Dibble 1990). Where high-quality lithic 
resources are abundant and scattered over the landscape, 
there is less pressure to economize on raw material and to 
curate the artifacts and use them exhaustively. The oppo-
site is not necessarily true if the available lithic resource 
is of lesser quality: if a raw material is not usable, groups 
or individuals may elect to invest time and energy in the 
search, design, and curation of more appropriate but less 
accessible materials. High-quality fl int is expected to be 
exploited for artifacts used as part of extractive technol-
ogy, since these are acutely important for an individu-
al’s or a group’s livelihood. Such raw materials will be 
sought, sometimes with great investment, and the tools 
made from them will be carefully designed, both for the 
task at hand and with a view to prolonging their use as 
much as possible. People tend to curate and reuse such 
artifacts until they are heavily reduced. With increas-
ing distance from raw material sources, the products 
will be less cortical and smaller, amounts of retouch that 
express the extent of utilization will increase, and core 
size will decrease. On the other hand, low-quality fl int 
will be employed for artifacts that are more generalized 
(e.g., notches). Because there is no special time invested 
in search for low-quality fl int, it is often derived from 
sources near the site. Generalized tools thus tend to be 

associated with local, on-site production and are expected 
to be less curated.

Munday’s model attempts to explain lithic variability 
in the Middle Paleolithic sites of the Negev along similar 
lines. It proposes that lithic technology was variably orga-
nized so as to provide appropriate blanks in task specifi c 
and habitation sites distanced from raw material sources, 
while at the same time attempting to minimize the costs 
of raw material transport to the consumer localities by 
designing blanks that were optimal in terms of the ratio 
between their mass and their desired properties. This 
variability is expressed in the properties of the resultant 
debitage (e.g., dimensions, preparatory attributes such 
as striking platform types, and density of scar patterns; 
Munday 1976b:128), which tend to vary in a predictable 
manner with distance from the raw material source.

Two hypotheses are derived from this model. First, 
it is expected that sites that are closer to raw material 
sources will have longer and wider debitage than those 
located away from fl int exposures. This will respond to 
the need to minimize transportation costs. But the fur-
ther away a consumer site from the source of raw mate-
rial, the greater the need to curate the nodules or blanks, 
to compensate for unavailability of raw material and to 
delay future costly trips to the source. This requires that 
blanks be larger so that they can be retouched and main-
tain serviceable dimensions. Thus, the second hypothesis 
derived from Munday’s raw material model predicts that 
longer blanks will be preferred for retouch, regardless 
of a site’s proximity to raw material sources (Munday 
1976b:134–138; Crew 1976; Marks 1988).

Lithic Technological Variability Shaped 
by Settlement and Mobility Patterns

The model explains lithic variability as stemming from 
the occupation of different types of sites. Assemblages in 
caves and rock shelters exhibit different compositions and 
degrees of utilization from those of open-air sites. Caves 
and rock shelters would have a greater appeal as settle-
ment locales during periods or in seasons of relatively 
harsh climatic conditions. At such times they would be 
settled even if distant from lithic raw material sources. In 
addition, during such times mobility would be reduced 
so that visits to the raw material sources become fewer. 
In landscapes that were familiar and exploited regu-
larly, humans would be able to predict such situations, 
and prehistoric groups would have organized their tech-
nological activities to compensate for such diffi culties. 
A step in this direction would have involved curation and 
transport of raw material in various forms into the cave. 
Another effect of such situations would be a higher ten-
dency toward conservation and recycling of raw material, 
entailing more intensive or effi cient core-reduction modes 
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and methods as well as more frequent and intensive recy-
cling and resharpening of blanks.

Several hypotheses derive from this model. First, 
one would expect a correlation between intensity of cave 
occupation and climatic conditions. Although logically 
this hypothesis is testable, in practice this may be prob-
lematic. Since the history of research in the Levant (and 
indeed in many other regions) shows that work is too 
often biased toward cave sites, a reliable comparison of 
the tendency to occupy cave versus open-air site occupa-
tion may not be possible.

Another expectation derived from the model is that 
assemblages from caves and rock shelters will show higher 
frequencies of retouched tools than those from open-air 
sites (Rolland and Dibble 1990). Additionally, if indeed 
there is a higher tendency toward recycling tools in caves 
and rock shelter contexts, individual blanks are expected 
to be heavily retouched. This means that certain tool types 
(e.g., double, convergent, or Quina scrapers) should occur 
in caves and rock shelters in higher frequencies than in 
open-air sites, possibly at the expense of notches, denticu-
lates, or lightly retouched fl akes.

Finally, it is expected that the two types of occupa-
tion will differ in the relative proportions of high-quality 
blanks to cores and lesser quality artifacts because of 
curation and the transport of high-quality blanks into 
the caves. For instance, the geometry and dimensions of 
Levallois cores and blanks provide high potential utility 
relative to their mass, making them cost-effective in con-
texts of transport (Kuhn 1994). Hence, we may expect to 
fi nd relatively more Levallois implements in contexts that 
favor curation and transport.

Lithic Technological Variability as a Response 
to Functional Needs

This model has been expanded and transformed into the 
conceptual framework of “technological organization” 
(see above), which in fact integrates and incorporates also 
the three models discussed thus far. In its original form 
the functional model, as phrased by Binford and Binford 
(1966), asserts that typological variability, resulting in the 
patterned variability of assemblage types observed in 
the Middle Paleolithic, refl ects sets of specifi c tasks for 
which particular tool types were used. The nature and 
frequency of these tasks are in turn dependent on subsis-
tence resource structure in the vicinity of any given site in 
the season of occupation. The implication of this hypoth-
esis is that particular tool types should bear evidence for a 
specifi c manner of use. Assemblages formed in task-spe-
cifi c sites are predicted to be less diverse than those found 
in base camps or occupation sites. Because resources and 
their occurrence in space would have changed when the 
local environments changed, the tendency to produce 

particular tool types is predicted to co-vary with paleoen-
vironmental conditions.

Shea (1998) formulated a spin-off model. Based on 
the assertion that Levallois points were tools designed 
for hunting, their use would vary in different ecological 
zones of the Levant because of the different patterning of 
faunal resources in each zone. Stone spear points would 
have been advantageous mainly in intercept hunting, in 
which technological activities are planned in advance, 
and disadvantageous in encounter hunting, where there 
is less planning and anticipation and the investment in 
technological hunting aids may be too costly. The model 
suggests that the organization of hunting activities will 
bear a marked geographic signature. Technology-assisted 
intercept hunting would have been more frequent in 
the Irano-Turanian steppe interior of the Levant, where 
sites are expected to contain more Levallois points (and 
pointed forms in general). In the Mediterranean wood-
land ecological zone along the coast and in the northern 
Levant, advance planning is argued to have been less cru-
cial, and therefore points are predicted to be less frequent. 
Hunting technology would then be based on a plethora of 
other technologies that were not related to the use of lith-
ics and are therefore less visible archaeologically.

Models of Taxonomy-Driven Variability

A worldview that has been referred to in the context of 
attempting to explain lithic variability in a number of 
archaeological periods holds that there is a direct and 
intimate relationship between the taxonomic affi liation of 
human groups and their cultural behaviors, linking tech-
nological variability to biological variation. Stone artifacts 
are perceived as a “phenotypic” expression of biological 
taxonomy (e.g., Foley 1987b). For instance, in attempting 
to provide a comprehensive framework for summarizing 
variation in the Paleolithic, Clark (1970) suggested that 
some generalities could be seen across the range of lithic 
assemblages in the modes in which stone tools were man-
ufactured. He defi ned fi ve technological modes. Foley and 
Lahr (2003) argue for a phylogeny of these broad techno-
logical systems that echoes that of hominins. Similarly, the 
uniquely close overlap in temporal span of the Oldowan 
techno-complex and of Paranthropus boisei in the pre-
historic record led Wood (1997) to the conclusion that 
Paranthropus boisei was the maker of the Oldowan assem-
blages in East Africa, even though fossils of other hominin 
genera are known from segments of this temporal range. 
Leakey (1971) carefully weighed the possibility that the 
appearance of the Acheulian in Olduvai Gorge was linked 
to the occurrence of a new hominin species, Homo erec-
tus, in Olduvai, whereas the preceding Oldowan assem-
blages had been produced by Homo habilis. Of course, the 
best known expression of this way of thinking about the 
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links between biology and technology is the notion of a 
Middle-to-Upper Paleolithic transition in Europe, long 
believed to refl ect a dramatic cultural revolution due to 
the evolution (or arrival) of modern humans and the dis-
appearance of the Neanderthals (see above).

In these examples the idea of a close causal relation-
ship between human taxonomy and culture is the basis 
for explaining changes in lithic technology. Models devel-
oped along similar lines for the Middle Paleolithic are 
relevant only in relation to the Mousterian of the Levant, 
where they set out to explain variability within a single 
industrial complex. Each group of Levantine Middle 
Paleolithic hominins is expected to be associated with 
specifi c sets of technological processes or properties, 
which it would not have shared with the other group. The 
implication of this hypothesis is that, in addition to skel-
etal remains, Neanderthals and modern humans can be 
recognized archaeologically from their material culture 
remains, specifi cally lithics; namely, lithic technologies 
are “species-specifi c” traits.

Along these lines, Jelinek (1977) emphasized a dia-
chronic trend of reduction of width/thickness ratio of 
complete fl akes along the Tabun sequence, showing that 
the production of thinner debitage increased with time. 
He applied the model to other stratifi ed sites with hominin 
skeletal remains and concluded that the temporal change 
was related to the replacement of Levantine Neanderthals 
by modern humans with superior manual dexterity. 
Supposedly, this latter trait gave modern humans better 
control over the shape and dimensions of the fl akes while 
preparing their stone tools (Jelinek 1982a, 1982b).

Another variant of the biological model emphasizes 
behavioral rather than inherent differences between the 
two populations. Differences in lithic technology are 
assumed to stem not so much from the inability of a pop-
ulation to produce specifi c artifacts as from the fact that 
it adjusted to its environment by a behavior inherently 
different from that of the other group. This required dif-
ferent equipment and hence different lithic production 
methods. Neanderthals were argued to have relied on dif-
ferent mobility strategies from those of modern humans 
and to have emphasized “technology-aided” hunting. 
Their lithic tool kits and the reduction techniques used 
to produce it would differ from those of the Moderns in 
a consistent, identifi able manner (Lieberman and Shea 
1994; Shea 1998).

Finally, a recently suggested scenario for the interac-
tion between Moderns and Neanderthals in the Levant 
argues that there was no real lithic variability in the 
Levantine Mousterian, which was rather monotonous 
and lacked technological innovations. Shea (2006a) pro-
poses instead that the lithic technology in the Levant is 
recursive and consists of a limited number of variations 
on a restricted number of shapes and forms. The lack of a 

distinct technological edge on the part of either one of the 
two populations led by necessity to short periods of coex-
istence and competition followed by alternate regional 
population extinctions. Only the introduction of new 
lithic technologies with the onset of the Upper Paleolithic 
tilted the balance in favor of Moderns fresh out of Africa 
with new and more sophisticated tool kits and symbolic 
behaviors.

Since the testing of biology-driven hypotheses requires 
that hominin remains be present on site, such hypotheses 
can be examined in only a limited number of sites.

Culture History Models

While recognizing the important impact of ecologically 
driven variability, models that endorse culture history 
as a plausible approach to explaining patterns in mate-
rial culture tend to emphasize the signifi cant role of cul-
tural templates and traditions in shaping variability. For 
many researchers (e.g., Clark and Riel-Salvatore 2006), the 
enormous time span of the Mousterian precludes the dis-
cussion of cultural traditions. Yet the fact remains that cul-
ture history models are called upon to explain exactly the 
same phenomenon, namely conservatism of material cul-
ture over long stretches of prehistoric time. With regard 
to the Levantine Mousterian, Crew (1975:427) noted that 
lithic production methods were conservative, “at least 
more so than morphology and the frequency of occur-
rence of the artifacts created by the methods.”

Hypotheses explaining the variability (or lack thereof) 
in material cultural as the result of cultural traditions typ-
ically emerge when alternative explanations are rejected 
(Bordes’s approach to typological variability clearly falls 
within this worldview). Only more recently have such 
approaches led to hypotheses that attempted to explain 
the demographic and social background to the stability or 
changes in material culture systems.

A Hypothesis of Cultural Tradition

Meignen and Bar-Yosef (1988, 1992) have argued that the 
technological variability in the Levantine Mousterian 
was expressed in the preference of a particular Levallois 
core-reduction method in any given assemblage. They 
posited that this resulted from distinct, diehard techno-
logical traditions (in the sense of Lemonnier 1986). They 
further implied that typological variability in Levantine 
Mousterian assemblages was a refl ection of tactical, short-
term functional needs, which vary from one place to 
another, rather than of any stylistic or traditional behav-
ior (Meignen and Bar-Yosef 1992). Archaeologically, one 
should expect each assemblage (if it is shown or can be 
assumed to represent an undisturbed archaeological 
context) to be predominated by a single core-reduction 
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method and mode (though some variety may occur). 
Additionally, no consistent, redundant co-occurrences 
of particular typological tool kits with specifi c reduction 
practices are predicted. Logically, however, if such pat-
terned co-occurrences do appear, their presence is not 
suffi cient grounds to refute the hypothesis and reject the 
model.

This model of technological variability being pro-
pelled by adherence to technological traditions does not 
inform us about temporal relationships or, by implication, 
about distinct cultural groups using the discrete techno-
logical repertoires. Different technological traditions can 
be present at the same time (as argued by Bordes for the 
European Mousterian on typological grounds) or evolve 

sequentially from one another, or appear in a region’s 
prehistoric record in distinct temporal frames as a result, 
for example, of population infl ux. For the Levantine 
Mousterian specifi cally, Meignen and Bar-Yosef (1992) 
hypothesized that variability would occur along the 
lines of Copeland’s tripartite division of the Levantine 
Mousterian by “Tabun phases” (table 1.1), the implication 
being that a single, relatively large, cultural group existed 
in wide geographic areas of the Levant at any given 
moment in the Middle Paleolithic. The resultant hypoth-
esis predicts, therefore, that technological traditions were 
adopted sequentially by a group or groups, and that in 
any given slice of time a single technological tradition 
should exist in the Levant (Bar-Yosef 1994:40).
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Qafzeh Cave: The Region and the Site

The Region

The cave of Qafzeh is located on the southwest fl ank 
of Gebel Qafzeh (Har Qedumim) in the Central Lower 
Galilee, 2.5 km south of Nazareth, and some 35 km from 
the modern Mediterranean shoreline.

Geology and Geomorphology

The Galilee is a region of complex geological structure, 
characterized by a high frequency of faulting and numer-
ous other tectonic features that are dated to various peri-
ods (Freund 1978). These faulting events shaped many of 
the geomorphic features of the region, which is divided 
into two major units: the Lower Galilee (up to 600 m above 
mean sea level [a.m.s.l.]) and Upper Galilee (1000–1200 m 
a.m.s.l.); they are separated by the Beit HaKerem Valley 
(Biq’at Beit HaKerem) (only 150 m a.m.s.l.).

The Lower Galilee is divided into three distinct geo-
logical and geomorphologic sub-units.

The western Lower Galilee is an area of rounded, 1. 
low-lying hills, built of Eocene chalks (the Alonim- 
Shefar’am Hills), at an elevation of 200–250 m 
a.m.s.l. The impenetrable chalky lithology has led to 
the development of dispersed and shallow drain-
age systems, in turn leading to a highly dissected 
landscape. The slopes are rugged because of the nari 
crust that has developed on the chalky rocks, and 
they are devoid of deep soil coverage.
The eastern Lower Galilee consists of the Timrat 2. 
limestone, the eastern facies of the Eocene deposits, 
in which the dominant rock is a fi ne-grained, dense, 
and hard limestone (Greenberg 1963). Exposures of 

this unit are found as far west as Nazareth, some 
2.5–3 km from the site of Qafzeh. The Timrat lime-
stone underlies Neogene basalts (the Lower and 
Cover Basalt), exposed only in restricted areas in the 
southeast Lower Galilee in the form of plateaus and 
valleys tilting moderately to the southwest. The tilted 
basalt plateaus terminate abruptly on the east due 
to faulting associated with the Dead Sea Rift system. 
More recent Plio-Pleistocene faults can also be seen 
in this area. Another component of the Neogene is a 
thin (25 m at most) sedimentary column of detritic 
limestone and laminar crystalline limestone.
The central Lower Galilee is the highest area in the 3. 
Lower Galilee and has a highly complex geological 
structure. It is one of only two anticlinal regions in 
the whole of the Galilee. This anticline, of Turonian-
Senonian age, was later intersected by faults, mostly 
of Neogene age, that are aligned in an east–west 
direction. As a result, the central Lower Galilee 
consists of a set of blocks that were tectonically tilted 
from south to north. This has created a network of 
ridges and valleys, in which anticlines are abruptly 
terminated by horsts and grabens.

The Nazareth Hills form the southernmost of 
the central Lower Galilee ridges and are divided in 
their turn into four parallel mountain ridges. Gebel 
Qafzeh is part of the southernmost of these ridges, 
the Kesulot-Migdal Ha’emek ridge, the south-
ern fl anks of which form the boundary between 
the Galilee Mountains and the Jezreel Valley. The 
escarpment facing the Jezreel Valley is a combina-
tion of echelon faulted blocks rather than a major 
fault line. Undoubtedly, some of those faults were 
fi rst active in Turonian times and rejuvenated in 
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Figure 3.1 Location and topographic positioning of Qafzeh Cave. The cave’s location 
is marked with a shaded square. (Base topographic map courtesy of A. Nigel Goring-
Morris)
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later (post-Neogene?) periods of tectonic activity 
(Weiler 1968:77). Gebel Qafzeh itself is a half-dome 
created by folding that is probably tephrogenic.

The majority of rocks exposed in the cen-
tral Lower Galilee are carbonates (e.g., limestone, 
dolomite, and marls) dating from the Lower 
Cenomanian to the beginning of the Tertiary (Weiler 
1968). The Judea Group (Cenomanian-Turonian) 
sediments extend over most of the area and mainly 
include hard dolomites that are responsible for the 
rugged and sometimes steep terrain of the region. 
The Sakhnin dolomite (of Upper Cenomanian age) is 
the main lithological component of the Gebel Qafzeh 
structure (Weiler 1968: fi g. 1). Like other dolomites 
of the Judea Group, it is very vulnerable to karstic 
processes, and Qafzeh Cave is carved into this rock 
formation. Flint bands and nodules form part of the 
sedimentary sequences of the Eocene deposits (the 
Ma’lul Formation) to the west and north of Qafzeh 
Cave (Greenberg 1963). The nari crusts that appear 
in many places are commonly associated with the 
chalks and marls of these Eocene sediments.

The eastern part of the central Lower Galilee 
consists of Senonian to Paleocene sediments of the 
Mt. Scopus Group, represented by a series of chalks 
(the Har Zefat and Ein Zeitim Formations), shales, 
and marls (the Biria Formation).

The valleys within the Nazareth Hills, as well 
as those separating the ridges of the central Lower 
Galilee, are fi lled with alluvial Quaternary deposits 
and recently developed soils.

Climate

The Mediterranean climate of the Lower Galilee is char-
acterized by a single rainy season. Amounts of rainfall 
decline with increasing distance from the Mediterranean 
Sea and increase with altitude. The eastern part of the 
region is thus hotter and drier than the western and cen-
tral parts. As a rule, the amount of rainfall is larger on 
west-facing slopes than on the slopes facing east. The 
mean annual rainfall in the Nazareth area is 500–600 mm 
(Katsenelson 1985), with rains spread over only 40–50 
days, from November through March. However, on a 
multi-annual average, there are 240 nights during the 
year in which the relative humidity is close to 100%, caus-
ing dew and thus contributing to a higher precipitation 
balance.

The annual mean temperature in the Nazareth Hills is 
19oC. January is the coldest month, with a mean monthly 
temperature of 10oC, and frosts are very rare. On average, 
temperature exceeds 35oC on only ten days during the year.

The highest relative humidity occurs in the winter 
(December and January) (Aloni and Orshan 1972: fi g. 2). 

The mean daily relative humidity is only 55–60% in the 
hottest month and somewhat higher (60–65%) in the 
annual mean (Maneh 1985) .

Soils

The soils of the Lower Galilee develop out of the local 
rocks, and their characteristics are determined by the rate 
of erosion of the rock and the rate of leaching. The soils, 
which belong to the terra rossa, pale rendzina, and brown 
rendzina association (Dan 1988), require Mediterranean cli-
matic conditions for their pedogenesis (Rabikovitch 1981).

Terra rossa is a fi ne-grained, reddish-brown, non-
 calcareous soil that forms on the hard limestone and dolo-
mite typical of the Judea Group lithology. The soil is 
shallow and many rock exposures appear in its vicinity, 
as is the case with the immediate area of Qafzeh Cave. 
However, when the soil fi lls “pockets” in the rocks it may 
be quite deep. Pale rendzina soils are loamy, brown to 
light gray in color, and highly calcareous, and are typical 
of rocks of the Mount Scopus Group. Brown rendzina is a 
dark, fi ne-textured, and non-calcareous soil, rich in organic 
matter. It develops on nari crusts, hard chalk, and occa-
sionally hard limestone of the Eocene Ma’lul Formation.

Grumosols (reddish-brown, clayey, and dry soils) 
tend to develop on the Neogene basalt fl ows in the east-
ern Lower Galilee.

Vegetation

Because of the small variation in climate, edaphic factors 
play a major role in determining the distributions of certain 
plant communities in the area. However, understanding of 
the region’s vegetation is hampered by the fact that the 
original Mediterranean vegetation has undergone severe 
degradation and destruction. As a result of this process, the 
nature of the climax plant communities and of the succes-
sion stages leading to them can at best be speculated on.

Three climax plant associations have been identifi ed 
in the Lower Galilee. One is the Quercus ithaburensis–
Styrax offi cinalis association, which appears as a park for-
est. It is distinguished by a rich herbaceous layer of both 
perennial and annual herbs. This plant association grows 
mainly on the dark brown rendzina soils rich in organic 
material, and therefore occupies relatively low and dry 
habitats. Aloni and Orshan (1972) suggested that this 
plant association dominated the valleys in the past.

The Quercus calliprinos–Pistacia Palaestin associa-
tion is restricted to altitudes above 270 m a.m.s.l. and 
to terra rossa soils. It appears on all the Central Lower 
Galilee ridges. This is the typical plant association of 
the mountainous region of the Nazareth Hills. On the 
slopes of the mountains the dominant association is 
that of Ceratonia siliqua–Pistacia lentiscus, which appears 
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Figure 3.2 View of Qafzeh Cave from the southwest. The arrow points to the cave’s 
opening. (Photograph: Ofer Bar-Yosef ©Qafzeh Excavation archives)
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as a three-tiered gallery forest on the southern slopes. 
The typical variant of this forest also includes Rhamnus 
palaestinus and Calycotome villosae, with a large number 
of grasses (Aloni 1984) . This forest appears at elevations 
of 0–400 m a.m.s.l., on terra rossa and rendzina soils. On 
the south facing slopes of the Nazareth Hills, the gallery 
forest degrades into Mediterranean garigues dominated 
by Sarcopoterietum spinosi and Calycotome villosae (Zohary 
1980:340–343). Thus, the immediate vicinity of Qafzeh 
Cave is characterized by widely spaced trees and frequent 
shrubs and herbaceous plants (fi gure 3.2).

The Site

Qafzeh Cave is situated on the left bank of Wadi el-Haj at 
an elevation of 220 m a.m.s.l. The narrow ephemeral chan-
nel develops an increasingly steep slope as it descends 
into the Jezreel Valley. From the location of the cave, the 
channel drops some 100 m in elevation over a distance of 
less than one kilometer, cutting deeply into the bedrock 
before reaching the valley fl oor below.

The cave is a remnant of a karstic solution opening. 
The chimney connecting it with the plateau surface above 
is presently fi lled with rubble that has spread as a talus 
fan inside the cave (Farrand 1979:377; Vandermeersch 
1981:22, fi g. 4). The inner space consists of a single, large 
and high-vaulted chamber some 21 by 17 m in maximum 
dimensions, with its main opening toward the west.

The cave is connected with the open area in front of it 
(hereafter “the terrace”) by a broad vestibule (fi gure 3.3). 
This is an area measuring 4 by 5 m just inside the present 
drip line, which is covered by archaeological sediments. 
It is blocked to the east by a rocky sill some 2 m higher 
than the vestibule fl oor, thus preventing a physical corre-
lation between the cave and the outer part. The only part 
of the site that lies in the open air is the terrace, a large 
area covered with sediments, the boundaries of which are 
not clearly known (it measures at least 12 by 15 m). The 
sediment cover above the bedrock in this part of the cave 
consists solely of anthropogenic deposits.

History of Research

Neuville and Stekelis Excavation (1933–1935)

The site was discovered and brought to the attention 
of R. Neuville by the geologist Heinz A. Lewonstan in 
the early 1930s (S. Weiner, pers. comm. 1997).1 In 1933 
Neuville conducted the fi rst sounding at the site with M. 
Stekelis. Work concentrated on the inner chamber of the 
cave, but Neuville and Stekelis also excavated half of the 
surface area of the vestibule. The terrace was only sam-
pled (fi gures 3.3. and 3.4).

Neuville (1951:179) described a sequence of thirteen 
layers over a 6.5 m section (published in Vandermeersch 
1981 as fi gs. 4, 5). The two youngest layers (A–B), of his-
torical date, overlie three layers (C–E) dated to the Upper 
Paleolithic. The latter units consisted of brown silt and 
contained numerous angular limestone fragments, a phe-
nomenon that was in sharp contrast to the sediments of 
the lower layers in the sequence (F–L).

On the basis of the lithic assemblages, Neuville 
defi ned layers F–L as Middle Paleolithic. With the excep-
tion of layer F all these layers contained hearths, and all 
were rich in phosphates, implying high diagenetic rates 
and bone destruction. Faunal remains indeed appeared 
in negligible amounts and were mainly concentrated in a 
specifi c area of the vestibule. Layer M (the lowest unit in 
the excavation) was found only in the terrace test pit and 
was archaeologically sterile. On the bedrock was a 10 cm 
thick horizon of phosphate (Neuville 1951:256).

Although he did not describe the assemblages from 
Qafzeh in detail, Neuville pointed out several major dif-
ferences between the Middle Paleolithic assemblages of 
Qafzeh and those retrieved during Garrod’s excavations 
on Mt. Carmel as well as his own work in the Judean 
Desert (Neuville 1951:183–184). Specifi cally, Neuville 
noted that in Qafzeh there were low frequencies of elon-
gated (as opposed to triangular) points. Another charac-
teristic of the assemblages was the proliferation of thin, 
well-prepared, faceted striking platforms. In contrast, 
thick and unfaceted platforms were more common in the 

Figure 3.3 Map of excavated areas in Qafzeh Cave terrace and 
the entrance to the inner cave area, showing also the lateral dis-
tribution of hominid remains (see text for stratigraphic details). 
Triangles show burials; rectangles, skeletal remains of adults; 
circles, remains of infants (Hovers et al. 2003).
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Mt. Carmel sites. Another difference was the low ratio of 
side-scrapers to points at Qafzeh as opposed to the vari-
ous layers in Tabun (Neuville 1951:181–182).

Adhering to the view that development was a grad-
ual, linear process, Neuville (1934: pl. xv) followed 
Garrod and applied the ratio of points to scrapers within 
an assemblage as a typological tool for differentiating the 
Lower from the Upper Levalloiso-Mousterian (Garrod 
and Bate 1937:115; see chapter 1). He applied this ratio 
in a somewhat modifi ed form to determine the typolog-
ical identity of the assemblages of Qafzeh. Not only did 
Neuville accept the distinction between Levalloisian and 
Mousterian Middle Paleolithic industries as a real one (see 
chapter 1), but he also attempted to divide the so-called 
“Levalloisian” into sub-stages.2 According to this (now 
obsolete) division, he considered layers L–J of Qafzeh to 
be Lower Levalloisian, and layer I was defi ned as Middle 
Levalloisian. While he considered layers L and K to be 
chronologically comparable to Tabun E, Qafzeh layers 

J and I, as well as layer H (Upper Levalloisian in Neuville’s 
scheme) were believed to be contemporaneous with 
the Lower Levalloiso-Mousterian of Tabun D. Neuville 
believed Qafzeh layer G (Upper Levalloisian) to be of 
Tabun C age, while layer F (Mousterian, in which the ratio 
of points to scrapers reached almost 4) was perceived as 
contemporaneous with Tabun B (Neuville 1951:260). This 
typology-based division was also in accord with a fau-
nal break that had been observed between layers G and F 
at Qafzeh and layers C and B at Tabun (chapter 1). More 
recent paleontological and paleoenvironmental analyses 
(e.g., Garrard 1982:168) verifi ed Bate’s observation that 
Dicerorhinus mercki, which Garrod and Bate considered 
to be a faunal marker of the earlier part of the Middle 
Paleolithic sequence (Garrod and Bate 1937:115; Neuville 
1951:180, 257–261) indeed disappeared between the ear-
lier and later Mousterian at Tabun. However, Garrard did 
not concur with Bate that a major faunal break occurred 
between the deposition of layer C and layer B at Tabun.

Figure 3.4 Qafzeh Cave at the time of Neuville’s excavations. Note the unexcavated 
terrace in front of the cave, where Vandermeersch’s excavations concentrated in the 1960s 
and 1970s. (Photograph: Moshe Stekelis ©Archives of the Institute of Archaeology, The 
Hebrew University of Jerusalem)
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The remains of fi ve human skeletons were found in 
layer L (Vandermeersch 1981:23, 30; see below). The hope 
of augmenting the hominin sample was the main reason 
for the return to the site in the 1960s.

Vandermeersch’s Excavation (1965–1979)

Work at Qafzeh was resumed in 1965 by a French team, 
directed by Bernard Vandermeersch, joined by Bar-Yosef 
in 1977. Efforts focused on both the inner chamber and 
the terrace. Fifteen layers (13–0) were identifi ed in the 
cave chamber itself, of which only two (layers 13–12) 
contained a Middle Paleolithic industry. The terrace in 
front of the cave, which was sampled systematically for 
the fi rst time, revealed a sequence of twenty-four sed-
imentological layers (I–XXIV, top to bottom; see also 
below), all of which contained Middle Paleolithic lithic 
assemblages.

Stratigraphy. Vandermeersch (1981) described in detail the 
stratigraphic column that he excavated inside the cave and 
on the terrace. Neuville had excavated out the part of the 
sequence that physically connected Middle Paleolithic sed-
iments inside the cave and on the outer side of the drip line, 
whereas the rocky sill that separates the terrace from the 
inner chamber made it diffi cult to establish a stratigraphic 
correlation between the two areas dug by Vandermeersch 
himself. Given this history of research and the cave’s natu-
ral structure, it was necessary to describe the stratigraphic 
sections separately for each excavated area during the 
1960s project. At a relatively late stage a marker horizon 
was recognized on both sides of the sill, and this served 
as the basis for correlation between the Middle Paleolithic 
sequences of the terrace and the inner chamber (table 3.1).

The cave sequence consists of fi fteen layers, numbered 
sequentially from top to bottom (0–13) with Arabic numer-
als (Vandermeersch 1981:27). Layers 13–12 included a 
rich Mousterian industry, equivalent to Neuville’s Upper 
Levalloisian. These layers were composed of fi ne-grained, 
highly weathered sediments. The erosion and redeposition 
of the sediments of these horizons had caused the dissolu-
tion of bones by water leaching and chemical weathering 

and the accumulation of secondary phosphates (Farrand 
1979:380). A large number of artifacts bore signs of water 
abrasion, indicating reworking of the Mousterian layers 
within the cave (Bar-Yosef and Vandermeersch 1981).3 

A clear unconformity, marked by color and degree 
of weathering, separates layers 13–12 from the overlying 
series (Farrand 1979). Layers 11–7 form a single ensem-
ble, characterized by its brown color and fi ne-grained 
sediments (Farrand 1979:379). These horizons are of 
Upper Paleolithic age (Bar-Yosef and Belfer-Cohen 2004; 
Ronen and Vandermeersch 1972). Layer 6, also of Upper 
Paleolithic age, resembles the underlying ones in sedi-
ment color but is much stonier and appears to be a collu-
vium deposit issuing from the chimney shaft. A time gap 
seems to have occurred between the deposition of layer 
7 and that of layer 6 (Farrand 1979:379). Layers 4–1 are of 
possible Neolithic (layer 4) and historical date.

The terrace sequence (fi gure 3.5) encompasses twenty-
four layers numbered sequentially (from top to bottom) 
with Roman numerals. There were no traces of occupa-
tions postdating the Middle Paleolithic, and all the lithic 
assemblages are Mousterian. Table 3.2 presents details of 
the excavated areas and volumes as estimated from the 
original fi eld notes and drawings.

The terrace sediments consist almost exclusively of 
limestone bedrock rubble, rather angular and unaffected 
by chemical weathering, with only minor amounts of 
sand-silt-clay matrix (Farrand 1979:377). The upper layers 
are fi rmly cemented with secondary calcium carbonate 
as a result of their exposure to rainfall and weathering. 
With the exception of a few layers, heavy minerals are 
rare in the terrace sediments. Where they do appear in 
signifi cant quantities, these are easy-weathering miner-
als (Farrand 1979). Their presence is an additional indi-
cation of the negligible effect of chemical weathering on 
the cave’s deposits. Deposits of the lower layers are loose, 
friable, and noticeably mechanically weathered. All in all, 
the sedimentological evidence suggests a rapid accumu-
lation of sediments (see below).

Bar-Yosef and Vandermeersch (1981) and Vander-
meersch (1981) described the terrace sequence as follows:

III.  Brecciated chunks of sediment preserved 
against the wall.

IV–VIIb.  Recently (mechanically) disturbed 
Mousterian layers.

VIII.  A hard, gray-green, layer. A clear extension 
of layer 12 in the cave, this layer was the 
single key for stratigraphic correlation of the 
terrace and cave deposits. The only strati-
graphic unconformity observed in the terrace 
sequence is that between this layer and the 
underlying layer IX. This unconformity 
appears to be equivalent to that observed 

Table 3.1 The correlation between the Mousterian layers 
of Qafzeh’s terrace and inner chamber

Vandermeersch’s excavation Neuville’s excavation

TERRACE CAVE TERRACE CAVE

VIII 12 G, H, I
? 13 J (upper)
XVII–XIX ? L  

Note: After Vandermeersch 1981.
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between layers 11 and 12 inside the cave 
(Farrand 1979:378).

IX. A hard, gray calcareous breccia, cut by a channel 
in layer VIIa.

Layers X–XIV were éboulis horizons that included a 
rich lithic industry.

X.  A thin black layer with weathered limestone 
nodules and traces of many hearths.

XI.   A dense layer of calcareous gravels, some of large 
dimensions, in a matrix of brown silt.

XII.   A dense layer of calcareous gravels in a matrix of 
brown silt.

XIII.   As layer XI, but the gravels were larger.
XIV.   A yellow sediment composed of small calcare-

ous gravels and the sand originating from their 
disintegration.

XV.   Consisted of clayey silt with calcareous gravels. It 
contained extended patches of white ash, éboulis, 

Figure 3.5 A generalized stratigraphic section of Qafzeh Cave terrace (after 
Vandermeersch 1981: fi g. 6).
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large quantities of artifacts and a small amount of 
microfauna. The characteristics of this layer were 
interpreted by Bar-Yosef and Vandermeersch 
(1981:281) as indicative of an intensive human 
occupation. Large mammal bones occur in higher 
frequencies than in the underlying layers.

XVa.   Same as layer XV, but darker in color, with 
smaller and denser gravels.

XVI.   A very hard, black gray brecciated layer, over 
1 m thick in places. Water infi ltration in the 
Mousterian layers within the cave resulted in a 
tunnel that descended from the cave’s entrance 
through layers XV to XX on the terrace and cre-
ated the brecciated zone of this layer.

Layers XVII–XXIV consist of éboulis and sand with 
remains of hearths, small amount of artifacts, large quan-
tities of microfauna and human burials.

XVII.   Calcareous gravels with patches of black silt 
and traces of hearths.

XVIII.   A surface of yellow gravels, almost sterile 
archaeologically.

XIX.   Brown silt with weathered gravels.
XX.   Yellow éboulis, heavily weathered; this layer was 

archaeologically almost sterile.
XXI.   Small gravels in a brown gray sediment. Traces 

of many hearths.
XXII.   Small weathered gravels in a grayish sediment.
XXIII.   Yellow éboulis.
XXIV.   Gravels in a brownish silt with remains of hearths.

Extensive utilization of the cave entrance is indicated 
in layers VII–X and XVII–XX by the abundance of micro-
scopic wood fragments (Goldberg 1980:163).

Previous Lithic Studies. Samples of both the cave and ter-
race lithic assemblages were characterized by Boutié 
(1989) as typical Levantine Mousterian, despite some 
technological and typological differences between the 
two samples. Technological Levallois indices (IL) ranged 
between 12.3 and 24.3 for the terrace assemblages, but 
were much higher (29.5–35.6) for the cave assemblages. 
The most common blanks among the Levallois elements 
were fl akes, showing a dominant centripetal preparation 
(51.2% and 42.7% for the terrace and cave, respectively), 
with some bipolar (21.9%, 26.8%) and unipolar (15.3%, 
18.5%) fl aking. High frequencies (between 33.8% and 
66.1%) of faceted platforms were recorded in both areas.

The relative frequency of blades and points (com-
bined) is somewhat higher in the cave assemblages than 
it is in the terrace collections: laminar indices (Ilam) are 
24.6–35.4 and 14.6–33.7, respectively. The higher tendency 
for the production of elongated pieces observed in the 
cave assemblages is enhanced by the larger number of 
Levallois points in the cave (Boutié 1989:220), although 
their frequencies are quite low (15.5% and 13.9%). This 
latter observation accords with Neuville’s description 
of the cave’s Middle Paleolithic industry. However, the 
high ratio of points to Levallois fl akes and scrapers men-
tioned by Neuville has not been encountered by Boutié in 
the cave assemblages from the newer excavations. Since 
Neuville identifi ed, curated, and studied Levallois blanks 
(Neuville 1951:180–183), this discrepancy between the 
two records cannot be explained as resulting simply from 
differential selection on his part.

Given the stratigraphic indications that the Middle 
Paleolithic sequence within the cave postdates most of the 
terrace’s stratigraphic column, it is necessary to identify 
which of the differences between the assemblages from 

Table 3.2 Area, thickness, and volume of excavated layers on the terrace of Qafzeh Cave

Layer Area Thickness Volume Layer Area Thickness Volume

III 0.40 0.35 0.14 XV 22.00 0.25 5.50
IV 1.70 0.30 0.45 XVa
V 3.50 0.27 0.95 XVb 5.50 0.12 1.10
VI 4.50 0.55 2.48 XVf 7.00 0.23 1.61
VII XVII 16.75 0.20 3.35
VIIa 7.50 0.40 3.00 XVIIa 1.10 0.05 0.056
VIIb 5.50 0.32 1.75 XVIII 8.75 0.09 0.80
VIII XVIIIa 0.75 0.12 0.09
IX 2.50 0.30 0.75 XIX 13.50 0.23 3.10
X 6.50 0.17 1.10 XX 8.00 0.13 1.04
XI 1.50 0.29 2.32 XXI 7.50 0.30 2.25
XII 3.00 0.12 1.56 XXII 9.00 0.13 1.08
XIII 19.50 0.25 4.90 XXIII 5.20 0.23 1.20
XIV 11.50 0.25 2.90 XXIV 7.50 0.09 0.67

Note: Area is in square meters, thickness in meters, and volume in cubic meters.
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the two parts of the cave are due to cultural changes, and 
which may refl ect organizational differences. This task 
is complicated by the post-depositional processes that 
affected the cave’s deposits. Still, Boutié (1989:221) sug-
gested that the Qafzeh terrace and cave assemblages were 
homogeneous and did not show any internal diachronic 
evolution. He placed them with the Tabun B–C industries. 
Fish (1979) reached similar conclusions based on his study 
of samples from the Mousterian deposits inside the cave. 
Other scholars (e.g., Meignen and Bar-Yosef 1992), follow-
ing Copeland (1975) in favoring a tripartite (as opposed 
to bipartite) division of the Tabun sequence, regard the 
Qafzeh assemblages as “Tabun C-type” industries.

Studies of the Large Fauna. The fi rst study of the large 
fauna was conducted by Bouchud (1974) on material from 
Vandermeersch’s excavation in 1965–1969 and some mate-
rial from the fi rst series of excavations. None of the faunal 
specimens excavated inside the cave (N = 437) derived 
from a Mousterian context (Bouchud 1974: tab. III). Of 
the 506 identifi ed bones from the terrace’s Mousterian 
sequence, the highest overall frequency (32.8%) was of 
red deer (Cervus elaphus). The stratigraphic distribution of 
those bones, however, was not homogeneous. This spe-
cies was dominant in the younger layers (XV–XI), where 
it comprised roughly 40% of all the faunal elements. 
In contrast, the most common medium-sized to large 
mammal in the older layers (XXIII–XVI) was the gazelle 
(Gazella gazella), whose bones comprised 22% of the iden-
tifi ed elements. Other species represented in the sample 
were wild cattle (Bos primigenius at 20.15%), ibex (Capra 
ibex at 12.84%), fallow deer (Dama mesopotamica), wild 
pig, horse (Equus mauritanicus), rhinoceros, hartebeest, 
and camel (Camelus dromedarius). Bouchud (1974:96–97) 
rejected the identifi cation of the rhinoceros remains at 
Qafzeh as those of the steppe-dwelling Dicerorhinus mer-
cki and assigned these remains to the smaller, woodland 
species, D. hemitoechus. The most common carnivore was 
the spotted hyena, and there were also remains of panther 
(Panthera pardus).

A recent revision of the faunal sample (Rabinovich and 
Tchernov 1995) also encompasses bone splinters identifi -
able only to body size groups, never studied by Bouchud. 
The species composition derived from this enlarged sam-
ple of 1,472 identifi ed bones (all from the terrace layers) 
differs slightly from that described earlier by Bouchud. 
According to this new analysis, the dominant species in 
the Qafzeh sequence are Cervus elaphus and Dama mesopo-
tamica. Roe deer (Capreolus capreolus), previously unrecog-
nized, and gazelle are fairly infrequent. Wild goat (Capra 
aegagrus) actually outnumbers the gazelle, possibly as a 
result of the rocky nature of the site’s vicinity. The new 
analysis also differs from Bouchud’s in the greater diver-
sity of equid species. Interestingly, the most abundant 

equid is the North African E. cf. tabeti (Eisenmann 1992; 
Tchernov 1998: tab. 3). Also noteworthy is the relatively 
high number of ostrich (Struthio camelus) eggshells.

Hominin Remains

Skeletal remains of fi ve Middle Paleolithic hominins were 
discovered outside the drip line of the cave (fi gure 3.3) 
during excavations in September 1934. The individuals 
Q3, Q6, and Q7 were found close to one another and at 
the same level. As reconstructed from the fi eld notes and 
diaries of Neuville and Stekelis, they derived from layer 
L in Neuville’s stratigraphic scheme. Specimens Q4 and 
Q5 were found in brecciated deposits on the terrace, at 
a lateral distance of a few meters from the other cluster 
(Vandermeersch 1981:32). Although these two skeletons 
also derived from layer L, they occurred in different 
stratigraphic positions, with Q5 being deposited some 
70 cm below Q4. Boule (cited in Vandermeersch 1981:19) 
recognized in the skeletons a mixture of primitive and 
evolved anatomical features similar to that found in the 
Skhul group (McCown and Keith 1939).

The renewed excavations by Vandermeersch yielded 
additional hominin skeletal remains. Specimens Q9–Q25 
(Q16–Q18 and Q23 being isolated teeth) originated from 
layers XXII–XVII (Vandermeersch 1981:32), while no 
human skeletal remains were recovered from the upper 
layers of the terrace sequence (XV–I). 4 Eleven individuals 
were infants, ranging in ontogenetic age from perinatal to 
adolescent (Tillier 1999).

Several paleopathologies were observed in the skel-
etal remains of various individuals from Qafzeh. On 
the left calcaneum of Qafzeh 8 there is a fracture, typi-
cally located in the middle of the bone, accompanied 
by additional lesions. The injury has been attributed to 
a penetration wound to the calcaneum. After a period of 
immobilization, if the injury was not treated medically, 
permanent hypertension of the foot would set in, and the 
injured person would be able to move around only with 
the help of a crutch of some sort. The right foot of Qafzeh 
9 was affected by hallux valgus, a deformation of the big 
toe that causes the toe to tilt toward the small toes and a 
bony lump to appear on the inside of the foot (a “bun-
ion”). This pathology is painful when shoes are worn on 
the affl icted foot and has in fact been ascribed to this mod-
ern practice. The case of Qafzeh 9 (and other Pleistocene 
instances of this pathology), however, suggest that it may 
also derive from other reasons (Dastugue 1981).

Two cases of paleopathologies have been observed in 
children. The child Qafzeh 13 suffered a frontal lesion that 
was caused either by an intentional blow or by a hard, 
narrow object, most likely a fl int tool. Despite the severity 
of the injury, the skull displays healing marks, indicating 
that the child survived the trauma (Dastugue 1981) for a 
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short time (the estimated age of death of this individual is 
ca. ten months [Tillier 1999:30]). Finally, Tillier et al. (2001) 
reported that Qafzeh 12, a 3-year-old child (by modern 
human reference standards) exhibited abnormal pre-death 
features in the skull (e.g., enlargement of the frontal and 
parietal regions, abnormal morphology of the temporal 
bone, pronounced asymmetries of the frontal lobe and of 
the occipital region that seem to be the result of differential 
development of the cerebral hemispheres, and peculiari-
ties in the skull vascularization system). Combined with 
the hypotrophy and shortness of the upper limb bones, 
these features are consistent with hydrocephaly.

The abundance of skeletal remains at Qafzeh may be 
explained partly by the fast accumulation of sediments 
and by brecciation that occurred soon after deposition; 
these processes may have slowed down the rate of bone 
diagenesis and dispersion. The highest concentration of 
skeletons (12 specimens) was in layer XVII (Neuville’s 
layer L). As table 3.2 shows, this is not merely a statistical 
artifact of the excavated volume. It is mainly due to this 
concentration that the site earned its name as an early cem-
etery. At least six cases (= 7 individuals) are identifi ed as 
intentional burials (Belfer-Cohen and Hovers 1992). These 
include the only double burial known to date from any 
Middle Paleolithic site in the world, presumably a mother 
and a child (Q9 and Q10), buried in an elongated dug out 
pit; and an internment of a child (Q11) with red deer ant-
lers as a burial gift (Vandermeersch 1970). Interestingly, 
artifacts that are potentially of symbolic nature were 
found only in the stratigraphic horizons that yielded the 
skeletal remains, an association that is interpreted to be 
of symbolic nature (Bar-Yosef and Vandermeersch 1993; 
Hovers, Vandermeersch, and Bar-Yosef 1997; Hovers et al. 
2003; Taborin 2003; Walter 2003).

Boule’s initial analysis placed the fi rst Qafzeh Middle 
Paleolithic skeletons and the Skhul remains in a problem-
atic taxonomic position, as Neanderthals with some mod-
ern features. Their existence was taken to refl ect either 
hybridization between Neanderthal and anatomically 
modern populations or contemporaneity of two popula-
tions (Howell 1958, 1959). With the augmentation of the 
human skeletal sample in the 1960s, all the adult and imma-
ture individuals from Qafzeh were defi ned as anatomically 
modern humans (Tillier 1999; Vandermeersch 1981).

Vandermeersch (1982) suggested that these hominins 
evolved locally from a late Homo erectus/Homo heidel-
bergensis, represented by the Zuttiyeh partial cranium. 
Stringer and Andrews (1988) proposed a similar hypoth-
esis. Some researchers view the Qafzeh (and Skhul) 
group as morphologically and phylogenetically distinct 
from the Neanderthals (Rak 1990, 1993; Rak, Kimbel, and 
Hovers 1994; Stringer 1988; Stringer and Gamble 1993; 
Tattersall 1995). Others (e.g., Arensburg and Belfer-Cohen 
1998; Wolpoff and Lee 2001) argue for a highly variable 

single population of modern humans in the Levant. Klein 
(1999) summarizes evidence for a mixture of anatomical 
traits of the Qafzeh (and Skhul) hominins: “As a group, 
the Qafzeh-Skhul skulls are highly variable in their 
expression of chins, vertical foreheads, rounded occipi-
tals, parietal bossing, and other modern features, and in 
some important aspects, such as strongly developed brow 
ridges, large teeth, and a tendency to pronounced alveolar 
prognathism, they tend to recall more archaic humans” 
(Klein 1999:402, and references therein). However, he 
sees signifi cant differences in the hand morphologies of 
the Qafzeh hominins compared to Neanderthals (Klein 
1999:387 with references; although see Niewoehner et al. 
2003; more on this in chapter 9). Overall, Klein designates 
the Qafzeh-Skhul groups as “nearly modern humans.” 
White et al. (2003) pointed out some morphological 
resemblance of Qafzeh 6 to the recently discovered late 
Middle Pleistocene Homo sapiens idaltu from the Middle 
Awash, though they state clearly that the latter is inter-
mediate between the more primitive morphology of the 
earlier African specimens (such as Bodo and Kabwe) and 
the more derived morphology of Klasies and Qafzeh, 
which they seem to consider as modern humans (White 
et al. 2003:745). This discovery reopens the discussion on 
the taxonomic affi nities of the Qafzeh hominins and about 
their fate (more on this in chapters 9 and 10).

Chronology

The modern anatomical affi nities of the Qafzeh hominins, 
the indications of intentional burials, and the Mousterian 
context in which they were found raised the need for a 
reliable dating of the Qafzeh Mousterian in order to 
understand the biological and cultural complexities of the 
Middle Paleolithic period in the Levant.

In the absence of absolute dates, the chronology of 
Qafzeh had been based on comparison with the dating 
of Tabun. Following Garrod and Bate, Neuville (1951:261) 
dated the Middle Paleolithic sequences at both sites to 
“Pluvial C” (the Würm glaciation) by typological and fau-
nal comparisons. Jelinek placed all the Qafzeh assemblages 
at the very end of the Levantine Mousterian sequence on 
the basis of the alleged trend of reduction in variance 
of fl ake thickness through time (Jelinek 1982a:1374). He 
associated the beginning of deposition of Tabun D (= unit 
IX) with the beginning of glacial conditions and equated 
it with Marine Isotope Stage (MIS) 4 (ca. 75,000 years ago). 
The end of Tabun’s Mousterian sequence was assumed 
to have occurred between 50,000 and 40,000 years ago 
(Jelinek 1982a:1373, fi g. 3). According to this scheme, 
Jelinek proposed a similar age for Qafzeh, well within 
the Würm glaciation. Farrand (1979: fi g. 6) supported this 
scheme by proposing that deposition at Qafzeh started ca. 
70,000 years ago with the terrace occupation and ended 
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by 55,000 years ago in a hiatus comparable to, but longer 
than, the Tabun C/D break (Jelinek et al. 1973).

Other lines of evidence, however, pointed to an older 
age for the Qafzeh Mousterian. The micromammalian com-
munity of Qafzeh was thought to display a great similarity 
to the Acheulian and Acheulo-Yabrudian fauna of Tabun 
layers F and E (Tchernov 1989). At least two murid gen-
era found at Qafzeh (Mastomys baeti and Arvicanthis ectos) 
were African archaic species. Qafzeh is the only Middle 
Paleolithic site outside Africa in which both were recorded. 
On the other hand, cricetines, whose arrival in the near 
East was an important biochronological event (Tchernov 
1989) appear in later sites but are completely absent from 
Qafzeh (Tchernov 1992:162, 175). Based on these data, 
Tchernov (1989:31–33) antedated layers XXI–XIV to the 
time span of Tabun D (as it was known at that time) and 
placed them in MIS 5, ca. 95,000 years ago. A similar age 
for the Qafzeh Mousterian was suggested by a compila-
tion of stratigraphic and paleoclimatic data (Bar-Yosef and 
Vandermeersch 1981), with a suggested age of ca. 100,000 
years for the occupations of Qafzeh XXIV–XV, Naamé, 
Tabun D, and Hayonim early E.5 The erosional phenom-
ena encountered at the top of Tabun D and of Qafzeh IX 
were associated with the onset of pluvial conditions at the 
beginning of MIS 4 (80,000–70,000 years ago), which in 
its turn caused renewed karstic solution in the caves. The 
archaic microvertebrates found at Qafzeh XXIV–XV were 
assumed to have disappeared at this time.

The fi rst radiometric dates for Qafzeh, albeit not 
unanimously accepted, were obtained by amino acid race-
mization (Bada and Helfman 1976; Masters 1982). They 
suggested a time range of MIS 4 and 3 for the Mousterian 
sequence (68,000 years ago for layer XXII; 40,000–39,000 
years ago for layer XVII). It was suggested that discrep-
ancies observed between the various dated materials 
(human versus animal bones) resulted from depositional 
variables and from limitations of the dating method, nei-
ther of which could be fully controlled for (Farrand 1994; 
Masters 1982).

Finally, two series of Thermoluminescence (TL) and 
Electron Spin Resonance (ESR) age estimates have placed 
the lower part of the Qafzeh sequence in the last intergla-
cial (table 3.3), affi rming the great antiquity of the site and 
of modern humans in the Levant (Schwarcz et al. 1988; 
Valladas et al. 1988).

The fi rst attempts at radiometric dating of Qafzeh 
understandably focused on the horizons that had contained 

the hominin remains. Hence layers XV–III remained 
undated. Given both the hiatus of an unknown duration 
between layers IX and VIII, and the likelihood that rates 
of sediment accumulation were not necessarily identi-
cal throughout the sequence, it is impossible to date lay-
ers XIV–III accurately. If the rate of deposition for the 
lower layers is assumed to be representative of the whole 
stratigraphic sequence, it would seem that age estimates 
obtained by both dating methods imply a high rate of 
sedimentation, with some 4.5 m of deposits accumulating 
within 10,000 years. Amino acid racemization attempts 
on ostrich eggshell indicated a slower rate of accumula-
tion but have not yielded any absolute ages for the Qafzeh 
sequence (Brooks, Kokis, and Hare 1992). The question of 
rate of deposition may remain unanswered, since, despite 
the fact that Vandermeersch identifi ed the remains of 
hearths in some of the upper layers (e.g., layer X), these 
deposits did not yield a large number of burned artifacts 
(Hovers 1997; I will return to this point below, as it is sig-
nifi cant in the context of the current discussion). Of these, 
an even smaller number originated from existing strati-
graphic profi les (pers. obs. 1997), a situation that prevents 
reliable dosimetry. It is therefore doubtful that valid TL 
dating of layers XV–III will become feasible in the near 
future.

Both the TL and the ESR age estimates of Qafzeh 
were criticized by Jelinek (1992) and Farrand (1994), who 
were concerned with the reliability of these methods, 
newly introduced at the time. Aitkin and Valladas (1992) 
responded to these critiques with convincing statistical 
and analytical arguments for the reliability of TL dating 
at the site. Another potential source of errors in TL dat-
ing was the geochemical history of the sediments. Recent 
studies have shown that the diagenesis of ashes creates 
a variety of chemical paleoenvironments, which in turn 
infl uence differently the dose rates measured in the sedi-
ments. Heterogeneous diagenetic stages may introduce 
much “noise” and become a major source of errors in TL 
(and ESR) dating (e.g., Mercier et al. 1995). Recent work 
at Qafzeh has shown that sediments in the dated lower 
layers of the terrace have not undergone substantial dia-
genesis and are chemically relatively homogeneous, thus 
affecting less crucially the reliability of the dating (S. 
Weiner, pers. comm. 2004). On the whole, the early age 
estimates for the hominin-bearing lower layers at Qafzeh 
are acceptable because they are analytically and method-
ologically well established and controlled for.

Table 3.3 Average TL and ESR dates of layers XXIV–XV at Qafzeh

TL (average) ESR EU (average) ESR LU (average)

LAYERS XXIII–XVII LAYERS XXI–XV LAYERS XXI–XV
92 ± 5 thousand years ago 96 ± 13 thousand years ago 115 ± 15 thousand years ago
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Paleoenvironments and Settlement Patterns

The radiometric age estimates place the early occupations 
of Qafzeh Cave in the second half of MIS 5, which on cur-
rent evidence lasted 128,000–74,000 years ago). Recent 
paleoclimatic studies based on speleothems from several 
caves in Israel have indicated that the second half of this 
period was characterized by minimal values of δ18O and 
δ13C. Temperature as well as rainfall would have been rel-
atively high compared to the present. Accordingly, the 
record indicates the presence of C3 vegetation, which does 
not grow in arid conditions, in the Eastern Mediterranean. 
Periods of particularly high rainfall have been docu-
mented at 124,000–119,000, 108,000, 100,000, 85,000, and 
79,000 years ago in the Mediterranean ecological zone (see 
Bar-Matthews and Ayalon 2001; Bar-Matthews et al. 1999; 
Bar-Matthews, Ayalon, and Kaufmann 2000; Frumkin, 
Ford, and Schwarcz 1999).

The composition of the macromammalian community 
as a whole allows the reconstruction of an ecotone in which 
parkland and forest species formed the dominant portion 
of faunal remains at Qafzeh (Haas 1972; Tchernov 1992: fi g. 
10.4). Gazelles were more common in the lower layers, thus 
supporting the evidence for an open savanna landscape. 
The faunal indications of woodland habitats increased 
over time and were especially clear in the upper layers, in 
which red deer comprised the most common single spe-
cies (Bouchud 1974; Rabinovich and Tchernov 1995). As 
Qafzeh Cave lies in the Mediterranean climatic zone, the 
change in species composition possibly corresponded to 
the shifts in quantities and intensity of regional rainfall as 
documented in cave deposits that refl ect this type of cli-
mate (Bar-Matthews and Ayalon 2001; Bar-Matthews et al. 
1999; Bar-Matthews, Ayalon, and Kaufmann 2000).

Tchernov (1998) characterized the fauna of Qafzeh 
by the absence of Palearctic elements and the increase in 
frequencies of Arabian and East African elements in the 
microvertebrates compared to earlier Middle Paleolithic 
horizons in the Levant. The vast majority of micromamma-
lian species (up to 95%) consisted of batha and dry savanna 
elements, which led to the reconstruction of an open, dry 
landscape near the site at the time of layers XXIV–XV. Some 
of the large mammalian species (e.g., Alcelaphus buselaphus, 
Equus tabeti, Dicerorhinus hemitoechus, Camelus dromedarus) 
and the presence of Struthio camelus also appear to refl ect 
similar conditions. The composition of the (micro)faunal 
community at Qafzeh was taken as evidence for a north-
ward expansion of African and Saharo-Arabian biotic zones 
(Tchernov 1992:175, fi g. 10.5; 1998), a somewhat problem-
atic assertion in view of the composition of the large mam-
mal assemblage and the paleoclimatic conditions emerging 
from the work of Bar-Matthews and colleagues. Tchernov 
has accepted that micromammalian bones originated 
from the pellets of birds of prey, mainly the barn owl (Tito 

alba), which refrains from shared habitation with humans. 
This very territorial bird normally has a hunting area that 
may range between several hundred meters up to 2–3 km 
(Andrews 1990:178). If indeed the barn owl was responsible 
for the deposition of micromammalian bones at Qafzeh, it 
would be diffi cult to accept the suggestion (Jelinek 1982b) 
that these bones represented relict faunal communities that 
were hunted by owls in the Dead Sea Rift Valley, a distance 
of ca. 25 km as the crow fl ies.

Implications for Settlement 
and Mobility Patterns

The co-occurrence of hominin remains (some of which are 
burials) and microvertebrates in the lower layers of Qafzeh 
(XXIV–XVII) is in striking contrast to their absence from 
the upper layers (Bar-Yosef and Vandermeersch 1993). 
The occurrence of microvertebrates intuitively suggests 
that habitation at the site at the time of their inclusion in 
the deposits was ephemeral and intermittent. Seasonality 
studies based on cementum growth in gazelle teeth seem to 
back up this intuition, yielding patterns that indicate sea-
sonal spring and summer occupation in layers XXIV–XVI 
(Lieberman and Shea 1994). This was interpreted as refl ect-
ing a residential, circulating mobility pattern of the human 
groups at Qafzeh at the time, so that the locality was used 
for a short duration before the occupants moved out as a 
group to another site within their annual home range. In 
contrast, cementum studies on samples from layers XIV–
VII led to the reconstruction of a year-round occupation at 
the site during that time (Lieberman 1993; Lieberman and 
Shea 1994), supposedly leading to more extensive periods 
of occupation. If microvertebrates were indeed introduced 
to the site by nocturnal birds of prey (see above), the sug-
gested seasonality pattern for these layers may explain the 
paucity of their remains in the upper layers.

Other correlates of settlement intensity and mobility 
patterns do not appear to uphold the suggestions raised 
by the cementum analysis. The high frequencies among 
the microvertebrates from layers XXIV–XV of Mastomys 
baeti, considered to be a commensal animal that thrives 
on human refuse (Tchernov 1984), do not accord with the 
notion of ephemeral occupations in layers XXIV–XVII. 
Tchernov (1984) in fact suggested a semi-sedentary mode 
of occupation, based on the occurrence of this rodent spe-
cies.6 Another interesting pattern is that carnivore activity 
in the Middle Paleolithic layers of the terrace is negligi-
ble in comparison to that seen within the cave during the 
Upper Paleolithic (Rabinovich et al. 2004). As carnivores 
and humans do not co-habit in caves, this may indicate 
more intensive (and prolonged?) human occupation dur-
ing the earlier of the two periods.

Bar-Yosef and Vandermeersch (1993) hypothesized 
that the main settlement at the time of deposition of layers 
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XXIV–XVII was in a nearby as yet unknown site, whose 
inhabitants used Qafzeh Cave as their burial ground. 
The exclusive stratigraphic association of relatively large 
amounts of ochre with the hominin remains is consistent 
with the pigment’s symbolic use in contexts of burial rit-
ual (Hovers et al. 2003) and congruent with such an inter-
pretation. Finally, the presence of a small number of sea 
shells in the lower layers of Qafzeh, brought from the 
Mediterranean coast some 30 km to the west, may hint 
at the extent of the territory annually exploited by the 
Qafzeh hominins, at least at the time of the earlier occu-
pations (Bar-Yosef and Vandermeersch 1993).

Use-wear analyses, which encompass variable pro-
portions of the fl akes and fl ake tools in each lithic assem-
blage (ranging from 38.6% in layer XIX to 74.6% in layer 
XVII), indicated that lithics were used mainly for light-
duty wood-working, butchery, and hide-working (Shea 
1991: tabs. 5.24–5.39). Layer XV, which exhibited higher 
frequencies of Levallois points, was considered an 

exception to this general rule; the points were interpreted 
as hafted projectiles used in hunting operations. This 
phenomenon was claimed to refl ect a higher intensity of 
technology-assisted hunting. If the use-wear observations 
are accepted and the interpretation of the points as part of 
complex hunting tools is valid, the occurrence of points in 
the layer XV assemblage may be indicative of a signifi cant 
change in the subsistence behavior of hominins at Qafzeh. 
In fact, this pattern in the lithic assemblages, combined 
with the results of the cementum studies, was taken to 
indicate a major change in the identity of the population 
inhabiting the site, from modern humans to Neanderthals 
(Lieberman and Shea 1994), despite the lack of any human 
remains in the upper layers.

Recent work has revealed some fundamental fl aws in 
the methodological and analytical aspects of the cemen-
tum analysis (Stutz 2002), thus undermining its conclu-
sions and opening the question of mobility patterns and 
their shifts throughout the record of Qafzeh.
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Beginning at the End: Cores as a Key 
to Understanding Lithic Variability 

Cores in a lithic assemblage bear indications of the man-
ner in which they were last fl aked. They are informative 
about knapping procedures employed during the most 
recent stage of their usage. Often the reasons for discon-
tinuing their exploitation (among which may be discard 
due to physical fault in the raw material or core exhaus-
tion) can also be deciphered. Just how much informa-
tion can be derived from cores about the earlier stages 
of reduction is more diffi cult to establish. It is likely 
that a single knapping concept (e.g., Levallois) was used 
throughout the reduction process of any given core. This 
does not mean necessarily that the methods and modes 
of fl aking (see below) remained unchanged throughout 
the whole sequence. When lithic reduction was initiated 
on small nodules, size restrictions would constrain the 
number of core reshaping cycles and thus the explora-
tion of any technological repertoire to its fullest extent. 
In such instances, core reduction would likely be lim-
ited to the single set of tactics initially opted for. On the 
contrary, where raw material was ubiquitous and came 
in the form of large nodules, fl int knappers could often 
be more fl exible and several methods of fl aking might 
have been used along the process of working on a sin-
gle core, hampering our attempts to reconstruct reduc-
tion processes based on core properties. It is here that 
the use of a combination of attribute analysis and the 
chaîne opératoire concept is most powerful. The deviation 
between debitage characteristics as anticipated from core 
characteristics and those seen in the actual debitage in 
a fl ake population helps us to evaluate and understand 
the degree of fl exibility and variability of the lithic tactics 

employed during core reduction, and to understand the 
possible causes of such variation (e.g., changes in the effi -
ciency of core reduction, changes in shape and size of the 
desired end-product, etc.).

Viewed from an economic point of view, a dynamic 
lithic production system may be described as struggling 
to achieve a balance between two polarities. On the one 
end, there is the need to extend the utility of the core 
over time by removing a larger number of smaller fl akes. 
This contrasts with the other end, namely, the attempt to 
extend the duration of use of the products by detaching 
fewer and larger fl akes, each of which can be undergo 
cycles of resharpening and reuse before being discarded. 
Depending on the distances that lithics have to be trans-
ported, on the degree of certainty that lithic resources can 
be found when new tools are needed, and on the nature 
of subsistence resources (i.e., whether they are sedentary 
and anticipated or mobile and unpredictable), the knapper 
decides whether the cores or the detached fl akes should 
become the curated elements of the technological system 
and uses the appropriate technological system accord-
ingly (Baumler and Speth 1993; Kuhn 1995a; Nelson 1991; 
see chapter 2). However, these two radically different 
organizational tactics—or other, intermediate ones—can 
be achieved through a number of fl aking methods within 
a single fl aking concept.

Because the Levantine Mousterian is often rich in 
Levallois products, it seemed that analysis of assem-
blage variability should primarily concentrate on the 
technological and organizational advantages and draw-
backs of products of this fl aking system in comparison 
with other knapping systems. Following recent work 
(e.g., Boëda 1991, 1993, 1995; Geneste 1985; see chapter 2 
for discussion), the understanding of Levallois fl aking 
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revolves around a number of concrete technological cri-
teria, which defi ne the practical manifestations of the 
Levallois concept. Given the attention that this issue 
has received in recent literature (e.g., Boëda 1991, 1993, 
1995; Boëda, Geneste, and Meignen 1990; Van Peer 1992), 
I present below only a brief summary of the pertinent 
points.

Fundamental to the understanding of the Levallois 
concept is the perception that the core is organized 
according to well-defi ned principles of surface–volume 
relationships. A Levallois core is shaped into two asym-
metrical convex surfaces that intersect at a single plane. 
Additional operational principles underlie the shaping 
of the core throughout the reduction sequence. The two 
surfaces of the core are hierarchical: one is shaped to be 
the fl aking (debitage) surface and the other is an auxiliary 
(yet obligatory) surface used for preparing removals from 
the primary surface. The roles of the two surfaces are not 
interchangeable.

The fl aking surface is constructed so that the prod-
ucts knapped off it are predetermined by the core’s 
geometry. This is achieved by shaping the lateral and 
distal convexities of the core’s fl aking surface, which in 
turn dictate the morphology of the fl ake to be removed. 
The convexities on the core’s surface need to be pre-
served (or renewed) in order to perpetuate the Levallois 
process throughout the core’s use life. Convexities can 
be achieved by application of a number of tactics that 
depend on the specifi c method and mode of Levallois 
fl aking used by the knapper. This is also the case for the 
shaping of the core’s striking platform. In this latter case, 
however, it is imperative that the core’s fl aking surface be 
modifi ed so as to create a hinge (charnière) at the intersec-
tion with the preparation surface (Boëda 1995: fi g. 4.18). 
The removal of fl akes starts at this hinge, when the fl akes 
are detached at a more-or-less right angle to the hinge. 
The fl ake’s plane of fracture is parallel or sub-parallel 
to the intersection plane of the two surfaces (as in fact 
dictated by the geometry of the core as defi ned above), 
which explains the need to reorganize the convexities of 
the fl aking surface as the process of reduction progresses 
and the original surface is corrupted by use. Finally, at 
the time of striking the core, a hammerstone impacts the 
core not directly on the hinge between the two surfaces 
but slightly below it, on the surface of the core’s striking 
platform (Boëda 1995: fi g. 4.19).1

Other core properties are not considered defi ning 
criteria of the Levallois fl aking sequence. Whether the 
desired products were fl akes, blades, or points; how the 
core’s circumference was used to prepare the fl aking 
surface; and whether the fl aking surface was prepared 
for the removal of a single, preferential fl ake or for the 
detachment of a number of similarly sized artifacts are 

characteristics that pertain to the particular technological 
nuances of the Levallois system.

Two methods of fl aking can be applied within the 
Levallois fl aking system. In a lineal fl aking method, the 
core is designed for the removal of a preferential, large 
fl ake from a Levallois fl aking surface. The removal of a 
lineal fl ake corrupts the geometry of the fl aking surface of 
a Levallois core, leading to one of three outcomes: (1) the 
core may be discarded; (2) it may be used further without 
remanagement of its geometry (in which case it will not 
be used as a Levallois core); or (3) its striking platforms 
and the distal and lateral convexities may be reshaped in 
order to produce another Levallois fl ake. A core exploited 
through the recurrent method produces several fl akes 
from any given fl aking surface. The fl akes are somewhat 
smaller than a preferential fl ake. More than in the case of 
preferential fl akes, the plane of fracture of recurrent fl akes 
must be parallel to the fl aking surface so that its geom-
etry allows further removal of Levallois products without 
having to rebuild the convexities and striking platform. 
After the removal of a few fl akes the fl aking surface must 
be rearranged. Alternately, core exploitation may con-
tinue without applying the fl aking principles of Levallois 
fl aking, or the core is discarded (see Boëda 1986; Boëda, 
Geneste, and Meignen 1990 for a detailed discussion of 
the notions of lineal and recurrent Levallois methods).

Another aspect of variability within the Levallois 
system resides in the modes of shaping the core’s fl ak-
ing surface. Shaping of the surface and the controlled 
removal of the desired fl akes can be conducted from the 
core circumference toward the center of the fl aking sur-
face, in which case it constitutes the centripetal Levallois 
fl aking mode. Alternately, only parts of the core’s striking 
platform may be used from either a single direction (the 
unipolar mode of Levallois fl aking) or two opposing parts 
of the core’s striking platform can be exploited (a bipolar 
mode of Levallois fl aking, referred hereafter as “bipolar” 
fl aking).2

Theoretically, any detached products can be obtained 
through any combination of Levallois methods and 
modes. In reality, Levallois fl akes are by far the most 
“generalized” products and indeed can be obtained 
through applying any Levallois confi guration, whereas 
an effi cient production of blades and points requires 
more attention to fl aking modes. Convergent and uni-
polar modes may be the least-effort solutions (in terms 
of core shaping) for the production of points and blades, 
respectively.

Other formal fl aking systems (e.g., laminar produc-
tion) are characterized by different technological criteria 
that defi ne the cores and products. Cores and debitage 
that derive from such systems are not frequent in the 
Qafzeh assemblages, as the following analysis shows.
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Variation in Core Forms

Among the cores of the Qafzeh assemblages, some closely 
correspond to the criteria of the Levallois concept and are 
therefore identifi ed as Levallois cores. All the cores that 
do not bear evidence for Levallois fl aking are loosely 
grouped under the term “non-Levallois.”3 Whether these 
two groups indeed refl ect two different technological sys-
tems, and the role of such putative systems in the organi-
zational scheme of the lithic assemblages, are questions of 
interest within the framework of this study.

The cores included in each category consist of several 
variants, and typological variability can be signifi cant. 
This introduces a methodological problem because sam-
ple sizes per layer are often small. The inventory of cores is 
shown separately for each assemblage (table 4.1). Analyses 
were fi rst carried out on each assemblage separately, and 
the technological trends and variation in core types were 
examined in a stratigraphic context. As typological and 
technological variations throughout the sequence were 
found to be minimal, it became archaeologically feasible 
to agglomerate the samples from the individual layers 
into a single large sample for the sake of some statisti-
cal treatments. In most cases, however, detailed analyses 
are presented both for the total sample and separately for 
some of the larger core assemblages.

To facilitate comparison with previously studied 
assemblages in the Levant, the typological classifi cation 
used in this analysis follows the system advocated by 
Bordes (1961, 1980). As discussed in chapter 2, Bordes’s 
defi nitions were technologically somewhat ambiguous 
(see also Meignen 1993). This led to the widespread notion 
that only cores bearing the scar of a single dominant fl ake, 
centralized on the core’s fl aking surface (the classical 
“horse-shoe” scar pattern), qualifi ed as Levallois cores. 
Cores exhibiting the scars of several similar-sized prede-
termined fl akes that originated from the core’s circumfer-
ence were termed “discoidal” and presumed to be only 
weakly related to the Levallois system.4 Within the new 
understanding of Levallois, however, such cores are seen 
as having been obtained by recurrent centripetal Levallois 
fl aking. As currently defi ned, discoidal cores exhibit a dif-
ferent surface–volume relationship from that of Levallois 
cores. The use of the two core surfaces is non-hierarchical, 
which in turn necessitates fl ake removals at more obtuse 
fl aking angles in relation to the intersecting plane (Boëda 
1993: fi g. 1; Goren-Inbar 1990a; see, however, papers in 
Peresani 2003). The distinction between “discoidal” and 
“recurrent centripetal Levallois” is maintained in the cur-
rent analysis of the Qafzeh cores.

To maintain comparability with older analyses, 
I used Bordes’s terms for Levallois cores in their literal 
sense. Cores are classifi ed according to the morphology of 

the last Levallois removal observed on the fl aking surface. 
“Levallois core for points” is the term used to describe 
cores on which points were the last debitage removed. 
These could have been produced by either a lineal method 
(in which case the classical point shape and Y-pattern 
appear on the core), or a recurrent one (by which a series 
of residual triangular scars, often truncating one another, 
is preserved on the core surface).

Two types of cores are added to Bordes’s list: “core-
on-fl ake” (Goren-Inbar 1988b, 1990a; Hovers 2007; see 
below) and “fragment.” The latter are cores on which no 
part of any striking platform is preserved.

The frequencies and descriptive statistics of dimen-
sions for each type are shown in tables 4.1 and 4.2.

Levallois Cores

The core assemblages are dominated by items with the 
technological characteristics of the Levallois technol-
ogy. Levallois cores, produced by hard-hammer fl aking, 
outnumber non-Levallois cores at a ratio of 1.45 across 
assemblages (table 4.1).

The organization of scar patterns on the cores’ fl ak-
ing surfaces serves to identify the methods and modes of 
reduction just prior to discontinuing the use of the core. 
A detailed classifi cation of scar patterns (see appendix 2) 
reveals a high degree of variability. This can, however, be 
collapsed into fi ve broad categories. All the patterns dem-
onstrating that fl akes prior to the last removal had origi-
nated from a restricted part of the core’s striking platform 
and were directed in the same orientation (i.e., “unipolar,” 
“opposed”) are grouped in the “unipolar” category of 
scar patterns. In this case, the scars on the fl aking surface 
are parallel to the core’s long axis (as defi ned in appendix 2) 
and derive from the part of the core’s striking platform 
from which other fl akes had been removed. In the second 
instance, the scars are still parallel to the core’s long axis 
but originate from the opposite edge of the core. A “uni-
polar convergent” organization of the scars on the core’s 
fl aking surface is indicated by only two scar patterns: 
“convergent” and “convergent and side.” The prepara-
tion of lateral convexities for a convergent fl aking method 
precludes the use of the lateral sides of the core as part 
of the striking platform (Boëda, Geneste, and Meignen 
1990:67). Indeed, removals that were perpendicular to the 
convergent scars on the core’s surface were always small 
and seem to have been intended for localized, small-scale 
maintenance of the lateral convexities rather than for the 
overall organization of the fl aking surface.

A “bipolar” exploitation of the core is implied by 
“bipolar,” “unipolar and opposed,” and “convergent 
and opposed” scar patterns, when two opposing parts of 
the core’s striking platform were used. A “unipolar and 
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Table 4.1 Frequencies of core types in the Qafzeh assemblages

A. Levallois
Layer Flakes Points Blades Varia Amorphous Fragments Total

 N % N % N % N % N % N % N

III 1 100.00 1
IV 2 100.00 2
VI 1 100.00 1
V 5 71.43 1 14.29 1 14.29 7
VII 5 100.00 5
VIIa 18 85.71 2 9.52 1 4.76 21
VIIb 5 100.00 5
VIII 1 50.00 1 50.00 2
IX 25 96.15 1 3.85 26
X 2 66.67 1 33.33 3
XI 27 96.43 1 3.57 28
XII 26 92.86 1 3.57 1 3.57 28
XIII 36 85.71 4 9.52 1 2.38 1 2.38 42
XIV 27 93.10 1 3.45 1 3.45 29
XV 110 83.96 18 13.74 1 0.76 1 0.76 1 0.76 131
XVa 18 94.74 1 5.26 19
XVb 3 100.00 3
XVf 10 100.00 10
XVII 28 93.33 1 3.33 1 3.33 30
XVIII 1 100.00 1
XIX 15 100.00 15
XXI 8 100.00 8
XXII 6 100.00 6
 380  29  5  2  3  4  423

B. Non-Levallois
Layer Globular Prismatic Pyramidal Amorphous Varia Fragments Total

 N % N % N % N % N % N % N

III 2 40.00 3 60.00 5
IV 2 50.00 2 50.00 4
V 1 14.29 4 57.14 2 28.57 7
VI 2 100.00 2
VII 2 50.00 2 50.00 4
VIIa 1 14.29 1 14.29 4 57.14 1 14.29 7
VIIb 2 22.22 4 44.44 3 33.33 9
VIII 1 50.00 1 50.00 2
IX 2 11.76 9 52.94 6 35.29 17
X 2 100.00 2
XI 4 25.00 11 68.75 1 10.55 16
XII 2 22.22 6 66.67 1 11.11 9
XIII 5 23.80 12 57.14 4 19.05 21
XIV 1 12.50 1 12.50 2 25.00 4 50.00 8
XV 5 13.51 4 10.81 25 67.58 3 8.11 37
XVa 2 33.33 3 50.00 1 16.67 6
XVf 2 100.00 2
XVII 1 14.29 4 57.14 2 28.57 7
XIX 7 100.00 7
XXI 1 33.33 1 33.33 1 33.33 3
XXII 4 100.00 4
total 6  1  1  29  109  33  179

(continued)
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opposed” pattern suggests that relatively small parts of 
the opposing fl ake scars were preserved on the core’s sur-
face at the phase of its use just before discard. However, it 
indicates that in earlier phases a bipolar reduction mode 
was practiced.

Finally, a number of scar patterns indicate a “centrip-
etal” use of the core-fl aking surface. Among these, “uni-
polar and side,” “opposed and side” represent the initial 
stages of a centripetal fl aking, in which parts of the core’s 
circumference had already been used but the continuous 
use of the platform had not yet been completed. By the 
same logic, “bipolar and side” refl ects a more advanced 
stage of the same process. The “dominant and centripe-
tal” and “centripetal” dorsal scar patterns indicate a cul-
mination of the process. The last two patterns appear to 
correspond to the use of the lineal and recurrent Levallois 
methods, respectively. This dichotomy, however, may not 
be a real phenomenon in the case of Qafzeh (see below).

Levallois cores of the Qafzeh terrace assemblages are 
characterized by the dominance of centripetal core reduc-
tion modes (fi gure 4.1a), with a signifi cantly lower rep-
resentation of bipolar and convergent modes. The use of 
unipolar recurrent methods is barely discernible on the 

cores, with the exception of a few, well-characterized 
cores for points, exploited by the convergent and recur-
rent method (see below).

Levallois Cores for Flakes

Levallois cores for fl akes form ca. 91% of Levallois cores 
on raw material blocks (this value drops to 70% if cores-
on-fl akes exploited by Levallois methods are included 
[table 4.1 and below]). In all the layers, the mean num-
ber of scars is high and is similar for the two surfaces in 
this core type (table 4.3). These high mean values suggest 
that Levallois cores for fl akes were exploited intensively 
over several cycles of reduction as a tactic of extending 
the core’s utility. However, the strict hierarchical differen-
tiation between the roles of the two core faces is always 
clear.

Cortical cover is absent from the fl aking face in 97% 
of the cores, while varying amounts of cortex appear on 
the other face in 71% of the pieces (table 4.3). Combined 
with the similar mean values of the scar numbers on the 
two faces, this implies that smaller fl akes were removed 
from the face bearing more cortex. Flakes were removed 

Table 4.1 (continued)

C. on-fl akes
Layer Levallois Non-Levallois Total

 N % N % N %

III 2 100.00 2 100.00
IV 4 66.67 2 33.33 6 100.00
V 2 100.00 2 100.00
VI 6 100.00 6 100.00
VII 1 33.33 2 66.67 3 100.00
VIIa 3 33.33 6 66.67 9 100.00
VIIb 2 25.00 6 75.00 8 100.00
VIII 4 100.00 4 100.00
IX 10 45.45 12 54.55 22 100.00
X 2 28.57 5 71.43 7 100.00
XI 8 32.00 17 68.00 25 100.00
XII 8 34.78 15 65.22 23 100.00
XIII 12 33.33 24 66.67 36 100.00
XIV 7 58.33 5 41.67 12 100.00
XV 52 44.08 66 55.92 118 100.00
XVa 5 71.43 2 28.57 7 100.00
XVf 2 33.33 4 66.67 6 100.00
XVII 3 37.50 5 62.50 8 100.00
XIX 6 100.00 6 100.00
XXI 3 50.00 3 50.00 6 100.00
XXII 1 33.33 2 66.67 3 100.00
XXIV 1 100.00 1 100.00
total 126 39.38 194 60.62 320 100.00
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Table 4.2 Descriptive statistics of core measurements

A. All cores by typea

Core Type Length Width Thickness Weight Elongation indexb

Type N
–
X s.d s.e.

–
X s.d. s.e.

–
X s.d. s.e.

–
X s.d. s.e.

–
X s.d. s.e.

Lev. fl akes 304 46.78 12.87 0.74 49.43 13.83 0.79 21.91 9.01 0.52 58.37 50.26 2.89 1.08 0.22 0.10
Lev. points 25 44.04 9.86 1.97 41.16 8.44 1.69 18.12 6.42 1.28 33.40 22.30 4.46 0.96 0.22 0.04
Lev. blades 4 55.50 14.39 7.19 59.75 27.23 13.62 27.25 7.59 3.79 119.1 122.5 61.26 1.05 0.22 0.11
Lev. on-fl ake 97 43.64 9.53 0.97 42.72 10.92 1.11 12.40 3.83 0.39 26.65 14.94 1.54 1.01 0.27 0.03
Prismatic 1 30.00 — — 24.00 — — 27.00 — — 20.70 — — 0.80 — —
Pyramidal 1 33.00 — — 28.00 — — 33.00 — — 26.70 — — 0.85 — —
Globular 5 33.80 7.26 3.25 39.40 8.59 3.84 32.20 10.62 4.75 50.50 37.13 16.60 1.17 0.16 0.07
Amorphous 11 44.27 21.39 6.45 44.18 16.92 5.10 28.27 15.30 4.61 73.26 105.6 30.47 1.14 0.40 0.12
Varia 93 41.53 13.33 1.38 44.69 13.85 1.44 22.37 9.30 0.96 47.90 57.40 5.95 1.13 0.38 0.04
On-fl ake 151 46.69 12.09 0.98 44.34 13.13 1.07 14.53 5.87 0.48 34.16 32.70 2.67 1.00 0.35 0.03

a Measurements are for complete pieces only. Metric measurements in mm, weight in grams.
b Computed as WIDTH/LENGTH of the core (see Appendix 2 for methodology of core measurements).

B. Levallois cores for fl akes (selected layers) c

Layer Length Width Thickness Weight Elongation index b

Layer N
–
X s.d s.e.

–
X s.d. s.e.

–
X s.d. s.e.

–
X s.d. s.e.

–
X s.d. s.e.

VIIa 15 48.53 13.79 3.56 48.47 13.48 3.48 20.80 9.21 2.38 57.50 60.47 16.16 1.01 0.19 0.05
IX 20 51.10 17.30 3.87 53.95 19.29 4.31 27.50 13.12 2.93 72.58 59.84 13.73 1.07 0.24 0.05
XI 19 49.89 9.09 2.08 52.11 11.04 2.53 22.84 6.28 1.44 65.32 30.22 6.93 1.05 0.18 0.04
XII 18 48.33 15.76 3.71 53.17 14.01 3.30 20.61 8.47 2.00 73.23 70.66 16.65 1.14 0.20 0.05
XIII 33 43.45 10.88 1.89 48.18 12.36 2.15 20.48 6.94 1.21 50.12 42.00 7.31 1.12 0.20 0.04
XIV 24 46.92 11.44 2.33 47.96 12.62 2.58 23.38 9.66 1.97 64.06 45.14 9.21 1.04 0.22 0.05
XV 95 43.32 11.34 1.16 46.54 12.84 1.32 20.36 8.01 0.82 46.08 36.97 3.79 1.10 0.25 0.03
XVII 22 53.14 11.40 2.43 53.86 12.82 2.73 24.64 8.97 1.91 73.32 47.76 10.18 1.07 0.24 0.05

c Layers with more than 15 complete pieces only. Measurements are for complete pieces only. Metric measurements in mm, weight in grams.
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Figure 4.1 Frequencies of scar patterns on Levallois cores. A: Levallois cores. B: non-
Levallois cores. (Layers with N > 5; see text for explanation)
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Table 4.3 Number of scars and amount of cortical cover on fl aking and preparation surfaces of Levallois cores for fl akes

Layer
Number of scars: 

fl aking surface
Number of scars: 

preparation surface
Amount of cortex: 

fl aking surface
Amount of cortex: 

preparation surface

 N
–
X s.d. s.e. N

–
X s.d. s.e. N 1 2 3 N 1 2 3 4 5

Alla 301 13.33 5.15 0.30 301 14.11 5.43 0.31 304 97.37 1.97 0.66 303 2871 20.79 24.75 20.79 4.95
VIIa 15 13.53 5.91 1.53 15 12.60 5.53 1.43 15 100.00 — —– 15 13.33 6.67 53.33 26.27 —
IX 20 15.75 5.30 1.19 20 16.05 8.48 1.90 20 95.00 — 5.00 20 40.00 5.00 5.00 30.00 10.00
XI 19 14.37 3.79 0.87 19 17.00 5.81 1.33 19 100.00 — — 19 26.62 20.45 26.39 19.70 4.83
XII 18 13.56 4.53 1.07 18 15.06 4.94 1.16 18 100.00 — — 18 27.28 33.33 27.78 11.11 —
XIII 33 14.24 5.08 0.88 33 15.79 5.83 1.01 33 93.94 3.03 3.03 33 18.18 30.30 24.24 24.24 3.03
XIV 24 14.61 0.15 1.02 23 12.00 5.29 1.10 23 95.83 4.17 — 24 20.83 20.83 29.17 25.00. 4.17
XV 95 13.83 4.61 0.47 95 13.89 4.55 0.47 95 98.95 1.05 — 95 38.95 18.95 22.11 14.74 5.26
XVa 12 13.83 5.94 1.71 12 12.50 4.44 1.28 14 92.86 7.14 — 14 7.14 35.71 35.71 21.43 —
XVII 22 14.36 5.45 1.16 22 15.23 5.74 1.22 22 95.45 4.55 — 21 38.10 19.05 28.57 9.52 4.76
XIX 10 11.70 9.81 3.10 10 11.90 5.57 1.76 10 90.00 10.00  10 0.00 30.00 20.00 30.00 20.00

Note: Categories for “amount of cortex”: 1: no cortex; 2: 1–25% cortex; 3: 26–50% cortex; 4: 51–75% cortex; 5: 76–100% cortex. Frequencies of each group are given as percentages.
a All assemblages, complete pieces only.
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from the preparation surface in order to obtain appropri-
ate striking angles on the designated fl aking surface and 
were by-products of the desired end-results of the fl ak-
ing process. Although these fl akes may have been used 
as functional tools (retouched or not), their morphologies 
and sizes would not have been planned in advance.

As anticipated from the data in fi gure 4.1 and table 4.1, 
most of the Levallois fl ake cores (72.84% of the complete 
items) bear the patterns of centripetal modes of reduction 
(table 4.4). Cores exhibit intensive exploitation of the mar-
gins, commonly with over 70% of the core circumference 
used as a striking platform. In only 57 cases (ca. 18%), 
mainly within the “limited platform” (i.e., non-centripetal) 
fl aking modes, did fl ake removal occur along a non-con-
tinuous platform. Some fl ake cores may have been cores 
for points in earlier stages of exploitation. Such cores bear 
convergent and unipolar scar patterns with remnants of 
scars of typical points that can still be detected and with 
typical preparations of point cores (see below). In their 
last phase of exploitation, however, no attempt was made 
to readjust their lateral convexities in order to remove 
successive points, and the last detachments were those of 
rounded, relatively large fl akes, hence their classifi cation 
as “cores for fl akes.”

Lineal and Recurrent Flaking. Both lineal and recurrent 
fl aking methods were employed in the various assem-
blages of Qafzeh. The former method was used to pro-
duce preferential fl akes, which are relatively large (table 4.5, 
column 12). When combined with centripetal fl aking, 
as was typically the case in Qafzeh, an extensive, con-
tinuous striking platform was shaped around the core’s 
circumference before the desired fl ake was removed. 
Detachment of preferential fl akes left a large remnant 
scar, usually occupying more than 50% of the core’s 

fl aking surface (table 4.5 column 10; plates 1:1–2, 2:1, 3:1, 
6:1, 10:20, 35:9–10, 46:9) and necessitating its reshaping 
before additional fl akes could be removed.

In contrast, there were two ways to create the typical 
striking platform that encompasses most of the core’s cir-
cumference when applying centripetal recurrent fl aking. 
On some of the cores, the initial fl aking was bipolar, and 
the two striking platforms were connected into a contin-
uous one in the course of continued core use (e.g., plates 
1:3, 3:3, 5:2). A second way of exploiting a core through 
recurrent centripetal fl aking was by slightly rotating the 
core after each fl ake removal (plates 2:5, 4:4, 7:1, 8:4), a 
method that also yielded cores with extensive, centripe-
tally prepared platforms. Similarly sized Levallois fl akes 
were removed off the fl aking surface, using a progres-
sively increasing portion of the core’s circumference as 
the platform from which fl akes were detached (plates 
1:3–4, 2:3, 5, 4:4, 5:1–2, 6:2, 4, 7:1, 8:4, 8, 10:9, 11:4, 19:8, 
35:9). Given the need to conserve the core’s surface con-
vexities and to avoid the formation of large and deep neg-
ative scars, the fl akes were smaller than those detached by 
the lineal method (table 4.5 columns 1–8).

Boëda, Geneste, and Meignen (1990:56) have argued 
that cores exploited by recurrent methods are expected to 
be more heavily utilized than lineally worked cores. This 
pattern is not observed in the Qafzeh assemblages, where 
the sizes of cores exploited by the two methods (as judged 
from scar patterns) are similar (mean surface area = 2,328.5 
and 2,382.9 mm2, length = 45.6 and 44.9 mm for complete 
cores fl aked by the lineal and recurrent methods, respec-
tively). Core thickness, which is directly affected by the 
degree of core exhaustion, is practically identical for cores 
exploited by the two methods (for the lineal group: 20.75 ± 
8.3, N = 143; for the recurrent group: 21.7 ± 9.1, N = 217; 
Kolmogorov-Smirnov test: 0.5730, p > .9999). This suggests 

Table 4.4 Levallois cores for fl akes: scar patterns and intensity of use of core striking platform

Layer Unipolar Convergent Bipolar Centripetal
Flaked/

core circumferencea

3 N 1 2 3 1 2 3 1 2 3 1 2 3 3 4 5

VIIa 15 1 1 1 3 9 0.74 0.26 0.07
IX 20 1 2 1 2 2 18 0.90 0.18 0.04
XI 19 1 18 0.93 0.14 0.03
XII 18 1 1 16 0.85 0.16 0.04
XIII 33 5 26 0.86 0.22 0.04
XIV 24 1 1 1 2 7 11 0.65 0.26 0.05
XV 95 3 2 2 1 6 5 4 18 54 0.73 0.23 0.02
XVII 22           1 20 0.85 0.18 0.04

Note: Only unbroken cores. 1: fl akes removed from 1–33% of core’s margin; 2: fl akes removed from 34–66% of core’s margin ; 3: exploitation of 67–100% of 
core margin. Frequencies are in absolute numbers.
a Ratio of the exploited margin of the core to the total core’s circumference
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that recurrent methods were used more frequently dur-
ing earlier stages of the reduction sequence, whereas lin-
eal fl aking may have been used more frequently during 
the last stage(s) of the use lives of cores (see also Boëda, 
Geneste, and Meignen 1990:68). Similar behaviors have 
been noted in other Levantine Mousterian assemblages 
such as Keoue Cave in Lebanon (Nishiaki and Copeland 
1992). If this reconstruction of lithic reduction practices is 
valid, it suggests that the bulk of the lithic assemblages 
of Qafzeh were produced through a remarkably homoge-
neous technological system, primarily employing recur-
rent centripetal Levallois fl aking.

A valid test of this hypothesis cannot be based solely 
on patterns observed on the abandoned cores but rather 
requires refi tting of extensive reduction sequences. I noted 
above that this was not a viable research strategy for the 
Qafzeh assemblages. However, the hypothesized shifts in 
fl aking methods bear clear implications for the expected 
relative frequencies of dorsal face scar patterns of the deb-
itage and how they should co-vary with various measures 
of fl ake size. The plausibility of the hypothesized techno-
logical practices can therefore be evaluated based on the 
analysis of the debitage (chapter 5).

Some use of recurrent uni/bipolar modes is evi-
dent in the existence of fl ake cores bearing unipolar 
scars (tables 4.4, 4.6; cf. Boëda, Geneste, and Meignen 
1990:61–62), but this appears to have been unsystematic 
in the last stages of core use.

Discontinuing Core Use. Most centripetal cores were 
abandoned when their length and width reached values 
between 30–60 mm (79% and 74%, respectively; table 
4.5). Yet despite the relatively long use lives implied by 
the intensive use of the core margins and surfaces, cen-
tripetal cores are somewhat larger on average than cores 
exploited by other modes (the difference is not statisti-
cally signifi cant), notwithstanding the large discrepancy 
in sample sizes (table 4.6; e.g., plates 1:2–3, 7:1).

The frequencies of cores within the size range of 
30–60 mm deviate slightly from those expected in a nor-
mal distribution, where only 75% and 70% (for length and 
width, respectively) of the cores are expected to fall in the 
specifi ed range. The distribution curves of both length and 
width of unbroken centripetally worked Levallois cores 
are leptokurtic, indicating that values for both measures 
are clustered around the central mean, with only a slight 
tendency toward larger artifacts (median = 46.0, 49.0 mm, 
kurtosis = 1.47, 1.72, skewness = 0.85, 0.87), respectively 
for the two measurements). This suggests that the use 
of centripetal cores may have been discontinued when a 
broadly-defi ned size threshold had been reached. Once 
the critical dimensions had been encountered, cores were 
considered inadequate for further Levallois production.

However, the discontinuation of the use of Levallois 
cores in general, and of Levallois cores for fl akes in par-
ticular, does not refl ect a simple, immediate response to 
absolute size limitations. In some cases fl ake removal was 

Table 4.5 Mean size and relative surface area of last-removed Levallois fl akes

Layer Scar Pattern

Centripetal – initial Centripetal Centripetal – preferential fl ake

1 2 3 4 5 6 7 8 9 10 11 12

 N % surface b N
–
X length N % surface b N

–
X length N % surface b N

–
X length

VIIa 2 16.59 3 20.33 3 13.71 4 23.50 7 45.59 9 32.67
IX 1 14.15 2 24.00 11 18.41 14 20.43 6 26.93 7 25.43
XI 1 21.24 1 39.00 10 24.53 17 22.94 4 55.43 5 43.20
XII 2 29.65 3 19.33 9 12.18 14 19.50 3 54.81 4 32.75
XIII 3 17.18 3 21.67 12 19.94 15 22.53 14 50.29 15 30.27
XIV 2 24.59 2 26.00 6 15.42 7 16.43 11 52.18 12 32.17
XV 15 26.71 15 25.54 21 24.18 30 20.07 27 46.51 39 29.08
XVa — — — — 8 15.13 9 20.44 3 51.05 3 37.33
XVII 4 25.17 4 27.50 8 13.48 9 15.33 10 49.55 12 38.58
XIX — — 1 22.00 2 30.68 3 29.67 3 57.66 8 42.50
total 34 26.52 39 25.54 104 19.49 148 21.13 96 48.04 124 21.19

a Breakdown of scar patterns included in the CENTRIPETAL mode only, due to the paucity of other fl aking modes. 
“Initial centripetal” refers to the scar patterns “unipolar and side,” “opposed and side,” and “bipolar and side,” conceived here as possible initial stages for 
fully centripetal fl aking. Note the small sample sizes for the detailed categories in some layers.
b % of surface represents the ratio between the surface area of the last scar of Levallois removal (computed as LENGTH x WIDTH of the scar) to the total sur-
face of the core (computed as LENGTH x WIDTH of the core). Only complete cores for which scar sizes and scar pattern were recorded are included.
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evidently continued after the critical size had been reached 
(as discussed below), resulting in very small, exhausted 
cores. In other cases, however, the cores were abandoned 
before they were exhausted. The latter claim is supported 
by the mean values of the angles measured between the 
two core surfaces in all the layers (ranging between 77˚ 
and 79˚; layers XII and XVII are exceptions, with respec-
tive means of 74.7˚ and 75˚). Whereas core exhaustion 
results, among other features, in loss of adequate fl aking 
angles, many of the cores in the Qafzeh assemblages still 
had acute angles between the hierarchical surfaces that 
allowed further exploitation of the striking platforms.

A critical factor of core discard may have been core 
geometry, as refl ected by the length and width ratios. 
Values of the cores’ elongation index (table 4.2a–b) indi-
cate that Levallois cores for fl akes, most of which bear cen-
tripetal scar patterns, were discarded when their length 
and width measurements were more or less similar. It 
may be that cores were discarded at the stage when any 
further preparation of fl aking surface convexities would 
have resulted in Levallois fl akes that were too small for 
their anticipated functions. This is supported by data on 
the sizes of the latest removed Levallois fl akes (repre-
sented by the negative scars on a core’s surface), which 
suggest that those predetermined, controlled fl akes were 
in fact rather small. The length of 55% of the last-removed 
Levallois scars falls in the range of 20–39 mm, most of 
which are within the range 20–29 mm. Another third fall 
in the range of 10–19 mm (fi gure 4.2a). Only in four layers 
are the scars of preplanned fl akes smaller (fi gure 4.2f–h, j), 
and then in very low frequencies. Taken together with the 
data on the cores themselves, these frequencies indicate 
that the knapper operated within a narrow range, most 
likely close to the lower limit of acceptable sizes for the 
end-products. The pattern of discard of Levallois fl ake 
cores (of all fl aking modes) suggests that in the last stage(s) 
of the reduction process the knapper opted to produce 
fl akes of critical minimum dimensions at the expense of 
the number of fl akes removed off a fl aking surface. This 
preference may explain the shift from recurrent to lineal 
methods toward the end of the reduction sequence.

Whereas Levallois fl aking was likely discontinued 
when the size and geometric confi gurations of the cores 

became unfavorable in terms of controlling fl ake shape 
and size, the cores themselves continued to serve as a 
source of serviceable fl akes by removal of small “non-
Levallois” (i.e., loosely controlled) fl akes, the production 
of which did not require structured technological steps of 
core shaping. Negative scars of small fl akes, clearly post-
dating the last-removed Levallois fl ake, occur on 41.22% 
of Levallois cores for fl akes. These scars tend to be broad 
and short as a result from the lack of preparation prior to 
their removal, and their length and width distributions 
clearly distinguish them from the predetermined Levallois 
fl akes (fi gure 4.3). The highest frequency of small negative 
scars appears on cores from which preferential fl akes were 
removed; 47.18% of these cores bear such additional small 
scars (e.g., plates 2:1, 12:9, 35:10). Comparable scars occur 
on only 35% of the cores that had been worked by recur-
rent methods. This preference is not random and may 
represent an attempt to enhance the use of raw material 
when relatively large Levallois fl akes have been removed 
in the previous stage of core exploitation.

Given their range of sizes, most of these small fl akes 
were classifi ed formally as “chips” and were not studied 
in detail. The occurrence of a small number of Levallois 
fl akes and points of similar sizes is noteworthy (plates 
20:1–4, 26:1–2, 32:3–4 and chapter 5). In some Levantine 
Mousterian assemblages the production of small Levallois 
products is argued to be a systematic chaîne opératoire (e.g., 
at the Mousterian site of Umm el-Tlel in Syria; Bourguinon 
1996). It is not clear whether this was the case in the 
Qafzeh assemblages as well. Cores-on-fl akes (discussed 
below in detail) could have been a possible source of such 
small items. Alternately, the small artifacts may have been 
by-products of the manufacture of large Levallois fl akes. 
In this case, their production may not have followed the 
Levallois technological criteria and their Levallois mor-
phology is incidental.

Finally, Levallois cores for fl akes were sometimes 
discarded because of hinge fractures that occurred dur-
ing the last attempt to detach a fl ake (e.g., plate 47:37). 
In such instances a considerable volume of the remaining 
core would normally have had to be sacrifi ced in order 
to rearrange the core’s convexities, considerably reducing 
the possibility of removing a sizable Levallois fl ake. These 

Table 4.6 Levallois cores for fl akes: Descriptive statistics of measurements, broken down by scar patterns on fl aking surface

Unipolar Unipolar convergent Bipolar Centripetal

 N
–
X s.d N

–
X s.d. N

–
X s.d. N

–
X s.d.

Length 9 44.11 7.90 3 50.33 16.26 19 43.95 12.45 270 47.19 12.94
Width 9 43.78 16.00 3 46.33 7.57 19 45.58 16.86 269 50.14 13.47
Thickness 9 17.22 5.24 3 24.33 3.79 19 20.63 9.60 270 22.16 9.10
Weight 9 37.00 23.80 3 59.83 36.20 19 55.29 68.73 268 59.72 49.66

Note: Complete cores only. As some scar patterns are represented only by small sample sizes, they are shown here despite the lack of statistical validity.
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knapping accidents are not very common, suggesting that 
both hammerstone weight and the force of the blow were 
skillfully judged (Sollberger 1994). On a broader compar-
ative level, it is worth noting that hinge fractures seem to 
be more common in Levantine Mousterian assemblages 
dominated by centripetal as opposed to bipolar or unipo-
lar fl aking modes (Ekshtain 2006).

Levallois Cores for Blades

Levallois cores for blades and points occur in the Qafzeh 
assemblages in small numbers (table 4.1a), which preclude 
separate statistical analyses for each type. Only two speci-
mens of the fi ve blade cores encountered in the sample 

exhibit the scar patterns expected in the case of preplanned 
blade production (parallel in layer XIV and bipolar in layer 
V) (table 4.4). When centripetal scar patterns occur on blade 
cores, they refl ect the application of recurrent centripetal 
fl aking from discontinuous parts of the core’s circumfer-
ence in earlier stages of reduction (i.e., “bipolar and side” 
and “unipolar and side”; see, e.g., plate 5:3). The number 
of scars observed on the two faces of each of the blade 
cores is close to the average of the number of scars on fl ake 
cores, and fl akes and blades were detached continuously 
from over 45% of the core circumference rather than from 
one or two defi ned regions. These properties are not typi-
cal of systematic production of laminar Levallois debitage 
(e.g., Meignen 1994a), but they may occur infrequently 

Figure 4.2 Frequency distributions of length of scars of last-removed Levallois fl akes.
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during the use life of a centripetally worked core for fl akes 
(Boëda, Geneste, and Meignen 1990:68, fi gs. 18:2–3, 19:5–7). 
Indeed, a small number of fl ake cores in the Qafzeh assem-
blages bear discernible blade scars from an early phase of 
core reduction, followed by fl ake detachments (e.g., plate 
4:6). Levallois cores for blades in the Qafzeh assemblage 
do not represent a chaîne opératoire designed specifi cally 
for blade production. Flakes and blades seem to have been 
removed alternately from the same core using a single pro-
duction mode.

Levallois Cores for Points

The classical method for fl aking Levallois points is 
the lineal one, with a single point removed from each 
prepared surface. The preparation of the fl aking sur-
face may be initially centripetal or unipolar, followed 

by removal of two convergent fl akes originating from 
a limited area of the striking platform. After these are 
struck from the two lateral parts of the core, the core’s 
striking platform is carefully shaped, sometimes with 
a protruding region that serves to control the energy of 
the blow during detachment and to channel it to the tri-
angular area defi ned on the core’s surface by the pre-
vious removals. Finally the central fl ake, its triangular 
and pointed shape defi ned by the earlier removals and 
bearing an inverted Y-shaped dorsal face scar pattern 
(Tixier, Inizan, and Roche 1980: fi g. 8) is detached. This 
fl ake often has a protruding striking platform known as 
chapeau de gendarme.5

The convergent recurrent method of Levallois fl ak-
ing is a distinct fl aking method (e.g., Boëda, Geneste, and 
Meignen 1990; Meignen 1995) designed to achieve the 
removal of several points or triangular fl akes off a single 
surface and from a single, limited striking platform. In 
this method, core initialization starts with decortication 
by elongated unidirectional removals, producing some 
completely cortical large blanks and plunging (outrepas-
sants) fl akes; later a large striking platform that is often 
limited to the proximal part of the core is prepared; 
then lateral and distal convexities are established by the 
removal of large, slightly twisted and plunging lateral 
fl akes (éclats débordants), often with cortical backed edges. 
A series of several points is then removed successively, 
moving from one lateral edge of the prepared striking 
platform to the other and always originating from the 
same striking platform. The points removed from the 
lateral edges are slightly asymmetrical in plan and trans-
versal views and are slightly twisted. The process of pre-
paring convexities and removing points is repeated for 
each successive fl aking surface. The abandoned core will 
bear the remnants of triangular (or sub-triangular) nega-
tive scars that often intersect one another. Occasionally, a 
preferential fl ake may be removed from the center of the 
core at the last stage of core exploitation.

The vast majority of Levallois cores for points were 
recovered from the assemblage of layer XV. Their occur-
rence in other assemblages is rather sporadic (table 4.1a). 
Most of the specimens from Qafzeh exhibit unipolar-con-
vergent (hereafter “convergent”) and bipolar scar pat-
terns (table 4.4). A few items bear the remains of initial 
centripetal fl aking (e.g., bipolar and side). A mean ratio 
of 0.46 between used-to-available core circumference  
is high for the convergent recurrent method, in which 
usually only up to one-third of the core’s circumference, 
located in its proximal part, is prepared and used for 
point removal (Meignen 1995: fi g. 8). This value refl ects 
the application of additional modes (e.g., bipolar) in 
point production in some of the Qafzeh assemblages. 
The mean number of scars (table 4.7) is also relatively 
high compared to point cores made by the convergent 

Figure 4.3 Distribution of length and width of last scars compared 
to those of last Levallois scars (on Levallois cores for fl akes).
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recurrent method, but it is signifi cantly lower than the 
average for centripetally prepared Levallois cores (table 
4.3; Kolmogorov-Smirnov [K-S] test: 27.33, p < .0001 for 
fl aking surface; K-S 18.08, p = .0002 for the preparation 
surface).

Most of the point cores in the Qafzeh assemblages 
(17 out of 29) exhibit on their fl aking surface the negative 
scar of a preferential Levallois point or triangular fl ake, 
commonly removed from the center of the fl aking surface. 
In a few instances points may have been detached from 
the lateral side of the main striking platform. Such scars, 
however, rarely occupy a large part of the core’s surface. 
The removal of a preferential point at the last stages of 
core use is not unknown in assemblages in which the con-
vergent recurrent method was employed, although the 
frequency of this phenomenon at Qafzeh is higher than 
that reported from other Levantine sites (e.g., Kebara; 
Meignen 1995).

Yet another technological difference between point 
cores in Qafzeh and well-executed cores for points in 
other sites is the relatively small investment in the shap-
ing of the platforms. There are only three instances in 
all the assemblages where the striking platforms were 
shaped into protruding morphology (in plan view) that 
facilitates point removal (plate 9:3).

Point cores have a narrower aspect than fl ake cores, 
expressed in the higher values of the elongation index 
(table 4.2). However, the mean sizes of both core types 
are similar. Cores in a convergent recurrent system such 
as that of Kebara Cave are often intensively exploited 
and reduced to very small sizes (Bar-Yosef et al. 1992; 
Meignen 1995). At Qafzeh, however, these cores are not 
totally exhausted. The reason for discarding most of 
these cores appears to be the fl at geometry of the fl ak-
ing surface achieved at the last stage of removal, which 
inhibited continued detachment of points. As with fl ake 
removals, potential blank size seems to have been an 
important factor in the decision to abandon point cores 
at this stage.

Unlike the blade cores discussed above, the charac-
teristics of Levallois cores for points suggest that these 
cores derive from a chaîne opératoire different from that 
of Levallois cores for fl akes. The methods and modes of 
Levallois fl aking differ between the two core groups. At 
the same time, the point cores have some traits that set 

them apart from similar items in point-oriented fl aking 
systems.

Non-Levallois Cores

Very few well-defi ned types are included in this group 
(table 4.1b), the majority of artifacts being grouped in the 
“varia” category.

Prismatic cores, with a single striking platform (and 
to a lesser degree pyramidal cores as well) are closely 
associated with systematic blade production in the Upper 
Paleolithic industries of the Levant. The fl aking concepts 
employed in their production are very different from 
those of the Levallois system (Boëda 1988; Tixier, Inizan, 
and Roche 1980). Single-platform cores are relatively 
numerous in some early Mousterian contexts where lam-
inar production occurs side-by-side with the Levallois 
system of fl aking, and their frequencies in some sites are 
as high as 20% (e.g., Nahal Aqev; Munday 1976b: tab. 
5.11). However, prismatic and pyramidal cores occur 
sporadically in practically all Mousterian assemblage in 
the Levant, suggesting that the technical know-how was 
part of the repertoire of Mousterian knappers (Goren-
Inbar and Belfer-Cohen 1998; Marks and Monigal 1995; 
Meignen 1994a, 1998, 2000). In Qafzeh these cores are rare 
(table 4.1), which seems to indicate lack of interest (rather 
than technical inability) in producing systemic laminar 
blanks. As blade production is said to be more effi cient in 
terms of both the number of blanks removed from a single 
core and the length of the obtained cutting edge, the dis-
interest in laminar production (if borne out by debitage 
assemblages) is potentially signifi cant in terms of techno-
logical organization, especially in view of recent studies 
on this topic (Eren et al. 2008). 

Globular cores are spherical in shape, although not 
necessarily exploited over the whole circumference of 
their striking platform. The thickness of globular cores in 
the Qafzeh assemblages is on average higher than that of 
Levallois cores (table 4.2a) and small amounts of residual 
cortex appear on half of the cores. Additionally, striking 
platforms were not completely used. These observations 
are not consistent with Meignen’s (1993:293) sugges-
tion that globular cores may be completely exhausted 
Levallois cores. Indeed, it is diffi cult to see how Levallois 
cores can acquire a globular morphology if the geometric 

Table 4.7 Levallois cores for points: Number of scars and their relative size

Number
Number of scars: 
Flaking surface

Number of scars: 
Preparation surface

% surface: 
Flaking surface

Length of 
dominant scar

 
–
X s.d. s.e.

–
X s.d. s.e.

–
X s.d s.e.

–
X s.d. s.e.

25 8.16 3.12 0.62 9.80 5.39 1.08 39.47 16.15 3.30 30.28 9.25 1.85
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confi guration of Levallois fl aking is applied throughout 
the reduction sequence. Globular cores may therefore 
represent rare instances of opportunistic, expedient fl ak-
ing (Parry and Kelly 1987).

Most of the cores classifi ed as “amorphous” (18 out 
of 29) are broken, and none of the pieces can be traced 
back to a formal system of core modifi cation. The scar 
patterns on the cores’ surfaces could not be identifi ed in 
many cases. Where discernible, unipolar scar patterns are 
the most frequent. The cores were exploited over less than 
50% of the piece’s margin, and the mean number of scars 
(8.9 over the whole core [N = 26]) is signifi cantly lower 
than on the Levallois cores for fl akes. In this case, too, the 
cores appear to be the residues of an expedient fl ake pro-
duction system.

In contrast, at least some of the cores grouped as 
“varia” may have been used as Levallois cores at the 
beginning of their reduction. Somewhere along their use 
lives, however, the Levallois technological criteria were 
abandoned, and the cores were then used to produce non-
Levallois fl akes. On ca. 23% of the items in this category, 
there are indications for their original use as Levallois 
cores. Most of these come from assemblages in the upper 
layers (above layer XV), in which 50% of the “varia” cores 
could be identifi ed as former Levallois cores. Six other 
items (5% of the “varia”) have retouched edges. In these 
cases it is not clear whether the pieces were used as tools 
before or after their exploitation as cores. In most “varia” 
cores less than 66% of the core’s circumference was used 
as a striking platform. The mean number of scars is rela-
tively low (–

X = 8.61, s.d. = 4.44, N = 93) and most negative 
scars are small (the mode being 11 mm).

Based on these data, “varia” cores appear to refl ect 
extensive fl aking, employed mainly for obtaining quanti-
ties of fl akes rather than products of predetermined sizes 
and shapes. That rejected Levallois cores (and, possibly, 
retouched tools) were occasionally recycled as informal 
cores may be an expression of stress of some kind in rela-
tion to the availability of raw material.

Cores-on-Flakes

The notion that certain forms of modifi ed fl akes were 
in fact used as cores has been present in Levantine 
Middle Paleolithic studies since artifacts from Jerf Ajla 
were described as truncated-faceted fl akes (Schroëder 
1969:396–403) by the technique later dubbed “Nahr 
Ibrahim” (Solecki and Solecki 1970). This term describes 
fl akes on which there are clear signs of removal of small 
fl akes on one of the fl ake’s faces, usually the ventral one. 
This in turn serves as a prepared striking platform for fl ake 
removals on the opposite face of the fl ake. Such removals 
can appear on limited parts of the fl ake’s circumference 
as unipolar or bipolar fl ake detachments (e.g., from one 

or both of the fl ake’s tips) (plates 5:1, 9:1–2, 18:12–13, 37:4, 
39:5, 40:7, 10) or on the whole circumference of the fl ake 
(plates 4:2, 10:10, 33:9, 11, 35:9, 46:10).

Debates as to whether these modifi ed fl akes were 
“specifi c oriented products” (i.e., tools; Dibble 1984b; 
Schroëder 1969:398) or cores exploited by a specialized 
technique focused mainly on the small size of the resul-
tant fl akes (Crew 1976:109–111). The problem is twofold. 
The fi rst issue is whether Middle Paleolithic hominins 
produced small fl akes intentionally. The second, related 
question is how lithic analysts can distinguish between 
unintentional small fl akes, consensually accepted to be 
integral to most lithic assemblages, versus intentional 
small fl akes.6

Given the latter diffi culty, Dibble and McPherron 
(2006:777–778) recently suggested that intentionality of 
small fl ake detachment can be studied from the cores 
rather than the fl ake attributes, and especially by com-
parisons between the products from various core types. 
Earlier works had not addressed in detail the epistemo-
logical issues raised by Dibble and McPherron. Still, var-
ious researchers had voiced similar analytical concerns 
and had taken steps in line with those advocated by 
them. The analysis of the nodule cores in Qafzeh (above) 
clearly shows that small fl akes were intentional in that 
cores were knapped with the specifi c aim of remov-
ing small fl akes after Levallois production had ceased. 
Studies of a number of Eurasian assemblages support 
the interpretation of truncated-faceted pieces as cores-
on-fl akes, showing that the fi nal size of the last detached 
fl akes could not be differentiated between nodule cores 
and cores-on-fl akes (Goren-Inbar 1988b; Hovers 2007; 
Munday 1977:44; Nishiaki 1985). The absence of use wear 
on truncated-faceted pieces sampled from assemblages 
in Qafzeh, Quneitra, and Kebara is consistent with their 
understanding as sources of fl akes rather than as tools 
(J. Shea, pers. comm. 1991), in as much as negative evi-
dence can be relied upon.

Several technological phenomena require special 
attention when identifying intentional removal of small 
fl akes (and, by implication, of cores-on-fl akes). Small 
fl akes detached spontaneously during knapping (leaving 
bulbar scars on the parent fl ake) may morphologically 
resemble Kombewa fl akes7 and cause the occurrence of 
artifacts resembling “Kombewa cores” (e.g., Dibble and 
McPherron 2006: fi g. 1:11). Incidental Kombewa fl akes 
(Dag and Goren-Inbar 2001) similarly lead to infl ated 
numbers of what appear to be intentional small fl akes 
(and Kombewa cores) in an assemblage. For the purpose 
of this analysis, I included within the category of “cores-
on-fl akes” only pieces from which three or more fl akes 
had been removed, and only when the removal of a fl ake 
off a fl ake-core relied on the geometry of scars and ridges 
left by the previous fl ake removal(s). It should be noted 
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that an elaborate preparatory phase is not part of this def-
inition of cores-on-fl akes. When such preparation existed, 
the cores-on-fl akes were identifi ed as Nahr Ibrahim cores.

Blank Selection

The issue of manufacture and use of cores-on-fl akes 
should be approached from two different perspectives 
(Hovers 2007). Flakes detached from “regular” nodule 
cores are perceived as end-products of a lithic reduction 
process; although transforming fl akes into retouched tools 
requires techniques of shaping (façonnage), the retouched 
fl ake is still perceived as an end-product. On the other 
hand, when a fl ake is transformed into a core, it becomes 
a source of raw material for producing additional fl akes. 
The physical properties of the new raw material package 
require adjustments to the technological practices applied 
to other raw materials. In this sense, the use of cores-
on-fl akes entails a separate and discrete chaîne opératoire 
(Goren-Inbar 1990a; Hovers 2007).

A property of cores-on-fl akes that distinguishes them 
from nodule cores is the relatively short use life antici-
pated for them. In most contexts, the volume of a fl ake is 
signifi cantly and very clearly lower than that of nodule 
cores. Since the volume of fl akes usually did not permit 
many cycles of maintenance and use when exploited as 
cores, knappers had to balance the need to maximize the 
number of detached fl akes against an anticipated short 
use life. One way to resolve these seemingly opposing 
needs was to focus on fl akes with characteristics that pro-
vided a workable compromise. This suggests that blank 
selection played a major role in the technological system 
that relied on cores-on-fl akes.

The selection of fl akes to be used as cores was not 
random in the Qafzeh assemblages. Cores-on-fl akes often 
bear a large amount of cortex (table 4.8) when compared 
to the entire fl ake population (table 5.2), suggesting a pref-
erence of primary fl akes as potential core blanks. In some 
cases, limestone lenses were observed on both faces of the 

fl ake. This suggests that the selected fl akes had originated 
from nodules with a thick cortical cover that penetrated 
into the block itself. The fi rst fl akes removed from such 
blocks tend to be thick and grainy, and likely would have 
been less effective as extractive tools.

Additionally, 26 retouched tools (8.1% of all cores-on-
fl akes) and a few core management pieces were recycled 
into cores-on-fl akes. Thirty cores-on-fl akes (9.3% of the 
total number) bear retouch on edges that are not related to 
their use as cores (e.g., plate 40:7, 10). That artifacts were 
recycled in 17% of the cases is suggestive of economizing 
on raw material.

A selection criterion that stands out is that of fl ake 
size. Cores-on-fl akes are on average larger than whole 
unretouched fl akes (tables 4.9, 5.9a–c). The mean length 
of all unbroken fl akes (N = 10135) is 37.12 mm, while 
that of all complete cores-on-fl ake is 45.50 mm (N = 248; 
s.d. = 11.24, s.e. = 0.71). Cores-on-fl akes are also on aver-
age wider ( –X = 43.71; N = 248, s.d. = 12.31, s.e. = 0.78) than 
the rest of the fl ake population ( –X = 18.67, N = 15,638). 
Similarly, there appears to be a clear selection of the thick-
est fl akes to be used as cores (tables 4.9, 5.9c). This predilec-
tion for large dimensions may also explain the preference 
for primary fl akes, which were often large compared to 
non-cortical fl akes, and for recycling of tools, which were 
usually made on the largest blanks in the assemblages (as 
discussed in chapter 6). The preference for larger size sug-
gests that many fl akes were selected from the population 
of Levallois fl akes, the mean dimensions of which resem-
ble those of the cores-on-fl akes (cf. table 5.3). Observations 
on the dorsal face characteristics of the cores-on-fl akes 
(discussed below) support this notion.

Additional insights about the selection process are 
gained from the comparison between nodule cores and 
cores-on-fl akes. Although the limited sample size of both 
core groups for any individual assemblage hampers a 
meaningful layer-by-layer comparison, data for individ-
ual assemblages (tables 4.2, 4.9) show an overall pattern 
that is repeated in all the assemblages throughout the 

Table 4.8 Cores-on-fl akes: Number of scars and amount of cortical cover on fl aking and preparation surfaces

Type
Number of scars: 
Flaking surface

Number of scars: 
Preparation surface

Amount of cortex: 
Flaking surface

Amount of cortex: 
Preparation surface

 N
–
X s.d. s.e. N

–
X s.d. s.e. N 1 2 3 4 N 1 2 3 4 5

Lev. 96 11.51 5.40 0.55  96  9.00 4.55 0.46  86 88.66 6.19 4.12 —  74 76.29  7.22 10.31 3.09 3.00
N.L. 150 7.89 4.24 0.35 149  7.95 4.40 0.36 131 86.75 8.61 3.97 0.66  90 59.60 14.57 13.91 8.61 3.30
Lev. for 

fl akes
301 13.33 5.15 0.30 301 14.11 5.43 0.31 304 97.37 1.97 0.66 — 303 28.71 20.79 24.75 20.79 4.95

Note: Lev.: Levallois; N.L.: non-Levallois. Complete pieces only. 1: no cortex; 2: 1–25% cortex; 3: 26–50% cortex; 4: 51–75% cortex; 5: 76–100% cortex. Frequencies 
of each group given as percentages. Levallois/non-Levallois cores-on-fl akes: Kolmogorov-Smirnov (K-S) test for number of scars on fl aking  surface: 22.68 at 
p < .0001; K-S test for number of scars on preparation surface: 3.56 at p = .3366.
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stratigraphic section. There is no statistically signifi cant dif-
ference in mean length of nodule cores and cores-on-fl akes 
( –X = 46.78, N = 304; –X = 45.50, N = 248, Levallois cores for 
fl akes and cores-on-fl ake, respectively; K-S test result: 2.24, 
p = .6536). On the other hand, cores-on-fl akes are signifi -
cantly narrower than are Levallois cores for fl akes (mean 
width: –X = 43.71, N = 248; –X = 49.93, N = 303, respectively; 
K-S test: 24.97, p < .0001). Such comparisons suggest that 
fl ake width rather than length may have been a critical 
constraint on the selection of fl akes as core blanks.

Judging from the shapes of the last scars observed 
on cores-on-fl akes, the products detached were primarily 
fl akes. Although the mean size of these scars is smaller 
than that observed on large cores (table 4.10), the length 
distributions do not differ signifi cantly between the two 
groups (fi gure 4.2a).

There were two broad tactics of exploiting fl akes 
as cores, identifi able as Levallois and non-Levallois 
approaches. Within each approach, the treatment of 
the core followed the technological concepts that were 
applied to the nodule cores.

All fl akes exhibit by defi nition some technological 
requisites of Levallois fl aking, as their ventral and dor-
sal faces constitute two parallel to sub-parallel surfaces 
intersecting at a plane. Thus, fl akes in general enable the 
detachment of additional fl akes with relatively small 
investment in the shaping of the core. In addition, the dor-
sal face is usually a more or less convex surface. The latter 
property is directly associated with Levallois fl akes, the 
convex dorsal faces of which are formed when the fl akes 
are detached from Levallois nodule cores. When Levallois 
fl akes were used as blanks for cores, the numerous dorsal 

face scars on Levallois fl akes (tables 4.8, 5.4) a priori pro-
vided the guiding ridges that oriented and shaped the 
morphology of the end-products. The most signifi cant 
selection criterion favoring Levallois fl akes as core blanks 
may have been their initial large dimensions in comparison 
to non-Levallois blanks. The geometry of Levallois fl akes 
perpetuated the removal of additional Levallois fl akes, 
as it facilitated their detachment off the fl ake-turned-core 
(termed here “Levallois core-on-fl ake”) with relatively lit-
tle investment in core shaping. Cores-on-fl akes exhibiting 
such Levallois preparation were normally fl aked from an 
extensive length of the fl ake margins, resulting in high 
frequencies of centripetal scar patterns (table 4.4).

Non-Levallois cores-on-fl akes, on the other hand, 
bear a small number of scars (table 4.8). Their striking plat-
forms are signifi cantly less utilized and are not worked 
as extensively as Levallois cores-on-fl akes, and platform 
preparation may not occur at all (the K-S test results 
[19.48, p = .000] reveal signifi cant differences between the 
two core groups). This may explain their somewhat larger 
size (tables 4.2, 4.9).

The production of points from cores-on-fl akes refl ects 
an interesting deviation from the technological practices 
used for point removal from nodule cores, being opportu-
nistic without relying on a structured fl aking method. In 
the assemblages of layers XV (seven cores-on-fl akes), XIV 
and XIX (one artifact in each layer), small pointed fl akes 
were obtained when the properties of the core-fl akes 
suited the removal of triangular, relatively elongated 
products. In some cases, the existing scars on the dorsal 
face of the fl ake-core were used to direct the blow and 
determine the pointed shape, but in other cases, fractures 

Table 4.9 Descriptive statistics of cores-on-fl akes: Selected layers

Layer Length Width Thickness Weight

  
–
X s.d. s.e.

–
X s.d. s.e.

–
X s.d. s.e.

–
X s.d. s.e.

IX All (16) 48.12 9.24 2.31 45.75 14.62 3.65 12.59 4.00 1.00 32.24 29.32 7.33
L.  (8) 42.75 5.42 1.92 42.50 9.17 3.24 11.75 3.99 1.41 21.70 4.83 1.71
N.L. (8) 53.50 9.35 3.31 49.00 18.70 6.61 13.25 4.13 1.46 42.75 35.59 14.00

XI All (23) 42.78 8.89 1.85 45.57 11.44 2.32 14.90 5.70 1.19 30.50 13.17 2.75
L.  (7) 41.57 5.13 1.94 49.57 8.02 3.03 12.29 4.86 1.84 28.53 11.61 4.39
N.L. (16) 43.31 10.22 2.55 43.81 12.06 3.02 16.06 5.79 1.45 31.36 14.06 3.52

XII All (19) 42.84 9.04 2.08 45.79 7.08 1.63 15.42 5.27 1.21 33.81 20.18 4.63
L.  (7) 38.29 7.45 2.82 44.71 6.95 2.63 14.57 3.78 1.43 28.91 14.34 5.42
N.L. (12) 45.50 9.09 2.62 46.42 7.39 2.13 15.92 6.08 1.76 36.66 23.02 6.64

XIII All (19) 47.00 13.62 4.67 43.68 15.19 3.49 14.63 10.30 2.34 44.72 70.18 16.10
L.  (7) 39.71 12.35 4.67 35.00 8.76 3.31 12.57 4.50 1.70 22.39 18.07 6.83
N.L. (12) 51.25 12.92 3.73 48.75 16.12 4.65 15.83 12.58 3.63 57.75 85.90 24.80

XV All (97) 44.44 10.04 2.02 41.82 11.23 1.14 12.90 4.29 0.44 26.89 15.77 1.61
L.  (54) 44.84 9.78 1.49 42.65 12.20 0.19 12.23 4.00 0.61 26.19 14.95 2.31

 N.L. (43) 44.13 10.31 1.40 41.17 10.47 1.42 13.43 4.47 0.61 27.44 16.49 2.24

Note: Unbroken items only; layers selected by sample sizes (cf. table 4.1). L.: Levallois; N.L.: non-Levallois.
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in the fl ake were exploited for the same purpose. Points 
were removed off the convex ventral faces of hinged pri-
mary fl akes or from the lateral part of a large and plain 
striking platform of the fl ake-core. The blanks removed 
from cores-on-fl akes would morphologically be Levallois 
points. Given the size of the scars, they would be smaller 
than points removed from nodule cores.

The end-products of Levallois and non-Levallois 
technologies differed in their properties. Given the sizes 
of negative scars, fl akes removed from Levallois cores-on-
fl akes were on average longer than those extracted from 
non-Levallois items (table 4.10). Regardless of the fl aking 
technology, the last-removed fl akes from cores-on-fl akes 
were similar in size (see K-S results in table 4.10) and 
somewhat smaller than those detached from the large 
Levallois cores for fl akes (table 4.10).

The chaîne opératoire leading to the production and use 
of cores-on-fl akes appears expedient at fi rst glance because 
it capitalizes on readily available raw material (fl akes). It 
may also seem informal because it refl ects minimal invest-
ment in core preparation. Some authors emphasize these 
properties of cores-on-fl akes as proxies for reduced settle-
ment mobility in the Levantine Mousterian (e.g., Wallace 
and Shea 2006). This is not the case in Qafzeh. Within this 
seemingly expedient organization of the lithic technology, 
the choice of suitable fl ake blanks to be used as cores was 
specifi c and calculated, enabling reduced investment in 
core shaping in the later stages of the process. The tech-
nological systems responded to the physical characteris-
tics of the pre-selected raw material packages and were 
applied in a fl exible, rather than rigidly predetermined 
way (Hovers 2007).

Summary

The analysis of cores leads to the identifi cation of four 
reduction strategies in the Qafzeh assemblages. The most 
common is the use of nodule cores and their reduction by 
either Levallois or non-Levallois fl aking systems. In the 

former case, the recurrent centripetal method was used to 
produce mainly fl akes. A specialized reduction strategy 
for point production was employed during the time of 
deposition of layer XV alongside the reduction methods 
for fl ake production. Point production may have occurred 
more sporadically in some of the younger assemblages.

Based on the evidence from the cores, laminar produc-
tion was very sporadic throughout the sequence of Qafzeh, 
although it was clearly a known technological concept.

Most large cores that could not be identifi ed as 
Levallois cores are nevertheless thought to have orig-
inated from a Levallois fl aking system, based on their 
technological characteristics. Truly expedient cores are 
rare among the large cores.

A separate chaîne opératoire involved the expedient 
use (in the sense of Nelson 1991) of fl akes as cores for 
further removal of blanks. The fl akes were selected from 
among the on-site fl ake populations of the various strati-
graphic horizons, and their exploitation was carried out 
by the reduction methods executed on the large cores.

The strategies of fl ake production, as refl ected in the 
cores, were designed for maximal exploitation of raw 
material, but not at all costs. Some of the tactics employed 
may superfi cially seem expedient. Thus, while the use of 
cores-on-fl akes underlines a tendency to economize on 
raw material and to enhance the number of available and 
usable fl akes, it nonetheless conforms with the technolog-
ical preferences exhibited by the nodule cores, with lit-
tle compromise on the qualities of the desired products 
(size, shape, and probably sharpness, although this prop-
erty is of course not refl ected in the cores themselves). 
In order to achieve the two seemingly opposing goals 
of maximal raw material exploitation and well-shaped 
desired products, lithic technological practices had to be 
fl exible. The emphasis on Levallois core technology, as 
refl ected in the ubiquity of Levallois cores, is consistent 
with the goals of minimizing raw material waste while at 
the same time maximizing productivity in terms of total 
numbers of blanks and amount of cutting edge produced 
(Brantingham and Kuhn 2001).

Table 4.10 Descriptive statistics of scars of last-removed fl akes

Core type Number Length Width

  
–
X s.d s.e.

–
X s.d. s.e.

Cores-on-fl akes: Levallois 123 21.49 9.10 0.82 17.91 6.79 0.64
Cores-on-fl akes: Non-Levallois 188 19.09 9.43 0.69 18.01 8.60 0.66
Levallois cores for fl akes 351 25.82 11.21 0.60 25.99 11.06 0.62

Note: K-S test between Levallois and non-Levallois cores-on-fl akes: 5.64, p = .1195; K-S test between Levallois cores 
for fl akes and Levallois cores-on-fl akes: 12.21, p = .0045; K-S test between Levallois cores for fl akes and non-Levallois 
cores-on-fl akes: 33.81, p < .0001
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5
Lithic Production: 2. The Debitage

Blanks as Indicators of Reduction Sequences 

Research in empirical disciplines tends to focus on units of 
analysis that can be defi ned by particular criteria (Adams 
and Adams 1991; papers in Ramenofsky and Steffen 1998). 
In Paleolithic archaeology, that analytical focus was sup-
plied for a long time by retouched artifacts grouped into 
“types,” regardless of the fact that unretouched artifacts 
constituted the quantitative bulk of most assemblages. 
Today it is unthinkable that lithic assemblages could be 
studied without taking into account the component of 
the unretouched fl aked pieces (debitage). This change 
in the approach to the study of the Middle Paleolithic 
can be traced back to François Bordes, who introduced 
the study of complete assemblages through quantitative 
methods (see chapter 1). White Bordes recognized that 
unretouched elements embodied information about the 
technological process that could not be gleaned from the 
analysis of retouched “types” alone. Bordes’s recognition 
of Mousterian cultural variants was based fi rst and fore-
most on the relative distributions of retouched artifact 
groups, considered them in tandem with the patterning of 
key technological characteristics in both the retouched and 
unretouched components of any given assemblage.

The adoption by other analysts of a more compre-
hensive approach to the study of lithics is tied to shifts 
in research interests. Much of the early research had 
focused on identifi cation and description of prehistoric 
cultures through types as cultural markers. Bordes him-
self, in fact, perceived the properties of unretouched 
items as refl ecting material culture traditions of Middle 
Paleolithic hominin groups and their regional patterning 
(see also Fish 1981). Yet when contemporary researchers 
engage in the lithic analysis of complete assemblages, it is 
because they are concerned with dynamic processes and 

with explanations of adaptive processes and how they 
effected change through time. Evidence from use-wear 
studies indicates that “waste” (as unretouched artifacts 
were known for many years) was used by Paleolithic peo-
ple throughout most prehistoric periods for various tasks, 
emphasizing the importance of debitage as an element to 
be reckoned with in lithic analysis. The study of debitage 
became a foundation for reconstructing and understand-
ing a plethora of prehistoric behaviors, ranging from raw 
material economics and their role in subsistence patterns, 
through settlement and mobility behaviors, to cognitive 
abilities.

The production of lithic artifacts clearly involves 
intentionality on the part of the tool makers. Still, it would 
be foolhardy to argue that each and every artifact found 
in archaeological contexts is pre-planned.1 Actualistic 
studies and refi tting analyses suggest that production 
of predetermined artifacts usually involves the detach-
ment of unplanned pieces as well. Unintended pieces 
may be spontaneously detached (e.g., when the knapper 
attempts to prepare a striking platform or to retouch) or 
result from fl aking accidents (e.g., Dag and Goren-Inbar 
2001; Ekshtain 2006; Geneste 1985; Madsen and Goren-
Inbar 2004). Theoretical considerations from the physics 
of fracture mechanics and neurological principles guid-
ing perceptual-motor coordination (e.g., Cotterell and 
Kamminga 1987; Pelegrin 2005; Roux and David 2005) are 
consistent with such observations.

Flake attributes refl ect the technological steps 
employed during the reduction of a core for the purpose 
of obtaining control over the shape, size, and sharpness of 
any specifi c fl ake. The statistical distributions of morpho-
metric properties of fl akes in an assemblage speak vol-
umes about intentionality and the planned, desired shapes 
and sizes. But those fl ake properties are also infl uenced 
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by the specifi c technologies employed during core reduc-
tion. The complexity of dorsal face scar patterns helps us 
to understand those technologies, in that it is associated 
with fl aking systems, methods and modes of production, 
and refl ects the intensity of core surface exploitation and 
possibly the core’s use life, two properties that can be 
related to economic factors of lithic exploitation. Striking 
platform attributes refl ect the degree of investment in the 
preparation carried out to achieve control over the shape 
and size of the detached items. In reduction strategies that 
were less formal than the Levallois system and of a more 
haphazard nature, the amount of preparation would be 
smaller, and striking platforms and dorsal face patterns 
are expected to be less effort-intensive. Again, one must 
remember that in any reduction strategy, fl ake attributes 
may change unintentionally because of raw material 
geometry or as a result of mechanical linkage with inten-
tionally applied fl aking methods.

Given the caveats mentioned above with regard to 
the identifi cation of intentionality, the fi rst task to be tack-
led in the study of the Qafzeh lithics was to try to under-
stand how the artifacts were manufactured and what 
factors dictated their properties. Such factors involve, for 
example, fracture mechanics and the properties of raw 
material as much as the intention of the knapper. The 
detailed analysis, which attempts to take on these issues, 
describes properties of the lithic artifacts and how they 
change through time.

Did the four reduction sequences recognized through 
the study of the Qafzeh cores yield fl akes with distinct prop-
erties that can be identifi ed as the deliberate goals of the 
separate fl aking processes? To answer this question, I begin 

from the simplest model of variability in Levallois produc-
tion (as discussed in chapters 1 and 4). Assuming that in 
each assemblage only one Levallois reduction method was 
applied, and that this method did not change through the 
process of reduction, what would be the expected prop-
erties of the resultant, desired fl akes? Several predictions 
are formulated about certain properties of fi nal products 
of the various reduction sequences, which in turn will help 
to assign them to the various reduction sequences inferred 
from the core assemblages. I use this analytical tactic to 
assess the distance between the model’s expectations and 
the realities refl ected in the archaeological samples.

Flake attributes are then described in an attempt to 
identify their possible interrelationships and to deter-
mine which of these affect other characteristics, and in 
what way. The relationships among traits are examined 
against expectations from fl aking experiments, refi tting, 
and physical models of fl int knapping. The comparison 
makes it possible to assess the degree and causes of inten-
tionality and fl exibility in fl ake production by the Qafzeh 
hominins. After phenomena associated with the physical 
production of the artifacts are clarifi ed, we can address 
questions about why artifacts were made, what were their 
respective roles in social and economic systems of the 
Qafzeh hominins, and how these roles may have changed 
through time (these issues are discussed mostly in chapter 7).

Expected Flake Characteristics

No systematic attempts at refi tting were made, though 
there is evidence for some conjoining potential in a few 
assemblages (e.g., plate 34:5). Hence predictions of the 

Table 5.1 Flake attributes predicted by core analyses

Reduction strategy/
method and mode

Cortex on 
dorsal face Scar pattern Striking platform Flake length Core management

Levallois centripetal 
recurrent

< 25% Centripetal All types Relatively long but 
also some that 
are < 10 mma

Plunging éclats 
débordants, 
pseudo-Levallois 

Levallois convergent 
recurrent

< 25% Unipolar-
convergent

Faceted, occasional 
chapeau de 
gendarme, few 
cortical or plain 

Large  Naturally backed 
knives, éclats débor-
dants, outrepassants

Levallois (on-fl ake) Mostly < 25%, 
some with up 
to 50%

Centripetal, 
bipolar, seldom 
unipolar

Faceted Slightly smaller 
than “regular” 
fl akes

Not expected

Non-Levallois 
(on-fl ake)

< 25%, some with 
up to 50%

Unipolar, 
centripetal

Plain, occasionally 
dihedral 

Relatively small Not expected

Non-Levallois < 25%, some with 
up to 50%

Unipolar Plain, dihedral Relatively small Various informal core 
trimming elements, 
including occasional 
ridge blades from 
prismatic cores.

a Values derived from length of last-removed Levallois scar and/or of the smaller scars removed after it (cf. fi gure 4.3).
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fl ake properties that may originate from any fl aking strat-
egy have to be founded on the characteristics of the cores 
and are at best probabilistic. The expected combinations 
of fl ake attributes, based on core analyses, are shown in 
table 5.1.

Levallois and Non-Levallois Blanks

In this study, fl aked artifacts are categorized as being 
derived from a Levallois, a non-Levallois or an indetermi-
nate technological system. This task is less straightforward 
than one would hope, especially given the long history 
of Levallois as a technological concept. I mentioned in 
previous chapters that specifi c technological criteria for 
Levallois exist mainly for the cores. In contrast, formal 
recognition of Levallois blanks has been a consistent prob-
lem in Middle Paleolithic research. Although the notion 
of predetermination is key in many of the treatments of 
Levallois blanks, the morphological and technological 
traits that are deemed essential for recognizing such pre-
determined artifacts are hardly ever treated specifi cally 
and coherently by researchers (Bar-Yosef and Dibble 1995; 
Van Peer 1992:1–8). Dibble (1989) hypothesizes that pre-
determination of Levallois blanks should lead to higher 
standardization of their shape and size traits when com-
pared to non-Levallois blanks. In an assemblage-level 
study, he compared and tested statistically the differences 
between predetermined fl akes (Levallois fl akes and biface 
trimming fl akes) and “regular” fl akes for which no pro-
duction technique could be identifi ed. This analysis did 
not reveal statistically meaningful differences between 
the three classes of artifacts, which in Dibble’s view 
cast doubt on predetermination as a diagnostic trait of 
Levallois products.

As defi ned by Boëda (1986; 1991:42–50), Levallois 
fl akes can be recognized because they are predetermined 
products: in a given assemblage they will present well-
defi ned morphometric and technological characteristics 
that require intentionality and pre-planning. This defi ni-
tion of Levallois fl akes is admittedly vague and is remi-
niscent of earlier ambiguous attempts to defi ne Levallois 
(as discussed in chapter 1). However, given the clearer 
criteria that defi ne Levallois cores, it is possible to derive 
from them some concrete characteristics of the debitage. 
In the study of the Qafzeh assemblages, predetermination 
of Levallois fl akes is not a starting point of the analysis, 
but I have rather tried to isolate and identify the tech-
nological traits that are expected from the application of 
the abstract Levallois concept. The “Levallois-ness” of 
each fl ake is not assumed but emerges from its specifi c 
characteristics.

When worked by a Levallois system, the volume 
of the core is exploited repeatedly through the use of a 

surface.2 Accordingly, resultant fl akes are relatively fl at 
and thin. They often have a slightly concave longitudinal 
ventral profi le, the result of their axis of removal being 
sub-parallel to the slightly convex prepared fl aking sur-
face of Levallois cores. On their dorsal face, the fl akes 
bear complex scar patterns that refl ect the modifi cation 
of convexities and represent predetermined fl akes, which 
themselves predetermined the shape of the next fl ake 
removed (in many cases both; Boëda 1991:44, 71; 1993). 
Since the hammer blow that removes Levallois fl akes 
off the core’s fl aking surface impacts below the striking 
platforms, Levallois fl akes are less likely to have puncti-
form, thin, or crushed striking platforms and more likely 
to have discernible, measurable platforms. Whether a 
platform is faceted, plain, or cortical is a different ques-
tion that has to do with specifi c methods and modes of 
fl aking and not with the Levallois fl aking concept as 
such. Similarly, attempts to establish quantitative crite-
ria for the recognition of Levallois products have been 
only partly successful (Perpère 1989) because the sizes of 
the pre-planned fl akes in an assemblage depend on ini-
tial raw material size (e.g., Kuhn 1995b) and on the spe-
cifi c Levallois modes and methods applied to it. Metrics 
alone cannot constitute a diagnostic criterion of Levallois 
debitage.

Ambiguities clearly abound. Some artifacts result-
ing from the use of discoidal fl aking methods can be per-
ceived as Levallois debitage, since the clear differences 
between the two knapping concepts are seen in core 
rather than fl ake populations (Boëda 1991, 1993:397–398; 
Ohnuma 1990; see chapter 4). However, since the core 
analyses indicate that discoidal fl aking was uncommon 
in the Qafzeh assemblages, this is a negligible problem for 
the current study.

Recognition of the second, non-Levallois category is 
based on a negative feature, that is, the lack of Levallois 
characteristics. Non-Levallois fl aking systems may by 
defi nition include a number of formal reduction strategies 
(e.g., blade-oriented technologies). These, however, were 
rarely observed among artifacts classifi ed in the non-Le-
vallois category. Only one group of products, Kombewa 
fl akes, could be differentiated within the non-Levallois 
category in the assemblages. Their frequencies range 
between 0.11% of all debitage (layer XVII) and 3.55% 
(layer XXI), but are usually less than 1% per assemblage. 
A similar phenomenon was observed at Quneitra (Goren-
Inbar 1990a: fi g. 50) and at Kebara Cave (L. Meignen, 
pers. comm.). These artifacts are considered by-products 
of the Levallois fl aking system (Geneste 1985). Some of 
them may have resulted from the reduction sequences of 
cores-on-fl akes, as the majority of Kombewa fl akes fall in 
the size range of the scars seen on such cores. Their spo-
radic occurrence in the Qafzeh assemblages, combined 
with the fact that very few of them were retouched into 
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tools (e.g., plate 17:6), indicate that their appearance was 
indeed incidental.

Addressing the issue of recognizing Levallois blanks, 
Copeland (1983b) suggested that diffi culties occurred in 
the Levant mainly in the context of assemblages with a 
(relatively) signifi cant laminar component. Rather than 
enforcing a typological defi nition on technological items, 
she proposed the use of a third classifi catory category, 
“indeterminate,” to be assigned to technologically ambig-
uous artifacts. Additional work, however, indicated that 
such diffi culties are eminent also in fl ake-dominated 
assemblages (e.g., Goren-Inbar 1990a:83, 114). Similar 
diffi culties rose during the analysis of the Qafzeh assem-
blages, the rarity of blades notwithstanding (see below). 
Therefore, an “indeterminate” category was included in 
the technological classifi cation of debitage. The relative 
frequencies of this technological category are a minor fac-
tor of the technological variation over time (fi gure 5.1a), 
hence artifacts of indeterminate technological affi nities 
were grouped with the “non-Levallois” group for the 
majority of the analyses (unless stated otherwise). The 
category of Levallois fl akes throughout the analysis per-
tains to blanks that were unambiguously produced by 
Levallois fl aking tactics. The Levallois index (IL) pres-
ents the relative frequencies of such artifacts in any given 
assemblage.

Values of IL in the Qafzeh assemblages are variable 
and fl uctuate among layers. The highest frequencies of 
Levallois items occur in the older assemblages (XXII–
XVII). Slightly lower values are encountered in layers 
XIV, XII, and X, while the lowest values are observed in 
the youngest assemblages (but also in layers XVa, XVf; 
fi gure 5.1a), showing a diachronic decrease in the use of 
Levallois fl aking. The trend, however, is weak and the 
decrease is not consistent. Overall, there is a high simi-
larity among the assemblages in terms of the relative fre-
quencies of blanks associated with the three recognized 
technological groups (fi gure 5.1b).

Debitage Characteristics

Dorsal Face Traits

The characteristics of the dorsal faces of fl akes and fl ake 
tools are described by three variables. The fi rst quantifi es 
the amount of cortex on the dorsal face and the other two 
describe the number of scars left by previously removed 
fl akes and their spatial organization. Given the technolog-
ical variability encompassed in the Levallois fl aking sys-
tem, these observations are important for a more precise 
identifi cation of the methods and modes of Levallois fl ak-
ing that had been employed. Observations on dorsal face 

traits help to understand the fl exibility of the Levallois 
fl aking throughout the process of fl ake production (Boëda, 
Geneste, and Meignen 1990). Finally, when combined with 
other attributes (such as metrics), dorsal face characteris-
tics are also informative about the intensity of core exploi-
tation at the stage of fl ake removal off the core.

Figure 5.1a Frequencies of blanks according to fl aking 
technologies. 
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Amount of Cortex

The majority of fl akes and tools in the assemblages bear 
no cortex. Highly cortical pieces (50–100% cortex) are rel-
atively few (table 5.2, fi gure 5.2a, b). Pieces with less than 
50% of dorsal face cortex account for 25–30% of the fl akes, 
while frequencies of cortex-free fl akes are ca. 65%. These 
patterns are common to all of the layers, although some-
what higher frequencies of cortical fl akes are observed 
in the lower part of the sequence (layers XIV–XXIV, with 
the exceptions of layers XVb, XVf; table 5.2). Levallois 

debitage in all layers exhibits higher frequencies of cor-
tex-free pieces than non-Levallois or core management 
pieces (table 5.2). When cortex exists on the dorsal face of 
Levallois debitage, it exceeds 50% of surface area in only 
three assemblages.

Tested or minimally decorticated blocks are very rare 
in the Qafzeh assemblages. They do not occur at all in lay-
ers III, IV, V, VII, VIIb, VIII, XVb, or XXII–XXIV. In layers 
X and XII they form 1.3% and 1.4%, respectively, of the 
whole assemblage, and in the rest of the assemblages they 

Figure 5.1b Clustering of the assemblages according to relative frequencies of fl aking technologies. Note 
the similarity among assemblages, despite the variations shown in fi gure 5.1a.
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occur in frequencies well under 1% of the whole assem-
blage. In layers XIV and XV a few of the blocks are heavier 
than 100 grams. These are the only instances in which the 
shape and size of the original nodules are apparent.

Combined, these data imply that the initial stages of 
core reduction took place outside the site. Throughout the 
occupation of Qafzeh, raw material had been brought into 
the site as partially decorticated blocks (more on this in 
chapter 7).

Scar Patterns on Dorsal Face

A large variety of scar patterns were recognized on the 
debitage and tools in the various assemblages (appendix 3, 
table 5.3a–b). The notion that fl aking strategies remain 
constant within any given assemblage is treated in this 
study as a hypothesis rather than a paradigm. In such an 
analytical context, detailed observations reveal informa-
tion about fl exibility and the variability of fl aking meth-
ods and modes that would otherwise be masked under 
fewer categories of dorsal face scar directions.

Both Levallois and non-Levallois groups exhibit 
a large diversity of scar patterns, two of which appear 
mainly in the non-Levallois group. The “indeterminate” 
pattern occurs in relatively high frequencies (7–17.4%) in 
the non-Levallois population, as opposed to the Levallois 
group (0–3.8%). Another scar pattern, observed only in 
the non-Levallois group, is “cortical,” describing fl akes 
with a dorsal face that is completely covered by cortex. 
By defi nition, therefore, this pattern cannot be observed 
on Levallois fl akes.

The “dominant and centripetal” pattern is relatively 
rare in most of the assemblages, in which the vast majority 
of artifacts exhibiting a “centripetal” dorsal scar pattern 
originate from a recurrent system. While fl akes bearing 
“centripetal” scar patterns could have originated from the 
preparatory stages of a lineal fl aking method, they would 
have been accompanied by a larger number of fl akes 
bearing “dominant and centripetal” dorsal scar pat-
terns. Indeed, this is the case for the oldest assemblages. 
It should be noted that the frequencies of scar patterns 
observed on the cores (fi gure 4.1a, b) are not consistent 

Table 5.2 Frequencies of cortex on dorsal face: Flake assemblages

Layer Number Dorsal face cortex

  NO CORTEX 1–50% CORTEX 51–100% CORTEX

III 197 (25) 66.5 (84.0) 29.4 (16.0) 4.1 
IV 215 (38) 66.5 (89.5) 31.6 (10.5) 1.9
V 654 (98) 71.3 (88.8) 24.9 (11.2) 3.8
VI 432 (71) 68.5 (81.7) 26.3 (18.3) 5.1
VII 351 (79) 67.5 (88.6) 27.9 (11.4) 4.6
VIIa 590 (128) 58.6 (77.3) 37.1 (22.7) 4.2
VIIb 306 (77) 67.3 (88.3) 27.7 (11.7) 4.9
VIII 99 (29) 61.6 (86.2) 34.6 (13.8) 4.0
IX 1,115 (306) 65.1 (85.3) 31.0 (14.7) 3.9
X 594 (213) 66.2 (82.6) 30.1 (17.4) 3.7
XI 820 (240) 67.8 (85.0) 27.2 (15.0) 5.0
XII 483 (178) 64.6 (81.5) 31.3 (18.5) 4.1
XIII 2,207 (578) 68.7 (82.0) 27.8 (18.0) 3.6
XIV 494 (178) 60.3 (83.1) 32.6 (12.9) 7.1
XV 6,023 (1606) 63.7 (85.7) 29.7 (14.3) 6.6
XVa 1,576 (295) 65.4 (85.8) 28.4 (14.2) 6.3
XVb 293 (65) 66.6 (90.8) 29.3 (9.2) 4.1
XVf 1,525 (283) 68.1 (90.8) 27.7 (9.2) 4.1
XVII 859 (372) 65.5 (80.7) 26.8 (18.3) 7.7 (1.1)
XIX 514 (204) 67.7 (80.4) 26.5 (19.6) 5.9
XXI 312 (131) 64.7 (76.3) 28.5 (22.0)  6.7 (1.5)
XXII 178 (60) 64.0 (86.7) 25.9 (13.3) 10.1
XXIV 69 (26) 73.9 (84.6) 15.9 (11.5) 10.2 (3.9)

Note: All debitage and tools. Core management elements (e.g., core trimming elements, éclats débordants, 
etc.) as a rule exhibit cortical cover between 1 and 50%, with rare exceptions, mainly where core trim-
ming elements are concerned. A few pieces with high cortical cover occur in very small numbers (usually 
one piece) in layers VII, VIIa, X, XI, XII, XIII, XV (13 such elements), XVf, XVII, and XXI. Comparative 
data for Levallois debitage alone are given in parentheses. Frequencies rounded to fi rst decimal.



Lithic Production: 2. The Debitage

67

Figure 5.2 Frequencies of cortex. A. On the dorsal faces of unretouched artifacts. B: On 
dorsal faces of retouched tools (assemblage with N ≥ 20 are shown).
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Table 5.3 Frequencies of dorsal face scar patterns: Retouched and unretouched blanks

A. Non-Levallois

Scar pattern III IV V VI VII VIIa VIIb VIII IX X XI XII XIII XIV XV XVa XVb XVf XVII XIX XXI XXII

Indeterminate 7.0 12.4 8.3 12.2 15.3 10.3 17.4 14.1 14.6 13.4 15.6 13.9 15.9 16.9 13.2 11.1 13.6 9.4 13.8 14.4 13.8 13.5
Cortical 0.6 1.1 1.6 2.1 2.5 2.8 1.3 2.8 1.7 1.8 3.2 0.9 1.2 1.7 2.5 2.1 1.3 1.5 1.6 3.1 2.3 4.5
Ridged — — 0.7 — 0.4 0.4 0.4 1.4 0.7 0.5 2.2 3.8 1.3 2.9 0.5 0.4 0.4 0.7 — — — —
Unipolar 45.2 47.5 36.9 34.1 32.7 40.3 34.5 31.0 31.9 37.0 29.9 31.5 24.0 19.2 44.1 39.8 47.1 34.1 23.7 38.1 36.5 48.6
Parallel — 1.7 0.5 — 0.7 1.3 — — 0.2 0.3 0.2 — — — 0.4 0.2 0.9 0.6 0.4 0.3 — 1.8
Opposed 0.6 0.6 0.9 0.8 0.7 1.5 0.9 — 1.6 0.5 0.7 0.9 0.6 1.3 0.8 1.4 0.9 1.0 1.4 0.9 1.1 0.9
Side 2.9 2.8 3.2 3.7 2.5 3.7 4.3 2.7 3.9 2.6 4.2 3.2 4.3 5.2 2.8 4.8 5.1 2.7 8.7 6.9 8.8 7.2
Convergent 7.6 1.1 6.7 5.0 5.8 6.3 3.8 4.2 3.8 2.6 0.7 0.6 0.8 1.3 4.7 3.6 3.4 6.1 0.6 — 0.6 —
Convergent and side 1.2 1.1 0.4 1.1 — 0.7 — 2.8 0.4 0.8 0.2 — 0.4 — 0.6 0.5 1.3 0.6 0.6 — 0.6 —
Bipolar 8.7 4.0 5.6 7.7 7.6 4.8 4.7 9.9 8.7 11.4 3.1 5.4 4.6 4.2 5.3 6.0 5.1 8.7 2.6 7.8 7.7 4.5
Unipolar and

opposed
7.6 11.9 10.1 8.7 10.2 9.6 11.9 12.8 12.7 8.8 10.7 10.4 13.0 9.4 6.6 9.2 7.2 10.6 4.9 — — —

Convergent and 
opposed

0.6 0.6 1.1 1.1 1.5 0.7 — — 0.3 0.5 — — 0.3 — 0.1 0.3 — 1.6 — — — —

Unipolar and side 16.8 12.4 14.5 14.0 16.0 15.1 17.0 15.5 15.4 16.0 23.4 23.7 28.4 29.0 15.6 16.9 16.2 13.1 33.7 24.4 20.4 15.3
Parallel and side — — — — — — — — — — 0.2 — — — — 0.1 — — 0.2 — — —
Opposed and side 0.6 1.1 0.5 0.8 2.2 0.7 1.3 1.4 1.0 1.6 2.5 1.6 1.7 2.9 0.9 1.3 1.3 0.9 2.8 0.3 0.6 0.9
Bipolar and side — 1.7 3.6 4.5 1.8 1.5 0.9 — 2.7 1.6 2.5 2.2 2.4 3.3 1.5 1.7 1.3 3.1 3.9 1.6 1.7 0.9
Centripetal 0.6 — 4.9 3.4 — — 0.4 1.4 0.4 0.5 0.7 0.9 0.7 1.6 0.2 0.7 0.4 4.7 0.2 1.3 5.0 0.9
Dominant 

% centripetal
— — 0.7 0.3 — 0.4 — — — 0.3 0.2 0.9 0.3 0.7 0.1 — — 0.5 0.9 0.9 1.1 1.8

N 172 177 447 378 275 457 235 71 813 387 589 317 1,657 307 4,345 1,293 235 1,547 493 320 181 111

B. Levalloisa

Scar pattern III IV V VI VII VIIa VIIb VIII IX X XI XII XIII XIV XV XVa XVb XVf XVII XIX XXI XXII

indeterminate — — — 2.8 — — — 1.0 0.9 0.4 — 0.7 — 1.2 1.2 0.3 1.5 0.4 1.1 1.5 3.8 —
ridged — — — 1.4 — — — — — — — 0.4 — 1.0 5.6 — — 0.7 — — — —
unipolar — — 2.8 2.8 1.3 3.1 2.6 — 1.4 2.1 2.2 1.4 1.1 2.7 2.4 2.4 1.5 1.8 4.6 3.9 10.7 7.0
parallel — — 1.4 — — — 1.3 0.7 — 0.4 — — — — — — — — — 0.5 — —
opposed — — — — 1.3 — — — — — — — — 0.1 0.2 — — — — — —
side — 2.6 — — 1.3 — 2.6 0.7 0.9 0.4 1.1 0.4 0.6 0.7 — 1.0 — — 2.7 2.0 1.5 —
convergent 28.0 15.8 25.4 14.1 10.1 17.1 15.6 7.9 12.2 5.8 7.8 3.3 10.2 25.6 18.7 10.8 9.1 11.6 4.3 5.4 3.1 1.8
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convergent and side 4.0 7.9 1.4 2.8 11.4 5.4 6.5 1.7 2.3 0.8 0.6 1.4 5.7 4.6 3.4 4.1 7.6 2.1 2.4 0.5 1.5 3.5
bipolar 12.9 29.0 11.3 15.5 15.2 17.1 15.6 26.4 22.4 10.3 10.0 9.9 7.9 17.0 19.5 13.2 6.1 18.7 7.6 9.4 13.0 13.3
unipolar and 

opposed
— 10.5 5.6 12.7 11.4 8.5 13.0 9.6 9.4 10.7 11.1 8.2 13.0 4.8 0.9 5.1 6.1 8.8 7.3 — — —

convergent and 
opposed

40.0 5.3 7.0 5.6 11.4 8.5 6.5 6.6 4.7 2.5 1.7 2.8 2.8 7.3 6.5 4.1 3.0 5.3 1.1 — 0.8 1.8

unipolar and side 16.0 10.5 — 8.5 6.3 17.8 11.7 10.9 13.6 11.6 11.1 12.3 16.4 12.2 13.8 9.8 16.7 13.0 25.1 18.7 13.0 13.3
opposed and side 8.0 2.6 — — 2.5 — — 0.3 0.5 0.4 1.1 0.7 2.3 0.8 1.0 1.5 1.4 1.4 1.6 2.5 0.8 —
bipolar and side 8.0 5.3 11.3 14.1 5.1 9.3 12.3 13.5 7.9 6.2 10.0 11.6 7.9 9.8 11.4 9.8 15.2 12.0 10.2 10.8 5.3 5.3
centripetal 20.0 10.5 29.6 18.3 17.7 10.1 11.7 18.5 22.9 41.5 40.0 40.6 23.7 12.0 14.1 36.2 31.8 21.8 23.7 29.1 31.3 26.3
dominant and 

centripetal
— — 2.8 1.4 3.8 3.1 — 2.3 0.9 6.6 3.3 6.4 8.5 1.1 1.3 2.4 — 2.5 8.4 15.8 15.3 29.8

N 25 38 71 71 79 129 77 303 214 242 180 576 177 1,608 1,361 296 66 284 371 203 131 61

Note: In order to facilitate reading of this table, numbers are rounded to the closest decimal point.
a Including points, retouched tools and core management pieces.
b Excluding Levallois points and triangular fl akes.

C. Levallois pointsc

Scar pattern III IV V VI VII VIIa IX X XI XII XIII XIV XV XVa XVb XVf XVII XIX

indeterminate 3 (1.8)
unipolar 3 (1.8) 1
convergent 2 2 5 4 3 4 2 1 4 8 124 (74.7) 3 1 2 3 1
convergent and side 1 16 (9.6) 1 1 1

bipolar 1 1 1 1 (0.6)
convergent and 

opposed
2 2 1 16 (9.6)

unipolar and side 1 1 2 (1.2) 1
bipolar and side 1 1 1 (0.6)
centripetal 1

N 2 3 5   9 4 6 2 2 7 10 166 4 1 3 4 2

Note: In order to facilitate reading of this table, numbers are rounded to the closest decimal point.
c Frequencies in absolute numbers; for layer XV, relative frequencies in parentheses.
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with the notion of lineal reduction methods as the domi-
nant ones in these older assemblages.

Based on the technological criteria suggested by 
Boëda (1993:398–399) for the Levallois fl aking system, 
several of the detailed classifi cations of dorsal face scar 
patterns were collapsed into fewer, broader categories (as 
was done for the cores in chapter 4). The recalculated fre-
quencies are shown in fi gure 5.3a.

Within Levallois debitage, the frequencies of the 
“other” category (which combines the low frequencies 
observed for the “indeterminate” and “ridge” patterns 
within the Levallois pieces) are low throughout the whole 
sequence, as is the case for the unipolar group. A notice-
able change in fl aking modes occurs within the sequence. 
The majority (over 50%) of Levallois products in the older 
layers (XXII–XVa, XIV–XI) were manufactured through a 
recurrent centripetal exploitation of the core (see details 
in table 5.3b). From layer X onward there is a marked 
increase in the frequencies of bipolar scar patterns and a 
more moderate increase in frequencies of the convergent 
patterns. High frequencies of bipolar scar patterns were 
observed also in layer XVf.

The frequency of the “unipolar convergent” cat-
egory is low to moderate throughout the sequence, 
with the exception of layer XV, where it reaches 30.2% 
and is roughly equal to the frequencies of the centripe-
tal and bipolar patterns (fi gure 5.3a). This is indeed the 
only assemblage in which Levallois points and triangu-
lar fl akes—arguably the desired products of this specifi c 
Levallois mode (Bar-Yosef et al. 1992; Boëda, Geneste, 
and Meignen 1990)—are present in signifi cant numbers, 
forming 23.4% of the Levallois products.3 The points of 
layer XV exhibit mainly (but not exclusively) convergent 
scar patterns (table 5.3c). When these artifacts are omit-
ted from the sample, the frequency of the convergent pat-
terns decreases (table 5.3b). Signifi cantly, the frequency of 
convergent scar patterns in the layer XV assemblage does 
not reach those observed in the point-rich units of Kebara, 
which range between 43.6% and 67.8% (Meignen and Bar-
Yosef 1992: tables 9.2, 9.3), or the Negev sites with a high 
point index (Munday 1976b: tables 6.18, A1.5).

Among the non-Levallois fl akes unipolar patterns 
are the most common (fi gure 5.3b), with a few exceptions 
(layers XIII, XIV, and XVII). “Convergent” scar patterns 
are very rare for this category in all the assemblages.

Number of Scars on Dorsal Face

The mean number of dorsal face scars varies between 3.8 
(layer XVb) and 5.6 (layer XVII), the mode being 4.6 (table 
5.4). When broken down for Levallois and non-Levallois 
categories, the mean values for Levallois products (rang-
ing from 5.6 in layer IV to 7.6 in layer XVII) are higher than 
those for the non-Levallois fl akes (3.0–4.3, practically below 

the range of Levallois products). The number of scars on 
the dorsal faces of items classifi ed as “indeterminate” falls 
closer to those observed on the non-Levallois artifacts.

Layer XV exhibits the lowest mean number of dor-
sal face scars, a pattern that is consistent with the higher 
use of the Levallois convergent mode in this layer (tables 
5.3a–c, 5.4, fi gure 5.3a, b). The mean number of dorsal 
face scars on non-retouched Levallois points in this layer 
falls within the range of the non-Levallois products (N = 
164, –X = 4.2, s.d. = 1.47); when they are omitted from the 
Levallois sample the mean for this layer increases (N = 
1,430, –

X = 6.0, s.d. = 2.3). Triangular fl akes, on the other 
hand, bear an average number of dorsal scars that is closer 
to the Levallois range (N = 83, –X = 5.5, s.d. = 2.2).

Striking Platforms

The role of striking platform properties in the forma-
tion of fl akes has been amply studied through repli-
cation studies and controlled experiments (Andrefsky 
1998:88–89; Cotterell and Kamminga 1987; Davis and 
Shea 1998; Dibble 1998; Dibble and Pelcin 1995; Dibble 
and Whittaker 1981; Hayden and Hutchings 1989; Pelcin 
1997a, 1997b, 1998; Shott et al. 2000; Speth 1972, 1974, 
1975). Variable platform traits have been argued to refl ect 
the type of hammer used in fl ake production or the stage of 
core reduction. The controlled experiments have revealed 
some robust co-variation of platform variables with fl ake 
morphometric traits. However, “real-life” archaeological 
assemblages exhibit a tremendous amount of variability 
in morphological and metric attributes of fl akes that is 
unexplained by the experimentally observed correlations 
(Dibble 1998; Hovers 1997). These stem from heuristic 
considerations such as  the specifi c raw material or the 
morphology of the core at the minute of fl ake removal, 
which determines angles of blow, for example. Variability 
may also be due to the individual preferences of the knap-
pers and their degree of expertise, or to adherence to the 
socially induced knapping practices of different human 
groups. The characteristics of debitage striking platforms 
in the Qafzeh assemblages are described below, followed 
later in this chapter by an evaluation of their potential 
effects on fl ake production.

Replication studies and controlled experiments are 
not always in agreement on the effects of hammer types 
on platform characteristics. Identifi cation of the hammer 
types used for fl ake production is far from being a simple 
matter. Diffused bulbs of percussion and lipping on the 
fl ake’s striking platform are two morphological traits that 
are usually attributed to soft-hammer percussion (e.g., 
Bergman and Ohnuma 1983; Ohnuma and Bergman 1982; 
Wiseman 1993). The occurrence of crushed platforms is 
used to distinguish the use of hard-hammer techniques in 
contexts of blade production (e.g., Wiseman 1993: table 5). 
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A

B

Figure 5.3 Frequencies of dorsal face scar patterns. A: On Levallois blanks. B: On non-
Levallois blanks (see text for details).
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However, none of the criteria are conclusive. Platform 
traits caused by hard-hammer direct percussion (e.g., bulb 
measurements, platform lipping, and the formation of ring 
cracks) are variable and overlap to a degree with those 
usually related to soft-hammer percussion (Pelcin 1997a 
with many relevant references; Sharon and Goren-Inbar 
1998). Differences in striking platform traits are more likely 
probabilistic and continuous rather than being linked cat-
egorically with hammer type. Prominent bulbs of percus-
sion and ring cracks are associated with hard-hammer 
percussion more often than with soft-hammer percussion, 
and the typical lipping induced by soft- hammer fl aking 
techniques is less common within a population of fl akes 
produced by hard hammers. According to this thinking, 
most striking platforms in the Qafzeh assemblages are 
likely associated with direct hard-hammer percussion. 
They regularly have prominent bulbs, although platform 
preparation may have weakened the latter effect. Bulbar 
scars are also a common feature.4

Types of Striking Platform

How much a platform is modifi ed and prepared prior to 
fl ake removal and the specifi c ways in which it is shaped 

are technological practices that are not determined by 
principles of fracture mechanics. On the other hand, 
because platform size, angles, and shapes infl uence the 
morphological and metric attributes of the detached 
fl akes, platform preparation helps the knapper to over-
ride the physical properties of the core and fl akes and to 
be more fl exible in manipulating the raw material. How 
much manipulation is required and the specifi c ways to 
go about it are determined, among other things, by the 
shape and size of the initial raw material block and by 
the desired characteristics of the fl akes. Techniques of 
platform manipulation consist of faceting, polishing, and 
blunting by grinding and abrasion (Marder 2002 and ref-
erences therein; Tixier, Inizan, and Roche 1980).

In the context of Mousterian direct hard-hammer 
percussion, faceting is the most pertinent shaping tech-
nique, as other methods of platform shaping are typically 
associated with soft-hammer, often indirect, percussion. 
Faceted platforms (with multiple facets caused by prep-
aration of the core’s striking platform) thus refl ect inten-
sive preparation, which may be geared toward obtaining 
large fl akes (see below). Among the faceted platforms the 
chapeau de gendarme type indicates the most investment, 
as it involves detailed shaping of the core platform and 

Table 5.4 Mean number of scars on dorsal face of blanks 

All Levallois Non-Levallois Indeterminate

 N
–
X s.d. s.e. N

–
X s.d. s.e. N

–
X s.d. s.e. N

–
X s.d. s.e.

III 186 3.9 2.2 .16 25 6.4 2.4 .48 140 3.4 1.8 .16 21 4.2 1.6 .35
IV 191 3.9 1.9 .14 38 5.6 1.8 .29 140 3.3 1.5 .13 13 5.1 1.7 .47
V 595 4.0 2.4 .84 98 6.1 2.3 .24 453 3.4 1.6 .82 44 4.8 1.9 .28

VI 386 4.2 2.3 .12 70 6.5 2.9 .34 271 3.5 1.7 .10 45 4.6 1.8 .26
VII 312 4.6 2.4 .14 79 6.7 2.3 .26 192 3.7 1.9 .14 41 5.1 2.2 .34
VIIa 528 4.1 2.2 .10 129 6.2 2.1 .19 339 3.3 1.6 .09 54 5.0 2.2 .30
VIIb 275 4.3 2.3 .14 76 5.7 2.1 .24 153 3.8 2.0 .16 46 5.0 2.2 .33
VIII 99 5.2 2.9 .30 30 6.7 3.5 .63 47 4.3 2.2 .32 15 4.8 2.1 .55
IX 1,004 4.4 2.3 .74 299 6.4 2.3 .13 537 3.4 1.8 .076 168 4.5 1.8 .14
X 545 4.6 2.5 .11 211 6.2 2.5 .17 229 3.2 1.8 .12 105 4.3 1.7 .17
XI 724 5.0 2.7 .10 229 7.1 2.6 .17 448 4.0 2.2 .10 47 5.0 2.1 .30
XII 461 5.1 3.1 .14 178 6.7 2.8 .21 246 4.2 2.9 .18 37 3.8 2.1 .34
XIII 2,095 4.9 2.7 .06 575 7.0 2.7 .11 1,304 4.1 2.2 .061 215 4.6 2.2 .15

XIV 473 5.4 3.0 .14 177 6.5 2.5 .19 231 4.9 3.2 .21 65 4.1 2.1 .26
XV 5,457 4.3 2.3 .031 1594 5.8 2.3 .06 3,133 3.4 2.0 .04 680 4.7 1.8 .070
XVa 1,441 4.2 2.6 .07 294 6.8 3.1 .18 968 3.3 1.8 .06 177 4.8 1.8 .14
XVb 273 3.8 2.0 .12 65 5.8 2.1 .26 180 3.0 1.3 .10 28 4.6 2.4 .44
XVf 1,371 4.1 2.2 .06 283 6.3 2.4 .14 922 3.4 1.7 .06 163 4.3 1.6 .12
XVII 841 5.6 3.5 .12 373 7.6 3.7 .19 406 4.1 2.3 .12 62 3.9 2.5 .32
XIX 481 4.6 2.6 .12 201 6.0 2.3 .16 245 3.7 2.4 .15 35 3.1 1.8 .31
XXI 297 4.7 2.5 .15 131 6.0 2.4 .21 138 3.8 2.1 .18 28 2.7 1.6 .30
XXII 158 5.1 2.9 .23 56 6.8 3.3 .44 91 4.1 2.2 .23 11 3.8 1.7 .52

Note: Only scars ≥ 0.5 cm in maximum dimension were counted.
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much attention to preparing the angles and platform 
dimensions that would determine the morphology of the 
resultant fl ake. It has been suggested that, due to the pro-
truding and narrow striking platform, this type of striking 
platform is associated with unipolar convergent Levallois 
fl aking and with the production of Levallois points (Bar-
Yosef et al. 1992:512). Dihedral platforms (with only two 
facets) suggest a lower investment in platform shaping by 
detaching fewer, larger, and less accurately placed prepa-
ratory fl akes; hence, control over the resultant fl ake mor-
phology is less tight.

The frequencies of prepared platforms (namely, fac-
eted including chapeau de gendarme as well as dihedral) are 
represented by values of the Faceting Index (IF) in table 5.5. 
The restricted indexc (IFs) shows the frequencies of well 
prepared platforms, i.e. those defi ned as faceted and as 
chapeau de gendarme.

Both Levallois and non-Levallois fl akes exhibit a 
diversity of striking platform types (fi gure 5.4). Patterns 
within each technological group are broadly repetitive 
across layers. The only exception is the non-Levallois 
group in layer VIIa, which exhibits unusual frequencies 
of striking platform types.

The most frequent category within the non-Levallois 
group is “missing.” Its abundance refl ects the high occur-
rence of proximal breaks in this technological category. 
Among existing platforms the dominant type is plain, 
suggesting a simple preparation of the core striking plat-
form. Punctiform platforms are more common in non-
Levallois than in Levallois debitage, but their frequencies 
are always low and cannot be associated with any system-
atic use of soft hammers or of punch techniques. Faceted 
platforms, combined with the dihedral and chapeau de 
gendarme, occur in moderate frequencies. The occur-
rence of chapeau de gendarme on non-Levallois pieces is, as 
expected, sporadic (Tixier, Inizan, and Roche 1980:105).

Cortical platforms are found in higher frequencies 
within the non-Levallois component of the assemblages 
(fi gure 5.4). Such platforms are often taken to represent 
initial stages of core reduction, when the core still bears 
large amount of cortex. At Qafzeh, fl akes with cortical 
platforms are not associated exclusively with highly cor-
tical fl akes (table 5.6) and do not necessarily occur on 
artifacts associated with core maintenance (e.g., éclats 
débordants or naturally backed fl akes). The occurrence of 
cortical platforms is consistent with continuous process 
of cortex removal from cores after the initial testing and 
decortication stages (which seem to have been carried out 
off-site; see above). This is corroborated by the presence of 
many cores that bear cortex residues on at least one face. 
In the case of Levallois cores, this is usually the prepara-
tion face.

Levallois fl akes are expected to have a sizable strik-
ing platform, which also bears evidence to the intensity 
of preparation of the core’s striking platform. Among 
the technological criteria defi ning the Levallois method, 
Boëda (1993:395–399, fi g. 7b) specifi es that the point of 
impact of the hammer on the core should be a few mil-
limeters on the inner side of the charnière (i.e., the ridge 
forming the core’s striking platform), with the axis of fl ak-
ing perpendicular to the core’s face. Levallois debitage in 
all the Qafzeh assemblages is characterized by the high 

Table 5.5 Qafzeh assemblages: IF and IFs (all fl akes and tools)

Layer IF IFs Layer IF IFs

III 42.85 31.97 XIII 49.37 39.32
IV 44.81 29.87 XIV 56.46 47.19
V 43.50 31.34 XV 55.78 44.24
VI 43.70 32.67 XVa 40.57 27.36
VII 49.58 41.10 XVb 37.28 23.24
VIIa 49.45 37.74 XVf 36.43 24.40
VIIb 54.59 44.90 XVII 44.16 30.04
VIII 66.66 49.33 XVIII 37.14 22.86
IX 57.10 45.85 XIX 39.07 30.59
X 49.35 39.79 XX 31.82 27.27
XI 51.41 38.30 XXI 37.60 29.91
XII 52.40 43.05 XXII 28.90 20.30

Note: Counts in Appendix 5. 

Table 5.6 Amount of dorsal face cortex 
on pieces with cortical platforms

Layer N 1 2 3 4 5

III 3  — 3 — — —
IV 7 — 6 — 1 —
V 6 — 5 1 — —
VI 6 1 2 3 — —
VII 11 1 7 1 2 —
VIIa 20 — 14 3 1 2
VIIb 3 2 1 — — —
IX 21 1 15 4 — 1
X 10 — 7 2 1 —
XI 15 — 13 2 — —
XII 17 2 11 2 — 2
XIII 47 2 35 9 — 1
XIV 11 — 6 2 — 3
XV 189 8 109 38 18 16
XVa 58 3 41 7 5 2
XVb 10 — 10 — — —
XVf 23 — 14 6 3 —
XVII 25 — 18 6 1 —
XIX 15 1 10 2 1 1
XXI 11 4 4 — 2 1
XXII 6 2 3 — 1 —

Note: Frequencies in absolute numbers: 1: 0%, 2: 1–25%, 3: 26–50%, 4: 51–75%, 
5: 76–100% of dorsal face cortical cover.
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occurrence of faceted platforms (fi gure 5.4). The occur-
rence of chapeau de gendarme platforms in highest frequen-
cies in layer VIIa is somewhat unexpected, since recurrent 
convergent fl aking is more common in layer XV (fi gure 5.3, 
table 5.5).

The few punctiform platforms found on Levallois 
fl akes are likely due to knapping mishaps.

The frequencies of crushed and broken away (non-
existent) platforms are similarly low in both Levallois 
and non-Levallois debitage. The appearance of crushed 
platforms in low frequencies in all the assemblages sug-
gests that they mainly result from knapping accidents. 
Crushing of the striking platform results from hard-hammer 
percussion at signifi cantly high loads (Speth 1972:38) or 
from improper placing of the hammerstone on the core 
(i.e., directly on the charnière (Boëda 1993:395), and its 
occurrence as an intentional technique would be inconsis-
tent with the technological practices involved in Levallois 
fl aking. Accidental crushing of striking platforms may 
also be the cause of broken platforms, but it is diffi cult to 
determine whether these resulted from improper knap-
ping or later use of the fl ake.

Angle of Striking Platform

The properties of the exterior platform angle (EPA), mea-
sured at the intersection of the platform surface and the 
exterior surface of the core (Dibble and Whittaker 1981: 
fi g. 2), are formed before detachment of the fl ake. All 
experimental studies of the effects of direct hard-hammer 
percussion reveal a robust relationship between EPA, on 
the one hand, and platform thickness and fl ake length, 
on the other. EPA in itself (Dibble and Whittaker 1981; 
Pelcin 1997b) or with other variables (Cochrane 2003) 
controls the mode of fl ake termination (i.e., whether it 
is feathered, hinged, or regular); together with hammer 
mass and velocity and with angle of blow, it also affects 
fl ake length, which increases with increase in EPA values 
(Dibble and Whittaker 1981; Speth 1975). Yet mechanical 
requirements of fracture propagation restrict the range 
of EPA that can be employed for successful fl ake detach-
ment, so that the relationship between the variables is 
not linear. When values of EPA increase, variation of 
fl ake length increases and the relationship between this 
variable, platform thickness, and EPA loses its predictive 
power (Dibble and Whittaker 1981; Speth 1972, 1974). 
Data on EPA are not dealt with in the current study, as I 
did not attempt to test further the relationship between 
EPA and other fl ake variables.

Several experimental studies have indicated weak 
negative correlation of variable strength between EPA 
and interior platform angle (IPA), such that IPA decreases 
when EPA increases (Cochrane 2003; Dibble and Whittaker 
1981). Unlike EPA, the IPA, defi ned as the angle formed 

between the platform surface and a line through the point 
of percussion to the base of the bulb (Dibble and Whittaker 
1981: fi g. 2), is affected or determined by the detachment 
of the fl ake. Most experimental studies identifi ed a direct 
infl uence of IPA on the morphometric properties of the 
fl ake. On the other hand, IPA is indicative of the fracture 
initiation type and helps to distinguish between bending 
and Hertzian fl akes (Cotterell and Kamminga 1987:686–
691; Pelcin 1997b:1110). It also responds, albeit only par-
tially, to the angle of blow (Dibble and Whittaker 1981). 
Values of IPA thus provide some insights about the actual 
process and technique of fl aking.

Measurements of IPA (see appendix 3) are often 
subjective. Regardless of the methods employed, their 
execution is problematic due to bulb traits (Andrefsky 
1998:89–92; Cochrane 2003; Dibble and Whittaker 1981). 
In this study, angles were measured with a simple goni-
ometer. Each IPA was measured three times, and if the 
measurements differed by less than fi ve degrees, the 
results were averaged. Given that a single analyst con-
ducted the research, this low-tech approach should not 
rule out inter- and intra-assemblage comparisons that are 
of interpretative value.

The measured angles were grouped into several cate-
gories, as shown in fi gure 5.5. Levallois and non-Levallois 
blanks show similar distributions with practically iden-
tical means and ranges within and among layers. Values 
of IPA are very rarely lower than 95˚ and reach as high 
as 135 .̊ Two frequency peaks (105˚–108˚ and 113˚–117˚) 
occur most often within this range, but some variability 
can be observed. Thus, the curves for layers VIIb, XI–XIII, 
XVII, and XXI differ from other assemblages in the rel-
atively high frequencies of slightly more obtuse angles, 
while in layers XIX and XXII there are higher frequencies 
of relatively acute angles (91˚–104˚). The apparent strati-
graphic clustering of the distributions in assemblages XV, 
XVa, and XVf may be associated with enhanced produc-
tion of elongated pieces.5

What do such patterns tell us about the fl aking tech-
niques? IPA is not a straightforward expression of the 
complex vectors operating in hard-hammer percussion 
(Speth 1972, 1975), and it is not a direct result of the angle 
of blow. IPA values are not a good predictor of the exact 
angle of blow. Nevertheless, the restricted range of IPA 
values of the Qafzeh blanks suggests a high degree of 
control by the knappers over the products, since “with 
increased control we might also expect increased repro-
ducibility” (Speth 1972:54).

In large part, the range of angle measurements in 
the analysis overlaps with the range corresponding 
to experimental angles of blow between 65˚ and 75˚ 
across a range of platform thickness values (Dibble and 
Whittaker1981: fi g. 4, tab. 2; Pelcin 1997b: fi g. 3) and to 
“oblique incidence” in the process of fl ake removal off a 
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Figure 5.4 Frequencies of striking platform types of blanks and retouched tools.
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surface (Speth 1972; see below). Such values of angle of 
blow would be consistent with the formation of Hertzian 
fl ake initiations in general (see above) and with Levallois 
fl aking in particular, as the removal of sub-parallel fl akes 
off a Levallois core involves angles within this restricted 
range.

Much experimental work carried out on fl aking 
mechanics is concerned with normal incidence of stress 
waves by vertical percussion. In archaeological contexts, 
however, spalling off a core involves oblique incidence of 
the stress wave, in which a fl ake is detached from the face 
immediately adjacent to the point of impact that sepa-
rates the fl ake from the core surface (Speth 1972:49). The 
angle of incidence of a stress wave is consciously manip-
ulated by the knapper by varying the angle at which he 
strikes the platform of the fl ake and by varying the angle 
between the platform and the adjacent free face between 
the processes of core preparation and rejuvenation. IPA is 
thus infl uenced by core geometry and by preparation of 
the core surface and striking platform. Core preparation is 
expressed by the residue of the core’s striking platform on 
the fl ake (i.e., the fl ake’s striking platform). This implies 
that some patterned variation of IPA according to plat-
form types should be expected.

In all the assemblages, the most dramatic difference 
is between plain, relatively obtuse platforms and faceted 
ones (table 5.7). Both punctiform and chapeau de gendarme 
platforms show relatively acute means, the latter often 
exhibiting the most acute angles of all platform types. 
As discussed above, punctiform platforms are probably 
accidental in most cases and the extreme angles can be 
interpreted as resulting from a mistake on the part of the 
knapper. In contrast, the relatively low angle values of 
the chapeau de gendarme type must be considered to result 
from the specifi c preparation of this platform type.

Platform Size

Table 5.8 presents the mean dimensions of striking plat-
forms according to platform type (see appendix 3 for 
measurement system). Chapeau de gendarme platforms are 
in all cases the broadest. Faceted platforms, and some-
times dihedral ones (e.g., layers V, VI, X, XVa, and XXI) 
are somewhat narrower. Plain platforms are by and large 
the narrowest type. On the other hand, while in many 
assemblages chapeau de gendarme platforms obtain max-
imum depth, in other instances (e.g., layers VIIa, X, XI, 
XV, XVf, XVII, and XXI) faceted, dihedral, and (rarely) 

Figure 5.5 Frequency distributions of interior striking platform 
angles in the Qafzeh layers. 
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cortical platforms are deeper. Breadth and depth of strik-
ing platforms of Levallois debitage, among which faceted 
platform are more common (fi gure 5.4) are signifi cantly 
larger than those of non-Levallois debitage (Kolmogorov-
Smirnov tests show differences at signifi cance levels of p 
< .005 in all assemblages but V and VI). More extensively 
modifi ed platforms are clearly broader and deeper than 
untreated ones.

Morphometrics

Experimental work and replications of Levallois reduc-
tion systems have demonstrated that Levallois prod-
ucts tend to be larger than non-Levallois products in the 
same assemblage. Geneste (1985:262), for example, views 
this tendency as one of the major reasons for the use of 
Levallois fl aking: “On cerne ici une des justifi cations du con-
cept Levallois: la production de supports d’une qualité moyenne 
supérieure à celle d’un débitage inorganisé où la forme et les 
dimensions seraiet obtenues ‘au hazard.‘ “ (“One discerns 
here one of the justifi cations for the use of a Levallois con-
cept: The production of blanks of better quality compared 
to the blanks produced through an unorganized produc-
tion system, in which the shape and size of the products 
are obtained incidentally.”) Differences in size between 

Levallois and non-Levallois types of debitage are com-
mon in many Eurasian assemblages (e.g., Dibble 1995c: 
tab. 6; Geneste 1985, 1988; Hovers 1998a; Goren-Inbar 
1990a; Meignen 1993; Munday 1976b).

Metric measurements of the Qafzeh assemblages are 
variable. Mean length varies from 27.57 mm (layer V) to 
45.44 mm (layer XII), width ranges between 23.06 mm 
(layer III) and 33.37 mm (layer XXI), and thickness var-
ies from 5.88 mm (layer III) to 8.38 mm (layer XIV) (table 
5.9a–c, column 3). Artifact sizes change cyclically through-
out the sequence. Larger artifacts occur in the older 
(XXII–XVII) and mid-sequence (XV–XI, IX) assemblages, 
in which the artifacts have the largest means for both 
length and width. Smaller blanks occur in assemblages 
XVf–XVa and VIIb–III (table 5.9, fi gure 5.6). Such changes 
in blank dimensions could result from variation through 
time in initial size of raw material packages. Alternately, 
they may stem from differences in fl aking methods and 
modes, which may result in fl akes with differing dorsal 
face scar patterns and of smaller size. This possibility is 
further explored below.

As both mean length and width of Levallois debitage 
are higher than those of regular fl akes, their mean “fl ake 
size” (computed as MAXLEN*MAXWID) is signifi cantly 
larger than that of regular debitage in all the assemblages 

Table 5.7 Means of angles by striking platform type

Layer 1 2 3 4 5 6

 N
–
X N

–
X N

–
X N

–
X N

–
X N

–
X

III 11 107.09 45 108.44 14 109.14 3 104.33 3 102.00 63 110.03
IV 7 111.00 43 108.30 22 109.27 — — 6 108.67 61 109.44
V 32 104.84 92 108.15 38 108.58 1 101.00 6 110.00 128 108.58
VI 34 104.88 98 107.30 34 106.35 2 107.50 6 104.83 110 110.55
VII 14 104.36 95 107.52 19 109.26 2 104.50 9 107.33 85 111.14
VIIa 26 112.54 166 108.60 54 109.70 5 108.40 18 111.94 161 110.52
VIIb 16 107.44 81 109.65 19 109.68 5 111.00 2 111.00 61 111.54
VIII 2 114.00 33 109.82 10 110.30 4 112.50 2 110.50 18 111.67
IX 68 107.63 304 109.27 80 110.24 16 107.94 21 108.90 185 111.46
X 32 108.31 135 109.13 35 111.57 13 107.38 8 110.00 129 111.47
XI 50 108.30 203 110.70 72 111.61 7 108.14 14 112.07 172 112.99
XII 32 107.16 143 110.52 33 111.30 4 106.75 17 110.00 100 112.35
XIII 121 106.17 581 110.06 150 111.56 12 111.00 46 109.63 535 112.20
XIV 29 105.41 163 107.81 33 108.76 1 93.00 12 107.25 76 109.51
XV — — 1,569 108.20 432 109.71 28 108.46 146 108.79 958 109.51
XVa 70 107.59 276 107.59 134 109.22 2 104.00 50 109.24 413 109.69
XVb 23 105.00 52 106.71 31 109.29 — — 10 103.80 91 108.74
XVf 122 106.85 252 107.52 130 108.79 5 105.80 20 110.85 481 109.28
XVII 48 100.35 186 108.64 91 110.96 4 108.50 25 110.72 225 110.99
XIX 54 98.81 104 106.09 31 107.39 5 109.00 13 109.54 119 110.47
XXI 34 104.79 67 108.73 18 108.94 — — 10 106.30 73 109.40
XXII 16 96.19 25 101.00 9 103.67 1 92.00 5 108.20 39 105.15

Note: 1: punctiform; 2: faceted; 3: dihedral; 4: chapeau de gendarme; 5: cortical; 6: plain.
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Table 5.8 Mean breadth and depth of striking platforms types, IF and IFs

A. Platform breadth
Layer Striking platform type

IFb IFs

Faceted Dihedral Chap. de Gend. Cortical Plain K-W testa

 N
–
X s.d. N

–
X s.d. N

–
X s.d. N

–
X s.d N

–
X s.d. H p

III 42.85 31.97
IV 44.81 29.87
V 132 16.66 7.68 54 16.88 7.13 1 35.10 8 13.82 7.48  2.64 173 12.10 42.60 <.0001 43.50 31.34
VI 89 18.39 10.21 33 19.95 9.35 2 37.15 2.47 5 11.04 5.26  104 11.69 6.22 37.05 <.0001 43.70 32.67
VII 49.58 41.10
VIIa 160 22.97 15.16 53 19.06 8.38 5 37.80 17.75 10 28.23 19.73  151 14.47 8.66 57.79 <.0001 49.49 37.74
VIIb 54.59 44.90
VIII 66.66 49.33
IX 277 22.18 11.06 76 21.94 8.83 15 30.75 9.69 18 17.01 7.68  163 14.67 8.88 91.57 <.0001 57.10 45.85
X 134 18.76 8.48 36 21.50 8.62 13 35.77 9.62 7 17.56 9.62  132 11.70 6.27 96.26 <.0001 49.35 39.79
XI 186 21.80 9.46 74 19.34 8.97 7 27.41 7.82 10 18.19 7.39  153 12.33 7.73 105.93 <.0001 51.41 38.30
XII 52.40 43.05
XIII 554 20.96 9.42 155 19.37 9.20 12 31.82 8.21 42 17.17 10.34  502 11.88 7.05 304.67 <.0001 49.37 39.32
XIV 56.46 47.19
XV 1,739 21.92 9.54 460 20.87 8.45 34 35.07 9.81 160 16.97 9.72 1,012 13.76 7.49 631.57 <.0001 55.78 44.24
XVa 280 20.72 8.58 139 21.31 9.84 2 40.95 3.32 50 16.41 6.78  417 12.22 6.74 228.03 <.0001 40.57 27.36
XVb 37.28 23.24
XVf 249 19.42 9.85 134 18.91 7.65 5 28.14 13.16 16 16.71 6.39  482 12.36 6.67 160.65 <.0001 36.43 24.40
XVII 191 21.84 9.05 92 19.97 8.38 4 27.65 10.34 24 15.35 8.78  236 13.79 7.50 109.16 <.0001 44.16 30.04
XVIII 37.14 22.86
XIX 109 21.50 9.74 33 18.42 8.15 5 42.08 19.22 14 20.51 12.95  127 14.59 8.68 44.92 <.0001 39.07 30.59
XX 31.82 27.27
XXI 69 23.55 11.45 18 26.31 11.03 11 18.35 14.32   73 15.45 10.31 33.20 <.0001 37.60 29.91
XXII                  28.90 20.30

a Kruskal-Wallis nonparametric one-way analysis of variance. Does not include punctiform, indeterminate, crushed, broken, or missing platforms.
b IF calculated from counts in table 5.14.
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B. Platform thickness
Layer Striking platform type

Faceted Dihedral Chap. de Gend. Cortical Plain K-W test c

 N
–
X s.d. N

–
X s.d. N

–
X s.d. N

–
X s.d N

–
X s.d. H p

V 144 4.60 2.37 55 4.03 1.68 1 5.10 8 5.18 3.57 186 3.25 2.01 44.34 <.0001
VI 97 4.75 2.68 34 4.52 2.37 2 5.30 3.54 6 2.60 1.26 112 3.74 2.31 16.03 .0030
VIIa 164 5.08 2.47 54 4.63 2.81 5 4.88 2.11 11 6.37 3.44 160 4.31 2.68 19.57 .0006
IX 305 5.33 2.40 79 4.86 2.43 17 5.35 1.79 19 4.77 1.80 186 4.43 2.80 31.20 <.0001
X 141 4.55 2.05 37 4.60 2.13 13 5.97 1.68 8 5.95 4.78 133 3.74 2.38 26.78 <.0001
XI 209 5.33 2.33 74 4.72 2.79 7 4.30 1.61 12 4.85 2.73 179 3.93 2.84 52.95 <.0001
XIII 612 5.47 2.39 158 5.04 2.72 12 6.12 1.42 44 5.50 3.12 558 3.99 2.42 148.62 <.0001
XV 1,782 5.38 2.28 472 5.11 2.48 33 5.37 1.97 165 5.27 3.18 1,057 4.27 2.43 227.46 <.0001
XVa 290 5.04 2.48 141 4.73 2.46 2 8.20 2.55 52 4.75 2.74 437 3.55 2.10 96.54 <.0001
XVf 266 4.81 2.16 134 4.13 2.16 5 4.64 1.89 17 4.61 2.00 498 3.68 2.22 66.34 <.0001
XVII 192 5.97 2.48 93 5.60 3.14 4 5.25 3.04 24 4.96 2.28 237 4.52 3.02 52.30 <.0001
XIX 113 5.44 2.41 33 5.22 3.78 5 6.86 1.70 15 5.37 3.40 136 4.63 3.11 18.33 .0011
XXI 70 6.34 2.45 18 7.41 3.62    11 5.42 3.00 74 5.01 3.38 19.30 .0002

c Kruskal-Wallis nonparametric one-way analysis of variance. Does not include punctiform, indeterminate, crushed, broken, or missing platforms.
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(table 5.9, fi gure 5.6) (Kolmogorov-Smirnov test results 
are signifi cant at p < .001 in all the assemblages). On the 
whole, length and width are positively but weakly corre-
lated (Spearman’s rho fl uctuates between 0.28 in assem-
blages III and V and 0.63 and 0.66 in layers XVII and XXI, 
respectively; analyses carried out on samples of unbroken 
artifacts, with N > 100; all signifi cant at p < .05).

Because length and width do co-vary, I have chosen 
only one representative dimension (length) for a more 
detailed analysis. Length distributions for Levallois and 
non-Levallois debitage form two distinct curves through-
out the sequence. The frequency distributions of non-
Levallois fl akes are typifi ed in most assemblages by a 
distinct peak of short fl akes (< 30 mm) (fi gure 5.7), form-
ing between 30% and over 50% of this sub-population, 

with a few larger fl akes occurring in reduced frequencies. 
The frequency distributions of Levallois fl akes exhibit a 
larger dispersion of length.

Unlike length and width, thickness does not vary 
considerably between Levallois and non-Levallois deb-
itage (layer VIIb being an exception), and their mean 
values are close and sometimes overlapping (table 5.9c, 
fi gure 5.6). This is somewhat surprising, as the common 
notion (e.g., Nelson 1991) is that Levallois fl akes are thin 
and provide a sharper working edge compared to non-
Levallois blanks. The data presented here suggest that 
the thinness of Levallois blanks at Qafzeh may be relative 
to fl ake size. Levallois blanks were a technological opti-
mization by which two properties were achieved: fl akes 
of large size, combined with a thin and sharp working 
edge. This assured both long and effective use lives for 
the fl akes (see also chapter 7).

Core Management Pieces

Under the defi nition of “core management pieces” are 
included all the blanks that were removed off the core in 
order to prepare it for further fl ake removals. Such ele-
ments could then be used (either as blanks or as retouched 
tools), but the original cause for their detachment was 
either to maintain the appropriate core geometry dur-
ing the item’s use life (by readjusting it after phases of 
intensive fl ake detachment) or to compensate for fl ak-
ing accidents (see also Ekshtain 2006). In this scenario, 
the properties of the artifacts do not refl ect a desired, 
preplanned end goal. Rather, the morphometric traits of 
these items were determined heuristically during reduc-
tion, typically infl uenced by the methods and modes of 
fl aking, and can be associated with various stages of core 
reduction (Boëda 1986; Boëda, Geneste, and Meignen 
1990; Hovers 1998a). In the absence of refi tting, the vary-
ing frequencies of the specifi c categories are a most infor-
mative source for reconstructing the reduction sequences 
that were operative on the site.

Table 5.1 presents the expected types of core manage-
ment pieces. Flakes were selected to be transformed into 
cores because they either presented a priori the necessary 
geometric properties (in the case of Levallois cores-on-
fl akes), or such properties were not deemed important for 
expedient fl aking (in the case of non-Levallois cores-on-
fl akes). Thus, no core management pieces are expected 
to originate from this specifi c chaîne opératoire. Any such 
elements that are found in the assemblages are perceived 
as resulting from the use of various methods of the recur-
rent Levallois mode, or from the application of non-Leval-
lois fl aking systems, both carried out on large blocks (as 
opposed to fl akes) of raw material.

Figure 5.6 The mean values per assemblage of length (A), width 
(B), and thickness (C) of retouched tools, Levallois and non-
Levallois debitage. Only artifacts unbroken at the measured 
dimension were included. See table 5.9 for sample sizes and full 
descriptive statistics.
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Table 5.9 Descriptive statistics of blank dimensions

A. Length
Layer Alla Tools Non-Levallois debitage Levallois debitage 

 N
–
X s.d. s.e. N

–
X s.d. s.e. N

–
X s.d. s.e. N

–
X s.d. s.e.

III 103 32.47 14.42 1.42 6 46.17 18.65 7.61 67 27.79 11.90 1.45 16 40.56 11.87 2.97
IV 116 33.07 13.23 1.23 8 47.12 8.66 3.06 82 30.89 12.31 1.36 16 34.88 10.31 2.58
V 309 30.83 13.41 0.76 9 48.78 18.49 6.16 228 28.19 11.71 0.78 51 39.67 13.81 1.89
VI 242 33.98 13.22 0.85 15 46.73 17.39 4.49 180 31.69 11.73 0.87 34 38.68 14.78 2.53
VII 160 37.58 16.10 1.27 19 49.11 20.61 4.73 84 31.80 11.44 1.24 37 47.08 17.78 2.92
VIIa 366 39.93 17.77 0.93 26 59.23 21.23 4.16 216 34.11 15.16 1.03 77 46.31 15.02 1.71
VIIb 138 38.96 16.24 1.38 19 44.79 13.46 3.09 73 35.73 13.72 1.61 29 41.34 17.11 3.18
IX 478 40.55 19.06 0.87 44 53.89 22.13 3.34 245 33.39 15.60 1.00 133 48.51 19.00 1.65
X 290 36.61 16.29 0.96 33 53.15 17.99 3.12 142 30.19 13.11 1.10 82 39.77 15.37 1.70
XI 380 41.81 17.35 0.89 47 50.60 13.34 1.95 181 34.78 14.75 1.10 101 48.06 18.17 1.81
XII 245 45.44 17.67 1.13 44 55.39 16.24 2.45 102 39.41 15.29 1.51 69 45.99 17.61 2.12
XIII 959 40.67 17.81 0.58 127 50.84 16.81 1.49 483 33.94 15.53 0.71 235 47.54 16.85 1.10
XIV 236 44.33 16.81 1.09 44 52.14 16.91 2.55 93 39.20 16.35 1.70 74 44.69 15.38 1.79
XV 3,271 41.21 17.93 0.31 238 57.38 16.13 1.05 1,807 35.52 16.07 0.38 925 46.00 16.78 0.55
XVa 818 35.95 16.48 0.58 52 55.88 18.56 2.48 561 32.10 14.49 0.61 134 42.18 15.41 1.33
XVb 171 33.90 14.44 1.10 4 52.75 3.76 1.89 107 31.40 13.88 1.34 35 34.91 11.47 1.94
XVf 805 33.40 15.04 0.53 17 44.04 25.01 6.07 567 30.53 12.67 0.53 137 40.83 16.69 1.43
XVII 498 40.34 17.21 0.77 70 55.07 18.06 2.16 207 32.74 14.01 0.97 171 42.89 15.70 1.20
XIX 324 34.43 15.84 0.88 24 50.21 15.58 3.18 151 28.87 13.81 1.07 110 36.35 14.62 1.39
XXI 200 40.72 18.89 1.34 18 67.50 19.37 4.56 89 32.72 14.88 1.58 69 43.46 17.33 2.09
XXII 123 36.04 16.24 1.46 12 53.33 22.62 6.53 64 33.69 14.27 1.78 35 33.69 14.81 2.50

a This category also includes core management pieces, the detailed descriptive statistics of which appear in table 5.11.

B. Widtha

Layer Alla Tools Non-Levallois debitage Levallois debitage 

 N
–
X s.d. s.e. N

–
X s.d. s.e. N

–
X s.d. s.e. N

–
X s.d. s.e.

III 173 23.06 8.18 0.61 7 33.43 14.73 5.57 133 22.28 7.36 0.64 15 24.40 7.39 1.91
IV 184 23.84 9.93 0.73 11 38.09 11.86 3.59 139 22.62 6.90 0.76 21. 25.67 11.26 2.46
V 556 22.21 8.31 0.35 14 29.14 9.01 2.41 440 21.49 28.07 0.38 73 24.84 8.83 1.03
VI 361 25.16 9.50 0.50 31 33.55 11.01 1.98 265 23.90 8.58 0.53 50 24.64 9.54 1.35
VII 273 28.98 12.38 0.75 30 34.73 10.45 1.91 175 27.17 11.63 0.84 45 34.24 14.64 2.18
VIIa 516 29.48 12.73 0.56 46 39.48 12.25 1.81 332 27.98 12.77 0.70 84 .30.80 10.91 1.19
VIIb 247 30.18 10.67 0.68 28 35.86 10.22 1.93 150 29.33 10.64 0.87 47 32.26 10.10 1.47
IX 787 30.11 11.32 0.47 80 37.76 12.35 1.38 450 27.13 10.06 0.47 181 34.27 11.38 0.85
X 418 27.53 10.61 0.52 54 37.87 10.25 1.41 219 24.65 9.47 0.64 103 28.29 10.29 1.01
XI 584 30.85 11.78 0.49 65 38.75 10.48 1.30 317 28.61 11.08 0.62 143 32.24 10.54 0.88
XII 364 31.57 11.82 0.62 72 36.14 10.55 1.24 161 29.04 12.01 0.95 89 34.38 12.14 1.29
XIII 1,577 28.39 10.44 0.26 212 35.11 10.48 0.72 893 26.56 9.74 0.33 303 30.18 10.82 0.62
XIV 372 30.89 11.26 0.58 79 35.95 12.46 1.40 154 28.17 10.39 0.84 102 30.68 9.68 0.95
XV 5,157 27.72 10.31 0.14 359 35.84 9.94 0.52 3,127 26.10 9.76 0.17 1,236 29.68 10.17 0.29
XVa 1,311 27.13 11.25 0.31 62 37.53 12.13 1.54 955 25.64 10.34 0.33 189 30.38 12.37 0.90
XVb 259 26.14 10.35 0.64 6 40.83 17.72 1.75 175 25.23 10.11 0.76 44 26.52 8.59 1.29
XVf 1,282 25.32 10.32 0.29 28 33.39 18.46 2.92 933 24.32 9.48 0.31 206 28.10 11.26 0.85
XVII 667 31.40 12.96 0.50 90 41.31 12.52 1.32 288 27.85 11.06 0.65 232 31.89 13.12 0.86
XIX 369 28.98 12.40 0.65 36 40.00 15.09 2.55 168 25.92 10.97 0.85 120 29.17 10.60 0.97
XXI 230 33.37 15.43 1.01 25 49.80 12.82 2.56 101 28.67 13.38 1.33 79 35.24 15.68 1.76
XXII 137 29.98 14.68 1.25 15 38.73 17.30 4.47 73 27.74 14.09 1.65 38 31.32 14.86 2.41

(continued)
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Table 5.9 (continued)

C. Thickness
Layer All a Tools Non-Levallois debitage Levallois debitage 

 N
–
X s.d. s.e. N

–
X s.d. s.e. N

–
X s.d. s.e. N

–
X s.d. s.e.

III 195 5.88 2.87 0.21 9 9.11 3.44 0.15 149 5.41 2.52 0.21 18 6.06 2.53 0.60
IV 215 5.93 3.02 0.21 14 8.50 2.90 0.78 166 5.66 3.05 0.24 22 6.18 2.50 0.53
V 650 5.89 2.90 0.11 15 8.93 3.41 0.88 528 5.71 2.78 0.12 78 5.73 2.84 0.32
VI 424 6.71 3.57 0.17 32 8.25 3.05 0.54 322 6.49 3.54 0.20 52 6.02 2.71 0.38
VII 349 7.19 3.90 0.21 36 8.97 3.48 0.58 235 6.71 3.96 0.26 53 7.19 2.75 0.38
VIIa 581 7.49 4.23 0.18 46 10.85 4.29 0.63 384 6.94 4.20 0.21 94 6.84 2.61 0.27
VIIb 303 7.86 3.71 0.21 38 6.97 4.20 0.66 182 7.08 3.81 0.28 58 6.72 2.53 0.33
IX 1,108 7.50 4.02 0.12 105 10.35 4.35 0.42 684 6.98 3.81 0.20 232 6.81 3.11 0.20
X 598 6.73 3.19 0.13 63 9.14 3.70 0.42 334 6.21 3.05 0.17 152 6.31 2.74 0.22
XI 833 7.90 4.11 0.14 86 10.03 3.98 0.43 499 7.50 4.03 0.18 178 6.94 2.96 0.22
XII 495 8.14 3.94 0.18 92 9.26 3.66 0.38 247 7.64 3.75 0.24 111 7.79 3.37 0.32
XIII 2,213 7.78 3.80 0.08 274 8.99 3.75 0.23 1,329 7.03 3.80 0.10 407 6.58 2.71 0.13
XIV 495 8.38 4.05 0.18 100 10.16 3.97 0.40 229 7.79 3.83 0.25 122 6.91 2.85 0.26
XV 6,032 7.09 3.63 0.05 393 10.17 4.18 0.21 3,739 6.74 3.49 0.06 1,361 4.91 2.50 0.07
XVa 1,585 6.54 3.59 1.09 72 9.47 4.28 0.50 1,178 6.19 3.40 0.10 222 6.19 2.68 0.18
XVb 308 6.46 3.53 0.20 10 9.90 3.98 0.26 215 6.23 3.68 0.25 48 8.67 2.35 0.34
XVf 1,534 6.15 3.41 0.09 36 8.56 3.94 0.66 1,139 7.85 2.93 0.87 232 6.51 3.94 0.26
XVII 861 7.83 4.72 0.16 122 11.39 5.54 0.50 385 7.07 4.32 0.22 285 6.71 3.32 0.10
XIX 509 6.77 3.80 0.17 55 8.44 4.69 0.63 246 6.07 3.51 0.23 158 6.08 2.91 0.23
XXI 298 8.00 4.75 0.27 38 11.97 5.84 0.95 133 6.57 3.89 0.34 98 7.68 3.81 0.38
XXII 167 7.56 3.97 0.31 16 9.38 4.51 1.13 92 6.91 3.85 0.40 47 7.68 3.83 0.56

The use of the centripetal recurrent Levallois method 
results in the occurrence of several types of core manage-
ment pieces, characteristic of different stages of the reduc-
tion sequence (Boëda, Geneste, and Meignen 1990:68; 
Geneste 1985: tab. 11).

Naturally backed fl akes (i.e., with lateral or latero-distal 
cortical cover on the fl ake’s edge) are rare in the prelim-
inary stages of decortication but occur again when the 
core’s lateral convexities are being adjusted further on in 
the process of removing Levallois debitage. In this latter 
case, cortex will appear on the lateral rather than the dis-
tal end of the blank.

Éclats débordants (Beyries and Boëda 1983) are 
removed from the lateral edge of a Levallois core when 
the fl aking surface is reorganized for continued fl aking, 
and their lateral edges bear residual scars of preparation 
fl akes that had been removed from the preparation face 
of the core. Éclats débordants thus serve a function simi-
lar to that of naturally backed fl akes. They are expected 
to occur during relatively advanced stages of Levallois 
reduction.

Pseudo-Levallois fl akes (Bordes 1953b), also defi ned as 
“éclats débordants a dos limité” (Geneste 1985:230; Meignen 
1993:280) are additional typical by-products of the more 
advanced stages of Levallois removals (Boëda, Geneste, 

and Meignen 1990:68; Ohnuma 1990). These fl akes are 
designed to correct rather localized irregularities in 
the geometry of the striking platform of a centripetally 
worked Levallois core (Boëda 1986). They differ from 
éclats débordants in that their fl aking and morphological 
axes do not overlap.

Occasionally a large fl ake, designed to remove the 
whole of the deformed fl aking surface, is detached. 
These éclats outrepassés (Tixier, Inizan, and Roche 1980:95) 
are perceived here as intentional products. These were 
detached only when intensive use of both the striking 
platform and the fl aking surface of the core had distorted 
the geometry of the fl aking surface. Rejuvenation of the 
lateral and (mainly) distal convexities required removal 
of the exploited surface and extensive rearrangement of 
the fl aking surface. Such items are expected to show a 
large number of dorsal face scars and a complex dorsal 
face scar pattern. Flakes that are both débordants and out-
repassés, representing a stage of complete rejuvenation of 
the core’s surface, occur very rarely.

All these categories of core management pieces also 
occur when convergent recurrent Levallois fl aking is 
used, with the exception of the pseudo-Levallois fl akes, 
which tend to be less common (Boëda, Geneste, and 
Meignen 1990:67). A discernible difference between the 
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Figure 5.7 Frequency distributions of the length of tools, Levallois and non-Levallois 
blanks. Only artifacts unbroken in the length axis are included in the analysis. (continued)
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Figure 5.7 (continued)
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centripetal and convergent modes of fl aking lies in the 
higher relative frequencies of naturally backed fl akes in 
a unipolar convergent fl aking process. In the latter case, 
the core’s striking platform encompasses only a lim-
ited part of its circumference, thus leaving large parts of 
the lateral edges along the preparation surface covered 
with cortex. Naturally backed fl akes and some of the 
éclats débordants may be plunging (outrepassants) fl akes, 
perceived as a means to shape the core’s distal convex-
ities, especially in unipolar Levallois fl aking systems, to 
facilitate the removal of pointed or triangular elements 
(Boëda, Geneste, and Meignen 1990).6 Given the nature of 
unipolar convergent fl aking, the number of scars should 
be lower than on the homologous pieces removed off cen-
tripetally exploited cores, and scar patterns should be less 
complex.

Other types of Core Trimming Elements (CTE) are 
associated with non-Levallois fl aking systems. Core tab-
lets and ridge blades are used for rejuvenation of pris-
matic and pyramidal cores and are considered to be 
characteristic of blade technologies (Tixier, Inizan, and 
Roche 1980:82, fi g. 26). Given that such cores occur only 
in the layer XIV assemblage (table 4.1b), the compatible 
core management pieces are expected to occur, if at all, 
only there. Other non-diagnostic fl akes bearing segments 

of the core’s striking platform as part of their dorsal face 
scars tend to appear mainly where non-Levallois fl ak-
ing systems were applied. However, some such pieces 
could be recognized as Levallois fl akes (table 5.10), sug-
gesting that they could have been removed during use 
of this more formal fl aking system as well. In the same 
vein, some of the more typical core management pieces 
of Levallois fl aking do not bear the characteristics of 
Levallois fl akes. This is true mainly of naturally backed 
fl akes (table 5.10).

The magnitude of use of technological modes from 
which core management pieces are derived is best gauged 
by their relative frequencies among other types of core 
management fl akes (table 5.10), rather than within the 
total assemblage (appendix 5). The low frequencies of 
éclats outrepassés (plates 20:8, 34:7) among core manage-
ment fl akes refl ect the high degree of technological skills. 
Despite the intensive exploitation of cores through the 
use of the recurrent centripetal method, only seldom did 
the need arise for extensive rejuvenation of core surfaces, 
rarely involving the combination of éclats débordants and 
outrepassés (plates 32:1, 36:3). Moreover, in only one case 
(the assemblage from layer XV) did this stage occur 
when cores were still relatively large (60–90 mm long; 
 fi gure 5.8).

Table 5.10 Absolute and (relative frequencies) of types of core management pieces

Layer N 1 2 3 4 5 6 7

III 19 2 (10.53) (2) 13 (68.42) (0) 3 (15.79) (2)  1(5.26) (0) 3.2
IV 13 1 (7.69) (1) 6 (46.15) (1) 2 (15.38) (2) 2 (15.38) (1) 1 (7.69) (1)  1(5.69) (0) 2.2
V 29 1 (3.45) (1) 10 (34.48) (0) 9 (31.03) (8) 1 (3.45) (1)  8 (27.59) (0) 3.6
VI 18 7 (38.89) (0) 3 (16.67) (2)  8 (44.44) (3) 2.0
VII 25 7 (28.00) (0) 12 (48.00) (6)  6 (24.00) (1) 1.3
VIIa 58 4 (6.90) (4) 30 (51.72) (2) 11 (18.97) (5) 13 (22.41) (1) 2.1
VIIb 25 1 (4.00) (1) 6 (24.00) (0) 10 (40.00) (6)  8 (32.00) (2) 1.8
IX 87 2 (2.30) (2) 25 (28.74) (0) 26 (29.89) (24) 4 (4.60) (4) 30 (34.48) (7) 2.0
X 49 1 (2.04) (1) 10 (20.41) (1) 20 (40.82) (16) 18 (936.73) (5) 9.8
XI 71 26 (36.62) (2) 34 (47.89) (15) 11 (15.49) (0) 1.6
XII 46 9 (19.57) (3) 18 (39.13) (7) 19 (41.30) (9) 1.2
XIII 201 56 (27.86) (3) 105 (52.24) (30) 2 (1.00) (2) 6 (2.99) (1) 31 (15.42) (3) 3.2
XIV 44 1 (2.27) (1) 7 (15.91) (1) 16 (36.36) (7) 20 (45.45) (3) 1.2
XV 422 10 (2.37) (10) 228 (54.03) (21) 105 (24.88) (59) 10 (2.37) (8) 2 (0.47) (2) 67 (15.88) (9) 2.5
XVa 110 3 (2.73) (3) 43 (39.09) (6) 38 (34.55) (23) 5 (4.55) (3) 3 (3.73) (2) 18 (16.36) (1) 4.4
XVb 35 16 (45.71) (1) 14 (40.00) (12) 1 (2.86) (1)  4 (11.43) (1) 11.7
XVf 124 6 (4.84) (6) 50 (40.32) (1) 26 (20.97) (18) 10 (8.06) (7) 3 (2.42) (2) 29 (23.39) (6) 10.3
XVII 69 5 (2.90) (2) 11 (15.94) (3) 12 (17.39) (8) 44 (63.77) (13) 1.9
XIX 50 1 (2.00) (1) 5 (10.00) (0) 11 (22.00) (2) 33 (66.00) (13) 2.3
XXI 29 4 (13.79) (0) 4 (13.79) (1) 2 (6.90) (1) 19 (65.52) (5) 2.6
XXII 12  3 (25.00) (1) 2 (16.67) (1)    7 (58.33) (1) 1.2

Note: The number of Levallois artifacts in each  category is shown italicized in parentheses. 1: pseudo-Levallois fl akes; 2: naturally backed fl akes; 3: éclats 
débordants; 4: éclats outrepassés; 5: combination of 3 and 4; 6: CTEs; 7: Index of mean intensity of core management, computed as N of core management 
pieces/N of cores. Only cores on blocks and nodules were counted. For Ns see table 4.1.
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Naturally backed fl akes and éclats débordants are the 
most common types of core management pieces, while 
pseudo-Levallois fl akes are few (table 5.10). Naturally 
backed fl akes are on average the largest among the core 
management pieces (table 5.11, fi gure 5.8), mainly due 
to the occurrence of a few exceptionally long pieces, but 
on the whole the curves are continuous and sometimes 
bimodal (fi gure 5.9). This suggests that removal of nat-
urally backed fl akes occurred throughout the process 
of core reduction, and not at any specifi c phase of the 
process.

In contrast, the small mean sizes of pseudo-Levallois 
fl akes (plate 20:5–7) do indeed refl ect the limited length 
range of these pieces (distributions not shown); they never 
exceed 50 mm in any of the assemblages and are often not 
larger than 30 mm. Combined with the paucity of these 
elements (table 5.10), this suggests that their removal may 
have taken place during advanced stages of core reduc-
tion. The detachment of a blank in which the fl aking and 
symmetry axes do not overlap provided an economic way 
to modify the core’s platforms when it became too small 
for use of any of the other methods of rejuvenation. In 

Table 5.11 Mean length of various categories of core management pieces

Layer Pseudo-Levallois  
Naturally 

backed fl akes Éclats débordants Éclats outrepassés combination
core trimming 

elements

 N
–
X s.d. N

–
X s.d. N

–
X s.d. N

–
X s.d. N

–
X s.d. N

–
X s.d.

VIIa 4 42.25 7.89  23 52.61 22.14  9 32.56   8.73 11 40.00 13.32
IX 2 31.00 0.00 12 49.67 16.62 20 36.75 11.38 3 42.67 11.57 19 45.11 21.41
XI 19 53.16 16.15 25 40.08 15.36 7 49.71 25.55
XIII 33 54.61 18.14 59 38.86 16.90 1 32.00 0.00 4 31.50 12.12 16 43.75 18.16
XV 10 26.60 9.83 145 55.69 17.53 78 38.77 15.59 6 64.17 15.66 1 50.00 0.00 49 44.73 18.71
XVa 3 25.67 12.42  25 49.76 17.50 29 33.97 13.77 2 50.00 22.63 2 29.50 0.71 10 37.60 13.64
XVf 6 22.50 7.23  27 43.85 16.08 18 33.06 14.74 10 41.60 23.28 2 57.20 16.26 20 38.80 18.85
XVII 2 24.50 12.02    6 50.67 15.90  8 39.12 4.92 34 42.82 17.38
XIX 1 27.00 0.00    5 62.00 34.45 10 43.70 9.64       23 35.52 14.61

Note: Only layers in which N of all categories is ≥ 40.

Figure 5.8 Mean length of the various categories of core management pieces by layer. 
Only layers where N of all the categories > 40 are shown.
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Figure 5.9 Length distributions of various categories of core management pieces. Only 
layers where N of all the categories > 40 are shown. n.b.f. = naturally backed fl akes; 
e.d. = éclats débordants; cte = core trimming elements.
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some of the assemblages that contain pseudo-Levallois 
fl akes, cores are indeed relatively small (table 4.2b). The 
common dorsal face scar patterns on pseudo-Levallois 
fl akes are centripetal or convergent.

Éclats débordants (plates 30:7, 32:1, 36:3), while com-
mon in all the assemblages, have a more limited size 
range than that of naturally backed pieces. Except in lay-
ers IX, XVII, and XIX, their length distributions peak in 
the range of 20–30 mm (fi gure 5.9). Removal of these ele-
ments seems to have been considered effective through-
out the reduction process but mostly in its later stages for 
most core types. Since their technological role overlaps 
to some degree with that of pseudo-Levallois fl akes, the 
ubiquitous occurrence of éclats débordants among core 
management pieces may explain why pseudo-Levallois 
fl akes do not occur in all the assemblages, despite the 
similarity in the sizes of Levallois cores for fl akes when 
their use was discontinued (tables 4.1, 4.2a–b). Most éclats 
débordants in each assemblage (32% in layer IX to 100% in 
layer VIIa, commonly varying around 70%) bear centrip-
etal scar patterns, the mean number of dorsal face scars is 
commonly six, and they are most likely éclats débordants 
primaires, preceding the removal of a large, preferential 
Levallois fl ake (Geneste 1985:232–3). Éclats débordants sec-
ondaires, bearing the remnant scar of a preferential previ-
ously removed fl ake, are rare in the Qafzeh assemblages. 
These patterns are in agreement with the fl aking methods 
refl ected by core characteristics and support the hypoth-
esis that preferential fl akes occurred most often in the last 
stages of core reduction, rarely followed by additional 
core rejuvenation.

In the assemblage of layer XV, the high frequency of 
naturally backed fl akes (table 5.10) accords with the rel-
ative abundance of cores for points in this assemblage 
(table 4.1). Their proportion is even higher when retouched 
pieces are taken into consideration (e.g., plates 16:8, 22:4, 
23:3, 4, 35:8, 36:2). Of the complete naturally backed 
fl akes of this assemblage, 61% are of laminar proportions 
(mean length/width ratio of 2.25). Over 50% (N = 226) 
bear relatively simple (e.g., unipolar) scar patterns, with 
a low mean number of scars (3.25 ± 1.96, N = 223), while 
another 4% bear convergent scar patterns. Additionally, 
the average length of naturally backed pieces bearing cen-
tripetal scar patterns (ca. 17% of all such pieces, N = 27) 
is very similar in the layer XV assemblage to the mean 
length of those with other scar patterns (ca. 56 mm), and 
the mean number of scars on their dorsal faces is only 
slightly higher (4.23) than that of the other naturally 
backed elements. Many of the artifacts exhibit the distal 
and latero-distal cortex, as well as twisted profi les, that 
are characteristic of the stage of partial decortication in a 
reduction sequence by the recurrent convergent Levallois 
method (Boëda, Geneste, and Meignen 1990:67; Meignen 
1995). The blanks tend to curve longitudinally but are 

rarely plunging (outrepassants) (e.g., plates 23:3–4, 25:3–4), 
suggesting that preparation of the core’s distal convexi-
ties was less thorough in this assemblage than at other 
assemblages in which the recurrent convergent method 
was used (e.g., Kebara IX–X). This is compatible with the 
shapes of Levallois points in this assemblage, where the 
“concord” profi le, typical of those at Kebara Cave (Bar-
Yosef et al. 1992; Meignen 1995), is rare.

Naturally backed fl akes in other assemblages are 
expected to be relatively short. This is typical of core man-
agement pieces of this type when they occur in a recur-
rent centripetal method, since then they mostly occur in 
the advanced phases of the reduction process (Boëda, 
Geneste, and Meignen 1990:68). Means and distributions 
of length confi rm this expectation (table 5.11, fi gures 5.8, 
5.9). Although elongated naturally backed fl akes appear 
sporadically in all layers (plates 20:10, 21:12, 30:11–12, 
33:8, 34:6, 39:8), most tend to be of non-laminar propor-
tions, with a low mean length/width ratio. Exceptions 
are the assemblages from layers III, IV, XII, and XIII. In 
several layers (VI, VII, VIIa) the frequency of centripe-
tal scar patterns is similar to that observed in layer XV, 
while in another (XVa) it is lower. In the other assem-
blages, frequencies of centripetal scar patterns are much 
higher, in some cases more than expected when compared 
to the whole fl ake population (fi gure 5.3), although the 
mean number of scars on dorsal faces is low (3–4) in all 
assemblages. Plunging fl akes are very few in these assem-
blages (e.g., plate 20:10), and the occurrence of cortex is 
most often limited to the lateral edge of the blank. These 
are typical characteristics of the stage of establishing the 
core’s striking platform for a new cycle of fl aking by the 
recurrent centripetal method.

The technological role of naturally backed pieces and 
of éclats débordants is identical, and both may occur when 
convergent and centripetal methods of Levallois fl aking 
are applied. The size differences between these two clas-
ses in the various assemblages of Qafzeh refl ect either 
differences in core sizes or (more likely) their removal at 
different stages of the reduction process, and thus they 
may represent a continuum of fl aking. In some assem-
blages, however, two different reduction strategies seem 
to occur. This is most clear in the assemblage of layer XV 
through both the size and characters of naturally backed 
blanks, as well as the cores and debitage properties. In the 
same vein, it is possible that the appearance of naturally 
backed fl akes of laminar proportions, combined with the 
occurrence of a few cores for points in layer XIII, refl ects 
some practice of the convergent mode, although Levallois 
points are rare (tables 4.1, 5.3; appendix 5). The relative 
paucity of centripetal scar patterns on naturally backed 
pieces in layer VIIa may also refl ect a similar situation, 
given that some cores for points and several points do 
occur in this assemblage (tables 4.1, 5.3).
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Diversity and Flexibility in Lithic Production

The technological characteristics of the fl ake assem-
blages vary over time. A general model of this variabil-
ity, describing the expected combinations of technological 
attributes, has been proposed (table 5.1) and will now be 
tested by examining the role of each variable. The treat-
ment of discrete variables may well be too simplistic a 
means by which to identify and categorize the complex 
relationships that may occur among the various traits 
of a fl ake. Indeed, a number of studies have shown that 
more complex models, such as multi-step regressions, 
have considerable predictive powers, for instance, about 
fl ake size in relation to fl aking order or to initial core size 
(e.g., Bradbury and Carr 1999; Braun et al. 2005; Carr and 
Bradbury 2001; Ferraro, Braun, and Tactikos 2006; Shott 
1994), thus forming useful analytical tools that provide 
refl ections of complex realities. However, to maintain clar-
ity and to address the effect of each variable, I preferred to 
examine pairs of variables rather than to use multivariate 
analyses. Results of the statistical tests are shown only for 
selected layers, chosen on the basis of their sample size to 
represent the whole sequence.

Several variables discussed above (e.g., types of strik-
ing platforms, scar patterns, or amount of cortex) are best 
considered as refl ecting technological means to achieve a 
goal, rather than being the goal itself. Other properties, 
such as size and sharpness, are more likely the desired 
properties of a detached fl ake. Analyses of relation-
ships among variables of the fi rst group mainly aim to 
identify the modes of core reduction employed in each 
assemblage. In these analyses I also attempt to discern 
the degree to which the pertinent variables co-vary as an 
inevitable, deterministic outcome of the particular reduc-
tion strategies. At a later stage, I try to estimate the infl u-
ence that such variables may have on preplanned, desired 
fl ake attributes.

Scar Patterns and Amount of Cortex

Chi-square tests of these two variables were conducted 
only on debitage, since the retouch on tools might alter 
the amount of cortex on the dorsal face. For the assem-
blages of all the layers, with the exception of layer XV, 
chi-square test values proved invalid due to the high inci-
dence of low expected values. Examination of the stan-
dardized residuals, however, confi rms the occurrence of 
the trend predicted in table 5.1.

As a rule, dorsal surfaces with no cortex are over-
represented among fl akes with centripetal scar patterns. 
When cortex does occur on fl akes with centripetal scar 
patterns, it often appears as an isolated patch (1–25% of 
dorsal surface cover) on the distal end or the center of 
the fl ake, leaving the fl ake with a cortex-free, sharp edge. 

The relatively common occurrence of centripetal scar pat-
terns on Levallois debitage (table 5.3, fi gure 5.3) should 
result in a lower occurrence of cortex on these artifacts (as 
indeed is the case; table 5.2). Although deviations from 
this pattern do occur in the Levallois debitage in some 
assemblages (layers VIIb, IX, XIV, and XV), these are not 
statistically signifi cant. Examination of the standardized 
residuals indicated that the occurrence of cortical cover, 
especially when it covers more than 50% of the surface 
area, is associated with unipolar scar patterns. Such 
pieces may be connected mainly with non-Levallois fl ak-
ing methods (table 5.1) but also with the initial phases of 
Levallois core reduction.

This model, however, is over-simplistic when recur-
rent Levallois methods are employed, since fl akes bearing 
“limited platform” scar patterns (i.e., scars that originate 
from limited, discrete regions on the core) can occur in 
advanced stages of core reduction. In such a case the inci-
dence of cortical surface cover tends to be under-repre-
sented. This can be tested in layer XV, which was the only 
assemblage to yield valid chi-square test results. In this 
assemblage debitage pieces with bipolar and convergent 
dorsal face scar patterns exhibit lower than expected fre-
quencies of high amount of cortical cover (table 5.12a). 
When the relationship was tested only within Levallois 
debitage, no particular pairing of variable groups turned 
out to be signifi cant (table 5.12b). Similar patterns occur 
in the assemblages of layers VIIa, VIIb, and XIII–XVf, in 
which either bipolar or convergent scar patterns (or both) 
are signifi cantly paired with total lack of cortex. However, 
core variables (chapter 4) and debitage scar pattern fre-
quencies (earlier in this chapter) predicted the use of 
recurrent unipolar convergent fl aking in only a few of 
these assemblages (e.g., VIIa, XIII, XV). The occurrence of 
such relationships in other assemblages is thus associated 
with the use of recurrent centripetal fl aking methods.

The pattern suggests that the relationship of amount 
of cortex and scar patterns within the terrace assemblages 
is not a deterministic outcome of the use of specifi c fl aking 
modes. While this may be the case for small cores (Kuhn 
1995b), the larger size of cores in the Qafzeh assemblages 
enabled manipulation of raw material by intentional 
ordering of removals throughout the reduction sequence. 
If indeed an attempt was made to avoid the occurrence 
of cortex on fl akes, this goal could be achieved by several 
tactics within any one fl aking strategy.

Striking Platforms and Scar Patterns

The relationship between striking platform characteris-
tics and dorsal face scar patterns was tested in order to 
examine a null hypothesis that specifi c reduction modes 
are associated with particular types of striking platforms. 
As scar patterns and striking platform traits are not likely 
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to change in the process of retouch, the relationships 
between the two attributes were tested for both deb-
itage (excluding core management pieces) and retouched 
pieces. Results of a chi-square test are invalidated by the 
frequent occurrence of cells with low expected values 
(except in layer XV). Within many of the layers the stan-
dardized residuals are statistically signifi cant and indi-
cate that patterned relationships between frequencies of 
scar patterns and of striking platform types are repeated 
in many of the assemblages.

Centripetal Levallois modes of reduction have been 
claimed to yield mostly (but not exclusively) fl akes with 
well-prepared (i.e., faceted) platforms. Indeed, it has been 
suggested that prepared striking platforms are a neces-
sary attribute of Levallois cores and thus of Levallois deb-
itage (Van Peer 1992:56). The alternative hypothesis states 
that varying striking platforms may occur with varieties 
of scar patterns. This is based on technological character-
istics of recurrent Levallois fl aking: the shape of the core’s 
(and thus of the fl ake’s) striking platforms varies along 
the course of reduction as an outcome of increasing prep-
aration. Moreover, the same types of platforms can result 
from varying strategies of fl aking, in turn resulting in dif-
fering scar patterns (e.g., Boëda, Geneste, and Meignen 
1990; Geneste 1985; see table 5.1).

Flakes with unipolar scar patterns are associated 
with plain striking platforms in the assemblages of layers 

VII, XII–XVa, XVII, and XIX, and with cortical platforms 
in layers XV, XVII, and XXII. In these assemblages faceted 
platforms hardly ever occur on fl akes with unipolar scar 
patterns. This supports the notion that the occurrence 
of these pieces may be attributed either to non-Leval-
lois strategies of fl aking (table 5.1) or to initial stages of 
Levallois production.

Flakes with convergent scar patterns consistently tend 
to be associated with faceted (signifi cant in layers III, VIIa, 
XI, and XIII–XVa) and chapeau de gendarme (signifi cant in 
layers V–VI, X, XII, and XV–XVII) platforms. This pattern 
was not expected on the basis of core characteristics, since 
cores with convergent scar pattern quite often exhibited 
platforms that were not carefully prepared, while chapeau 
de gendarme platforms were rarely present.

The specifi c type of chapeau de gendarme has often 
been associated in Levantine assemblages with the use 
of the convergent recurrent Levallois method in general, 
and with the production of Levallois points in particular 
(Bar-Yosef et al. 1992:512).7 A chi-square test for Levallois 
debitage reveals the expected pattern only for the assem-
blage of layer XV. This supports the hypothesis that 
recurrent convergent Levallois fl aking was used in this 
assemblage. However, in many other cases chapeau de gen-
darme platforms occur independently of the use of conver-
gent Levallois fl aking. Moreover, expectations based on 
core and scar pattern analyses (table 5.1, fi gure 5.3) are 

Table 5.12 Relationship between the amount of dorsal face cortex and scar patterns in layer XV

A. All debitagea

% of cortex Scar pattern

 Unipolar Convergent Bipolar Centripetal Other Totals

0 1,006 –14.9 556 10.5 677 7.5 798 1.9 338 –0.8 3375
1–25% 433 5.3 83 –4.9 142 –2.7 233 0.5 100 –0.2 991
26–50% 210 8.9 12 –5.7 29 –4.8 72 –1.4 38 0.2 361
51–75% 112 7.5 1  –5.0 10 –4.2 31 –1.8 24 1.4 178
76–100% 55 6.9 0 –3.3 2 –3.3 5 –3.3 13 1.4 73
totals 1,816   652  860  1,139  511  4,978

a Absolute frequencies and standardized residuals of all debitage and retouched pieces. Total sample χ = 415.47 at p < .0001. Values 
of the residuals that are signifi cant at p ≤ .05 are bold.

B. Levallois debitage onlyb

% of cortex Scar pattern

 Unipolar Convergent Bipolar Centripetal Other Totals

0 39 0.2 388 1.6 355 0.4 400 –1.8 14 –0.6 1,196
1–25% 5 –.04 42 –1.5 46 –0.1 62 1.4 3 –0.8 158
26–50% 0 –0.6 3 –0.5 2 –1.0 7 1.8 0 –0.5 12
totals 44  433  403  469  17  1,366

b Frequencies and standardized residuals of all debitage and retouched pieces. χ = 6.91 at p > 0.5.



Lithic Production: 2. The Debitage

91

not borne out by this analysis for layer VIIa (where the 
chapeau de gendarme type is under-represented) and for 
layer XVII (where it is over-represented). The absence of 
the expected relationship indicates that the use of chapeau 
de gendarme platforms was not exclusively or even closely 
associated with the production of Levallois points and 
convergent scar patterns. Rather, it was used for shaping 
Levallois fl akes as well, likely during the employment of 
a recurrent centripetal method.

Signifi cant relationships occur between fl akes with 
bipolar scar patterns and faceted (layers VI, XII–XV, and 
XVf) or dihedral platforms (layers VIIb, XI) in the com-
plete debitage populations. When Levallois debitage was 
examined as a discrete sub-sample, no signifi cant distribu-
tions were detected. This suggests that bipolar fl aking was 
performed from core platforms prepared in any of several 
manners, and that no single type of core can be considered 
as their source, contrary to the initial model (table 5.1).

When the whole Qafzeh sample is examined, the 
combination of centripetal scar patterns and faceted plat-
forms is signifi cantly over-represented only in layers XI, 
XVa, XVII, XIX, and XXI. In other assemblages there is no 
signifi cant relationship between any pairing of the two 
variables. Within the Levallois sub-sample, the distribu-
tions of the variables are practically independent, as was 
expected (table 5.1). In these latter samples there is often a 
tendency (never statistically signifi cant) for faceted plat-
forms to be slightly over-represented, while cortical, plain, 
and punctiform ones are somewhat under-represented. 
An inverse, statistically signifi cant pattern appears in 
layer XV, in which cortical and plain platforms occur in 
higher than expected frequencies with fl akes bearing cen-
tripetal scar patterns. The same holds true of dihedral 
platforms in layer VIIa.

Flakes with “other” scar patterns are most often asso-
ciated with punctiform, cortical, and plain platforms. The 
analysis thus supports the notion that they were derived 
from the very beginning of a Levallois core reduction, or 
from cores that were less thoroughly prepared and thus 
more prone to knapping accidents.

The null hypothesis that there is a clear-cut and rigid 
association between specifi c reduction modes and partic-
ular types of striking platform is not supported by these 
data. On the whole, relationship between scar patterns 
and striking platform types are less than reliable indica-
tors of specifi c modes of core reduction. The varied pat-
terns observed through the terrace sequence indicate that 
the relationship is fl exible and is not determined by the 
constraints of any specifi c reduction mode.

Striking Platforms and Flake Dimensions

The relationship between fl ake size and two platform 
variables, size and type, were examined.

The Ratio of Flake Surface Area to Platform Area

Speth (1975) demonstrated that when fl akes are removed 
by either vertical or oblique impact, fl ake length (a var-
iable in computing fl ake surface area) tends to increase 
with increased platform thickness up to a point where 
fl aking is no longer possible. After that, if platform 
thickness increases, fl ake length plunges very rapidly 
back toward zero, i.e., fl ake removal becomes impos-
sible. Dibble and Whittaker (1981:295), too, noted that 
the “relationship between platform thickness and fl ake 
length . . . begins to break down” under specifi c condi-
tions.8 Because platform properties help to control the 
size of detached blanks (at least up to a certain size limit, 
as discussed above), the ratio between fl ake surface area 
and platform area is perceived to be an important vari-
able in assessing the degree of blank reduction during the 
process of retouch. Indeed, platform area arguably shows 
a signifi cant relationship to the original fl ake surface area 
(Dibble 1995a:327).

The mean values of platform areas and of fl ake sur-
face areas of unretouched pieces are highly dispersed in 
all the Qafzeh assemblages (table 5.13). With low and 
intermediate values of Spearman’s r, these correlations 
indicate that, although positive, the relationship between 
the two variables is not a linear one. Similar results were 
reported by Dibble (1995a:326, tab. II) for a large number 
of Middle Paleolithic assemblages from Eurasia, for which 
values of r range between 0.16 and 0.76 (the mode being 
around 0.5). Logarithmic transformations of the variables 
(not shown here) similarly indicated that the predictive 
power of platform properties is low with regards to both 
fl ake length and width, and the relationship between the 
two variables is not linear.

Superfi cially, the lack of higher correlations between 
the two variables seems surprising, in view of experimen-
tal work in fl aking mechanics. One would expect fl akes 
in archaeological assemblages to exhibit the range of co-
varying platform and fl ake size values. However, the opti-
mal experimental conditions, in which impact height and 
velocity, impact angle, hammer shape and size, as well as 
raw material are held constant, are hardly likely to have 
occurred in the case of an actual assemblage. The relation-
ship between fl ake area and platform area, as measured 
in archaeological samples, refl ects more than a simple lin-
ear relationship and does not appear to be an ideal pre-
dictor for the original fl ake area in the case of reduction 
by retouch (chapter 6).

Platform Type and Flake Length

During fl aking with a hard hammer, platform faceting is 
used to increase the friction between the hammerstone 
and the core surface. This results in less salient bulbs of 
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percussion (Speth 1972). Reduction of bulb dimensions in 
turn increases the amount of material that can be distrib-
uted and is conducive to large fl akes (Pelcin 1997c:755). 
It is therefore expected that the higher the investment in 
platform preparation by faceting, the larger the fl akes. I 
have not used a measure of the degree of platform prep-
aration in this study, but the various platform types are 
proxies for this trait.

The relationships between platform types and fl ake 
length were studied only for debitage (excluding core man-
agement pieces), since the process of retouch may affect the 
length of the original blanks (e.g., truncations, end-scrapers 
and, in some cases, side-scrapers, as discussed by Dibble 
1995a). Crushed and broken platforms, which are most 
likely unintentional results of hard-hammer percussion 
(see above), were not included in the following analyses.

A large part of the variance of fl ake length within 
each assemblage can be explained by the effects of types of 
striking platforms, except in layers X, XVII, and XIX (table 
5.14). The means of length per type of platform show that 
debitage pieces with well-prepared platforms tend to be 
longer than artifacts with other types of platforms. Since 
the former are often associated with Levallois products 

(see fi gure 5.4 and discussion above), this is consistent 
with the predicted pattern (table 5.1). Artifacts with cha-
peau de gendarme platforms are on average the longest 
pieces in any assemblage (with the exception of layer XI).

Faceting plays an important role in reducing the load 
that is necessary in order to initiate spall fractures with a 
hard hammer (Speth 1972), but it is not clear how it con-
tributes to the ability to remove longer artifacts. One possi-
bility is that there is a complex, as yet unclear, relationship 
between the changes in angles of the striking platform, 
caused partly by faceting, and the length of the detached 
fl akes (Dibble and Whittaker 1981; Speth 1972, 1974, 1975). 
Possibly, faceting enables better aim of the blow at a small 
part of the core’s striking platform, with the facet ridges 
monitoring the lateral spread of shear waves and direct-
ing the blow to a plane that is closer to being parallel to the 
core’s surface. This is the role employed by the punch in 
the classical punch technique. The punch technique may 
not have been effi ciently applied to Levallois core types, 
given the need to use oblique blows in Levallois fl aking.

Trends within the Levallois sub-population echo 
those in the whole population. Levallois artifacts with fac-
eted and chapeau de gendarme platforms are longest.

Table 5.13 Means, dispersion measures and correlations of fl ake surface area and platform area

Layer Flake surface areaa Platform areab Correlation

 N
–
X s.e. CV N

–
X s.e. CV r c N

III 89 751.4 50.47 0.63 72 60.5 6.34 0.89 0.48 72
IV 95 824.5 62.77 0.74 84 64.9 7.14 1.01 0.47 84
V 180 736.0 40.51 0.74 140 72.3 5.82 0.95 0.52 140
VI 208 924.9 47.84 0.75 160 78.2 5.90 0.95 0.50 160
VII 123 1,292.6 103.96 0.89 110 124.8 13.73 1.15 0.51 110
VIIa 314 1,248.9 59.83 0.85 257 104.7 7.76 1.19 0.57 257
VIIb 102 1,211.6 83.19 0.69 87 113.4 10.17 0.84 0.52 87
IX 368 1,394.1 63.99 0.88 297 109.5 7.10 1.12 0.54 297
X 221 1,061.1 58.22 0.82 189 77.0 5.71 1.02 0.50 189
XI 283 1,455.3 63.16 0.73 231 98.6 6.60 1.02 0.53 231
XII 164 1,576.3 80.84 0.65 127 103.0 9.24 1.01 0.45 127
XIII 633 1,252.4 39.09 0.79 526 95.2 4.85 1.17 0.50 526
XIV 154 1,402.7 72.11 0.64 126 107.0 8.35 0.88 0.47 126
XV 2,803 1,248.6 16.85 0.71 2,346 103.1 1.87 0.88 0.56 2,346
XVa 705 1,161.1 34.50 0.79 581 86.7 4.01 1.12 0.52 581
XVb 157 1,022.3 67.43 0.83 133 65.8 6.38 1.12 0.48 133
XVf 711 991.8 31.24 0.84 562 78.0 3.41 1.04 0.47 562
XVII 350 1,321.2 54.21 0.77 295 96.2 6.70 1.20 0.54 295
XIX 252 1,046.2 51.66 0.78 192 103.0 9.36 0.60 0.34 192
XXI 160 1,424.6 90.47 0.80 115 125.5 12.33 1.05 0.56 115
XXII 99 1,269.9 145.18 1.14 60 103.1 14.19 1.07 0.46 60

Note: Computed on unretouched fl akes only.
a MAXLEN x MAXWID.
b PLATFORM DEPTH x PLATFORM WIDTH.
c Spearman’s rank order correlation; all values are signifi cant at p < .000.



9
3

Table 5.14 Length by type of striking platform

Layer  Striking platform type

Punctiform Faceted Dihedral Chap. de Gend. Cortical Plain K-W testa

 N
–
X s.d. N

–
X s.d. N

–
X s.d. N

–
X s.d. N

–
X s.d N

–
X s.d. H p

V 33 27.52 7.24 79 36.47 13.56 30 27.40 12.59 4 29.00 13.56 123 28.01 12.71 26.58 <.0001
VI 31 31.65 11.44 69 38.78 13.37 26 36.88 17.68 2 56.00 19.80 6 40.17 19.15 81 29.21 10.02 23.77 .0002
VIIa 16 31.69 13.45 95 42.37 18.90 39 34.28 13.55 3 43.67 18.72 14 40.46 14.81 106 35.01 14.19 16.09 0066
IX 35 36.37 15.19 137 45.48 19.60 53 32.49 16.91 8 49.38 16.42 15 36.73 18.78 100 34.24 16.54 38.34 <.0001
X 26 30.62 10.56 72 36.06 15.64 19 31.95 11.56 8 44.75 18.89 7 31.43 18.23 83 31.42 14.06 9.49 .0910
XI 26 35.46 13.56 89 47.19 19.55 44 36.98 13.29 2 44.50 3.54 9 33.67 13.38 97 36.72 16.40 19.92 .0013
XIII 66 37.08 19.90 249 44.97 17.49 79 32.33 13.61 6 54.83 31.99 20 37.85 15.51 254 33.75 14.29 72.56 <.0001
XV 147 32.46 13.04 1,072 44.42 18.01 338 35.04 15.56 28 50.32 10.58 127 40.54 18.96 730 34.96 14.63 211.50 <.0001
XVa 59 32.31 15.61 164 40.10 17.18 90 31.81 13.80 2 43.50 19.09 43 32.40 13.81 290 32.32 14.14 30.28 <.0001
XVf 87 31.49 12.73 158 36.37 17.47 94 30.06 13.34 2 41.00 25.46 17 27.06 8.61 299 31.58 12.53 13.19 .0217
XVII 46 35.54 14.74 97 42.41 18.56 55 37.15 16.61 2 41.50 16.56 11 33.82 12.63 139 34.84 13.54 10.12 .0718
XIX 37 27.70 11.04 61 37.20 15.19 26 27.69 10.85 1 81.00  8 34.00 20.26 99 29.74 13.30 18.43 .0025

Note: Unbroken (length) debitage only. Pieces with crushed, broken, indeterminate, or missing striking platforms and core management pieces were excluded from this analysis.
a Kruskal-Wallis nonparametric analysis of variance.
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Regressions of fl ake length against platform type 
were carried out separately for Levallois and non-
 Levallois sub-populations in each assemblage (details 
not shown here). These analyses refl ect variable effects 
of platform  type on length. In the older assemblages 
(XVII and XIX), there was a signifi cant effect of striking 
platform type on the length of the Levallois fl akes. This 
may be related to a somewhat more intentional process 
of faceting as a prerequisite for detaching long artifacts. 
Non-Levallois debitage did not refl ect this tendency. In 
other assemblages (e.g., V–VIIa, XI, and XVf), the effect 
of striking platform type was not signifi cant for the any 
of the technological categories. In large assemblages 
(layers IX, XIII, XV, and XVa), the effects are statisti-
cally signifi cant for both Levallois and non-Levallois 
debitage.

Although the variability seen among assemblages is 
partly infl uenced by sample sizes, there is a robust, repet-
itive co-variation between well-prepared platforms and 
greater fl ake length. This is in general agreement with the 
notion that faceting indeed had an effect on the length of 
the artifacts (see Baumler and Speth 1993:13) and sug-
gests that it may have been conducted with the intention 
of increasing the length of pre-determined artifacts (i.e., 
Levallois products).

Scar Patterns and Flake Morphometrics

Flake Length/Size

The links between scar patterns and artifact dimen-
sions in Levallois fl aking systems have been discussed 
by a number of workers. Observed relationships were 
related to mobility patterns. Munday (1979) suggested 
that longer artifacts required more core preparation and 
would therefore be more prominent when groups were 
less mobile and could afford to invest more time in tech-
nological investment. Munday’s work has shown that 
more elongated artifacts in the Negev open-air sites were 
often associated with unipolar and bipolar scar patterns, 
which in turn suggests that there is a positive relation-
ship between such patterns and artifact sizes. However, 
he has not tested this relationship formally. Similarly, 
Kuhn (1995a) and Stiner (1994) have suggested that two 
basic reduction techniques addressed different economic 
goals of the fl aking process. “Platform core” reduction, 
in which fl akes are removed parallel to the long axis of a 
core from a limited area on the core’s perimeter, tends to 
maximize the number of fl akes removed from a core. On 
the other hand, centripetal fl aking technique puts a pre-
mium on the size of the detached blanks. In the Pontinian 
assemblages of west-central Italy, fl akes originating from 
centripetal reduction strategies (i.e., with centripetal scar 
patterns) tended to be larger (by as much as 25% in this 

specifi c sample) than those derived from so-called “plat-
form cores,” which bear uni- or bipolar scar patterns 
(Stiner 1994:358). These differences were attributed to dif-
ferent mobility and subsistence behaviors of the artifact 
makers and users. Other scholars noted similar relation-
ship in other assemblages (e.g., Richter 2000). However, 
the Qafzeh data are not fully consistent with these obser-
vations (the behavioral interpretations of the Qafzeh data 
are discussed in chapter 7).

Technologically, ridges formed on a core’s fl aking 
surface monitor the direction and force of the blow, serv-
ing as nervures guides. In unipolar (broadly speaking) 
fl aking systems these ridges tend to be relatively elon-
gated, and fl akes bearing unipolar scar patterns tend to 
be longer than fl akes detached by centripetal fl aking, in 
which ridges tend to be shorter. That artifacts with con-
vergent scar patterns are in many instances the longest 
in their respective assemblages (table 5.15, fi gure 5.10) is 
expected when unipolar convergent reduction modes are 
used (Munday 1979). However, fl akes with simple uni-
polar scar patterns are the shortest in each of the Qafzeh 
assemblages. By the same token, the dorsal scars on fl akes 
with bipolar scar patterns originated from opposing plat-
forms of the core and commonly cut into one another, 
forming jagged rather than linear guiding ridges, which 
are therefore relatively short. One might expect fl akes 
with such scar patterns to be short relative to the unipo-
lar ones. And yet fl akes with bipolar scar patterns are on 
average the longest in many of the Qafzeh assemblages 
(table 5.15, fi gure 5.10). This in turn suggests that they 
were often removed in earlier stages of the reduction 
sequence, before the fl aking surface of a core was reduced 
in size, and less frequently in later stages. Finally, fl akes 
with centripetal dorsal face scar patterns rarely exhibit the 
highest means of fl ake length (except for layers XVa and 
XVII). This can be reconciled with observations on cores, 
indicating that some of the fl akes with centripetal scar 
patterns were the last to be removed from cores before 
their use was discontinued. Some fl akes with centripe-
tal scar patterns were therefore expected to be relatively 
short. Moreover, some such fl akes were detached from 
cores-on-fl akes, which might have caused the fi nal prod-
ucts to be shorter (fi gure 4.2a), thus reducing the average 
length of this sub-population of fl akes.

To sum up, although the relationship of dorsal face 
scar patterns on fl ake length is statistically signifi cant at p 
< .05 for most of the assemblages (exceptions being layers 
VI and X), the differences between the categories of dor-
sal scar patterns are small. The mean length of fl akes with 
different dorsal scar patterns cannot be isolated within 
one standard deviation in any single assemblage (table 5.15, 
fi gure 5.10).

For comparative purposes, scar patterns were also 
grouped into only two broad categories of “centripetal” 



Lithic Production: 2. The Debitage

95

and “limited platform” (unipolar, unipolar convergent, 
and bipolar) fl aking methods, and the relationship with 
fl ake size (as defi ned above) explored (fi gure 5.11). The 
results are slightly more in line with expectations on the 
basis of the economic model. Reversals of the expected 
pattern occur in the assemblages of layers V, IX, XIV, 
XV, and XVb (fi gure 5.11). However, the differences in 
mean fl ake size between the two groups are very small 
in most of the assemblages and are practically non-exis-
tent within one standard deviation. Moreover, Kruskal-
Wallis tests (results not presented here) indicated that 
the observed variation in “fl ake size” is not satisfacto-
rily explained as a function of varying scar patterns (p 
> .05 for all but layers XI, XIII, XV, XVII, and XIX). This 
is true for Levallois debitage as a separate sub-sample 
as well.

Table 5.16 presents the means of fl ake size of Levallois 
and non-Levallois fl akes according to the scar patterns on 
their dorsal faces, while fi gure 5.12 is a box plot illustrat-
ing the spread of fl ake size values in several assemblages 
(selected on the basis of large sample sizes). The variation 
of fl ake size is quite large in both technological groups, 
with outliers skewed toward the higher values. The medi-
ans for Levallois and non-Levallois samples are statisti-
cally different in all cases (the “notches” that correspond 
to the 95% confi dence intervals around the median do not 
overlap between the populations), as expected from the 
raw data presented for fl ake dimensions (see fi gure 5.6). 
Yet within each technological group there is an overlap 
of median values of fl ake sizes regardless of the modes 

of production. In the younger assemblages (V–VIIb), as 
well as assemblages XI, XIV, XV, and XXI, fl akes detached 
from “limited platform” cores are on average larger than 
those with centripetal scar patterns (table 5.16). Figure 5.3 
shows these to be the assemblages in which unipolar and 
bipolar scar patterns are relatively frequent (except for XI 
and XIV). In the older assemblages, in which centripe-
tally fl aked Levallois artifacts abound, they are the larger 
fl akes in each assemblage (and, indeed, the largest of the 
whole sequence).

When combined together, the evidence from the 
whole sequence suggests that while the use of the Levallois 
method was designed for obtaining larger fl akes, the 
choice of a specifi c fl aking mode within each assemblage 
may not have been crucial in respect to size. A similar pat-
tern emerges in the populations of non-Levallois fl akes, as 
could be predicted from the weak but clear co-variation 
of frequencies of scar patterns in the two technological 
groups (fi gure 5.3a–b).

Blades

Blades occupy a special place in discussions of the evolu-
tion of lithic technologies. In the traditional Eurocentric 
view of prehistory, the production of laminar blanks has 
been considered a hallmark of modern behavior. Initially, 
this traditional view had little to do with any merits of 
blade production or use per se and relied mostly on the 
temporal association seen in the European prehistoric 
record between Upper Paleolithic blade-dominated 

Table 5.15 Length by dorsal scar patterns

Layer Scar pattern

 Unipolar Unipolar convergent Bipolar Centripetal Other K-W testa

 N
–
X s.d. N

–
X s.d. N

–
X s.d. N

–
X s.d. N

–
X s.d H p

V 105 28.28 12.58 20 37.00 12.58 60 31.72 11.91 73 30.16 13.85 14 28.21 7.90 12.24 .0156
VI 80 31.08 12.38 17 38.82 16.88 42 35.40 10.12 56 32.30 12.74 16 30.06 10.38 9.17 .0569
VIIa 109 33.21 13.40 36 39.14 13.15 57 42.54 14.88 69 39.12 19.99 16 36.19 16.40 18.66 .0009
IX 108 41.38 17.86 21 43.76 15.00 19 39.42 17.21 207 37.52 19.00 20 32.60 17.08 11.72 .0192
X 62 31.32 13.87 28 35.21 18.51 64 35.75 15.59 59 33.78 12.77 92 9.78 12.66 3.67 .4518
XI 74 33.39 16.60 10 47.60 15.62 59 43.54 14.25 118 41.15 18.74 18 37.17 14.37 23.16 .0001
XIII 128 32.51 15.78 20 36.70 10.30 153 40.89 17.18 408 39.50 17.59 — 24.22 <.0001
XV 916 34.75 16.21 403 45.39 16.51 530 45.57 16.81 685 37.86 16.75 143 31.17 13.20 261.57 <.0001
XVa 279 32.85 14.79 50 34.48 12.74 118 35.75 16.10 205 35.38 15.79 28 28.71 14.62 9.92 .0418
XVf 277 29.88 12.44 54 31.91 15.37 169 36.70 15.05 145 34.35 14.47 45 27.76 11.94 34.03 <.0001
XVII 88 34.53 14.83 17 41.41 12.50 48 41.98 17.51 210 37.59 15.54 13 31.08 15.11 10.13 .0383
XIX 86 28.12 13.29 7 28.00 8.64 21 30.19 14.40 138 35.17 14.62 8 29.88 11.53 20.07 .0005

Note: Complete (length) debitage only. For details see text. Core management pieces were excluded.
a Kruskal-Wallis nonparametric analysis of variance.
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Figure 5.10 Mean length of tools and various debitage categories in selected 
assemblages, broken down by scar patterns. Only artifacts complete in the length 
dimension were included in this analysis. Error bars: ± 1 standard error.
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industries and skeletal remains of Homo sapiens. This 
association lent blade production the aura of involving 
more complicated mental processes and of requiring 
more demanding skills than the production of Levallois 
blanks in the preceding Middle Paleolithic. However, 
neither of these assertions may in fact be valid (Bar-
Yosef and Kuhn 1999; Eren et al. 2008). Ongoing research 
has blurred the clear-cut boundaries between fl ake- and 
blade-dominated industries across the Middle-to-Upper 
Paleolithic transition, pushing back the origins of blade 
production to earlier than 300,000 years ago. This devel-
opment casts doubts on the putative modern abilities 
needed for using  blade-oriented technological systems 
(Bar-Yosef and Kuhn 1999; Meignen 2000). However, 
some authorities (e.g., McBrearty and Brooks 2000; 
McBrearty and Tryon 2006) still associate this technolog-
ical phenomenon with the origins of biological as well as 
behavioral modernity.

It is useful in this context to make the distinction 
between morphological blades (fl akes whose length is at 
least twice their width9) and technological blades (which in 
addition should have parallel or slightly converging lateral 
edges). While the former may include fortuitous blades, 
created unintentionally during reduction sequences aim-
ing for other products, production of the latter (“true” 
blades in the sense of Jelinek 1975) requires special laminar 
technologies. Upper Paleolithic prismatic blade technol-
ogy is the best known of a large array of such technologies, 
but it is not the only one. Other variants of blade produc-
tion systems exist (e.g., the Amudian or the Hummalian in 
Levantine contexts; Barkai, Gopher, and Shimelmitz 2005; 
Meignen 2000; Ronen 1992), and Levallois fl aking, too, can 
be used to produce preplanned blades (Boëda 1990).

Suggestions that blade production possessed inher-
ent advantages suited for advanced, complex, or over-
whelmingly effi cient technological adaptations came 

Figure 5.11 Mean fl ake size broken down by schematized dorsal fl ake scar patterns 
(see text for explanations of way of schematizing scar patterns and of calculating fl ake 
size). Only complete debitage pieces are included. Tools and core management pieces 
are excluded from this analysis. Absolute frequencies of “limited platform” (A) and 
“centripetal” (B) scar patterns are shown in the table.
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Figure 5.12 Box plots illustrating the spread of fl ake size (maximum length x maximum width) values 
of Levallois and non-Levallois artifacts, broken down by schematized dorsal face scar patterns. See text 
for detailed explanations. The horizontal lines of each box represent the 10, 25, 50 (median), 75 and 90 
percentiles, with a “notch” defi ning the 95% confi dence intervals at the median (McGill, Tukey, and 
Larson 1978). The open circles show individual cases that form outliers.



Lithic Production: 2. The Debitage

99

later, when research traditions turned from cultural-
historical frameworks to ecologically oriented explan-
atory models. Attempts were then made to identify 
the technological adaptations that contributed to the 
evolutionary success of Homo sapiens. The advantages 
of blades are argued to be most apparent where raw 
material economy is at a premium. Prismatic (Upper 
Paleolithic) blade production arguably enables removal 
of blanks from the whole volume of the core, yielding 
more laminar blanks and thus presumably more cut-
ting edge length per lithic raw material package than 
does Levallois blade removal, which concentrates on 
the exploitation of a single surface of fl ake detachment, 
gradually diminishing the core and the size of the prod-
ucts as reduction proceeds. An additional advantage of 
prismatic blades is the standardization of blank size as a 
result of the close control it allows during fl aking. Such 
uniformity of products is highly advantageous when 
preparing the replaceable parts of composite tools (e.g., 
Bleed 1986; Nelson 1991).

Blades and elongated points (pointed blades) 
are a signifi cant component of some early Levantine 
Mousterian (“Tabun D-type”) assemblages, such as 
Tabun IX (Jelinek 1982a, 1982b); Hayonim E (Meignen 
1994a, 1998), Abu Sif, Rosh Ein Mor (Bar-Yosef 1998a; 
Crew 1976), Ain Difl a (Lindly and Clark 1987), Douara 
IV (Nishiaki 1989), Misliya (Weinstein-Evron et al. 2003). 

These laminar components derive from a number of 
fl aking systems and concepts (the Levallois as well as 
an Upper Paleolithic-like laminar system, as well as the 
contemporaneous Hummalian of El-Kowm [Boëda and 
Muhesen 1994]). Despite the rather systematic manner 
of blade production in these assemblages, they are not 
signifi cantly more standardized in their dimensions than 
in later Mousterian assemblages, in which blades are 
clearly by-products of Levallois point and fl ake man-
ufacture (Ashkenazi 2005), suggesting that they were 
not replaceable components of composite tools. It has 
been claimed that blade technologies are more produc-
tive in terms of the number of blanks per unit of stone; 
this claim has been evaluated empirically with regards 
obsidian pressure fl aking (Sheets and Muto 1972) but 
was recently rejected on the basis of experimental hard 
hammer percussion of fl int (Eren et al. 2008). It is thus 
diffi cult to evaluate the possibility that blade production 
in the earlier Levantine Mousterian was associated with 
higher mobility of human groups over their territories, 
which would have favored fl aking technologies that 
boosted blank output per unit of stone mass.

The Qafzeh assemblages are clearly not oriented 
toward blade production. True blades are practically 
non-existent in the terrace assemblages, as seen from the 
paucity of parallel dorsal face scar patterns (table 5.3). 
Still artifacts with laminar proportions do exist in each of 

Table 5.16 Flake size of unretouched blanks

Layer Levallois Non-Levallois

 Limited platform Centripetal Other Limited platform Centripetal Other

IV 1,030 (12) 1,248 (3) — 692 (56) 839 (8) 1,474 (5)
V 1,264 (31) 875 (19) — 673 (135) 703 (48) 698 (10)
VI 1,313 (16) 1,253 (16) 1,000 (1) 871 (115) 818 (38) 878 (13)
VII 1,901 (48) 1,590 (25) — 857 (159) 971 (53) 623 (26)
VIIa 1,667 (49) 1,487 (21) — 997 (144) 1,314 (39) 1,189 (15)
VIIb 1,452 (15) 1,415 (11) — 1,158 (52) 1,172 (782) —
IX 1,772 (65) 2,268 (51) — 114 (63) 995 (127) 1,315 (13)
X 1,249 (49) 1,414 (25) — 889 (84) 819 (28) 798 (6)
XI 1,838 (37) 1,763 (56) — 1,196 (92) 1,251 (46) 1,489 (20)
XII 1,867 (21) 1,843 (41) — 149 (39) 1,338 (33) 799 (8)
XIII 1,508 (56) 1,741 (141) — 104 (190) 1,095 (189) —
XIV 1,557 (29) 1,451 (36) — 14 (27) 1291 (35) 1,131 (9)
XV 1,649 (593) 1,322 (277) 1,306 (7) 1,085 (1172) 1,104 (358) 887 (112)
XVa 1,539 (49) 1,523 (70) 1,274 (1) 1,046 (366) 1,085 (120) 1,111 (22)
XVb 929 (11) 1,071 (23) — 998 (65) 626 (17) 963 (8)
XVf 1,360 (73) 1,446 (56) — 849 (389) 819 (68) 807 (38)
XVII 1,442 (53) 1,623 (96) — 1,017 (79) 1,060 (88) 1,380 (8)
XIX 824 (18) 1,284 (26) — 728 (83) 1,068 (184) 1,074 (7)
XXI 1,878 (24) 1,635 (36) — 1,121 (49) 1,003 (23) 1,678 (6)
XXII 1,020 (7) 1,892 (21) — 1,158 (41) 794 (12) 1,733 (5)

Note: Means per layer, in mm2; measurements of complete blanks only, excluding core management pieces, rounded to the closest whole 
number. Absolute frequencies shown in parentheses.
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the Qafzeh assemblages (table 5.17). The number of such 
pieces used in calculating the “laminar index” (Ilam, table 
5.17 column 4) and assessing the “laminar tendency” 
of each assemblage (Jelinek 1975:304) does not include 
either blade-proportioned Levallois points or any of the 
core management pieces (e.g., naturally backed knives), 
the laminar proportions of which are a by-product of 
the process of core modifi cation rather than an intended 
goal.

Unipolar and/or centripetal scar patterns dom-
inate the blade component of all the assemblages (fi g-
ure 5.13a), bipolar scar patterns being secondary in 
their frequencies. When compared to the scar patterns 
observed in the respective total assemblages, values of 
Ilam do not seem to be related directly to frequencies of 
uni- and bipolar scar patterns in the assemblages (fi gure 
5.14). Blade-proportioned artifacts are relatively rare in 
some of the layers in which higher frequencies would 
be expected on the basis of scar patterns (e.g., layers V, 
VII, VIIb–X), while surprisingly high values are encoun-
tered in assemblages in which centripetal scar patterns 
are dominant (e.g., layers XII, XIV, and XVII). The high 
Ilam recorded in assemblages XV–XVa and XVf is con-
sistent with the scar patterns observed in these layers 
(fi gures 5.3, 5.14).

Similarly, one might expect that frequencies of 
Levallois blades within the blade component of each 
assemblage would rise with the increased occurrence 
of uni- and bipolar scar patterns (and to a lesser extent, 
also the convergent; plates 8:5, 7, 17:5, 18:4–8, 21:3–6, 
43:5, 46:3, 47:3). Despite this, the highest frequencies of 
Levallois blades are encountered in the older or mid-
sequence assemblages (fi gure 5.15; plates 14:1, 16:10, 
30:8–10), which are dominated by a centripetal fl aking 
mode. Within the Levallois blades, it is not necessarily the 
uni/bipolar mode that was used for their production (fi g-
ure 5.13b). However, caution is warranted because of the 
insuffi cient sample sizes involved.

The evidence suggests that the shift to increased 
use of the Levallois bipolar fl aking mode in the younger 
assemblages was not geared toward a more effi cient pro-
duction of laminar elements. Elongated elements in the 
Qafzeh assemblages are not true technological laminar 
products, as indicated by the paucity of blade cores and 
of typical core waste (e.g., ridge blades). The lack of co-
variation between scar patterns and the laminar index in 
the respective assemblages supports this notion. Overall, 
it seems that blade-proportioned artifacts at Qafzeh were 
incidental rather than desired products. Given the date of 
at least some of the Qafzeh assemblages, this is an addi-
tional indication that the augmentation of blade produc-
tion was not a directional long-term shift from the Middle 
to the Upper Paleolithic, in the Levant or elsewhere in 
the Old World (Bar-Yosef and Kuhn 1999; Goren-Inbar 
and Belfer-Cohen 1998; Hovers 1998a; Soriano, Villa, and 
Wadley 2007).

Scar Patterns and Relative Thickness

Relative thickness was calculated as “fl ake size” divided 
by fl ake thickness, so that higher ratios indicate thinner 
fl akes and sharper edges. The Levallois and non-Leval-
lois groups are distinct from one another (table 5.18) but 
overlap within one standard deviation. In assemblages 
V–VI, VIIa–VIIb, X–XI, and XIV–XVa “limited platform” 
Levallois fl akes are thinner than “centripetal” fl akes 
(mean values for these assemblages are emphasized in 
the table). When compared with mean fl ake size (table 
5.16), it seems that these relatively thinner fl akes do not 
always occur where “limited platform” fl akes are larger 
than “centripetal” fl akes. Thus, in seven instances the 
observation can be explained by the smaller mean fl ake 
size of centripetal fl akes in the assemblage, but this is 
not the case for layers X and XVf, in which centripetally 
prepared fl akes are larger. In the same vein, there are a 
few instances of larger “limited platform” fl akes but 
thinner centripetal fl akes. This suggests that, as in the 
case of fl ake size, relatively thin and sharp blanks were 
prepared using any one of several technological options 

Table 5.17 Frequencies of blades in the terrace assemblages

Layer Na N of bladesb N of bladesc Ilamd

III 198 45 (22.72) 39 19.70
IV 218 46 (21.10) 42 19.27
V 657 153 (23.28) 145 22.07
VI 433 82 (18.94) 80 18.48
VII 354 44 (12.43) 37 10.45
VIIa 599 105 (17.53) 89 14.85
VIIb 313 26 (8.31) 26 8.31
IX 1,123 121 (10.77) 103 9.17
X 606 75 (12.38) 64 10.56
XI 846 84 (9.93) 70 8.27
XII 498 81 (16.27) 67 13.45
XIII 2,243 285 (12.76) 236 10.52
XIV 495 76 (15.35) 62 12.53
XV 6,111 1,249 (20.44) 1,063 17.39
XVa 1,602 259 (16.17) 230 14.36
XVb 311 44 (14.14) 38 11.22
XVf 1,572 252 (16.03) 227 14.44
XVII 867 104 (12.00) 97 11.19
XIX 515 50 (9.71) 42 8.16
XXI 312 27 (8.65) 24 7.70
XXII 183 23 (12.17) 20 10.58

a Total number of debitage and tools.
b Blade counts and relative frequencies including core management pieces 
(% out of N in column 2).
c Blade counts excluding core management pieces.
d % based on Ns in previous column (calculated out of N in column 2).
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Figure 5.13 Frequencies of scar patterns on blades in the Qafzeh assemblages. A: All 
blades (Ns appear in column 4 of table 5.17). B: Only Levallois blades.
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encountered within the Levallois system. Obtaining such 
fl akes (presumably the desired products of reduction) 
did not entail adherence to any specifi c method or mode 
of lithic reduction.

Strategies of Lithic Production

Modes of Levallois Production

The technological characteristics of fl akes and fl ake tools 
of the Qafzeh assemblages conform, to a large degree, 
with those observed in the core assemblages. The fl ake 
populations in the lower and mid-sequence assem-
blages (e.g., layers XI–XIII, XVb, XVII–XXII) exhibit the 
expected properties of recurrent centripetal Levallois 
reduction, expressed in the preponderance of centrip-
etal dorsal face scar patterns, well-prepared striking 
platforms, and large Levallois products, as well as typ-
ical core management pieces. In other assemblages of 
the Qafzeh sequence, there are predictions from the core 
assemblages that are not borne out, and discrepancies 
are observed between the fl ake and core assemblages. In 
the younger assemblages (X–III, but also XIV–XVa, XVf), 
Levallois cores for fl akes, with characteristic properties 

Figure 5.14 Frequencies of uni- and bipolar scar patterns on debitage (left axis) com-
pared to values of the laminar index (right axis).

Figure 5.15 Frequencies of Levallois and non-Levallois blades 
in the Qafzeh assemblages (calculated from the total number of 
blades in each assemblage).



Lithic Production: 2. The Debitage

103

of recurrent centripetal fl aking, are the most frequent. 
“Centripetal” is indeed the single most frequent category 
of scar patterns in these assemblages, but fl akes bearing 
bipolar scars are also abundant (fi gure 5.3). Given that 
in any of the terrace assemblages only a few Levallois 
cores for fl akes exhibit bipolar scar patterns on their fl ak-
ing surfaces (table 4.4), two possible explanations can be 
proposed. One posits that bipolar fl aking was employed 
in the earlier phases of the reduction sequence, switching 
to centripetal recurrent reduction when the cores were 
reduced to a relatively small size. A second explanation 
is that the abundance of Levallois fl akes with bipolar scar 
patterns refl ects the middle stages of core reduction by 
Levallois recurrent centripetal methods. The latter pos-
sibility is supported by the types and frequencies of core 
management pieces in the pertinent assemblages (with 
the possible exception of layer VIIa; see below). It seems 
that in these assemblages Levallois cores were exploited 
from limited striking platforms before the preparation 
of the core’s striking platform reached its fullest extent, 
terminating in a core with centripetal scar patterns on its 
fl aking surface.

The core evidence suggested that in the layer XV 
assemblage (as well as VIIa, and potentially those of lay-
ers XIII–XIV) recurrent unipolar convergent fl aking was 
applied as an additional fl aking method. These predic-
tions are clearly borne out in the case of layer XV by the 
high frequency (12.4%) of Levallois points, the vast major-
ity of which were produced by the convergent method, 

among the unretouched Levallois products. Overall, fre-
quencies of convergent scar patterns are far higher in this 
assemblage than in any other assemblage of the Qafzeh 
sequence, and naturally backed fl akes are the common-
est among the core management elements. These lines of 
evidence combine to suggest that two distinct Levallois 
methods are refl ected in the assemblage of layer XV: one 
designed for the production of points (and, to a lesser 
degree, triangular fl akes), the other for “regular” Levallois 
fl akes of the Qafzeh sequence. The data for layer VIIa 
point in the same direction though not as clearly.

How Valid is the Levallois/non-Levallois 
Dichotomy in the Qafzeh Assemblages?

Observations on cores and blanks observations tell very 
different stories about the quantitative importance of 
Levallois fl aking strategies in all the Qafzeh assemblages. 
Core frequencies indicate that Levallois reduction was the 
most common way of obtaining detached pieces (primar-
ily fl akes) in these assemblages. However, the majority 
of fl akes could not be assigned to Levallois methods, as 
indicated by the moderate values of IL (fi gure 5.1a). This 
discrepancy is not a unique feature of the Qafzeh assem-
blages among Levantine Mousterian assemblages.

One possible explanation of the discrepancy is that it 
refl ects differential transport of debitage and cores across 
the landscape. Levallois cores offer an advantageous 
compromise between mass that needs to be carried and 

Table 5.18 Relative thickness of unretouched blanks

Layer Levallois Non-Levallois

 Limited platform Centripetal Other Limited platform Centripetal Other

IV 149 (12) 157 (3) — 122 (55) 166 (8) 100 (4)
V 205 (31) 156 (19) — 119 (134) 111 (48) 110 (10)
VI 192 (16) 183 (16) 143 (1) 136 (115) 116 (38) 103 (13)
VII 226 (46) 203 (25) — 135 (158) 125 (53) 85 (25)
VIIa 219 (48) 203 (21) — 145 (143) 160 (39) 133 (12)
VIIb 234 (15) 178 (11) — 141 (49) 140 (13)  —
IX 246 (65) 285 (51) — 141 (62) 148 (124) 136 (12)
X 199 (49) 198 (25) — 137 (79) 119 (27) 107 (5)
XI 243 (37) 231 (55) — 134 (89) 149 (46) 128 (14)
XII 212 (21) 251 (41) — 184 (39) 139 (33) 86 ( 7)
XIII 221 (56) 248 (139) — 150 (187) 139 (185)  —
XIV 227 (29) 213 (36) — 164 (27) 152 (35) 102 (9)
XV 245 (587) 204 (275) 194 (7) 157 (1160) 153 (355) 111 (107)
XVa 229 (48) 236 (69) 127 (1) 154 (364) 156 (118) 123 (21)
XVb 190 (11) 193 (23) — 150 (65) 114 (17) 92 (6)
XVf 219 (71) 212 (55) — 144 (378) 138 (64) 111 (37)
XVII 217 (55) 225 (107) — 145 (81) 136 (98) 98 (10)
XIX 175 (17) 209 (69) — 122 (83) 137 (37) 158 (6)
XXI 199 (24) 227 (35)  146 (48) 147 (23) 199 (6)

Note: Means per layer; measurements of complete blanks only, rounded to the closest whole number. Absolute frequencies shown 
in parentheses. Core management pieces are excluded.
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potential removal of fl akes with long cutting edges that 
could well become a mobile component of a Mousterian 
toolkit (Kuhn 1994), augmenting their numbers in any 
given assemblage. If that were the case, however, we 
would expect to see elevated frequencies of Levallois 
products in these assemblages, especially if (as the data 
suggest) many of the Levallois cores had long life histo-
ries, i.e., had undergone long reduction sequences. In fact, 
the opposite is true of these assemblages.

Conversely, the redundant patterning of the ratios of 
Levallois debitage to cores in the assemblages may refl ect 
export of Levallois blanks away from the site, infl ating 
the relative importance of non-Levallois pieces. As we 
will see in chapter 7, this may have been the case in some 
cases, for specifi c Levallois products that were not neces-
sarily the most abundant in these assemblages. Overall, 
however, the Qafzeh assemblages seem to represent on-
site lithic reduction.

Several lines of evidence suggest that the discrepancy 
is more apparent than real.

The major trends of shifts in frequencies of scar 1. 
patterns observed in the Levallois sub-samples 
in the various assemblages can also be seen in 
the non-Levallois fl ake populations (fi gure 5.3). 
The overall higher frequencies of centripetal scar 
patterns on Levallois debitage in the older assem-
blages are echoed in the non-Levallois compo-
nent. By the same token, the highest frequencies of 
bipolar scar patterns among non-Levallois pieces 
occur in the assemblages in which this scar pattern 
is highest in the Levallois component as well. This 
suggests that at least some of the non-Levallois 
fl akes were removed from the same cores as 
Levallois fl akes, although less attention had been 
paid to their preparation. The non-Levallois fl akes 
resulted from preparatory and intermediary stages 
in the process of reduction and rearrangement of 
the Levallois core.
A similar pattern is observed with regard to IPA. 2. 
The Levallois and non-Levallois groups of debitage 
show distinct and different distributions of types of 
striking platforms, with the faceted platforms clearly 
being more abundant in the former and plain plat-
forms in the latter. IPA indeed seem to differ accord-
ing to the platform type. Statistically, however, the 
frequencies and distribution patterns of the means 
of IPA on fl akes associated with the two technolog-
ical groupings cannot be differentiated. The only 
exception to this is the assemblage of layer XV. This 
suggests that the differences are rather small and are 
statistically valid only in extremely large samples. It 
is thus unlikely that they refl ect conscious differen-
tiation by the knapper between many of the fl akes 

that are assigned (analytically) to the non-Levallois 
group and the Levallois debitage.

Comparison of IPA of fl akes analytically 
attributed to Levallois as opposed to non-Levallois 
strategies shows a clear trend. There is always a 
higher degree of similarity of the mean values for 
the two technologies within any specifi c assemblage 
than there is within each technological grouping 
across layers. This implies that both Levallois and 
non-Levallois fl akes could have been removed 
consecutively from a single core, during alternating 
phases of removals of predetermined (Levallois) 
fl akes and preparation of the core for a next stage of 
such removals (non-Levallois fl akes). Only minute 
hand movements would be necessary to adjust the 
striking angles for each of these purposes, resulting 
in the observed tendency toward intra-assemblage 
similarity in striking angles, with a somewhat higher 
inter-assemblage range.

As fl ake thickness has been experimentally 
shown to be highly correlated with impact angles 
(Dibble and Whittaker 1981; Speth 1972, 1975), the 
similarity in the means of thickness of Levallois and 
non-Levallois debitage in each assemblage (fi gure 
5.6c) and in their ranges indirectly supports the 
argument for an overwhelmingly Levallois reduc-
tion process, in the course of which some of the non-
Levallois debitage was produced.
Length distributions of both Levallois and non-3. 
Levallois debitage cover almost identical ranges 
(fi gure 5.7). If we accept that blank transport was 
minimal (see above and chapter 7), the similarity 
in the shapes of distributions suggests that the two 
technological groupings were not produced from 
different-sized nodules of raw materials. The shapes 
of the two distributions fi t the expectations of the 
nature of the centripetal recurrent Levallois method. 
Larger fl akes were produced (in smaller numbers) 
at the beginning of the fl aking process (Geneste’s 
[1985:250] “phase 2”), as indicated by the tail of 
lower frequencies of large Levallois fl akes. Then a 
series of several Levallois fl akes, similar in size, were 
removed from each fl aking surface of the centrip-
etally prepared core (Boëda 1993; Boëda, Geneste, 
and Meignen 1990:68). Thus, any single length cat-
egory of the distribution may include a few similar-
sized Levallois fl akes. Because the core underwent 
several cycles of rearrangement and fl ake removals, 
and fl akes were somewhat reduced in size after each 
stage of core management, groups of fl akes resulting 
from these consecutive cycles of Levallois produc-
tion should occur in similar frequencies along a con-
tinuous range of the distribution. The highly skewed 
distributions of non-Levallois elements imply that 
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many of these may have been removed mainly as 
auxiliaries, in the process of core reorganization.

Had a lineal mode been used, the presence 
of larger (but fewer) preferential fl akes would be 
refl ected by “troughs” in the higher size range of 
the distribution. This is in fact the pattern seen in 
the assemblages of layers XIV, XIX, and XXI, in 
which the frequencies of the “dominant and cen-
tripetal” scar pattern are relatively high (table 5.3). 
This scar pattern is also signifi cantly represented in 
cores of layers XIV and XIX. In these assemblages, 
“troughs” occur at the 50–59 and 60–69 mm length 
categories (fi gure 5.7), with a few larger fl akes that 
belong to the initial stages of the core exploitation. 
These ranges fi t the data on the size of last-removed 
Levallois blanks (table 4.5). Based on the shape of 
the curves of these assemblages, it is possible that a 
lineal method had indeed been practiced, alongside 
a recurrent one. 

In sum, the discrepancies between the quantitative impor-
tance of Levallois cores among the cores in an assemblage, 
compared to that of Levallois debitage in an assemblage, 
is explained partly by the technological practices of 
the Qafzeh inhabitants when making their stone tools. 
Specifi cally, it can be attributed to the extensive use of 
recurrent centripetal reduction strategy. This fl aking strat-
egy is relatively fl exible and allows for the exploitation 
of a whole range of fl aking tactics. The resultant fl akes 
vary signifi cantly in any (or all) of their attributes from 
one stage of the use of a single core to the next. Given the 
evidence for a long use life of the cores exploited by recur-
rent centripetal Levallois methods (expressed at Qafzeh 
by the shapes of length distributions and frequencies of 
“core management” pieces), the full array of tactics could 
have been put to use. The implementation of this fl aking 
method would involve the detachment of non-Levallois 
fl akes in phases of core preparation and remanagement 
(see also Geneste 1985). Although many of these “non-
Levallois” fl akes are perceived as by-products of a main 
goal, use-wear analysis suggests that they were used for 
variable tasks (Shea 1991).

The notion that some of the non-Levallois debitage 
was produced in the course of Levallois reduction fi ts the 
overall evidence that the fl aking process was carried out 
on site most of the time. This, of course, does not rule out 
the exploitation of exclusively non-Levallois strategies of 
core reduction. Some core types indicate the use of such 
strategies in almost every assemblage. Besides, it would 
be diffi cult logically to assign all the non-Levallois prod-
ucts to preparatory phases of Levallois fl aking strategies. 
Yet it is diffi cult to distinguish the intended products of 
non-Levallois strategies (with the obvious exception of 
formal laminar systems) from similar ones removed in 

order to prepare the core during the process of Levallois 
production. This kind of accurate individual distinction 
can probably only be obtained by refi tting studies.

Most researchers accept that Levallois fl aking meth-
ods were the favored strategies of Levantine Mousterian 
hominins for obtaining desired blanks, even if they do 
not quantitatively dominate the assemblages. The Qafzeh 
data suggest that in all likelihood Levallois fl aking is also 
quantitatively more widespread than meets the eye. What 
the current analysis indicates clearly is that the dichotomy 
of Levallois/non-Levallois in the Qafzeh assemblage (and 
most probably in other Levantine Mousterian assem-
blages) is not as clear-cut or dramatic as it sometimes 
appears.

Summary

The core and blank populations of the Qafzeh assemblages 
derive from almost complete on-site reduction sequences. 
One major method of Levallois fl aking—the recurrent cen-
tripetal method—was used to produce Levallois debitage, 
possibly combined with some use of the lineal method in 
the older assemblages. In each assemblage the specifi c prop-
erties of Levallois fl akes, toward the production of which 
these variations were geared, were obtainable by any of 
several modes of production. The most critical single vari-
able that affected such fl ake characteristics was the degree 
of preparation of the core’s striking platform. Technological 
changes observed throughout the sequence do not involve 
a major change in reduction strategies. Rather, they exhibit 
a high degree of technological fl exibility within the param-
eters of one reduction strategy (recurrent Levallois reduc-
tion) and, in some cases (layers XV, XIII, and VIIa), the use 
of several reduction strategies in parallel.

The relationships between parameters such as fl ake 
size and form, striking platform angles and shapes, and 
the complexity of scar patterns, suggest that, within the 
constraints of the physical processes involved in fl int frac-
ture mechanics, the shapes and sizes of the fi nal products 
were determined by the intent and will of the knappers, 
who appear to have been able to achieve their morpho-
metric goals by a variety of fl aking procedures. As such, 
the Qafzeh assemblages are an example of the phenome-
non of “equifi nality.”

Another implication of the data concerns the percep-
tion of knapping sequences as either continuous or stage-
related processes (Tostevin 2006). The data in this chapter 
suggest that, on different levels, both views are valid. 
When core convexities were re-created so that Levallois 
fl ake production could continue, knappers worked in 
stages. They diverted from practices and techniques used 
for fl ake removal to other techniques used for core man-
agement. The switches between fl ake removal and core 
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maintenance procedures throughout the process of core 
reduction would have constituted conceptual stages. 
Other data, such as the relationship between cortical plat-
forms and cortical fl akes, suggest that core reduction was 
perceived as a single continuous process, during which 
appropriate technical steps were taken to address imme-
diate problems.

The technological indices presented here agree in 
general with previous ones reported by Boutié (1989), 

although concrete values may differ to some degree. 
His work also suggests that technological patterns 
seen in the terrace assemblages are echoed in the cave 
assemblages (not analyzed here). However, since the 
stratigraphic relationships between the majority of the 
terrace layers and those in the cave suggest different 
deposition times (chapter 3), it is impractical to hypoth-
esize about the temporal (sensu stricto) and occupational 
relationships between them.
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What Mean These Stones—And How Can 
We Find Out?

The only unambiguous statement about retouched tools 
that you will hear from prehistorians is that they refl ect 
investment beyond the stage of blank production. Few 
would doubt that retouch on a lithic blank originated 
from conscious decisions by prehistoric people, followed 
by intentional action in order to shape blanks into specifi c 
forms; but this is where consensus ends. Once considered 
cultural and chronological markers of prehistoric people 
and periods respectively, and hence the backbone of pre-
historic analysis, retouched artifacts and their role(s) in 
the life of Paleolithic groups are now understood in var-
ied (and sometimes confl icting) ways. Tools recovered 
from archaeological contexts refl ect processes of pro-
duction, possibly transport, probably use, maintenance, 
and potential reuse, and clearly discard (in the sense of 
Schiffer 1987:47) or accidental abandonment. But the links 
between tool manufacture and subsequent use patterns 
are complex and by no means rigid or constant. There are 
no compelling a priori reasons to believe that the uses to 
which tools were put were always the ones that had moti-
vated the knappers to engage in their production in the 
fi rst place.1

Discussion of tool morphologies and their meaning 
within the context of Middle Paleolithic research requires 
that Bordes’s work be at least considered, if not relied 
upon, as a methodological venue for studying the rele-
vant assemblages. Bordes created a common set of defi ni-
tions for Middle Paleolithic artifact types and advocated 
the use of quantitative comparisons based on relative 
frequencies of all tool types in an assemblage. Bordes’s 
typology achieved standardization, and thus replicability, 

through defi ned combinations of retouch attributes and 
fl ake landmarks. His method of quantitative compari-
sons of tool type frequencies was intuitively satisfying 
because it revealed patterning without relying on the tra-
ditional, paleontology-derived concept of fossiles directeur. 
Yet Bordes retained the concepts of discrete, unchanging 
lithic types (Bisson 2000 and references therein).

The basic question about lithic types is whether their 
morphologies were dictated by the constraints of raw 
material properties, transport costs, and the practical tasks 
at hand, so that tool morphologies emerged from contin-
uous processes of modifi cation and shaping as practical 
needs occurred (i.e., end-goal-directed intentional behav-
ior). An opposing understanding of retouch-imposed 
morphometrics suggests that tool properties stemmed 
from rule-governed behaviors, planned and set before 
retouch began. In this view, retouch was a way to impose 
intrinsic, culture-imbued properties on lithic blanks (i.e., 
invest in their “style”). This in turn implies that tools cre-
ated cultural distinctions meaningful to members of past 
societies, and therefore can serve as markers of prehistoric 
social groupings. Finally, there is the question whether 
economic and “stylistic” aspects of tool manufacture and 
use were mutually exclusive. Binford (1979) observed 
ethnographically that tools functioned in three different 
realms of human life: the practical, the social, and the 
ideological. But whether this was the case in prehistory, 
and if so how to pry apart the various meanings of tools, 
are questions in the focus of ongoing paleoanthropologi-
cal debates.

Clearly, approaching such questions inevitably 
requires that “style” in lithic artifacts be understood and 
defi ned. While style is not by defi nition inherent or self-
evident in retouched artifacts, they offer archaeologists a 

6
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good starting point to tackle the issue because they bear 
clear evidence of some intentional imposition of form. 
Style is recognized archaeologically by repeated pattern-
ing of artifact properties in confi ned boundaries of time 
and space. For this reason it is “overdetermination of 
form” (Byres 1994), or the arbitrary imposition of shape 
and standardization, that is likely to cause recognizable 
redundancy in material culture and thus form part of 
archaeologically visible style (Chase 1991).2 The key fac-
tor in the recognition of style is intentionality. Byres dis-
tinguishes between Style 1 (end-goal-directed “material 
behavior”), which is said to exist when the forms of arti-
facts are dictated solely by their function, and Style 2 (end-
product-directed “material actions”), which is governed 
by social rules. Regardless of whether retouched tools are 
formed to conform with one or the other functional tem-
plates, artifact forms do not vary as freely as function, raw 
material, and technology allow because they are cultur-
ally overdetermined (Byres 1994:378–379).

Style is active when there is purposeful investment 
in features that are beyond the demands of physical func-
tion and technology, with the intention of conveying and 
transferring information (Sackett’s [1982, 1986] “adjunct 
style”; Wiessner 1983, 1985; Wobst 1977). Style is perceived 
as passive when produced without intent to convey infor-
mation about group identity, age structure, social hier-
archy, and other cultural distinctions. In the latter case, 
stylistic variation may also be isochrestic, in the sense that 
it consists of an arbitrary choice of one out of a number 
of equally effective ways of making things (Sackett 1982, 
1983, 1986). By defi nition, isochrestic style is embedded in 
the process of manufacture itself; later additions or other 
components of the tool (e.g., the shape or decoration of a 
haft) must be considered active, adjunct style. Isochrestic 
style is expressed in attributes of the morphology that are 
not constrained by raw material properties, the practical 
function of the tool, or the technology by which it was 
made.

A central premise of François Bordes’s seminal work 
was that culturally connoted “style” was part and par-
cel of Middle (and Lower) Paleolithic lithic assemblages. 
Bordes recognized that form was imposed differentially 
on various parts of the tools according to their function 
and clearly acknowledged that rule-governed deliberate 
retouch was carried out in order to create a utilitarian 
object (e.g., active cutting or scraping edge, prehension 
parts; Bordes 1969 cited by Bisson 2000). Still, he repeat-
edly emphasized that his typological list of sixty-three 
types was based exclusively on morphology, as he per-
ceived retouched artifacts as “tools,” implements whose 
complete morphology was deliberately devised and 
then manufactured (i.e., end-product-governed behav-
ior guided by social rules). Bordes carried the notion of 
“types” as discrete, intentionally produced morphological 

units from the level of the artifact to that of the assem-
blage. He interpreted redundant typological assemblage 
compositions as the material products of groups with 
different cultural choices and preferences for style of 
tool manufacture (Bordes 1961), and adhered to the view 
that Mousterian inter-assemblage variability refl ected 
ethnic groups, each with different cultural choices. This 
interpretation of Mousterian lithic assemblages appears 
simplistic from the perspective of more recent research. 
Even if we accept that retouched artifacts in later prehis-
tory may carry some form of culture-imbued style, we 
cannot assume that Lower and Middle Paleolithic behav-
ioral adaptations were similar to those of modern humans 
(Chase 1991, 2006:136–144).

Bordes’s view was challenged by the “functional 
hypothesis,” arguing that Mousterian artifacts were pri-
marily utilitarian and their forms linked to the demands 
of tasks to be carried out, as dictated by the physical envi-
ronment (Binford 1973; see chapter 1 for a more detailed 
discussion). This hypothesis still predicts a measure of 
correlation between the imposed shape of the artifact and 
its practical uses, but such predictions were not borne 
out when tested with use-wear, polish, and edge-damage 
studies (see summary in Bisson 2000; an exhaustive cri-
tique and references in Mellars 1996). On the other hand, 
the “continuous reduction” model, applied to several 
tools types (Barton 1990; Dibble 1987; see also below), 
goes further in that it rejects any notion of rule-governed 
artifact morphologies, arguing instead for a continuous 
process dictated by raw material economy and immediate 
functional needs, specifi cally length of cutting edges and 
appropriate edge angles.

Still others are concerned with the variables that 
Bordes regarded as diagnostic of particular types, arguing 
that they are inappropriate for understanding the form–
function relationship in Mousterian “tools” (mainly side-
scrapers). For example, the identifi cation of many scraper 
types is dependent on the position of the axis of fl aking 
and on edge shape. The former has no direct bearing on 
function (though it is indicative of patterns related to raw 
material economy), and the latter has limited functional 
signifi cance in proportion to the number of combina-
tions of edge shape recognized by Bordes. On the other 
hand, edge angle, which ethnographic observations point 
to as a functionally signifi cant variable, is not an explicit 
diagnostic characteristic of the majority of Bordes’s types 
(backed knives being a possible exception).3 Thus, a 
number of archaeologists have chosen to use their own 
typologies, based on parameters of retouched tools that 
are different from the ones used by Bordes, e.g., combina-
tions of amounts of cortical cover, types of striking pat-
terns, and dorsal face scar patterns instead of the number, 
shape, and orientation of retouched edges (Debénath and 
Dibble 1994; Kuhn 1990a).
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Regardless of the particular objections to Bordes’s 
typology, these cycles of critiques and methodological 
innovations culminate in types. This is not surprising. 
“Types” are by defi nition sorting categories, theoretical 
slots into which entities can be placed in order to differ-
entiate them in some meaningful way from other entities 
that qualify as members of other types. The starting point 
for identifying types is their distinctiveness, often recog-
nized intuitively on the basis of morphological variation 
(Adams and Adams 1991:42–43, 54). Typology is therefore 
a particular case of classifi cation with inherent subjectiv-
ity, its purpose being the sorting of entities for the goal of 
group comparisons or statistical manipulations (Adams 
and Adams 1991). Bordes’s typology of the Middle 
Paleolithic (Bordes 1950, 1953a, 1953b, 1954, [1961] 1988; 
Bordes and Bourgon 1951) fulfi lls this defi nition, in that 
its major types are intuitively recognized “natural enti-
ties.” Of the number of typological lists currently avail-
able to students of Middle Paleolithic lithic variability, 
it is the longest-lived and most widely used, lending it 
an advantage in comparative contexts. Given these con-
siderations, the heuristic approach adopted here is that 
Bordes’s typology be conceived as an etic classifi cation, 
i.e., as a cluster of types designated purely for the con-
venience of the typologist (Adams and Adams 1991:282). 
‘La méthode Bordes’ ([1961] 1988) is used fi rst and foremost 
as an analytical research device, aiming to classify a large 
number of observations and to outline patterns of attrib-
ute associations. These serve in turn as the basis for que-
ries into the possible existence of economic and stylistic 
behaviors that underlie these patterns (Hovers 1997; see 
also Bisson 2000).

The Typological Composition 
of the Assemblages

Slight modifi cations have been incorporated into Bordes’s 
type-list in order to render it compatible with the Qafzeh 
assemblages. These changes affected mostly the non-re-
touched components in this list, i.e., the Levallois blanks, 
which Bordes included as “types” due to their relative 
standardized characteristics. Levallois CTE, as well as 
éclats débordants, éclats outrepassés, and their various com-
binations, to which Bordes did not relate specifi cally, are 
included in type 2 (atypical Levallois fl ake), although 
their signifi cance is mainly technological (see chapter 5). 
Levallois blades are grouped with Levallois fl akes in type 1.

The broad typological characteristics of the Qafzeh 
assemblages are presented in fi gures 6.1–6.4 and in 
tables 6.1–6.3 (detailed counts for complete assemblages 
are given in appendix 5).

While sample sizes are commonly small and vary 
considerably among layers, hampering inter-assemblage 

comparisons to some degree, the heterogeneity of the 
internal composition of the retouched tool kits (table 6.3) 
does not stem solely from differences in sample sizes. 
Typological differences among the layers are statistically 
signifi cant (tables 6.1, 6.3).

Despite this variation, there are characteristics that 
appear to be shared by all the assemblages. A dominant 
feature is the predominance of unretouched Levallois 
products (table 6.2a, fi gure 6.1, real counts). Values of 
ILty range between 53.88 (layer XIV) and 77.69 (layer V) 
(sample sizes > 100). (See appendix 4 for the methods of 
calculating ILty and other typological indices mentioned 
in this chapter.) Naturally backed knives, yet another 
unretouched artifact type of technological signifi cance 
(chapter 5) that Bordes included in the type-list, occur in 
all the assemblages. They often form a signifi cant compo-
nent of the restricted tool counts, their frequencies rang-
ing between 7.69 (layer XIV) and 58.82 (layer XVf) (table 
6.1, fi gure 6.1). (The frequencies of these artifacts among 
all sixty-three types, the “real” count, range between 2.15 
[layer XIX] and 15.00 [layer VIIa].)

Frequencies of retouched tools are generally low, 
ranging in most assemblages between 3% and 9% of the 
total assemblage (table 6.1 column 4, fi gure 6.3; see also 
table 7.1). Retouched tools form up to 17% of the total fl ake 
population in rare cases (layers XII and XIV), but usually 
amount to 8–9% (table 6.3 column 3, fi gure 6.3). Several 
types (e.g., Mousterian points, backed knives) are conspic-
uously rare (or even absent) from all the assemblages.

The Mousterian (II) and Upper Paleolithic (III) groups 
are each represented in higher frequencies than the 
Denticulate group (IV). However, when notches (types 42 
and 54) are added to form group IVelargi, the frequencies 
of the less formal tools are similar to those of the more 
intensively worked artifacts (tables 6.2, 6.3). The frequen-
cies of “miscellaneous” artifacts (type 62) often exceed 
those of any other single tool type (table 6.1).

The frequencies of the Middle Paleolithic (Mousterian) 
and Upper Paleolithic groups fl uctuate through time, with 
shifts in the frequencies of the “miscellaneous” group fol-
lowing the trajectory of the Upper Paleolithic (UP) group 
(fi gure 6.4b). Thus, three distinct assemblage patterns 
occur along the sequence (fi gures 6.2, 6.4a). One is char-
acterized by high relative frequencies of group II, con-
trasted by the low frequencies of group III and medium 
to high frequencies of group IV. This type of assemblages 
is represented by layers VI, IX, X, XI, and XIII. In the sec-
ond group of assemblages (layers VII, VIIa, and XII), all 
four typological groups occur in more or less even fre-
quencies. The third pattern characteristically exhibits low 
frequencies of the Mousterian group, somewhat higher 
occurrence of the Upper Paleolithic group (often similar 
to those of the “others” category), and high frequencies of 
the enlarged group IV (layers XIV–XV and XVf–XXI). This 
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Table 6.1 Complete and restricted counts (all layers with N > 50 for complete count)

Type Layer V Layer VI Layer VII Layer VIIa

  N % real % rest. % redc. N % real % rest. % redc. N % real % rest. % redc. N % real % rest. % redc.

1 Levallois fl ake 48 42.86 — — 28 28.89 — — 43 41.74 — — 55 27.64 — —
Levallois blade 16 14.29 — — 12 12.37 — — 4 3.88 — — 17 8.54 — —

2 Atypical Levallois fl ake 7 6.25 — — 10 10.31 — — 3 2.91 — — 15 7.54 — —
CTE  0.00 — — 3 3.09 — — 1 0.97 — — 15 7.54 — —
Éclat débordant 8 7.14 — — 2 2.06 — — 6 5.83 — — 3 3.30 — —
Éclat outrepassé  0.00 — — 0.00 — — 1 0.97 — — 0.00 — —
Combination 1 0.90 — — 0.00 — — 0.00 — — 0.00 — —
Éclat rebroussé 1 0.90 — — 0.00 — — 0.00 — — 0.00 — —
Combination of débordant and rebroussé  0.00 — — 0.00 — — 1 0.97 — — 0.00 — —

3 Levallois point 5 4.46 — — 0.00 — — 1 0.97 — — 9 4.52 — —
4 Retouched Levallois point 1 0.90 4.17 7.69 0.00 0.00 0.00 0.00 0.00 0.00 1 0.50 1.25 2.17
5 Pseudo-Levallois fl ake 1 0.90 4.17 — 0.00 0.00 — 0.00 0.00 — 4 2.01 5.00 —
6 Mousterian point 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 Elongated Mousterian point 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 Limace 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 Single straight side-scraper 1 0.90 4.17 7.69 2 2.06 5.40 6.67 1 0.97 2.70 3.33 2 1.00 2.50 4.34
10 Single convex side-scraper 0.00 0.00 0.00 4 4.12 10.81 13.33 3 2.91 8.11 10.00 5 2.51 6.25 10.87
11 Single concave side-scraper 0.00 0.00 0.00 1 1.03 2.70 3.33 0.00 0.00 0.00 2 1.00 2.50 4.34
12 Double straight side-scraper 0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00
13 Double straight-convex side-scraper 0.00 0.00 0.00 1 1.03 2.70 3.33 0.00 0.00 0.00 1 0.50 1.25 2.17
14 Double straight-concave side-scraper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
15 Double convex side-scraper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
16 Double concave side-scraper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
17 Double concave-convex side-scraper 0.00 0.00 0.00 1 1.03 2.70 3.33 0.00 0.00 0.00 0.00 0.00 0.00
18 Convergent straight scraper 1 0.90 4.17 7.69 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
19 Convergent convex scraper 0.00 0.00 0.00 0.00 0.00 0.00 1 0.97 2.70 3.33 0.00 0.00 0.00
20 Convergent concave 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
21 Déjeté (offset) scraper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
22 Straight transverse scraper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1 0.50 1.25 2.17
23 Convex transverse scraper 1 0.90 4.17 7.69 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
24 Concave transverse scraper 0.00 0.00 0.00 0.00 0.00 0.00 1 0.97 2.70 3.33 0.00 0.00 0.00
25 Side-scraper on ventral face 0.00 0.00 0.00 4 4.12 10.81 13.33 0.00 0.00 0.00 0.00 0.00 0.00
26 Abruptly retouched side-scraper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
27 Side-scraper with thinned back 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
28 Side-scraper with bifacial retouch 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
29 Alternately retouched side-scraper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
30 Typical end-scraper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
31 Atypical end-scraper 2 1.79 8.33 15.38 0.00 0.00 0.00 1 0.97 2.70 3.33 2 1.00 2.50 4.34
32 Typical burin  0.00 0.00 0.00 1 1.03 2.70 3.33 1 0.97 2.70 3.33 2 1.00 2.50 4.34
33 Atypical burin 2 1.79 8.33 15.38 1 1.03 2.70 3.33 1 0.97 2.70 3.33 1 0.50 1.25 2.17
34 Typical borers 0.00 0.00 0.00 1 1.03 2.70 3.33 0.00 0.00 0.00 3 15.08 3.75 6.52



1
1

1

35 Atypical borers 0.00 0.00 0.00 1 1.03 2.70 3.33 1 0.97 2.70 3.33 0.00 0.00 0.00
36 Typical backed knife 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
37 Atypical backed knife 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
38 Naturally backed knife 10 8.93 41.66 — 7 7.22 17.95 — 7 6.80 18.94 — 30 15.08 37.03 —
39 Raclette  0.00 0.00 0.00 1 1.03 2.70 3.33 0.00 0.00 0.00 1 0.50 1.25 2.17
40 Truncated fl ake or blade 1 0.90 4.17 7.69 0.00 0.00 0.00 2 1.94 5.41 6.66 5 2.51 6.25 10.87
41 Mousterian tranchet  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
42 Notch 2 1.79 8.33 15.38 6 6.19 16.22 20.00 3 2.91 8.11 10.00 3 15.08 3.75 6.52
43 Denticulate 1 0.90 4.17 7.69 3 3.09 8.11 10.00 5 4.85 13.51 16.66 6 3.02 7.50 13.04
44 Alternately retouched beaks  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
45 Retouch on ventral face 1 0.90 — — 0.00 — — 1 0.97 2 1.00 — —
46–47 Abrupt and alternate retouch (thick) 0.00 — — 0.00 — — 0.00 — — 0.00 — —
48–49 Abrupt and alternate retouch (thin) 0.00 — — 0.00 — — 0.00 — — 0.00 — —
50 Bifacial retouch 0.00 — — 0.00 — — 0.00 — — 0.00 — —
51 Tayac point 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
52 Notched triangle 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
53 Pseudo-microburin 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
54 End-notched piece 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3 15.08 3.75 6.52
62 Miscellaneous 2 (1) 1.79 8.33 15.38 8 (5) 8.25 8.11 10.00 15 (5) 14.56 27.03 33.33 11 (3) 5.53 10.00 17.39
 N  112 24 13  97 37 30  103 37 30  199 80 46

Type  Layer VIIb Layer IX Layer X Layer XI

  N % real % rest. % redc. N % real % rest. % redc. N % real % rest. % redc. N % real % rest. % redc.

1 Levallois fl ake 43 37.72 — — 176 44.22 — — 106 43.44 — — 126 41.86 — —
Levallois blade 5 4.39 — — 22 5.52 — — 21 8.61 — — 20 6.64 — —

2 Atypical Levallois  fl ake 8 7.02 — — 26 6.53 — — 13 5.33 — — 25 8.31 — —
CTE 8 7.02 — — 7 1.79 — — 5 2.05 — — 6 1.99 — —
éclat débordant 5 4.39 — — 24 6.03 — — 15 6.15 — — 8 2.66 — —
éclat outrepassé 0.00 — — 4 1.00 — — 2 0.82 — — 1 0.33 — —
combination 0.00 — —  0.00 — — 1 0.41 — — 1 0.33 — —
éclat rebroussé 0.00 — — 1 0.25 — — 1 0.41 — — 0.00 — —
combination of débordant and rebroussé 0.00 — —  0.00 — — 0.00 — — 0.00 — —

3 Levallois point 0.00 — — 4 1.00 — — 6 2.46 — — 2 0.66 — —
4 Retouched levallois point 0.00 0.00 0.00 1 1.00 0.85 1.10 0.00 0.00 0.00 0.00
5 Pseudo-Levallois fl ake 1 0.89 2.43 — 2 0.50 1.69 — 1 0.41 1.44 — 0.00 0.00 —
6 Mousterian point 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 Elongated Mousterian point 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 Limace 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 Single straight side-scraper 0.00 0.00 0.00 3 0.78 2.54 3.30 2 0.82 2.90 3.45 4 1.33 4.00 5.41
10 Single convex side-scraper 2 1.75 4.87 5.88 11 2.76 9.32 12.09 9 3.69 13.04 15.51 12 3.99 12.00 16.22
11 Single concave side-scraper 0.00 0.00 0.00 4 1.00 3.39 4.40 0.00 0.00 0.00 0.00 0.00 0.00
12 Double straight side-scraper  0.00 0.00 0.00  0.00 0.00 0.00  0.00 0.00 0.00  0.00 0.00 0.00

(continued)
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Table 6.1 (continued)

Type  Layer VIIb Layer IX Layer X Layer XI

  N % real % rest. % redc. N % real % rest. % redc. N % real % rest. % redc. N % real % rest. % redc.

13 Double straight-convex  side-scraper 1 0.89 2.43 2.94 0.00 0.00 0.00 2 0.82 2.90 3.45 0.00 0.00 0.00
14 Double straight-concave side-scraper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1 0.33 1.00 1.35
15 Double convex side-scraper 0.00 0.00 0.00 1 0.25 0.85 1.10 0.00 0.00 0.00 2 0.66 1.90 2.70
16 Double concave side-scraper 0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00
17 Double concave-convex side-scraper 0.00 0.00 0.00 1 0.25 0.85 1.10 0.00 0.00 0.00 1 0.33 1.00 1.35
18 Convergent straight scraper 0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
19 Convergent convex scraper 0.00 0.00 0.00 1 0.25 0.85 1.10 2 0.82 2.90 3.45 0.00 0.00 0.00
20 Convergent concave 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
21 Déjeté (offset) scraper 0.00 0.00 0.00 0.00 0.00 0.00 1 0.41 1.44 1.72 3 1.00 3.00 4.05
22 Straight transverse scraper 0.00 0.00 0.00 1 0.25 0.85 1.10 0.00 0.00 0.00 0.00 0.00 0.00
23 Convex transverse scraper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
24 Concave transverse scraper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
25 Side-scraper on ventral face 1 0.89 2.43 2.94 7 1.76 5.93 7.70 1 0.41 1.44 1.72 4 1.33 4.00 5.41
26 Abruptly retouched side-scraper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
27 Side scraper with thinned back 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
28 Side scraper with bifacial retouch 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1 0.33 1.00 1.35
29 Alternately retouched side-scraper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1 0.33 1.00 1.35
30 Typical end-scraper 0.00 0.00 0.00 2 0.50 1.69 2.20 1 0.41 1.44 1.72 2 0.66 2.00 2.70
31 Atypicak end-scraper 0.00 0.00 0.00 3 0.75 2.54 3.30  0.00 0.00 0.00  0.00 0.00 0.00
32 Typical burin 5 4.39 12.19 14.71 5 1.26 4.24 5.49 2 0.82 2.90 3.45 1 0.33 1.00 1.35
33 Atypical burin 1 0.89 2.43 2.94 1 0.25 0.85 1.10  0.00 0.00 0.00 3 1.00 3.00 4.05
34 Typical borers 0.00 0.00 0.00  0.00 0.00 0.00 1 0.41 1.44 1.72 0.00 0.00 0.00
35 Atypical borers 0.00 0.00 0.00 1 0.25 0.85 1.10 3 1.23 4.35 5.17 0.00 0.00 0.00
36 Typical backed knife 0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
37 Atypical backed knife 1 0.89 2.43 2.94  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
38 Naturally backed knife 6 5.26 14.63 — 25 6.28 21.19 — 10 4.10 14.49 — 26 8.64 26.00 —
39 Raclette 1 0.89 2.43 2.94 1 0.25 0.85 1.10  0.00 0.00 0.00 2 0.66 2.00 2.70
40 Truncated fl akes and blades 5 4.39 12.19 14.71 6 1.51 5.08 6.59 3 1.23 4.35 5.17 7 2.33 7.00 9.46
41 Mousterian tranchet  0.00 0.00 0.00  0.00 0.00 0.00  0.00 0.00 0.00  0.00 0.00 0.00
42 Notch 5 4.39 12.19 14.71 6 1.51 5.08 6.59 8 3.28 11.59 13.79 8 2.66 8.00 10.81
43 Denticulate 4 3.51 9.75 11.76 12 3.02 10.17 13.19 4 1.64 5.80 6.90 8 2.66 8.00 10.81
44 Alternately retouched beaks  0.00 0.00 0.00 1 0.25 0.85 1.10  0.00 0.00  0.00 0.00 0.00
45 Retouch on ventral face 1 0.90 — — 3 0.75 — — 2 0.82 — — 3 1.00 — —
46–47 Abtupt and alternate retouch (thick)  0.00 — — 0.00 — — 0.00 — —  0.00 — —
48–49 Abtupt and alternate retouch (thin) 0.00 — — 0.00 — — 1 0.41 — —  0.00 — —
50 Bifacial retouch 0.00 — — 0.00 — — 0.00 — — 0.00 — —
51 Tayac points 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
52 Notched triangles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
53 Pseudo-microburins 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
54 End-notched pieces 0.00 0.00 0.00 4 1.00 3.39 4.40 2 0.82 2.90 3.45 1 0.33 1.00 1.35
62 Miscellanious 11 (3) 9.65 19.51 23.53 31 (12) 4.77 16.10 20.88 19 (2) 7.79 24.64 29.31 22 (9) 7.31 13.00 17.57
 N  114 41 34  398 118 91  244 69 58  301 100 74
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(continued)

 Type Layer XII  Layer XIII Layer XIV Layer XV

  N % real % rest. % redc. N % real % rest. % redc. N % real % rest. % redc. N % real % rest. % redc.

1 Levallois fl ake 67 30.04 — — 241 32.74 — — 68 29.31 — — 727 35.27 — —
Levallois blade 13 5.83 — — 63 8.60 — — 17 7.33 — — 223 10.82 — —

2 Atypical Levallois  fl ake 16 7.17 — — 57 7.74 — — 17 7.33 — — 229 11.11 — —
CTE 9 4.04 — — 10 1.36 — — 4 1.72 — — 9 0.44 — —
éclat débordant 7 3.14 — — 16 2.17 — — 6 2.59 — — 59 2.86 — —
éclat outrepassé 2 0.90 — —  0.00 — —  0.00 — — 8 0.39 — —
combination  0.00 — —  0.00 — —  0.00 — —  0.00 — —
éclat rebroussé 6 2.69 — — 6 0.82 — — 2 0.86 — — 5 0.24 — —
combination of débordant and rebroussé  0.00 — —  0.00 — —  0.00 — —  0.00 — —

3 Levallois point 2 0.90 — — 7 0.95 — — 10 4.31 — — 167 8.10 — —
4 Retouched levallois point 0.00 0.00 0.00 1 0.14 0.36 0.45 1 0.43 1.10 1.20 4 0.19 0.71 1.24
5 Pseudo-Levallois fl ake 0.00 0.00 — 3 0.41 1.07 — 1 0.43 1.10 — 10 0.49 1.78 —
6 Mousterian point 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 Elongated Mousterian point 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 Limace 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 Single straight side-scraper 1 0.49 1.09 1.22 23 3.13 8.19 10.36 0.00 0.00 0.00 7 0.34 1.25 2.17
10 Single convex side-scraper 13 5.83 14.29 15.85 34 4.62 12.00 15.32 0.00 0.00 0.00 18 0.87 3.20 5.57
11 Single concave side-scraper 0.00 0.00 0.00 8 1.09 2.83 3.60 0.00 0.00 0.00  0.00 0.00 0.00
12 Double straight side-scraper 0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00
13 Double straight-convex  side-scraper 0.00 0.00 0.00 5 0.68 1.78 2.25 0.00 0.00 0.00 1 0.05 0.18 0.31
14 Double straight-concave side-scraper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
15 Double convex side-scraper 0.00 0.00 0.00 2 0.27 0.71 0.90 0.00 0.00 0.00 2 0.09 0.36 0.62
16 Double concave side-scraper 0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00
17 Double concave-convex side-scraper 0.00 0.00 0.00 1 0.14 0.36 0.45 0.00 0.00 0.00 0.00 0.00 0.00
18 Convergent straight scraper 0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
19 Convergent convex scraper 0.00 0.00 0.00 2 0.27 0.71 0.90 0.00 0.00 0.00 0.00 0.00 0.00
20 Convergent concave 0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
21 Déjeté (offset) scraper 2 0.90 2.20 2.44 2 0.27 0.71 0.90 0.00 0.00 0.00 1 0.05 0.18 0.31
22 Straight transverse scraper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
23 Convex transverse scraper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
24 Concave transverse scraper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
25 Side-scraper on ventral face 5 2.24 5.49 6.10 5 0.68 1.78 2.25 1 0.43 1.10 1.20 12 0.59 2.17 3.79
26 Abruptly retouched side-scraper 0.00 0.00 0.00 0.00 0.00 0.00 1 0.43 1.10 1.20 1 0.05 0.18 0.31
27 Side-scraper with thinned back 0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00  0.00 0.00 0.00
28 Side-scraper with bifacial retouch 0.00 0.00 0.00 0.00 0.00 0.00 1 0.43 1.10 1.20 1 0.05 0.18 0.31
29 Alternately retouched side-scraper 0.00 0.00 0.00 3 0.41 1.07 1.35  0.00 0.00 0.00 2 0.09 0.36 0.62
30 Typical end-scraper 3 1.35 3.30 3.66 2 0.27 0.71 0.90 1 0.43 1.10 1.20 2 0.09 0.36 0.62
31 Atypicak end-scraper 2 0.90 2.20 2.44 2 0.27 0.71 0.90 5 2.16 5.49 6.02 11 0.53 1.96 3.40
32 Typical burin 7 3.14 7.69 8.54 2 0.27 0.71 0.90 6 2.59 6.59 7.23 17 0.82 3.03 5.26
33 Atypical burin 1 0.49 1.10 1.22 6 0.82 2.14 2.70 3 1.29 3.30 3.61 16 0.78 2.85 4.95
34 Typical borers 1 0.49 1.10 1.22 1 0.14 0.36 0.45  0.00 0.00 0.00 1 0.05 0.18 0.31
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Table 6.1 (continued)

Type Layer XII  Layer XIII Layer XIV Layer XV

  N % real % rest. % redc. N % real % rest. % redc. N % real % rest. % redc. N % real % rest. % redc.

35 Atypical borers  0.00 0.00 0.00 2 0.27 0.71 0.90 0.00 0.00 0.00 8 0.39 1.43 2.48
36 Typical backed knife  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1 0.05 0.18 0.31
37 Atypical backed knife 1 0.49 1.10 1.22 0.00 0.00 0.00 0.00 0.00 0.00 3 0.15 0.53 0.93
38 Naturally backed knife 9 4.04 9.89 — 56 7.61 19.93 — 7 3.01 7.69 — 228 11.06 40.64 —
39 Raclette  0.00 0.00 0.00 7 0.95 2.49 3.15 3 1.29 3.30 3.61 2 0.10 0.36 0.62
40 Truncated fl akes and blades 6 2.69 6.59 7.32 8 1.08 2.85 3.60 4 1.72 4.40 4.82 37 1.80 6.60 11.46
41 Mousterian tranchet  0.00 0.00 0.00  0.00 0.00 0.00  0.00 0.00 0.00  0.00 0.00 0.00
42 Notch 4 1.79 4.40 4.89 36 4.89 12.81 16.22 19 8.19 20.88 22.89 47 2.28 8.38 14.55
43 Denticulate 10 4.48 10.99 12.20 29 3.94 10.32 13.06 15 6.47 16.48 18.07 31 1.50 5.53 9.60
44 Alternately retouched beaks 0.00 0.00 0.00  0.00 0.00 0.00  0.00 0.00 0.00 10 0.49 1.78 3.10
45 Retouch on ventral face 4 1.79 — — 7 0.95 — — 1 0.43 — — 19 0.92 — —
46–47 Abtupt and alternate retouch (thick) 0.00 — — 0.00 — — 0.00 — — 0.00 — —
48–49 Abtupt and alternate retouch (thin) 0.00 — — 0.00 — — 0.00 — — 0.00 — —
50 Bifacial retouch 0.00 — — 2 0.27 — — 0.00 — — 0.00 — —
51 Tayac points 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
52 Notched triangles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
53 Pseudo-microburins 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
54 End-notched pieces 1 0.49 1.10 1.22 4 0.54 1.42 1.79 3 1.29 3.30 3.61 7 0.33 1.25 1.55
62 Miscellanious 33 (6) 14.80 29.67 32.93 83 (45) 13.48 13.17 16.59 36 (16) 15.52 21.98 24.10 135 (54) 6.55 14.43 25.08
 N  223 91 82  735 283 222  232 91 83  2061 561 323

Type Layer XVa Layer XVb Layer XVf Layer XVII

  N % real % rest. % redc. N % real % rest. % redc. N % real % rest. % redc. N % real % rest. % redc.

1 Levallois fl ake 153 40.03 — — 29 33.72 — — 170 47.22 — — 166 39.06 — —
Levallois blade 36 9.89 — — 9 10.47 — — 31 8.61 — — 52 12.23 — —

2 Atypical Levallois  fl ake 24 6.59 — — 8 9.30 — — 32 8.89 — — 32 7.53 — —
CTE 1 0.27 — — 1 1.16 — — 6 1.67 — — 24 5.65 — —
éclat débordant 23 6.32 — — 11 12.79 — — 17 4.72 — — 3 0.71 — —
éclat outrepassé 3 0.82 — — 1 1.16 — — 7 1.94 — — 2 0.47 — —
combination 1 0.27 — — 0.00 — — 2 0.56 — —  0.00 — —
éclat rebroussé 1 0.27 — — 0.00 — —  0.00 — — 4 0.94 — —
combination of débordant and rebroussé 1 0.27 — — 0.00 — —  0.00 — — 1 0.24 — —

3 Levallois point 4 1.10 — — 1 1.16 — — 3 0.83 — — 5 1.18 — —
4 Retouched levallois point  0.00 0.00 0.00 0.00 0.00 0.00 1 0.28 1.18  0.00 0.00 0.00
5 Pseudo-Levallois fl ake 3 0.84 2.70 — 0.00 0.00 — 6 1.69 7.06 — 2 0.47 1.65 —
6 Mousterian point 0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00  0.00 0.00 0.00
7 Elongated Mousterian point 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 Limace 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 Single straight side-scraper 1 0.27 0.90 1.54 1 1.16 3.85 10.00 0.00 0.00 0.00 3 0.71 2.48 2.78
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10 Single convex side-scraper 6 1.65 5.41 9.23 0.00 0.00 0.00 0.00 0.00 0.00 7 1.65 5.79 6.48
11 Single concave side-scraper 1 0.27 0.90 1.54 0.00 0.00 0.00 0.00 0.00 0.00 2 0.47 1.65 1.85
12 Double straight side-scraper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
13 Double straight-convex  side-scraper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
14 Double straight-concave side-scraper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
15 Double convex side-scraper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1 0.24 0.83 0.93
16 Double concave side-scraper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
17 Double concave-convex side-scraper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
18 Convergent straight scraper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
19 Convergent convex scraper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
20 Convergent concave 0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00
21 Déjeté (offset) scraper 0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00 3 0.71 2.48 2.78
22 Straight transverse scraper 0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00  0.00 0.00 0.00
23 Convex transverse scraper 0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00 1 0.24 0.83 0.93
24 Concave transverse scraper 0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00  0.00 0.00 0.00
25 Side-scraper on ventral face 2 0.55 1.80 3.08 0.00 0.00 0.00 1 0.28 1.18 3.45 2 0.47 1.65 1.85
26 Abruptly retouched side-scraper  0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00 1 0.24 0.83 0.93
27 Side-scraper with thinned back  0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00
28 Side-scraper with bifacial retouch 2 0.55 1.80 3.08 0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00
29 Alternately retouched side-scraper  0.00 0.00 0.00 0.00 0.00 0.00 1 0.28 1.18 3.45 0.00 0.00 0.00
30 Typical end-scraper 2 0.55 1.80 3.08 0.00 0.00 0.00  0.00 0.00 0.00 10 2.35 8.26 9.26
31 Atypicak end-scraper 2 0.55 1.80 3.08 0.00 0.00 0.00 2 0.56 2.35 6.90 3 0.71 2.48 2.78
32 Typical burin 3 0.82 2.70 4.61 1 1.16 3.85 10.00 2 0.56 2.35 6.90 1 0.24 0.83 0.93
33 Atypical burin 2 0.55 1.80 3.08 0.00 0.00 0.00 2 0.56 2.35 6.90 5 1.18 4.13 4.63
34 Typical borers 2 0.55 1.80 3.08 0.00 0.00 0.00 1 0.28 1.18 3.45 3 0.71 2.48 2.86
35 Atypical borers 4 1.10 3.60 6.15 0.00 0.00 0.00 0.00 0.00 0.00 3 0.71 2.48 2.86
36 Typical backed knife  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00
37 Atypical backed knife  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00
38 Naturally backed knife 43 11.81 38.74 — 16 18.60 61.54 — 50 13.89 58.82 — 11 2.59 9.09 —
39 Raclette 1 0.27 0.90 1.54  0.00 0.00 0.00  0.00 0.00 0.00 2 0.47 1.65 1.85
40 Truncated fl akes and blades 7 1.92 6.31 10.77 0.00 0.00 0.00 2 0.56 2.35 6.90 2 0.47 1.65 1.85
41 Mousterian tranchet  0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00  0.00 0.00 0.00
42 Notch 11 3.02 9.91 16.92 1 1.16 3.85 10.00 8 2.22 9.41 27.57 19 4.47 15.70 17.59
43 Denticulate 6 1.65 5.41 9.23 2 2.33 7.69 20.00 1 0.28 1.18 3.45 19 4.47 15.70 17.59
44 Alternately retouched beaks  0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00  0.00 0.00
45 Retouch on ventral face 1 0.27 — — 0.00 — — 2 0.56 — — 1 0.24 — —
46–47 Abtupt and alternate retouch (thick) 0.00 — — — — 0.00 — — 0.00 — —
48–49 Abtupt and alternate retouch (thin) 0.00 — — — — 0.00 — — 0.00 — —
50 Bifacial retouch 0.00 — — — — 0.00 — — 0.00 — —
51 Tayac points   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
52 Notched triangles  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
53 Pseudo-microburins  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
54 End-notched pieces 1 0.27 0.90 1.54 0.00 0.00 0.00 0.00 0.00 0.00 1 0.24 0.83 0.93
62 Miscellanious 17 (5) 17.85 39.63 55.08 5 5.81 19.23 50.00 13 (5) 3.61 14.44 38.23 34 (14) 8.00 25.19 18.52
 N  364 111 65  86 26 10  360 85 29  425 121 108

(continued)
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Table 6.1 (continued)

 Type Layer XIX Layer XXI Layer XXII

  N % real % rest. % redc. N % real % rest. % redc. N % real % rest. % redc.

1 Levallois fl ake 115 49.36 — — 77 52.38 — — 35 47.95 — —
Levallois blade 9 3.86 — — 11 7.48 — — 6 8.22 — —

2 Atypical Levallois  fl ake 24 10.30 — — 10 6.80 — — 5 6.85 — —
CTE 18 7.73 — — 5 3.40 — — 1 1.37 — —
éclat débordant 1 0.43 — — 1 0.68 — — 1 1.37 — —
éclat outrepassé  0.00 — — 1 0.68 — — 1 1.37 — —
combination  0.00 — — 0.00 — — 1 1.37 — —
éclat rebroussé 3 1.29 — — 0.00 — — 0.00 — —
combination of débordant and rebroussé 1 0.43 — — 0.00 — — 0.00 — —

3 Levallois point 1 0.43 — — 0.00 — — 0.00 — —
4 Retouched Levallois point  0.00 0.00 0.00 1 0.68 2.44 0.00 0.00
5 Pseudo-Levallois fl ake 1 0.43 1.64 — 0.00 0.00 — 0.00 0.00 —
6 Mousterian point 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 Elongated Mousterian point 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 Limace 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 Single straight side-scraper 0.00 0.00 0.00 1 0.68 2.44 2.70 0.00 0.00 0.00
10 Single convex side-scraper 3 1.29 4.92 5.45 2 1.36 4.88 5.41 0.00 0.00 0.00
11 Single concave side-scraper 2 0.86 3.28 3.64 0.00 0.00 0.00 1 1.37 4.35 5.00
12 Double straight side-scraper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
13 Double straight-convex  side-scraper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
14 Double straight-concave side-scraper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
15 Double convex side-scraper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
16 Double concave side-scraper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
17 Double concave-convex side-scraper 0.00 0.00 0.00 0.00 0.00 0.00 1 1.37 4.35 5.00
18 Convergent straight scraper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
19 Convergent convex scraper  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
20 Convergent concave 1 0.43 0.00 1.82 0.00 0.00 0.00 0.00 0.00 0.00
21 Déjeté (offset) scraper  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
22 Straight transverse scraper  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
23 Convex transverse scraper 1 0.43 1.64 1.82 0.00 0.00 0.00 0.00 0.00 0.00
24 Concave transverse scraper  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
25 Side-scraper on ventral face 2 0.86 3.28 3.64 0.00 0.00 0.00 0.00 0.00 0.00
26 Abruptly retouched side-scraper  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
27 Side-scraper with thinned back  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
28 Side-scraper with bifacial retouch  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
29 Alternately retouched side-scraper  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
30 Typical end-scraper 2 0.86 4.92 3.64 1 0.68 2.44 2.70 0.00 0.00 0.00
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31 Atypical end-scraper 7 3.00 11.48 12.73 3 2.04 7.32 11.11  0.00 0.00 0.00
32 Typical burin 3 1.29 4.92 5.45 1 0.68 2.44 2.70 1 1.37 4.35 5.00
33 Atypical burin 3 1.29 4.92 5.45 0.00 0.00 0.00 1 1.37 4.35 5.00
34 Typical borers  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
35 Atypical borers 1 0.43 1.64 1.82 0.00 0.00 0.00 0.00 0.00 0.00
36 Typical backed knife  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
37 Atypical backed knife  0.00 0.00 0.00 2 1.36 4.88 0.00 0.00 0.00
38 Naturally backed knife 5 2.15 8.20 — 4 2.72 9.76 — 3 4.11 13.04 —
39 Raclette 1 0.43 1.64 1.82 0.00 0.00 0.00 2 2.74 8.70
40 Truncated fl akes and blades  0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00
41 Mousterian tranchet  0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00
42 Notch 12 5.15 19.67 28.82 11 7.48 26.83 3 4.11 13.04 15.00
43 Denticulate 11 4.72 18.03 2.00 7 4.76 17.07 18.92 8 10.96 34.78 40.00
44 Alternately retouched beaks  0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00
45 Retouch on ventral face  0.00 — — 0.00 — — 0.00 — —
46–47 Abrupt and alternate retouch (thick) 0.00 — — 0.00 — — 0.00 — —
48–49 Abrupt and alternate retouch (thin) 0.00 — — 1 0.68 — — 0.00 — —
50 Bifacial retouch 0.00 — — 0.00 — — 0.00 — —
51 Tayac points 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
52 Notched triangles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
53 Pseudo-microburins 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
54 End-notched pieces 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
62 Miscellaneous 6 2.58 9.84 10.90 8 5.44 19.51 26.62 3 4.11 13.04 15.00
 N  233 61 55  147 41 37  73 23 20

Real counts include retouched fl akes, pieces with isolated removal (in type 62); restricted and reduced counts do not include pieces with isolated removals (the number of which 
out of Miscellaneous is shown in parentheses); reduced frequencies calculated after Jelinek( 1975:303–304).
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Figure 6.1 Cumulative graphs showing the real and restricted typological composition of the 
Qafzeh assemblages. See text for detailed explanations about the calculations involved.
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latter pattern characterizes the older assemblages in the 
Qafzeh sequence (with the addition of layer VIIb).

Group I

The characteristics of unretouched Levallois fl akes and 
blades were discussed in detail in chapter 5 and need 
not be reiterated. Levallois points, clearly derived from 

the use of a Levallois unipolar convergent system of 
fl aking (chapters 4, 5), tend to be relatively long (plates 
26:1–5, 8–10, 30:1, 44:1). In layer XV, 19.7% of 122 com-
plete points are of laminar proportions. No other assem-
blage includes a large enough number of points to enable 
inter-assemblage comparisons. In both layers VIIa and 
XIV, the next “point-rich” assemblages (with N = 9, N = 
10, respectively), there are no elongated points. Another 

Figure 6.1 (continued)
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characteristic of the points of layer XV is the tendency to 
remove them off the center of the core’s fl aking surface.

Retouched Levallois points (type 4) hardly occur in any 
of the assemblages (appendix 5, table 6.1). This character-
istic is in line with the overall paucity of Levallois points 
and triangular fl akes in the assemblages (chapter 5). Even 
in layer XV, retouched Levallois points (N = 4) form only 
2.34% of all Levallois elements present in this layer.

The Mousterian Group (Group II)

This group in the Qafzeh assemblages is composed almost 
exclusively of racloirs (side-scrapers). Hence the value for 
group II frequencies is often identical to that of IR (index 
racloirs; see table 6.2b). The lowest value of IR (0.34 in 
layer XIV) is a rare exception, the common index being ca. 
20–30 (for layers with N of tools is > 50).

Pseudo-Levallois points (plate 20:5–7) are less with 
common in the Qafzeh assemblages, despite their alleged 
abundance in centripetal and discoidal fl aking systems 
(Ohnuma 1990). Morphological regularities of artifacts 
in this category are a result of their technological role in 
the fl aking process rather than of imposition of form by 
retouch on lithic blanks. Thus, they have been discussed 
in more details in chapter 5.

Mousterian points and limaces (types 6–8) are virtually 
absent from any of the assemblages (table 6.1).

Single convex side-scrapers (table 6.1; plates 19:1, 24:2, 
31:1, 3, 34:2, 37:1, 9–10, 13, 40:9, 46:1, 5, 30:5) are the com-
monest type of scrapers. Other simple types (plates 10:7, 
14:5, 19:6, 9, 23:4, 31:2, 33:5, 12, 41:6, 42:3, 43:6, 8–9) are rep-
resented in much lower frequencies. The Qafzeh assem-
blages share this tendency with most other Levantine 

Figure 6.2 Frequencies of retouched blanks by typological groups. 
Only assemblages with N ≥ 30 are included in this analysis. See 
text for details about the compositions of these groups.

Figure 6.3 Frequencies of retouched tools out of all fl akes and fl ake tools (left axis); and 
out of the total number of pieces in an assemblages (including cores and debris) (right 
axis). See tables 6.2, 6.3, and 7.1 for absolute frequencies.
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Table 6.2a Typological indices (real)

Layer N ILty IR IRc IRt IAu II III IV IVelargi

III 40 50.00 5.00 0.00 0.00 0.00 10.00 5.00 7.50 7.50
IV 45 60.00 6.67 2.22 0.00 4.44 8.89 8.89 0.00 8.89
V 112 77.68 2.68 0.89 0.89 0.00 3.57 4.46 0.89 2.68
VI 97 56.70 13.40 0.00 0.00 0.00 13.40 4.12 3.09 9.28
VII 103 58.25 5.83 0.97 0.97 0.00 5.83 7.77 4.85 7.77
VIIa 199 58.37 5.53 0.00 0.50 0.00 7.54 6.53 3.02 6.03
VIIb 114 60.53 3.51 0.00 0.00 0.88 4.39 9.45 3.51 7.89
VIII 39 53.85 7.69 7.69 0.00 0.00 15.38 10.26 2.56 5.13
IX 398 66.58 7.29 0.25 0.25 0.00 7.79 4.52 3.02 5.53
X 244 69.67 6.97 1.23 0.00 0.00 7.38 4.10 1.64 5.74
XI 301 62.79 9.63 1.00 0.00 0.00 9.63 4.32 2.66 5.65
XII 223 54.71 9.42 0.90 0.00 0.45 9.42 8.97 4.48 6.73
XIII 735 54.55 11.16 0.54 0.00 0.00 11.97 3.13 3.95 9.39
XIV 232 53.88 1.29 0.00 0.00 0.00 1.72 8.19 6.47 15.95
XV 2,061 69.43 2.18 0.05 0.00 0.19 2.67 4.61 1.50 4.12
XVa 364 67.86 3.30 0.00 0.00 0.00 4.12 6.04 1.65 4.95
XVb 86 69.76 1.16 0.00 0.00 0.00 1.16 1.16 2.32 3.49
XVf 360 74.72 0.28 0.00 0.00 0.00 2.22 2.50 0.28 2.50
XVII 425 68.00 4.71 0.71 0.24 0.00 5.18 6.35 4.47 9.18
XVIIa 8 75.00 0.00 0.00 0.00 0.00 0.00 0.00 12.50 12.50
XVIII 17 53.33 11.11 0.00 0.00 0.00 11.11 11.11 6.67 11.11
XIX 233 73.82 3.86 0.43 0.43 0.00 4.29 6.87 4.72 9.87
XX 14 85.71 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
XXI 147 72.11 2.04 0.00 0.00 1.36 2.04 4.76 4.76 12.24
XXII 73 68.50 2.74 0.00 0.00 0.00 2.74 2.74 10.96 15.07
XXIII 6 62.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.5
XXIV 29 80.00 0.00 0.00 0.00 0.00 0.00 0.00 3.33 13.33

Table 6.2b Typological indices (restricted)

Layer Na IR IRc IRt IAu I II III IV IVelargi

III 24 8.33 0.00 0.00 0.00 0.00 16.66 8.33 12.50 12.50
IV 20 15.00 5.00 0.00 10.00 5.00 20.00 20.00 0.00 0.00
V 24 12.50 4.17 4.17 0.00 4.17 16.67 20.83 4.17 12.50
VI 37 35.14 0.00 0.00 0.00 0.00 35.14 10.81 8.11 24.32
VII 37 16.22 2.70 2.70 0.00 0.00 16.22 16.22 13.51 21.62
VIIa 80 13.75 0.00 1.25 0.00 1.25 18.75 16.25 7.50 15.00
VIIb 41 9.76 0.00 0.00 2.44 0.00 12.20 29.27 9.76 21.95
VIII 14 21.43 7.14 0.00 0.00 0.00 35.71 21.43 7.14 14.29
IX 118 24.58 0.85 0.85 0.00 0.85 26.27 15.25 10.17 18.64
X 69 24.64 4.35 0.00 0.00 0.00 26.09 14.49 5.80 20.29
XI 100 29.00 3.00 0.00 0.00 0.00 29.00 13.00 8.00 17.00
XII 91 23.08 2.20 0.00 1.10 0.00 23.08 22.00 10.99 16.48
XIII 281 30.14 1.42 0.00 0.00 0.35 31.21 8.16 10.28 24.47
XIV 91 3.30 0.00 0.00 0.00 1.10 4.40 20.88 16.48 40.66
XV 561 8.02 0.18 0.00 0.71 0.71 9.80 17.28 5.53 15.15
XVa 111 10.81 0.00 0.00 0.00 0.00 13.51 19.82 5.41 16.22
XVb 26 3.85 0.00 0.00 0.00 0.00 3.85 3.85 7.69 11.54
XVf 85 2.35 0.00 0.00 0.00 1.18 9.41 10.59 1.18 10.59
XVII 121 16.53 2.48 0.83 0.00 0.00 18.18 22.31 15.70 32.23
XVIIa 7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 14.29 14.29
XVIII 19 10.53 0.00 5.26 0.00 0.00 10.53 0.00 10.53 10.53
XIX 61 14.75 1.64 1.64 0.00 0.00 16.39 26.23 18.03 37.70
XX 12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
XXI 41 7.32 0.00 0.00 4.88 2.44 9.76 17.07 17.07 43.90
XXII 23 8.70 0.00 0.00 0.00 0.00 8.70 8.70 34.78 47.83
XXIII 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 33.33 33.33
XXIV 6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 16.67 66.67

a Does not include types 1–3, 45–50.
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Middle Paleolithic sites (Goren-Inbar 1990a; Marks 
1992a:136). Double (plates 15:7, 10, 23:1, 37:11–12, 40:5, 
44:3–4), convergent (plates 32:6, 40:2), and offset (déjeté) 
scrapers (plates 22:3, 33:10, 35:6–7, 37:6–7, 39:7) are few in 
any single layer (table 6.1, fi gure 6.5a).

The Upper Paleolithic Group (Group III)

End-scrapers (plates 15:12–13, 16:8, 6, 40:4) are the domi-
nant component of group III, but their frequencies do not 

drastically exceed those of burins or perforators (plates 
19:3, 5, 21:8) (table 6.1, fi gure 6.5b). Backed knives (plates 
24:1, 46:4) are absent from practically all the assemblages: 
IAu is nil in most cases. In the few instances in which high 
values were recorded, this is due mainly to small sample 
sizes. The paucity of retouched backed knives contrasts 
the relatively ubiquitous occurrence of naturally backed 
knives and further emphasizes the different processes 
of tool production that underlie the appearance of these 
two types in the assemblages. Atypical forms of grattoirs 

Table 6.3 Typological groups (retouched pieces only): Absolute, (relative) frequencies, expected values, and stan-
dardized residuals

Layer N a b II III IVelargi Others

VI 32 6.93 4.53   13 (40.63) 
 7.22 2.48

  4 (12.50)
 7.38 –1.44

   9 (28.13)
 9.63 –0.25

   6 (18.75)
 7.77 –.074

VII 30 8.47 6.09   6 (20.00)
 6.77 –0.34

  6 (20.00)
 6.92 –0.40

   8 (26.67)
 9.03 –0.41

  10 (33.33)
 7.29 1.17

VIIa 45 
[1] 

7.68 3.86   11 (24.44) 
10.15 0.31

  13 (28.89)
10.38 0.94

  12 (26.66)
13.54 –0.51

   9 (20.00)
10.93 –0.68

VIIb 34 10.86 7.00   4 (11.76)
 7.67 –1.52

  12 (35.29)
 7.84 1.72

   9 (26.47)
10.23 –0.47

   9 (26.47)
 8.26 0.30

IX 90 
[1]

8.10 6.31   29 (32.22)
20.30 2.27

  18 (20.00)
20.75 –0.71

  22 (24.44)
27.08 –1.21

  21 (23.33)
21.86 –0.22

X 58 9.57 6.90   17 (29.31)
13.08 1.26

  10 (17.24)
13.37 –1.08

  14 (24.13)
17.45 –1.01

  17 (29.31)
14.09 0.91

XI 74 8.75 7.08   29 (39.19)
16.69 3.52

  13 (17.57)
17.06 –1.15

  17 (22.93)
22.27 –1.37

  15 (20.27)
17.98 –.83

XII 82 16.47 12.93   21 (25.61)
18.49 0.68

  21 (25.61)
18.91 0.57

  15 (18.29)
24.68 –2.40

  25 (30.48)
19.92 1.35

XIII 221 
[1]

9.90 7.09   85 (38.46)
49.84 6.18

  23 (10.41)
51.96 –4.87

  69 (31.22)
66.51 0.40

  44 (19.91)
53.69 –1.66

XIV 82 
[1]

16.77 11.19    3 (3.69)
18.49 –4.22

  19 (23.17)
18.91 0.03

  37 (45.12)
24.68 3.06

  23 (28.05)
19.92 0.82

XV 319 
[4]

5.29 2.29   45 (14.11)
71.94 –4.18

  96 (30.09)
73.56 3.40

  85 (26.65)
96.00 –1.53

  93 (29.15)
77.49 2.31

XVa 65 4.06 1.12   12 (18.46)
14.66 –0.81

  22 (33.85)
14.99 2.12

  18 (27.69)
19.56 –0.43

  13 (20.00)
15.79 –0.83

XVf 28 
[1]

1.84 0.79    2 (7.14)
6.31 –1.97

   9 (32.14)
 6.46 1.15

   9 (32.14)
8.43 0.24

   8 (28.57)
 6.80 0.53

XVII 108 12.46 3.76   20 (18.52)
24.36 –1.05

  27 (25.00)
24.91 –1.05

  39 (36.11)
32.50 1.13

  22 (20.37)
26.24 –0.99

XIX 55 10.68 3.16    9 (16.36)
12.40 –1.12

  16 (29.09)
12.68 1.08

  23 (60.00)
16.55 1.94

   7 (12.73)
13.36 –2.04

XXI 36 
[1]

11.97 3.40    3 (8.33)
 8.12 –2.07

   7 (19.44)
 8.30 –0.52

  18 (50.00)
10.83 2.64

   8 (22.22)
 8.75 –0.29

XXII 20 10.99 3.80    2 (10.00)
 4.51 –1.35

   2 (10.00)
 4.61 –1.40

  11 (55.00)
 6.02 2.45

   5 (25.00)
 4.86 0.07

Notes: Total chi-square = 156.23; p < .001; df – 48.
Layers with N ≥ 20 only. N does not include types 1–3, 5, 38, 45–50 (after Jelinek 1975) and blanks with isolated removals. Frequencies of 
retouched Levallois points (group I) appear where relevant in square brackets and are added to total counts for calculations of the next 
two columns. Group I counts were omitted from calculations of relative frequencies and expected values in individual cells, as well as 
from the total x2 value of the table. Residuals that are statistically signifi cant at p ≤ .05 are in bold face.
a = % from combined numbers of tools and debitage.
b = % from the total presented in the fi rst column of table 7.1.
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Figure 6.4 Relationship between typological groups in Qafzeh assemblages. Only assemblages with 
N ≥ 20 for reduced counts are shown here. A: The clustering of assemblages according to composition 
of typological groups. B: Co-variation of typological groups in the various assemblages.
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Figure 6.5 Internal composition of typological groups in selected assemblages. A: Scrapers. “Simple” scrap-
ers include Bordes’s types 9–11, 22–28; “Complex” scrapers consist of Bordes’s types 12–21, 27, 28. 
B: Upper Paleolithic group. Note the small absolute frequencies within group in each assemblage. Only 
assemblages with N > 10 for the group are included in each analysis.



Lithic Production: 3. The Retouched Artifacts

125

(end-scrapers) and borers are as frequent as the typical 
ones (e.g., plates 13:12, 14:2, 6, 15:4, 40:4; table 6.1). A few 
end-scrapers in layers XIX and XVII, classifi ed here as 
atypical forms, are reminiscent of Upper Paleolithic cari-
nated scrapers (e.g., plate 13:7–8).

Burins are somewhat better executed than the end-
scrapers. The vast majority of burins are dihedral or on 
a natural break (plates 21:7, 22:1–2, 5, 32:2, 35:8, 36:1–2), 
although burins on truncations do occur (plates 30:14–15, 
34:4). Layer XIV is exceptional in that all the burins (N = 9) 
are on truncations.

Borers (plates 15:2, 19:1, 3, 5, 21:8) are well made, with 
clear tips shaped by retouch on both lateral edges. Several 
specimens exhibit retouch on only one edge, while the 
other edge is formed by a break or a single blow on the 
face opposite the retouch. Such pieces were classifi ed 
as “alternately retouched beaks” (type 44; plate 22:7). 
Following the Bordesian convention, such pieces were 
excluded from group III counts.

Truncated pieces (type 40) occur in most of the assem-
blages (table 6.1, plate 22:4). Many of these were achieved 
by the use of abrupt or regular retouch. However, some 
pieces bearing Nahr Ibrahim technique were also con-
sidered truncations. When this technique was applied to 
modify only a small part of the fl ake’s distal/proximal 
edge so that the two modifi ed faces formed an obtuse 
angle, and when fl ake scars indicated that all resultant 
fl akes had been of similar sizes, the artifact was consid-
ered a truncated piece (table 6.4; plates 9:2, 23:2, 28:1, 
31:4–5, 37:5).

Notches and Denticulates (Group IVelargi)

Notches (plates 15:1, 20:9, 21:1, 12, 30:10, 39:9) are the 
most frequent tool type in this group, followed by den-
ticulates (plates 12:6, 8, 14:3, 15:3, 5, 9, 16:9, 29, 5, 30:13). 
The relative proportions of frequencies of notches to 
denticulates vary between 0.5 (layer XII) and 1.74 (layer 
XV). Specimens of this typological group are normally 
well executed, with only rare occurrences of Clactonian 
notches. The frequencies of end-notched pieces (type 54; 
plate 39:4) are low.

Miscellaneous

A large number of retouched/modifi ed artifacts do not 
conform with any of Bordes’s types. Some of these are 
classifi ed as retouched fl akes (type 106; plates 11:2, 12:4–5, 
39:12, 41:4, 42:2), since they bear regular and continu-
ous retouch along one or more edges. It should be noted 
that, while they are recognized as a distinct type, for 
graphic purposes and Bordesian counts these artifacts 
were included in Bordes’s type 62 (following Goren-Inbar 
1990a:63; see appendices 4, 5 for explanation and detailed 

counts). Other artifacts classifi ed as miscellaneous (Bordes’s 
type 62) exhibit various types of retouch (e.g., fl at, abrupt, 
or mixed retouch) on either edges or tips of fl akes. In a 
few cases racloir-like retouch appears on distal ends of 
fl akes.

Two other types of modifi ed fl akes were distin-
guished in the Qafzeh assemblages. These are fl akes with 
signs of utilization (type 120; plates 23:2, 29:4, 33:4, 12, 
39:10) and fl akes bearing isolated removals (type 121) on 
either the dorsal or ventral face. These two non-standard-
ized types occur in almost all assemblages and, although 
they were omitted from the formal counts (table 6.1), 
their occurrence enhances the informal character of these 
assemblages.

Nahr Ibrahim Technique

Most items included in the miscellaneous category were 
modifi ed by bifacial treatment of the fl ake. Their pro-
cess involves the truncation of a fl ake on one face and 
then the use of the truncated edge as a striking plat-
form for removals from the other face. First described 
as “truncated-faceted” or thinned fl akes (i.e., conceived 
as tools; Crew 1976; Schroëder 1969), such artifacts have 
been viewed as cores by other archaeologists (Goren-
Inbar 1988b; Hovers 2007; Munday 1976a; Nishiaki 1985; 
Solecki and Solecki 1970, who coined the name “Nahr 
Ibrahim cores”).

There has been much debate as to whether this was a 
technique for removing fl akes (débitage) off cores-on-fl akes 
or for shaping fl akes into tools (façonnage). The occurrence 
of a “truncated-faceted” platform along the whole circum-
ference of the fl ake, analogous to the preparation of cen-
tripetally worked Levallois cores, indeed supports their 
interpretation as cores. The small size of the fl akes com-
pared to cores, as well as that of the resultant secondary 
fl akes, does not rule out the proposition that these were 
cores (Dibble and McPherron 2006; Goren-Inbar 1988b; 
Hovers 2007; see plates 20:1–4, 26:1–2, which show inten-
tional Levallois points, albeit miniature in size). Although 
there is no size difference between fl akes selected to be 
used as cores and those that were modifi ed for other pur-
poses (table 6.4; cf. table 4.9), the distinction between Nahr 
Ibrahim-associated tools (“miscellaneous” and truncated 
fl akes), on the one hand, and cores-on-fl akes, on the other, 
is based on attributes of the applied retouch and its extent 
on the core circumference.

In the Qafzeh assemblages, there are several cases in 
which this technique appears to have been used in order 
to modify fl akes rather than detach new ones (cf. Crew 
1976; Dibble 1984b). Such pieces differ from cores in that 
the scars of the detached fl akes cover a relatively small 
portion of the fl ake’s surface. Several items were defi ned 
as truncated pieces (type 40; see above). When the surface 
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area covered by detached fl akes was small, and the trun-
cation appeared on a lateral edge, or less than three sec-
ondary fl akes were removed, the artifacts were classifi ed 
as “miscellaneous” (type 62; plate 28). The two types, while 
created by the same modifi cation technique, can be distin-
guished on metrical grounds as well, since there are sig-
nifi cant differences in their lengths. However, the small 
sample size of type 40 precludes a valid formal testing of 
the hypothesis of different types.

While this modifi cation method is always applied to 
fl akes, slight changes in the angle of intersection between 
the modifi ed faces of the fl ake and in the size and spatial 
organization of the removed fl akes can render the object 
either a core or a tool. Hence, I apply the term “Nahr 
Ibrahim” in a technological rather than a rigid typolog-
ical sense, and it does not refer to specifi c types (e.g., 
“Nahr Ibrahim cores” or “truncated-faceted pieces”). 
In this work the term designates a general modifi cation 
technique employed to modify blanks into tools or, alter-
nately, to exploit them as cores.

Multiple Tools

The typological list (table 6.1) and commutative graphs 
(fi gure 6.1) are presented according to Bordes’s method. 
However, some of the retouched artifacts are multiple 
tools, i.e., were retouched in a way that enables their clas-
sifi cation as several tool types executed on a single blank. 

Bordes ([1961] 1988:22) assigned such items to a single 
type, based on conformity of retouch. By this system, the 
tool was assigned to one type out of two (or more) on the 
blank that was more “typically” executed. A second way 
of assigning types to multiple-type artifacts was based on 
relative frequencies in the assemblage, so that an artifact 
was assigned to a type that was less frequent in the stud-
ied assemblage. Clearly, such procedures involved loss 
of information about the frequencies of specifi c types. 
Perhaps of more signifi cance, they cause loss of data on 
potentially favorable combinations of shapes of retouched 
edges, intensity of retouch, and other variables that are 
pertinent to understanding the functionality of artifacts 
and assemblages, raw material economies, and the fl ex-
ibility of imposition of form. Following Goren-Inbar 
(1990a), the “second” tools of multiple tools in the Qafzeh 
assemblages (triple tools were rarely encountered) were 
also documented. The more typically executed tool of 
each pair was considered the primary type and included 
in the traditional typological classifi cations presented in 
tables 6.1–-6.3. Additional information about these multi-
ple tools is provided below.

Double tools occur in all the assemblages (table 6.5) 
in relative frequencies that seem independent of the 
size of the total sample of modifi ed artifacts. Table 6.6 
reveals a large variety of type combinations (e.g., plates 
12:7, 15:6, 17:1, 19:2, 21:8, 22:6, 23:3, 24:1, 28:1, 30:14, 
31:1–4, 37:1, 3, 6, 8, 42:2, 47:6), each occurring in very 

Table 6.4 Frequencies of tools modifi ed by Nahr Ibrahim technique and location of modifi cation

Layer
Truncated fl ake
(type 40)

Location of 
modifi cationa

Miscellaneous
(type 62) Location of modifi cation

VII — 2 L
VIIa 2 D —
IX 1 D 7 L (4), D (1), P (1), DP (1)
X 1 D 3 R (1), D (1), P (1)
XI 2 D 3 D (2), P (1)
XII — 3 L
XIII 3 D (2), P (1) 7 L (1), D (4), P (2)
XIV 2 D 8 L (2), P (3), DP (1),  LP (1),

PE (1)
XV 12 D (5), P (3), DP (4) 43 L (3), R (1), D (15), P (16),

DP (6), RP (1), I (1)
XVa 1 D 1 D
XVf 1 D —
XVIII — 2 R (1), D (1)
b –

X length (N = 17) 55.48
–
X length (N = 40) 47.96

b –
X width (N = 22)  39.93

–
X width (N = 59)  36.05

b –
X thick (N = 25)9.27  

–
X thick (N = 76)   10.54  

a D: distal, P: proximal, DP: distal and proximal, L: left edge, R: right edge, LP: left and proximal, RP: right and proximal, PE: proximal and 
two lateral edges, I: indeterminate
b Means of  measurements on unbroken artifacts, combined from all assemblages given their high degree of similarity.
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low numbers. (It should be noted that some combina-
tions, represented by a single occurrence each, are not 
shown in this table.)

There are two trends in this restricted sample. First, 
retouched fl akes tend to co-occur with simple scrapers 
(types 9, 10, 25; plates 39:12, 41:6). Secondly, notches/
denticulates are the most common type occurring in com-
bination with any other tool type (e.g., plates 13:11, 14:4, 
15:8, 11, 19:7, 46:6); a similar pattern was noted also in 
the assemblages from Quneitra (Goren-Inbar 1990a). The 
most frequent combinations of notches/denticulates are 
with retouched fl akes and with Upper Paleolithic (group 
III) tools (plates 15:2, 40:4, 43:7). This pattern is incon-
sistent with suggestions (Gordon 1993:213) that notches 
should be excluded from the category of functional tools 
since they were produced for the purpose of hafting elon-
gated and pointed elements (both retouched and unre-
touched). Possibly their rules were assemblage-specifi c.

Overall, the combinations of double tools represent 
the non-formalized aspect that also characterizes the sim-
ple tools in the Qafzeh assemblages. Combinations of tool 
types on the same blank were normally not of the well-
executed, more formal types and do not appear to have 

required higher levels of investment in tool shaping or 
more rigid imposition of form compared to single tools.

Blank Selection

The selection of blanks for retouch depends on an array of 
factors that infl uence the knapper’s decision. One widely 
discussed factor is the effect of raw material availability 
and quality (Andrefsky 1994; Bamforth 1991; Baumler 
and Speth 1993; Bousman 1993; Brantingham et al. 2000; 
Dibble 1991a, 1991b, 1995b; Jelinek 1991; Kuhn 1995a; 
Rolland 1981; Rolland and Dibble 1990; a variant of this 
view [Brantingham 2003] will be discussed in detail in 
chapter 8).

As discussed in chapters 1 and 2, economic mod-
els based on optimization principles are oversimplifi ed 
depictions of most real situations. Their usefulness in 
paleoanthropological work in general, and in the context 
of studying prehistoric technologies in particular, is in 
the relative ease with which they allow the formulation 
of testable hypotheses. It is this process that is condu-
cive toward developing more complex models in more 
advanced stages of research. In this spirit, assuming for 
the sake of the immediate discussion that tool production 
is based exclusively on optimization principles (Nelson 
1991; Torrence 1983, 1989b), the more abundant and 
larger the raw material, the less effort will be invested in 
artifact preparation and in tool maintenance after it has 
been shaped, all other things being equal (see chapter 
7). In such circumstances careful selection for larger or 
sharper blanks may not occur. In other cases, additional 
factors may be introduced into the decision-making pro-
cess. One such factor is the organizational solutions to 
the problems imposed by limitations on raw material use 
and by the nature of the intended tasks (Binford 1989), 
which are ingrained in a group’s technological repertoire. 
In conditions of task-oriented, logistical mobility (Binford 
1980; Kelly 1983, 1995), the exclusive and immediate 
availability of low-quality raw material might cause a 
dichotomy. Some tool types, arguably those intended for 
short use, may be executed on inferior-quality but locally 
available raw materials, while other types, presumably 
those designed to last longer and to be curated, would 
be made on better but more exotic stone that was car-
ried (often in the form of ready blanks or partially pre-
pared cores) from greater distances (e.g., Geneste 1985; 
Meignen 1988; Roebroeks, Kolen, and Rensink 1988). If 
the latter tools were indeed intended to last longer, it is 
possible that larger blanks were selected for their manu-
facture to enable their more exhaustive exploitation. The 
same tendency of curation may also lead to high retouch 
intensity (e.g., Hovers 1990b). On the other hand, if a 
human group was highly mobile and sources of usable 

Table 6.5 Frequencies of double tools 
in the Qafzeh assemblages

Layer 1 2 3 4

III 6 1 16.7 1
IV 13 2 15.4 —
V 13 1 7.7 —
VI 30 4 13.3 —
VII 30 2 6.7 1
VIIa 46 6 13.0 1
VIIb 34 4 11.8 —
IX 91 7 7.7 3
X 58 10 17.2 3
XI 74 19 16.2 5
XII 82 13 15.9 3
XIII 222 37 16.7 11
XIV 82 10 12.2 —
XV 323 23 7.1 5
XVa 65 6 9.2 3
XVb 10 2 20 1
XVf 29 2 6.9 —
XVII 108 16 14.8 5
XIX 55 7 12.7 2
XXI 37 4 10.8 2
XXII 20 2 10 —

Note: Retouched pieces only. 1: total number 
of retouched artifacts (table 6.3); 2: number 
of double tools out of N in previous column; 
3: % of double tools out of N in column 1; 4: 
number of “simple” scrapers (see fi gure 6.5) 
that are paired with other, non-scraper types.



1
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Table 6.6 Combinations of tool types in multiple tools

Types 
Layer

9/
40

9/
106

10/
42

10/
106

11/
40

25/
106

30/
42

30/
106

31/
42

31/
43

32/
10

32/
43

34/
42

35/
42

40/
10

40
/25

40/
42

42/
42

42/
45

42/
106

43/
40

43/
42

43/
106

45/
106

62/
10

62/
32

62/
43

106/
62

III
IV 1
V 1
VI 1
VII 1
VIIa 1 1 1
VIIb 1
IX 1 2
X 1 1 1 1 1 1 1 1
XI 1 1 3
XII 1 1 1 2 1 1 1 1
XIII 2 3 5 1 1 1 1 1 1 3 3 2 1
XIV 1 1 1 1
XV 1 3 1 1 1 1 1 1 2 2
XVa 1 1 1
XVb 1 1
XVf 1
XVII 1 2 1 1 1 1 1 1
XIX 1 1 1 1 1
XXI 1 1
XXII 1
TOTAL 2 4 4 9 2 2 2 3 4 2 3 5 2 2 3 3 2 3 4 10 3 6 5 2 2 2 2 4

Note: Type combinations that occur only once were omitted from this table.
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raw material were expected to be encountered en route, 
economizing behaviors would be relaxed and the indi-
cations of intensive use as described above might not 
occur. Provisioning-oriented behaviors form the other 
facet of the same behaviors. From this perspective, the 
crucial factors informing decisions are whether individu-
als or sites are to be provisioned, so that there needs to 
be higher investment of raw material, time, and energy 
in producing effective tools in advance, with the risk 
that the products may not be used with maximum effi -
ciency and energy and material resources may be wasted. 
If more immediate activities are provisioned, the risk of 
overinvestment in preparing blanks that would not be 
put to use is reduced.

The mobility and organizational patterns for the 
various Qafzeh assemblages are discussed more thor-
oughly in chapter 7. What concerns me in the current 
context of blank selection is that external limitations on 
raw material due to changing source locations and shifts 
in mobility patterns seem to have played only a minor 
role in any changes in raw material availability through 
time. Variability in patterns of lithic blank selection in the 
Qafzeh assemblages (if it occurred at all) is likely to be 
observed within, rather than among, assemblages.

Below I address the question of whether this vari-
ability refl ects intentional choices based on the intended 
functions of the tools or refl ects “stylistic” preferences. To 
assess whether technological aspects played a role in the 
selection of blanks for retouch, it is necessary not only to 
describe the patterns among the tools but to show that 
they diverge from those seen among the unretouched 
artifacts.4

Selection for Complete Blanks?

As a rule, the lithic artifacts in the various assemblages are 
well preserved with fresh edges and surfaces (fi gures 7.4, 
7.5). The high frequencies of broken artifacts, occasionally 
higher than 50% (in layers VIIa, XVb, XIX, XXI, and XXII; 
fi gure 6.6), seem to contradict this relatively pristine state 
of preservation. The vast majority of breaks are “fl exion” 
breaks caused by pressure applied to the item (Bergman 
and Roberts 1988).5 Regardless of the type of blank (e.g., 
blade vs. fl ake), transversal breaks (i.e., proximal and dis-
tal) are the most frequent (fi gure 6.6). Of these two loca-
tions, distal breaks are more common, most likely because 
the distal part of the blank was usually the thinnest and 
most vulnerable (see also Goren-Inbar 1990a:78, fi g. 55).

Retouched items are relatively more often complete 
than debitage (table 6.7 columns 1 and 2, fi gure 6.7). 
Reversals of this pattern are more frequent in the older 
assemblages. Moreover, frequencies of complete blanks 
occur differentially in the various typo-technological 
groupings. Core management pieces and Levallois deb-
itage in each assemblage seem to have undergone less 
breakage than have tools and non-Levallois debitage 
(table 6.7 columns 3–5). The higher frequencies of com-
plete blanks in these two categories are statistically 
signifi cant. Broken artifacts are associated with the non-
Levallois group in most assemblages (table 6.7; standard-
ized residuals not shown).

It is diffi cult to determine the reasons for the break-
age of lithic artifacts in antiquity. The degree of complete-
ness of blanks may refl ect taphonomic processes, specifi c 
patterns of selection, production, and discard within 
each assemblage, or a combination of the two. Some of 

Figure 6.6 Frequencies of breakage location on debitage and tools.
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Table 6.7 Frequencies of complete blanks 

Layer 1a 2a 3a 4a 5a χ2b p

 N % N % N % N % N %

III 189 48.2 9 66.7 152 41.5 18 77.8 19 73.7 15.19 .0017
IV 203 47.3 14 42.9 168 42.3 22 68.2 13 76.9 10.25 .015
V 642 42.2 15 60.0 535 37.4 78 64.1 29 72.4 33.10 <.0001
VI 397 53.9 35 42.9 326 51.8 53 62.3 18 66.7 4.80 .1873
VII 318 39.0 36 50.0 238 30.7 55 58.2 25 76.0 31.17 <.0001
VIIa 548 52.9 51 51.0 394 51.8 96 72.9 58 77.8 25.09 <.0001
VIIb 274 33.2 38 50.0 191 34.0 58 44.8 25 60.0 9.14 .0275
IX 1,017 31.2 106 38.7 696 30.0 234 49.6 87 60.9 51.64 <.0001
X 543 42.0 63 52.4 342 35.7 152 48.7 49 65.3 21.70 <.0001
XI 758 38.7 86 47.7 506 30.4 181 51.9 71 63.4 48.42 <.0001
XII 406 50.7 92 45.7 249 32.5 111 55.9 46 63.0 26.43 <.0001
XIII 1,962 35.0 278 41.0 1,351 28.6 410 48.3 201 51.2 82.73 <.0001
XIV 395 40.8 100 40.0 229 31.9 122 53.3 44 52.3 17.86 .0005
XV 5,588 51.3 396 58.0 3,790 45.0 1,376 64.0 422 67.3 200.24 <.0001
XVa 1,526 46.6 72 66.7 1,192 43.6 224 53.6 110 64.6 33.91 <.0001
XVb 301 53.2 10 40.0 218 45.4 48 70.8 35 68.6 15.03 .0018
XVf 1,532 47.8 36 41.7 1,171 43.5 237 54.4 124 63.7 25.39 <.0001
XVII 744 50.2 123 47.2 387 45.2 288 51.7 69 60.9 7.13 .0678
XIX 459 55.3 55 34.6 249 51.4 160 55.0 50 76.0 18.65 .0003
XXI 274 59.1 38 44.7 142 56.3 103 58.3 29 75.9 6.63 .0847
XXII 163 61.7 20 60.7 102 57.8 49 59.2 12 91.7 5.22 .1563

a Frequencies of complete blanks in each category. Ns are for total of each category. 1: all debitage; 2: tools (retouched pieces and pieces with isolated 
removals); 3: non-Levallois debitage; 4: Levallois debitage; 5: all core management pieces.
b χ2 results for complete/broken frequencies in the four categories. df = 3 in all cases. P-values indicating that the differences are not statistically signifi cant 
appear in bold face.

Figure 6.7 Frequencies of complete blanks in various categories of the lithic assemblages of Qafzeh.
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these processes can be ruled out as the major cause for 
breakage patterns in the Qafzeh assemblages. Turning to 
taphonomic processes such as compression of the overly-
ing sediments or trampling as explanatory mechanisms 
for the breakage patterns (e.g., Bar-Yosef 1993; Gifford-
Gonzalez et al. 1985; Hovers 2003; Nielsen 1991) raises 
more questions than it solves. These processes affect arti-
facts of different size orders differently (i.e., micro-deb-
itage as opposed to debitage). Yet all the items discussed 
here fall within the same size order, so size cannot account 
for the differential breakage pattern among the various 
typo-technological groups (chapter 5; see also below). A 
taphonomic explanation to the patterns observed in the 
Qafzeh assemblages would require that in each assem-
blage the four classes of artifacts were spatially exclusive, 
and that breakage occurred as a local, restricted phenome-
non. Field observations do not substantiate the fi rst claim, 
thus refuting also the second.

The breakage patterns observed in the Qafzeh assem-
blages may refl ect a basic pattern of selection of complete 
blanks to be retouched. The following selection model 
may explain the differential frequencies of broken fl akes 
and tools:

Initial breakage of fl akes occurred in varying fre-1. 
quencies during the process of core reduction and 
fl ake detachment. Such breakage affected (pre-
sumably differentially, because the detachment of 
desired Levallois blanks was more controlled) both 
Levallois and non-Levallois pieces. Removals of core 
management pieces would similarly be highly con-
trolled and thus less prone to accidental breakage 
during core reduction, simply because the contin-
uation of a core’s exploitation depended on their 
proper removal. Detachment of such pieces, there-
fore, would have been well calculated.
Since the shaping of Levallois blanks occurred dur-2. 
ing the process of reduction itself, with both dimen-
sions and shape being the goals of the reduction 
processes, Levallois blanks were often put to use 
without any further modifi cation/retouch.
On the other hand, if non-Levallois blanks were 3. 
to be used, they would normally require further 
retouch or modifi cation, since their shapes and 
dimensions were more random and did not nec-
essarily fi t the planned task. Among this group, 
mostly complete fl akes (which tend to be also the 
largest) were selected for use, and more often than 
not retouched as well.
The selection of complete, relatively large non-Leval-4. 
lois blanks would a priori diminish the frequencies 
of such pieces within the non-Levallois debitage, 
resulting in higher frequencies of broken artifacts.
Later breakage (mainly of retouched tools and 5. 
utilized unmodifi ed Levallois blanks) probably 

occurred during utilization. Such breaks likely 
depended on the type of materials to which the 
artifacts were applied and the motions performed. 
Breakage of the various typo-technological catego-
ries due to the activities in which they were used 
would be differential only if such activities were 
radically different. Taphonomic processes, on the 
other hand, would affect randomly the various 
categories. 

Use-wear studies (Shea 1991) have shown that non-re-
touched debitage, especially Levallois blanks, had been 
used as tools in Mousterian sites. Nevertheless, Shea 
recognized that the highest incidence of use-wear traces 
occurs among retouched artifacts and Levallois points 
(Shea 1991:225) in all the sites under study, including 
Qafzeh. Hence, if breakage were due fi rst and foremost 
to usage, tools and Levallois blanks would be expected 
to exhibit higher breakage frequencies than debitage. 
This prediction is not borne out, suggesting that other 
processes were in place. The higher ratio of complete 
to broken blanks among core management pieces may 
indeed be the result of their not being used as much as 
“regular” blanks, but could indeed refl ect the attention 
to their shaping during the reduction process.

A model of differential selection that relates to blank 
completeness appears plausible, as neither taphonomic 
processes nor use-related breakage are a satisfactory 
explanation for the breakage patterns seen in the subject 
assemblages. Indeed, when absolute numbers are exam-
ined, the majority of tools are not retouched on Levallois 
blanks (tables 6.8, 6.10, fi gure 6.8a). Moreover, in assem-
blages in which the ratio of complete/broken pieces is 
higher in the debitage than in the tool sample, this is often 
concordant with higher frequencies of Levallois blanks 
among the tools (cf. fi gure 6.8a, table 6.7). These patterns 
are consistent with the proposed selection model.

Selection by Amount of Cortex

The presence of cortex and its amount and position on a 
blank’s dorsal face may have been neutral in the process 
of tool modifi cation, i.e., various tool types would bear 
various amounts of cortex so that no clear selection for 
or against cortical cover can be inferred. Another possi-
ble scenario is that some tasks necessitated thinness and 
sharpness, requiring light weight or homogeneous sur-
faces (e.g., hunting tools). In such cases cortex would 
have been perceived as a hindrance and might have been 
removed either as part of preconceived blank preparation 
for anticipated tasks (e.g., during Levallois fl aking) or by 
specifi c selection against cortex-covered blanks for mod-
ifi cation as tools. Yet a third scenario posits that the pres-
ence of cortex could have been advantageous for some 
tool types, so that it might have been left purposely on 
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Table 6.8 Absolute frequencies of Levallois blanks in tool groups

Layer Simple 
scrapers

Double
 scrapers

Convergent 
scrapers

Transversal 
scrapers

Other 
scrapers

End-
scrapers Burins

Notches and 
denticulates Other types

 N Lev.a N Lev.a N Lev.a N Lev.a N Lev.a N Lev.a N Lev.a N Lev.a N Lev.a

VI 7 2 2 2 4 1 2 — 8 4 10 4

VII 4 2 1 — 1 — 3 1 8 3 19 9
VIIa 9 6 1 1 1 — 1 — 3 1 9 4 25 11
VIIb 2 1 1 — 1 1 6 1 9 1 19 6
IX 18 10 1 1 2 1 7 2 5 1 6 — 16 6 46 15
X 11 8 2 2 3 3 1 — 1 — 2 2 12 3 31 20
XI 16 11 4 3 3 3 6 1 2 1 4 2 15 7 34 17
XII 14 10 2 2 5 2 5 2 8 3 14 7 44 24
XIII 64 43 7 6 4 2 8 5 4 — 8 1 64 28 114 41
XIV 2 2 6 3 8 3 34 18 48 17
XV 25 9 3 3 1 — 14 7 13 2 31 5 76 29 220 74
XVa 7 7 4 2 3 2 5 1 17 7 34 16
XVf 2 — 2 4 1 7 4 19 3
XVII 11 6 1 1 3 2 1 1 3 2 13 6 5 1 40 18 46 22
XIX 5 3 1 1 1 — 2 — 9 5 6 2 23 10 8 5
XXI 3 2 4 2 1 — 18 10 12 7
total 198 122 22 19 20 14 3 1 57 23 69 24 102 24 370 159 729 291

b 86.01 9.56 8.69 1.30 24.76 29.97 44.31 160.73 316.67
c 4.20 4.09 2.41 –0.35 –2.62 –0.24 –4.20 –0.21 –2.62
% Levallois  61.62  86.36  70.00  33.33  40.35  34.78  23.53  42.97  39.92

Note: The χ2 statistic is 64.44 at p ≤ .0001, for a Non-Levallois (N in header)/Levallois comparison for the total raw number per tool group across all the layers.
a Number of Levallois blanks out of the total shown in previous column.
b Expected values for Levallois blanks in each tool group.
c Standardized residuals of Levallois blanks in each tool group. Signifi cant values are shown in bold.
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Figure 6.8 Frequencies of Levallois blanks. A: Among retouched artifacts (including 
Bordes’s types 45 and 121). Only assemblages with N of tools ≥ 30 are shown. B: Among 
retouched tools, compared to frequencies in the total assemblage (IL).
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some predesignated blank types or selected against when 
available blanks were singled out for further modifi ca-
tion. Finally, given that cortical blanks that are removed in 
the earlier stages of reduction tend to be large compared 
to other debitage, what appears as a selection for cortical 
blanks may refl ect the tendency to use larger blanks for 
retouch. While the end-products may be similar in terms 
of the presence of cortex on tool blanks, the implications 
of the various paths of action differ signifi cantly. One pro-
cess invokes preplanning of tool blanks from the earliest 
stages of the reduction process, rather in line with the 
Bordesian notion of tools as emic types that require more 
advance planning and also confer higher risks of over-
investment. The selection (for or against cortical cover) 
from an existing population of available blanks implies 
more fl exible strategies of blanks shaping and reduces 
the risk of overinvestment in artifacts that may not, in the 
end, be used.

To enable statistical treatment of the data, modifi ed 
and retouched pieces were collapsed into nine categories: 
all the single scrapers (types 9–11) were grouped as simple 
scrapers, types 12–17 were agglomerated as double scrap-
ers, types 18–21 were grouped as convergent scrapers, while 
types 22–24 were designated transversal scrapers. All other 
types of scrapers were included in other scrapers. End-
scrapers (types 30–31) and burins (types 32–33), notches and 
denticulates (types 42–43) and other types (retouched arti-
facts, including types 45 and 121 that are not encountered 
in the previous groups) form the remaining tool groups.

The presence of cortical cover on blanks does not 
appear to have prevented their retouch. The frequen-
cies of retouched artifacts that bear cortex are often only 
slightly lower than those observed among non-retouched 
blanks (fi gure 5.2a-b). In most assemblages (e.g., layers 
VI–VIIa, IX, and XIII–XXI), the frequencies of cortex-free 
artifacts are in fact somewhat lower among retouched 
and modifi ed artifacts than among non-retouched blanks. 
While the over-representation of cortex on retouched 
blanks is not statistically signifi cant in any assemblage, 

it demonstrates that the presence of cortical cover and its 
amount did not play a major role in blank selection for 
further modifi cation.

Cortical elements were used as blanks for all tool 
types: they occur as single scrapers (plates 24:2, 33:5, 35:5, 
40:9, 47:4), burins and end-scrapers (plates 13:8, 15:4, 16:8, 
22:1, 5, 30:15, 32:2, 35:8, 36:2), notches and denticulates 
(plates 11:9, 15:3, 5, 21:12), and double tools (plates 13:11, 
15:2, 6, 8, 19:2, 7, 23:3, 33:6, 47:6), as well as other, less 
common types, e.g., double (plates 15:7, 37:12), conver-
gent (plate 32:6) and offset (déjeté) scrapers (plate 22:3), 
scrapers retouched on the ventral face (plate 19:6, 41:6) 
and awls (plate 19:3).

Because the distribution of cortex among various 
retouched pieces appears to be very similar across assem-
blages, and since sample sizes per assemblage did not 
allow a meaningful comparison even among the more 
generalized tool groups, tool samples from all the assem-
blages were agglomerated in order to examine the use of 
cortical blanks for production of specifi c tool classes (table 
6.9). This analysis shows some interesting type-related 
patterns. Non-cortical blanks occur more often among 
simple scrapes. Less than 10% of these tools exhibit a 
naturally backed edge opposite the retouched edge (e.g., 
plates 23:3–4, 40:9), the others bearing cortex on the lat-
eral and central parts of the dorsal face. Burins occur fre-
quently with up to 50% of their dorsal surface covered 
with cortex, and the “other” category has up to 25% cor-
tical cover. End-scrapers, too, tend to occur more often on 
cortex-bearing blanks. The observation that notches and 
denticulates tend to bear less cortex than some Upper 
Paleolithic types is somewhat surprising, given that the 
former are usually taken to have been made in a more 
haphazard and less planned manner than were most other 
formal tool types (e.g., Geneste 1985; Rolland 1981).

Some of the relationships between tool types and 
cortical cover are not unique to the Qafzeh assemblages. 
A tendency to modify Upper Paleolithic tools on cor-
tical blanks has been observed, for example, in the 

Table 6.9 Distribution of cortex cover by generalized tool groups

% Cortex/Tool group N No cortex 1–25% cover 26–50% cover 51–75% cover 76–100% cover

Simple scrapers 201 148 (73.63) 32 (15.92) 11 (5.47) 7 (3.48) 2 (1.49)
Double scrapers 26 19 (73.07) 3 (11.53) 1 (3.84) 1 (3.84) 2 (7.69)
Convergent scrapers 22 18 (81.82) 2 (9.09) 2 (9.09) — —
Transversal scrapers 5 4 (80.00) 1 (20.00) — — —
Other scrapers 64 43 (67.18) 12 (18.75) 5 (7.81) 1 (1.56) 3 (4.69)
End-scrapers 72 37 (51.39) 15 (20.83) 12 (16.67) 5 (6.94) 3 (4.17)
Burins 105 40 (38.10) 36 (34.29) 19 (18.09) 4 (3.81) 6 (5.71)
Notches and denticulates 400 243 (60.75) 75 (18.75) 47 (11.75) 18 (4.50) 17 (4.25)
Other tools 647 355 (57.87) 181 (27.95) 77 (11.90) 21 (3.25) 13 (2.01)

Note: Total χ2 is not valid due to high number of cells with low expected values. 
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assemblage of Quneitra (Goren-Inbar 1990a:141–142, fi g. 
54). Interestingly, in this assemblage, too, denticulates (but 
not notches) were made on less cortical blanks. Similarly, 
while the grouping of types in the analysis of the Biache 
Saint-Vaast assemblage differs from the one employed 
here, side-scrapers tend to be made on non-cortical ele-
ments (Dibble 1995c).

Size and Shape as Selection Criteria

The mean dimensions of retouched blanks are the larg-
est among fl akes in all the assemblages (fi gure 5.7; table 
5.9). Although the mean values of length and width cover 
practically the same size ranges as do other artifact classes 
(e.g., Levallois and non-Levallois debitage), there is a clear 
tendency toward selecting larger artifacts for retouch (the 
mode being 50–59 mm of length in most assemblages).

These distributions suggest that Levallois elements 
were preferred for retouch, given their large size com-
pared to non-Levallois blanks. Indeed, the frequencies 
of Levallois blanks among tools are high. This predic-
tion appears to be borne out by the fact that values of IL 
in any given assemblage, i.e., the relative frequencies of 
Levallois blanks in the total assemblage, are lower than 
their frequencies among tools in that same assemblage 
(fi gure 6.8b). Still, Levallois blanks by no means consti-
tute the dominant blank type among the tools (with the 
exception of layers XI, XII, and XXI; fi gure 6.8a).

Detailed analysis of the data on Levallois blank fre-
quencies indicates that the higher frequencies of this type 
of debitage among the tools do not result from an overall, 
unselective preference of these blanks for the manufac-
ture of all tool types (tables 6.8, 6.10). There is an obvious 
selection of Levallois pieces to be retouched into side-
scrapers, particularly into simple scrapers (61.6% of these 
tools were made on Levallois blanks).6 For other tool 
types, either there was no particular selection or there was 

a preference of non-Levallois blanks (see below). The rel-
ative high frequencies of Levallois blanks among tools, as 
opposed to the total assemblage, thus represent stringent 
criteria for the execution of particular tool types, rather 
than a generalized need to retouch Levallois pieces due 
to inadequate morphological or functional properties. 
Such demanding yet narrowly applied selection criteria 
may explain the apparent contrast between the “breakage 
model” presented above, according to which Levallois 
blanks were retouched less often than non-Levallois 
blanks, and the relatively high frequencies of retouched 
Levallois blanks actually observed.

As in the case of cortical cover, the selection pattern 
seen in the Qafzeh assemblages resembles that identi-
fi ed in other Mousterian assemblages (e.g., Dibble 1995a, 
1995c; Goren-Inbar 1988a, 1990a:142; Munday 1976b).

The combination of blank traits of Upper Paleolithic 
tools suggests a specifi c selection out of the non-Leval-
lois fl akes in any assemblage. This is especially true for 
burins, only 23.5% of which are made on Levallois pieces. 
This particular selection is also evident in the fact that 
burins and (to a lesser extent) end-scrapers were made on 
cortical pieces, which are relatively rare among Levallois 
elements (table 6.9; and see table 5.2). In the same vein, 
blanks with unipolar scar patterns (both Levallois and 
non-Levallois) are clearly associated with burin produc-
tion across assemblages (tables 6.8, 6.10, fi gure 6.9), even 
though they are under-represented among other tools in 
the various assemblages (with the exception of layers XIV, 
XV, and XVa; fi gure 6.10a). As unipolar scar patterns are 
rare among Levallois blanks (fi gures 5.3a, 6.11a), this pat-
tern is again related to reliance on non-Levallois blanks 
for burin production.

The data shown in fi gure 6.12b indicate that burins 
were made on relatively short blanks. The small sample 
size per assemblage precludes a rigorous statistical test-
ing of these data and allows only identifi cation of general 
trends, which nonetheless appear robust. Average length 
of this tool type is restricted to the range of 30–50 mm. 
Given that the majority of burins were fl aked off natu-
ral or breakage planes, rather than truncations that would 
have caused shortening of the blank, the small size of the 
blanks cannot be attributed to the process of tool shap-
ing. Instead, it appears to represent a true preference of 
the knappers when selecting blanks for this tool type. A 
similar tendency was observed at Quneitra (Goren-Inbar 
1990a) and at Rosh Ein Mor (Crew 1976).

Notches and denticulates display a larger spread 
of mean length, associated with a range of mean width 
that is similar to that of burins (fi gure 6.12c). This may 
imply that the overall shape of the fl akes played a lesser 
role (if any) in the process of selecting blanks for such 
tools. Denticulates tend to be narrower on average than 
notches, but large standard deviations per sample render 

Table 6.10 Relationship between tool groups and blank 
technology (expected values and standardized residuals)

Tool group Levallois Non-Levallois

Simple side-scrapers 86.01  4.20 111.99 –4.20
Double side-scrapers 9.56  4.09 12.44 –4.09
Convergent side-scrapers 8.69  2.41 11.31 –2.41
Transversal side-scrapers 1.30 –0.35 1.70  0.35
Other side-scrapers 24.76 –2.62 32.24  2.62
End-scrapers 29.97 –0.24 39.03  0.24
Burins 44.31 –4.20 57.69  4.20
Notches and denticulates 160.73 –0.21 209.27 –0.21
Other types 316.67 –2.62 412.33  2.62

Note: Total sample χ2 – 69.44 at p ≤ .0001. Standardized residuals that are 
signifi cant at p ≤ 0.5 are shown in bold.
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Figure 6.9 Frequencies (raw counts) of scar patterns among simple side-scrapers and 
burins. See text for defi nition of typological categories.

Figure 6.10 Comparison of frequencies of scar patterns on debitage and tools in the various 
Qafzeh assemblages.



Lithic Production: 3. The Retouched Artifacts

137

this difference insignifi cant both statistically and practi-
cally. Nor was the choice of blanks oriented toward prod-
ucts of specifi c fl aking systems. Non-Levallois blanks are 
more frequent than Levallois pieces among notches and 
denticulates throughout the sequence, echoing the situa-
tion in the total fl ake assemblage. The same is true for scar 
patterns (Table 6.11). Blanks appear to have been selected 
at random from whatever artifacts were available, with-
out special regard to their size. This situation is similar to 
that described for the collection from Ghar, where notched 
pieces were found to be made on blanks with scar pat-
terns resembling those of the unretouched blanks sample 
(Gordon 1993). In the latter case, however, Gordon sug-
gested several competing hypotheses to explain this pat-
tern, of which some related to functionality and hafting 
procedures and one assumed that the observed similarity 
of scar patterns refl ected non-demanding selection crite-
ria. In the case of Qafzeh, relaxed selection criteria with 
regard to this tool type appear to be the parsimonious 
explanation of the observed pattern.

“Centripetal” is the largest single category of dorsal 
face scar patterns in the tool assemblage as a whole, as well 

as in each of the generalized tool groups (with the excep-
tion of burins). However, the association between simple 
scrapers and blanks with centripetal scar patterns that was 
observed in the total tool assemblage (table 6.11) does not 
always hold up when the association of particular scar 
patterns with specifi c tool types is broken down by assem-
blage. In the younger assemblages, in which frequencies of 
Levallois blanks bearing centripetal scar patterns are rel-
atively lower than those of blanks with bipolar and con-
vergent scar patterns (fi gure 5.3), simple scrapers are made 
on a variety of blanks, among which those with centripetal 
scar patterns are not necessarily dominant (fi gure 6.9a). On 
the other hand, there is a strong emphasis on blanks with 
centripetal scar patterns in the mid-sequence assemblages, 
where this is the dominant scar pattern mainly within the 
Levallois component. Combined with the signifi cant ten-
dency toward using Levallois blanks for the production of 
simple scrapers (table 6.10), the observed pattern indicates 
that special care was invested in choosing blanks for simple 
scrapers out of the population of Levallois blanks, but that 
the particular mode of fl aking did not fi gure prominently 
in this selection process. This is evident when scar patterns 

Figure 6.11 Comparison of frequencies of scar patterns of tools and total Levallois deb-
itage in the various assemblages.
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of convergent scrapers are compared to other assemblages 
(e.g., Ghar; Gordon 1993). Indeed, the fl uctuations over 
time of frequencies of blanks with centripetal patterns 
among tools resemble changes in the total Levallois sample 
(Figure 6.11d). Similarly, when viewed as a single group, 
pieces with bipolar and convergent scar patterns often 
occur in higher frequencies among tools than in the total 
assemblage (fi gure 6.10b–c). However, the shape of the 
curve describing the fl uctuations of convergent scar pat-
terns in tools throughout the sequence closely follows the 
curve for the total Levallois sample (fi gure 6.11c). Again, 

this resemblance suggests that the choice of blanks was 
made out of the available Levallois population with no 
special regard to specifi c production methods.

“Other types” are signifi cantly associated with non-
Levallois blanks and with bipolar scar patterns (tables 
6.10, 6.11). As in the case of simple scrapers, artifacts in 
this category appear to have been executed on all types 
of blanks when broken down by assemblage. Within each 
assemblage, scar patterns in this tool group are distrib-
uted similarly to the distributions of scar patterns within 
the total assemblage. For this tool group, then, selection 

Figure 6.12 Scatterplot of the mean width and length of various tools groups. Raw 
counts per typological group per assemblages are very low and prevent rigorous statisti-
cal treatment of the data. Only assemblages with N ≥ 3 per tool group are shown here.
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criteria seem to be more relaxed than for the other types. 
This is not surprising given the eclectic nature of the arti-
facts included in the groups.

The vast majority of tools (especially the burins; see 
above) are made on fl ake-proportioned blanks (table 6.12). 
This is consistent with the fl ake-oriented nature of the 
assemblages (chapter 5; see fi gure 6.13). The large stan-
dard deviations, as well as the large ranges of the length/
width ratio, indicate that selection of blanks for retouch 
did not involve special emphasis on blank laminarity. This 
may explain why only a few core management pieces, the 
most laminar elements in most assemblages (table 6.12b), 
were selected for retouch (1.6–7.5%, with layers XI, XII, 
XIV, and XVII showing somewhat higher frequencies: 
10.1%, 14.8%, 12.0%, and 10.4%, respectively). Where 
burins exhibit mean measurements of laminar propor-
tions, this is the result of the narrowness of blanks rather 
than their excessive length (fi gure 6.12).

The lack of preference for blanks made by any par-
ticular reduction mode and method emphasizes the focus 
on fl ake size over other selection criteria. The lack of mor-
phological selection criteria among retouched pieces is to 
be expected. The size of unretouched fl akes was found to 
be independent of the specifi c methods of core reduction. 
Large fl akes could be obtained by any fl aking method 
preferred by the hominins (tables 5.15–5.18, and accom-
panying analyses; fi gures 5.10, 6.13). Given these char-
acteristics of the assemblages, the lack of morphological 
selection criteria for retouched pieces emphasizes the 

focus on fl ake size over other considerations when blanks 
were selected for further modifi cation.

A number of ethnographic studies (e.g., Hiscock 2004) 
describe episodes of tool production in which the process 
is purposeful in the functional sense (i.e., the knapper 
intends to extend a tool’s use life) but does not embody 
preplanning of intended morphological forms. The ten-
dencies identifi ed in the Qafzeh assemblages are at odds 
with such ethnographic studies. On the contrary, they are 
consistent with prolonged and multi-step procedures of 
decision making, by which products of certain reduction 
systems are associated with specifi c tool types, rather than 
result from an automated procedure. The reasons for this 
selection may have been linked with the desire to extend 
the use lives of these particular tool types, i.e., related to 
the anticipated functions of the tools and the need (or 
desire) to curate and move around large blanks that could 
be maintained and reused over time.

The decision to retouch the larger fl akes within a pop-
ulation of pieces of debitage is a pattern that the Qafzeh 
assemblages share with a large number of both Levantine 
and European sites (e.g., Zobiste, Fonseigner, Biache 
Saint-Vasst, Vaufrey, Quneitra, Les Canalettes, the Negev 
Mousterian sites, among others; Baumler 1988; Dibble 1995c; 
Geneste 1985, 1988; Goren-Inbar 1988a, 1990a; Meignen 1993; 
Munday 1976b). The tendency to produce side-scrapers par-
ticularly on Levallois blanks is similar to the pattern observed 
in many French Middle Paleolithic sites (Geneste 1985, 
1988; Meignen 1988), as well as in Keoue Cave in Lebanon 

Table 6.11 Absolute, (relative) frequencies, expected values and standardized cell residuals of scar patterns on blanks of generalized 
tool groups

Scar pattern/Type Unipolar Bipolar Convergent Centripetal Other Total

Simple scrapers   29 (14.72)
 45.72 –3.02

  34 (17.26)
 41.72 –1.44

 15 (7.61)
15.86 –0.24

 111 (56.37)
 79.20 4.94

  8 (4.06)
14.49 –1.89

197

Double scrapers   2 (9.09)
 5.11 –1.58

  5 (22.72)
 4.66 0.18

  2 (9.09)
 1.77 0.18

  11 (50.00)
 8.84 0.94

  2 (9.09)
 1.62 0.31

22

Convergent scrapers   2 (8.70)
 5.34 –1.66

  4 (17.39)
 4.87 –0.45 

  1 (4.35)
 1.85 –0.66

  14 (60.87)
 9.25 2.04

  2 (8.70)
 1.69 0.25

23

Transversal scrapers   3 (50.00)
 1.39 1.56

—
 1.27 –1.27

—
 0.48 –0.73

  3 (50.00)
 2.41 0.49 

—
 0.44 –0.69

6

Other scrapers   15 (25.42)
 13.69 0.41

  9 (19.40)
 14.19 –1.14

  6 (5.97)
 5.40 0.61

  23 (38.98)
 23.72 –0.19

  6 (10.17)
 4.34 0.84

59

End-scrapers   19 (28.36)
 15.55 1.02

  13 (19.40)
 14.19 –0.36 

  4 (5.97)
 5.40 –0.64

  25 (37.31)
 26.94 –0.49

  6 (8.69)
 4.93 0.51

67

Burins   33 (32.25)
 23.67 2.26

  23 (22.55)
 21.60 0.35

  8 (7.84)
 8.21 –0.08

  29 (28.43)
 41.01 –2.51

  9 (8.82)
 7.50 0.59

102

Notches and denticulates   88 (22.62)
 90.28 –0.32

  77 (19.79)
 82.39 –0.77

 30 (7.71)
31.33 –0.28

 168 (43.19)
156.39 1.38

 26 (6.68)
28.61 –0.58

389

Othertypes  175 (24.58)
165.25 1.17

 169 (23.74)
150.80 2.25

 61 (8.57)
57.34 0.68

 250 (35.11)
286.24 –3.74

 57 (8.01)
52.37 0.90

712

total  366 (23.61)  334 (21.18)  127 (8.05)  634 (40.20)  116 (7.36) 1577

Note: Total χ2 is not valid due to a large number of cells with low expected values.
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Table 6.12 Length/width ratio of selected tool groups (A) compared to debitage and to Core Management Pieces (B)

A.
Layer Simple scrapers Burins Notches Denticulates

 N
–
X s.d range N

–
X s.d range N

–
X s.d range N

–
X s.d range

VI 2 2.11 0.07 2.06–2.16 1 1.41 1 2.22 3 0.68  0.40 0.44–1.14
VII 2 1.15 0.65 0.69–1.61 3 1.74 0.32 1.50–2.10
VIIa 5 1.53 0.23 1.30–1.82 2 2.09 0.55 1.71–2.48 3 1.30 0.53 0.77–1.83
VIIb 1 1.13 5 1.12 0.30 0.82–1.47 2 1.60 0.37 1.33–1.86 1 0.62
IX 4 1.60 0.38 1.13–2.04 3 2.38 1.59 1.24–4.20 3 1.73 0.31 1.53–2.09 6 1.06 0.48 0.52–1.79
X 7 1.67 0.50 1.07–2.05 1 1.54 4 1.58 0.62 1.15–2.48 1 1.63
XI 9 1.50 0.38 1.11–2.29 3 1.16 0.57 0.66–1.78 3 1.10 0.24 0.89–1.37 4 1.15 0.49 0.64–1.83
XII 6 1.47 0.28 1.11–1.92 5 1.42 0.76 0.52–2.16 2 1.20 0.17 1.08–1.32 6 1.76 0.81 0.74–2.61
XIII 26 1.51 0.32 1.05–2.19 6 1.57 0.64 0.64–2.17 14 1.47 0.46 0.73–2.12 11 1.61 0.46 1.13–2.58
XIV 7 1.26 0.51 0.43–1.88 8 1.77 0.89 0.75–3.75 5 1.48 0.46 0.72–1.97
XV 13 1.64 0.36 1.26–2.42 29 1.74 0.57 0.95–3.31 21 1.75 0.56 1.14–2.28 17 1.76 0.58 0.84–3.16
XVa 1 1.35 5 1.85 0.57 1.03–2.48 8 1.82 0.67 1.15–3.33 5 1.79 0.75 0.89–2.69
XVf 3 1.41 1.24 0.47–2.81 4 1.62 0.49 1.06–2.11 1 0.88
XVII 9 1.53 0.40 0.92–2.34 3 0.90 0.32 0.54–1.12 5 1.37 0.32 0.98–1.81 8 1.51 0.55 0.96–2.47
XIX 1 0.98 2 1.41 0.45 1.09–1.73 5 1.57 1.09 0.85–3.47 2 1.55 0.04 1.50–1.60
XXI 1 1.65       1 2.22   3 0.68 0.40 0.44–1.14

B.
Layer Levallois debitage Non-Levallois debitage Core management pieces

 N
–
X s.d range N

–
X s.d range N

–
X s.d range

VI 33 1.54 0.63 0.57–3.82 169 1.44 0.62 0.39–3.89 12 1.70 0.82 0.69–3.50
VII 32 1.44 0.44 0.55–2.54 73 1.21 0.58 0.31–3.22 19 1.42 0.61 0.52–2.50
VIIa 70 1.59 0.55 0.64–3.33 204 1.36 0.61 0.38–4.00 45 1.72 0.63 0.89–3.06
VIIb 26 1.41 0.55 0.41–2.83 65 1.38 0.72 0.50–4.89 15 1.31 0.73 0.50–3.08
IX 40 1.47 0.54 0.66–4.78 208 1.31 0.60 0.27–4.00 53 1.47 0.61 0.45–3.26
X 74 1.43 0.44 0.59–2.73 122 1.33 0.50 0.50–3.22 32 1.51 0.59 0.68–2.88
XI 94 1.48 0.60 0.61–5.32 154 1.32 0.54 0.40–2.85 45 1.62 0.63 0.40–3.54
XII 62 1.39 0.46 0.39–2.56 81 1.44 –0.64 0.33–3.45 29 1.83 0.79 0.67–3.80
XIII 198 1.60 0.58 0.48–3.93 386 1.32 0.58 0.25–3.83 103 1.71 0.76 0.40– 4.29
XIV 65 1.55 0.52 0.45–3.21 73 1.46 0.63 0.39–3.05 23 1.83 0.72 0.64–3.90
XV 881 1.60 0.52 0.49–4.11 1,703 1.47 0.69 0.26–5.27 283 1.90 0.76 0.47–4.42
XVa 120 1.46 0.49 0.67–3.07 520 1.33 0.61 0.30–4.10 71 1.45 0.57 0.55–2.64
XVf 129 1.51 0.58 0.60–3.53 509 1.34 0.61 0.33–3.89 79 1.57 0.70 0.67–4.80
XVII 149 1.48 9.57 0.45–3.00 175 1.26 0.57 0.36–4.06 42 1.35 0.43 0.46–2.62
XIX 88 1.33 0.49 0.35–2.86 128 1.26 0.94 0.45–8.50 38 1.51 0.75 0.38–3.94
XXI 60 1.33 0.47 0.64–2.73 78 1.27 0.63 0.31–3.86 22 1.40 0.72 0.39–3.44

Note: Mann-Whitney’s U is always insignifi cant for comparisons between tools and Levallois debitage . Mann-Whitney’s U is insignifi cant for comparisons 
between tools and non–Levallois debitage in layers VI, VIIa–XII, XIV, XVf. In other assemblages it is signifi cant at 0.5 > p ≥ .0001.
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Figure 6.13 Laminarity (length/width ratio) of blanks, broken down by fl aking 
systems. Only complete blanks are included.
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(Nishiaki and Copeland 1992). However, some aspects of 
this selection behavior at Qafzeh distinguish it from other 
Levantine sites. The specifi c selection of Levallois blanks 
for simple scrapers is different from that observed at Ghar, 
where the core reduction strategies (e.g., Levallois vs. non-
Levallois) employed to produce the blanks are of secondary 
importance to dorsal face scar pattern (Gordon 1993:212). 
At Quneitra, simple scrapers occur mostly on non-Levallois 
blanks (Goren-Inbar 1990a: fi g. 60; Hovers 1990b:163), likely 
due to the low values of IL; still, the occurrence of Levallois 
blanks in this group of tools is more pronounced than for 
other tool types in the assemblage.

Retouch Characteristics

The analysis of retouch characteristics relates to the 
retouch of single tools. In the case of multiple tools, the 
retouch description relates only to the “fi rst” tool. While 
this results in some loss of information, it was felt that the 
frequencies of such tools were not high enough to war-
rant separate treatment. It should be noted that the break-
down of tool groups is somewhat different from that used 
in analyses of tool morphometrics.

Edge Angle

Ethnoarchaeological studies (e.g., Hayden 1979b; White, 
Modjeska, and Hipuya 1977) have reported the existence 
of preferences for particular ranges of edge angles for par-
ticular tasks. As a rule, steeper retouch angles are asso-
ciated with scraping actions and with the processing of 
resistant material. More acute angles are used for working 
with softer materials, mainly in cutting actions. The same 
studies have shown a considerable degree of overlap in 
the ranges of angles preferred for different tasks.

Edge angle, or the angle of retouch (i.e., the angle 
between the ventral face and an imaginary plane running 
from the tool margin to the termination of the retouch 
scars), was measured on all tools, including pieces with 
signs of utilization. Within each separate assemblage the 
dispersion of values is quite large, with outliers of rel-
atively high values (fi gure 6.14), but a large degree of 
homogeneity is encountered among layers. There are no 
signifi cant differences among the various tool groups. 
Differences among the means for various tool groups are 
in the range of 5–10˚ and are negligible given both the 
small sample sizes per tool group and the inherent errors 
in angle measurements. The lack of distinction between 
tool types is striking against the background of the ethno-
graphic studies mentioned above. It may suggest that tool 
functions overlapped considerably, a hypothesis that is 
consistent with the results of low-magnifi cation use-wear 
studies conducted by Shea (1991) on these assemblages.

Edge angles also fi gure prominently in attempts to 
quantify blank reduction by retouch (e.g., Hiscock and 
Clarkson 2005; Kuhn 1990). This issue is discussed in 
more detail below.

Location of Retouched Edge

The location of retouched edges is described relative to 
the proximal end of the fl ake in dorsal view. The sixteen 
attribute states describing this variable (appendix 3) were 
collapsed into ten, more generalized categories. More 
specifi cally, the detailed categories of “distal and left/
right edge” and “distal and both edges” were grouped 
into “distal and edges,” and any combination of retouch 
on proximal end and edge(s) was included in “proximal 
and edges.” These new attribute states were then broken 
down by generalized tool groups. Frequencies are shown 
for selected assemblages (with N > 50) in table 6.13.

A repetitive pattern is seen in the various assem-
blages. “Simple” retouch locations, in which retouch is 
confi ned to one edge/end (i.e., distal, proximal, left or 
right edge) are the rule in all the assemblages, accounting 
for 85–90% of retouched edges. Among these, proximal 
locations are less frequent. The most common combina-
tion of complex retouch location is “distal and edges.” 
Some of the associations seen in the assemblages between 
retouch location and typological groups are the default 
of the ascribed typology (e.g., a single retouched edge 
occurs by defi nition with simple scrapers, distal retouch 
with end-scrapers, and two edges with double scrapers). 
In contrast to this trivial correlation, the high association 
of “simple” retouch locations in other tool types (e.g., 
retouched fl akes, fl akes with signs of utilization) is not 
tautological, and rather underlines the paucity of complex 
retouch locations in the more formal tools. Indeed, cells in 

Figure 6.14 Dispersion of the values of edge angles on retouched 
tools. Distinction between tool groups within assemblages was 
statistically insignifi cant and is therefore not shown here (see text 
for discussion).
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Table 6.13 Breakdown of location of retouch by tool type

Layer VIIa

Typea Distal Proximal Left edge Right edge Both edges Convergent
Distal and 

edges
Proximal 
and edges

Proximal 
and distal Perim. Total

Simple scrapers 4 (7.5) 5 (9.4) 9 (17.0)
Double scrapers 1 (1.9) 1 (1.9)
End-scrapers 2 (3.8) 2 (3.8)
Burins 1 (1.9) 1 (1.9) 1 (1.9) 3 (5.7)
Awls 3 (5.7) 3 (5.7)
Notches 1 (1.9) 2 (3.8) 1 (1.9) 4 (7.5)
Denticulates 1 (1.9) 5 (9.4) 6 (11.3)
Retouched fl akes 1 (1.9) 1 (1.9) 2 (3.8) 3 (5.7) 1 (1.9) 8 (15.1)
Miscellaneous
Utilization signs 2 (3.8) 2 (3.8)
Other types 7 (13.2) 3 (5.7) 1 (1.9) 11 (20.8)
Isolated removal 3 (5.7) 1 (1.9) 4 (7.5)
total 20 (37.7) 2 (3.8) 15 (28.3) 10 (18.9) 4 (7.5)  1 (1.9) 1 (1.9)   53 (100.1)

Layer IX

Typea Distal Proximal Left edge Right edge Both edges Convergent
Distal and 

edges
Proximal 
and edges

Proximal 
and distal Perim. Total

Simple scrapers 12 (9.9) 13 (10.7) 25 (20.7)
Double scrapers 2 (1.7) 2 (1.7)
End-scrapers 5 (4.1) 5 (4.1)
Burins 2 (1.7) 3 (2.5) 5 (4.1)
Awls 1 (0.8) 1 (0.8)
Notches 3 (2.5) 5 (4.1) 1 (0.8) 9 (7.4)
Denticulates 2 (1.7) 6 (5.0) 2 (1.7) 1 (0.8) 11 (9.1)
Retouched fl akes 2 (1.7) 1 (0.8) 4 (3.3) 5 (4.1) 12 (9.9)
Miscellaneous 1 (0.8) 1 (0.8) 4 (3.3) 1 (0.8) 7 (5.8)
Utilization signs 4 (3.3) 5 (4.1) 8 (6.6) 1 (0.8) 1 (0.8) 19 (15.7)
Other types 5 (4.1) 2 (1.7) 3 (2.5) 2 (1.7) 1 (0.8) 13 (10.7)
Isolated removal 3 (2.5) 8 (6.6) 1 (0.8) 12 (9.9)
total 27 (22.3) 16 (13.2) 36 (29.8) 32 (26.4) 5 (4.1) 1 (0.8) 3 (2.5) 1 (0.8)   121 (100.0)

(continued)
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Table 6.13 (continued)

Layer X

Typea Distal Proximal Left edge Right edge Both edges Convergent
Distal 

and edges
Proximal 
and edges

Proximal 
and distal Perim. Total

Simple scrapers 4 (6.0) 7 (10.4) 11 (16.4)
Double scrapers 2 (3.0) 2 (3.0)
End scrapers 1 (1.5) 1 (1.5)
Burins 2 (3.0) 2 (3.0)
Awls 3 (4.5) 1 (1.5) 4 (6.0) 
Notches 3 (4.5) 6 (9.0) 1 (1.5) 11 (16.4)
Denticulates 1 (1.5) 2 (3.0) 1 (1.5) 4 (6.0)
Retouched fl akes 3 (4.5) 5 (7.5) 3 (4.5) 1 (1.5) 12 (17.9)
Miscellaneous 2 (3.0) 1 (1.5) 1 (1.5) 4 (6.0)
Utilization signs 3 (4.5) 2 (3.0) 1 (1.5) 1 (1.5) 7 (10.4)
Other types 2 (3.0) 1 (1.5) 1 (1.5) 3 (4.5) 7 (10.4)
Isolated removal 1 (1.5) 1 (1.5) 2 (3.0)
total 19 (28.4) 1 (1.5) 21 (31.3) 18 (26.9) 3 (4.5) 3 (4.5) 2 (3.0)    67 (100.0)

Layer XI

Typea Distal Proximal Left edge Right edge Both edges Convergent
Distal and 

edges
Proximal 
and edges

Proximal 
and distal Perim. Total

Simple scrapers 14 (14.4) 7 (7.2) 21 (21.6)
Double scrapers 4 (4.1) 4 (4.1)
End scrapers 2 (2.1) 2 (2.1)
Burins 1 (1.0) 1 (1.0) 2 (2.1) 4 (4.1)
Awls
Notches 3 (3.1) 4 (4.1) 7 (7.2)
Denticulates 4 (4.1) 2 (2.1) 2 (2.1) 8 (8.2)
Retouched fl akes 1 (1.0) 4 (4.1) 2 (2.1) 1 (1.0) 8 (8.2)
Miscellaneous 3 (3.1) 1 (1.0) 4 (4.1)
Utilization signs 1 (1.0) 3 (3.1) 7 (7.2) 6 (6.2) 17 (17.5)
Other types 6 (6.2) 1 (1.0) 5 (5.2) 4 (4.1) 16 (16.5)
Isolated removal 1 (1.0) 2 (2.1) 1 (1.0) 1 (1.0) 1 (1.0) 6 (6.2)
total 15 (15.5) 7 (7.2) 33 (34.0) 27 (27.8) 4 (4.1)  10 (10.3) 1 (1.0)   97 (99.8)
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Layer XII

Typea Distal Proximal Left edge Right edge Both edges Convergent
Distal and 

edges
Proximal 
and edges

Proximal 
and distal Perim. Total

Simple scrapers 13 (12.0) 6 (5.6) 19 (17.9)
Double scrapers
End scrapers 5 (4.6) 5 (4.6)
Burins 4 (3.7) 3 (2.8) 1 (0.9) 8 (7.4)
Awls 1 (0.9) 1 (0.9)
Notches 1 (0.9) 2 (1.9) 2 (1.9) 5 (4.6)
Denticulates 2 (1.9) 5 (4.6) 2 (1.9) 9 (8.3)
Retouched fl akes 6 (5.6) 8 (7.4) 6 (5.6) 1 (0.9) 21 (19.4)
Miscellaneous 3 (2.8) 3 (2.8)
Utilization signs 2 (1.9) 5 (4.6) 6 (5.6) 3 (2.8) 16 (14.8)
Other types 4 (3.7) 3 (2.8) 3 (2.8) 1 (0.9) 2 (1.9) 2 (1.9) 15 (13.9)
Isolated removal 3 (2.8) 2 (1.9) 1 (0.9) 6 (5.6)
total 25 (23.2) 10 (9.3) 40 (37.0) 24 (22.2) 4 (3.7) 3 (2.8)   2 (1.9)  108 (100.2)

Layer XIII

Typea Distal Proximal Left edge Right edge Both edges Convergent
Distal and 

edges
Proximal 
and edges

Proximal 
and distal Perim. Total

Simple scrapers 29 (7.5) 37 (9.5) 66 (17.0)
Double scrapers 1 (0.3) 7 (1.8) 8 (2.1)
End scrapers 4 (1.0) 4 (1.0)
Burins 4 (1.0) 2 (0.5) 2 (0.5) 8 (2.1)
Awls 3 (0.8) 3 (0.8)
Notches 7 (1.8) 19 (4.9) 13 (3.4) 39 (10.1)
Denticulates 3 (0.8) 1 (0.3) 8 (2.1) 17 (4.4) 29 (7.5)
Retouched fl akes 2 (0.5) 9 (2.3) 13 (3.4) 1 (0.3) 25 (6.4)
Miscellaneous 6 (1.5) 2 (0.5) 4 (1.0) 12 (3.0)
Utilization signs 10 (2.6) 1 (0.3) 51 (13.1) 37 (9.5) 20 (5.2) 10 (2.6) 1 (0.3) 130 (33.5)
Other types 7 (1.8) 7 (1.8) 4 (1.0) 6 (1.5) 2 (0.5) 26 (6.7)
Isolated removal 6 (1.5) 8 (2.10 8 (2.1) 12 (3.1) 2 (0.5) 1 (0.3) 1 (0.3) 38 (9.8)
total 49 (12.6) 14 (3.6) 138 (35.6) 133 (34.3) 35 (9.0)  17 (4.4) 2 (0.5)   388 (100.0)

(continued)
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Table 6.13 (continued)

Layer XIV

Typea Distal Proximal Left edge Right edge Both edges Convergent
Distal and 

edges
Proximal 
and edges

Proximal 
and distal Perim. Total

Simple scrapers 1 (0.9) 2 (1.8) 3 (2.7)
Double scrapers
End scrapers 6 (5.4) 1 (0.9) 7 (6.3)
Burins 5 (4.5) 1 (0.9) 1 (0.9) 7 (6.3)
Awls
Notches 4 (3.6) 1 (0.9) 9 (8.0) 8 (7.1) 22 (19.6)
Denticulates 2 (1.8) 6 (5.4) 4 (3.6) 1 (0.9) 1 (0.9) 1 (0.9) 15 (13.4)
Retouched fl akes 1 (0.9) 4 (3.6) 2 (1.8) 2 (1.8) 1 (0.9) 10 (8.9)
Miscellaneous 1 (0.9) 3 (2.7) 2 (1.8) 1 (0.9) 7 (6.3)
Utilization signs 3 (2.7) 7 (6.3) 7 (6.3) 2 (1.8) 2 (1.8) 21 (18.8)
Other types 5 (4.5) 1 (0.9) 1 (0.9) 7 (6.3)
Isolated removal 4 (3.6) 2 (1.8) 1 (0.9) 4 (3.6) 1 (0.9) 1 (0.9) 13 (11.6)
total 31 (27.7) 9 (8.0) 31 (27.7) 26 (23.2) 6 (5.4)  3 (2.7) 4 (3.6) 1 (0.9) 1 (0.9) 112 (100.2)

Layer XV

Typea Distal Proximal Left edge Right edge Both edges Convergent
Distal and 

edges
Proximal 
and edges

Proximal 
and distal Perim. Total

Simple scrapers 1 (0.2) 17 (3.9) 21 (4.8) 39 (8.9)
Double scrapers 3 (0.7) 3 (0.7)
End scrapers 11 (2.5) 2 (0.5) 13 (3.0)
Burins 13 (3.0) 11 (2.5) 2 (0.5) 5 (1.1) 1 (0.2) 1 (0.2) 33 (7.6)
Awls 2 (0.5) 1 (0.2) 1 (0.2) 1 (0.2) 3 (0.7) 8 (1.8)
Notches 11 (2.5) 1 (0.2) 25 (5.7) 17 (3.9) 54 (12.4)
Denticulates 2 (0.5) 2 (0.5) 14 (3.2) 12 (2.7) 30 (6.9)
Retouched fl akes 5 (1.1) 14 (3.2) 10 (2.3) 1 (0.2) 30 (6.9)
Miscellaneous 18 (4.1) 17 (3.9) 3 (0.7) 2 (0.5) 1 (0.2) 6 (1.4) 47 (10.8)
Utilization signs 6 (1.4) 2 (0.5) 30 (96.9) 21 (4.8) 5 (1.1) 2 (0.5) 1 (0.2) 67 (15.3)
Other types 28 (6.4) 9 (2.1) 17 (3.9) 6 (1.4) 1 (0.2) 5 (1.1) 66 (15.1)
Isolated removal 10 (2.3) 11 (2.5) 16 (3.7) 8 (1.8) 2 (0.5) 47 (10.8)
total 106 (24.3) 56 (12.8) 139 (31.8) 103 (23.6) 10 (2.3)  9 (2.1) 3 (0.7)  11 (2.5) 437 (100.2)



1
4
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Layer XVa

Typea Distal Proximal Left edge Right edge Both edges Convergent
Distal and 

edges
Proximal 
and edges

Proximal 
and distal Perim. Total

Simple scrapers 1 (1.3) 7 (8.8) 4 (5.0) 12 (15.0)
Double scrapers
End scrapers 3 (3.8) 1 (1.3) 4 (5.0)
Burins 1 (1.3) 1 (1.3) 1 (1.3) 1 (1.3) 1 (1.3) 5 (6.3)
Awls 4 (5.0) 1 (1.3) 5 (6.3)
Notches 6 (7.5) 5 (6.3) 11 (13.8)
Denticulates 2 (2.5) 2 (2.5) 1 (1.3) 5 (6.3)
Retouched fl akes 1 (1.3) 4 (5.0) 3 (3.8) 8 (10.0)
Miscellaneous 1 (1.3) 1 (1.3) 1 (1.3) 3 (3.8)
Utilization signs 7 (8.8) 8 (10.0) 15 (18.8)
Other types 3 (3.8) 3 (3.8) 2 (2.5) 8 (10.0)
Isolated removal 1 (1.3) 2 (2.5) 1 (1.3) 4 (5.0)
total 14 (17.5) 6 (7.5) 32 (40.0) 24 (30.0)   3 (3.8) 1 (1.3)   80 (100.3)

Layer VIIa

Typea Distal Proximal Left edge Right edge Both edges Convergent
Distal and 

edges
Proximal 
and edges

Proximal 
and distal Perim. Total

Simple scrapers 2 (1.3) 6 (4.0) 5 (3.3) 1 (0.7) 14 (9.3)
Double scrapers 1 (0.7) 1 (0.7)
End scrapers 13 (8.6) 13 (8.6)
Burins 1 (0.7) 2 (1.3) 2 (1.3) 1 (0.7) 6 (4.0)
Awls 6 (4.0) 6 (4.0)
Notches 6 (4.0) 2 (1.3) 11 (7.3) 17 (11.3)
Denticulates 5 (3.3) 9 (6.0) 1 (0.7) 4 (2.6) 19 (12.6)
Retouched fl akes 2 (1.3) 5 (3.3) 4 (2.6) 3 (2.0) 1 (0.7) 1 (0.7) 16 (10.6)
Miscellaneous 2 (1.3) 1 (0.7) 3 (2.0)
Utilization signs 5 (3.3) 12 (7.9) 11 (7.3) 5 (3.3) 2 (1.3) 35 (23.2)
Other types 1 (0.7) 2 (1.3) 2 (1.3) 3 (2.0) 8 (5.3)
Isolated removal 4 (2.6) 1 (0.7) 2 (1.3) 2 (1.3) 1 (0.7) 1 (0.7) 11 (7.3)
total 42 (27.8) 3 (2.0) 36 (23.8) 46 (30.5) 14 (9.3)  8 (5.3) 2 (1.3)   151 (100.2)

Note: Absolute frequencies and total percentages.
a Simple scrapers in this analysis include Bordes’s types 9–11, 25–26, 28–29. Convergent and transversal scrapers are counted with “other types” due to their low frequencies; end-notches (type 54) are counted 
with notches.
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table 6.13 that describe a large number of possible com-
plex combinations of retouch locations are either thinly 
populated or empty. Combined, these data indicate that 
the location of the retouched edge is not random.

Retouch on the left edge is more common than on 
the right edge in all the assemblages (except layer XVII), 
although the differences are small in most instances. This 
overall pattern stems from the distribution of these two 
attribute states among tools other than scrapers, while 
within the scraper samples the frequencies are somewhat 
more even.

Burins were mostly executed on distal parts of the 
blanks, with only rare exploitation of the proximal end 
for burin spall detachment. In some instances burin blows 
originated from a lateral edge. Retouch on notches and 
denticulates is not limited to the lateral edges and occurs 
on the distal/proximal ends of the blank as well. End-
scrapers and awls, on the other hand, are modifi ed strictly 
on the distal end of blanks (with a single exception for 
each type in layers XIV and IX, respectively).

Thus, throughout the sequence a high degree of regu-
larity is observed in the location of retouch. For some tool 
types, particular locations were selected in a consistent 
manner. The latter pattern deviates from that reported 
from Lower Paleolithic assemblages (e.g., ‘Ubeidiya; Bar-
Yosef and Goren-Inbar 1993: tables. 39a-g). However, we 
should not attribute this difference to a long-term trend 
toward higher tool standardization in Upper and Epi- 
Paleolithic assemblages. A common hypothesis (e.g., 
Mellars 1989, 1996) postulates that modern humans in the 
Upper Paleolithic had a clearer mental template of fl aked 
stone tools that was manifested in greater tool standardi-
zation. Two issues restrict our understanding of this aspect 
of lithics in the Levantine Mousterian. The fi rst of these is 
analytical. The published data on Levantine Mousterian 
assemblages lend the impression that the Qafzeh pattern 
is by no means unique, but more rigorous comparisons 
between Middle Paleolithic sites, and between those and 
Upper Paleolithic sites in the region, are hampered by the 
lack of quantifi ed data.

Assuming for the moment that tool types in both the 
Middle and the Upper Paleolithic refl ect imposed form, 
there arise unrelated but fundamental questions as to 
the higher level of standardization of Upper Paleolithic 
tool types, and the evolutionary signifi cance of tool 
standardization in general. Chazan (1995:756) noted 
that the impression of more standardization in Upper 
Paleolithic tools may in fact be due to the concentration 
of retouch on the distal tips of most Upper Paleolithic 
types. Because the tips are shorter than the lateral edges, 
this leads to the impression that retouch is more standard-
ized, but he found this standardization to be unrelated to 
markedly modern traits such as language use. Marks, 
Hietala, and Williams (2001) tested the hypothesis that 

Upper Paleolithic modern humans had a “clearer men-
tal template” of fl aked stone tools, manifested in greater 
tool standardization, by looking at Middle and Upper 
Paleolithic burins from the Levant and Europe. Their 
analysis revealed that tools were equally standardized 
for both metric and non-metric traits. Similarly, Monnier 
(2006:70–74) found no empirical evidence to support the 
notion of a gradual increase of standardization in the loca-
tion of retouch on side-scrapers, notches, and denticulates 
in various French Mousterian sites.

In the case of the Qafzeh assemblages, the rela-
tively standardized locations of retouch are associated 
with rather specifi c selection criteria of blank size. While 
this may not denote standardization of form, there does 
appear to be some standardization of process.

Retouched Face

Retouch was described as occurring either on the dorsal or 
ventral face, or on both faces. A fourth attribute state, “on 
edge,” relates to instances in which the retouch truncates 
the edge of the tool, as may be the case with burin blows 
or steep retouch. The frequencies of various retouched 
faces are presented in table 6.14. Retouch on the dorsal 
face is the most common in all the assemblages. This may 
be a biased pattern, as the distribution of retouched faces 
in the larger sample of layer XV suggests that the heavily 
uneven distributions in the other assemblages may be 
affected by small sample sizes.

Despite this potential distortion, some consistent 
patterns occur. Various types of side-scrapers are mod-
ifi ed as a rule on the dorsal faces of blanks. However, 
as in the case of “retouch location,” some of the most 
compelling correlations between face of retouch and tool 
groups stem from the typological defi nitions themselves. 
Thus, where ventral face retouch is recorded among 
side-scrapers, it denotes the occurrence of scrapers on 
the ventral face, and retouch on both faces correlates 
with alternately retouched scrapers. Similarly, the asso-
ciation of “miscellaneous” with retouch on the ventral 
face or on both faces refl ects the inclusion in this type 
of pieces modifi ed by the Nahr Ibrahim technique (see 
table 6.4). Contrary to these cases, in which an a priori 
link exists between the retouched face and typological 
defi nition, awls exhibit more diversifi ed locations of the 
retouched face.

Comparison of the data in tables 6.13 and 6.14 shows 
that dorsal face retouch is more often than not associated 
with a relatively rigid placement of retouch as defi ned in 
planform, while a greater variety of “retouch location” is 
commonly linked with a larger variation in dorsal/ven-
tral face modifi cation. Blanks with “isolated removals” 
are exceptional in that they exhibit a striking dominance 
of modifi cation on the ventral face.
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Table 6.14 Breakdown of location of retouched face by tool group

Layer VIIa
Typea Dorsal Ventral Both On edge Total

Simple scrapers 9 (18.0) 9 (18.0)
Double scrapers 1 (2.0) 1 (2.0)
End-scrapers 1 (2.0) 1 (2.0) 2 (4.0)
Burins 1 (2.0) 2 (4.0) 3 (6.0)
Awls 3 (6.0) 3 (6.0)
Notches 5 (10.0) 1 (2.0) 6 (12.0)
Denticulates 4 (8.0) 2 (4.0) 6 (12.0)
Retouched fl akes 5 (10.0) 3 (6.0) 8 (16.0)
Miscellaneous
Other types 3 (6.0) 5 (10.0) 2 (4.0) 10 (20.0)
Isolated removal 2 (4.0) 2 (4.0)
total 31 (62.0) 11 (22.0) 5 (10.0) 3 (6.0) 50 (100.0)

Layer IX
Typea Dorsal Ventral Both On edge Total

Simple scrapers 17 (17.7) 7 (7.3) 24 (25.0)
Double scrapers 2 (2.1) 2 (2.1)
End-scrapers 5 (5.2) 5 (5.2)
Burins 3 (3.1) 3 (3.1) 6 (6.3)
Awls 1 (1.0) 1 (1.0)
Notches 6 (6.3) 4 (4.2) 10 (10.4)
Denticulates 8 (8.3) 2 (2.1) 1 (1.0) 11 (11.5)
Retouched fl akes 8 (8.3) 4 (4.2) 12 (12.5)
Miscellaneous 7 (7.3) 7 (7.3)
Other types 3 (3.1) 2 (2.1) 1 (1.0) 6 (6.3)
Isolated removal 12 (12.5) 12 (12.5)
total 49 (51.0) 31 (32.3) 13 (13.5) 3 (3.1) 96 (100.1)

Layer X
Typea Dorsal Ventral Both On edge Total

Simple scrapers 10 (17.9) 1 (1.8) 11 (19.6)
Double scrapers 1 (1.8) 1 (1.8)
End-scrapers 1 (1.8) 1 (1.8)
Burins 2 (3.6) 2 (3.6)
Awls 1 (1.8) 3 (5.4) 4 (7.1)
Notches 8 (14.3) 2 (3.6) 10 (17.9)
Denticulates 4 (4.2) 4 (7.1)
Retouched fl akes 11 (19.6) 1 (1.8) 12 (21.4)
Miscellaneous 1 (1.8) 1 (1.8) 2 (3.6) 4 (7.1)
Other types 3 (5.4) 2 (3.6) 5 (8.9)
Isolated removal 2 (3.6) 2 (3.6)
total 40 (41.7) 11 (11.5) 5 (8.9)  56 (99.9)

Layer XI
Typea Dorsal Ventral Both On edge Total

Simple scrapers 18 (22.5) 4 (5.0) 22 (27.5)
Double scrapers 4 (5.0) 4 (5.0)
End-scrapers 2 (2.5) 2 (2.5)
Burins 1 (1.3) 2 (2.5) 1 (1.3) 4 (5.0)
Awls
Notches 5 (6.3) 3 (3.8)   8 (10.0)

(continued)
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Table 6.14 (continued)

Layer XI
Typea Dorsal Ventral Both On edge Total

Denticulates 5 (6.3) 2 (2.5) 1 (1.3) 8 (10.0)
Retouched fl akes 6 (7.5) 2 (2.5) 1 (1.3) 9 (11.3)
Miscellaneous 1 (1.3) 3 (3.8) 4 (5.0)
Other types 4 (5.0) 4 (5.0) 2 (2.5) 3 (3.8) 13 (16.3)
Isolated removal 4 (5.0) 2 (2.5) 6 (7.5)
total 44 (55.0) 21 (26.3) 11 4 (5.1) 80 (100.1)

Layer XII
Typea Dorsal Ventral Both On edge Total

Simple scrapers 14 (15.1) 4 (4.3) 1 (1.1) 19 (20.4)
Double scrapers
End-scrapers 5 (5.4) 5 (5.4)
Burins 1 (1.1) 4 (4.3) 4 (4.3) 9 (9.7)
Awls 1 (1.1) 1 (1.1)
Notches 4 (4.3) 1 (1.1) 5 (5.4)
Denticulates 4 (4.3) 4 (4.3) 1 (1.1) 9 (9.6)
Retouched fl akes 18 (19.4) 4 (4.3) 22 (23.6)
Miscellaneous 3 (3.2) 3 (3.2)
Other types 5 (5.4) 4 (4.3) 5 (5.4) 14 (15.1)
Isolated removal 1 (1.1) 5 (5.4) 6 (6.5)
total 52 (55.9) 27 (29.0) 5 (5.4) 9 (9.7) 93 (100.0)

Layer XIII
Typea Dorsal Ventral Both On edge Total

Simple scrapers 64 (24.0) 5 (1.9) 3 (1.1) 72 (27.0)
Double scrapers 8 (3.0) 8 (3.0)
End-scrapers 4 (1.5) 4 (1.5)
Burins 1 (0.4) 4 (1.5) 3 (1.1) 8 (3.0)
Awls 3 (1.1) 3 (1.1)
Notches 24 (9.0) 16 (6.0) 40 (15.0)
Denticulates 19 (7.1) 6 (2.2) 4 (1.5) 29 (10.9)
Retouched fl akes 21 (7.9) 2 (0.7) 2 (0.7) 25 (9.4)
Miscellaneous 4 (1.5) 1 (0.4) 7 12 (4.5)
Other types 11 (4.1) 12 (4.5) 3 (1.1) 26 (9.7)
Isolated removal 1 (0.4) 38 (14.2) 1 (0.4) 40 (15.0)
total 160 (59.9) 84 (31.5) 20 (7.5) 3 (1.1) 267 (100.1)

Layer XIV
Typea Dorsal Ventral Both On edge  Total

Simple scrapers 1 (1.2) 2 (2.3) 1 (1.2) 4 (4.7)
Double scrapers
End-scrapers 6 (7.0) 6 (7.0)
Burins 1 (1.2) 3 (3.5) 1 (1.2) 5 (5.8)
Awls
Notches 15 (17.4) 4 (4.7) 2 (2.3) 1 (1.2) 22 (25.6)
Denticulates 4 (4.7) 2 (2.3) 8 14 (16.3)
Retouched fl akes 4 (4.7) 2 (2.3) 3 (3.5) 9 (10.5)
Miscellaneous 1 (1.2) 1 (1.2) 7 (8.1) 9 (10.5)
Other types 3 (3.5) 1 (1.2) 4 (4.7)
Isolated removal 13 (15.1) 13 (15.1)
total 35 (40.7) 28 (32.6) 21 (24.2) 2 (2.3) 86 (100.2)

(continued)
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Table 6.14 (continued)

Layer XV

Typea Dorsal Ventral Both On edge Total

Simple scrapers 23 (6.1) 13 (3.4) 3 (0.8) 39 (10.3)
Double scrapers 1 (0.3) 1 (0.3)
End-scrapers 10 (2.6) 13 (3.4) 1 (0.3) 13 (3.4)
Burins 2 (0.5) 24 (6.3) 2 (0.5) 3 (0.8) 31 (8.2)
Awls 8 (2.1) 1 (0.3) 9 (2.4)
Notches 43 (11.3) 11 (2.9) 54 (14.2)
Denticulates 19 (5.0) 8 (2.1) 1 (0.3) 2 (0.5) 30 (7.9)
Retouched fl akes 18 (4.7) 9 (2.4) 2 (0.5) 1 (0.3) 30 (7.9)
Miscellaneous 7 (1.8) 3 (0.8) 41 (10.8) 51 (13.5)
Other types 7 (1.8) 24 (6.3) 24 (6.3) 17 (4.5) 72 (19.0)
Isolated removal 7 (1.8) 37 (9.8) 2 (0.5) 3 (0.8) 49 (12.9)
total 145 (38.3) 132 (34.8) 75 (19.8) 27 (7.1) 379 (100.0)

Layer XVa

Typea Dorsal Ventral Both On edge Total

Simple scrapers 10 (15.9) 2 (3.2) 12 (19.0)
Double scrapers
End-scrapers 3 (4.8) 1 (1.6) 4 (6.3)
Burins 3 (4.8) 1 (1.6) 4 (6.3)
Awls 6 (9.5) 6 (9.5)
Notches 7 (11.1) 4 (6.3) 11 (17.5)
Denticulates 4 (6.3) 1 (1.6) 5 (7.9)
Retouched fl akes 6 (9.5) 1 (1.6) 7 (11.1)
Miscellaneous 1 (1.6) 2 (3.2) 3 (4.8)
Other types 4 (6.3) 3 (4.8) 7 (11.1)
Isolated removal 4 (6.3) 4 (6.3)
total 40 (6.3) 18 (28.6) 4 (6.3) 1 (1.6) 63 (99.8)

Layer XVII
Typea Dorsal Ventral Both On edge Total

Simple scrapers 12 (10.4) 1 (0.9) 1 (0.9) 14 (12.2)
Double scrapers 1 (0.9) 1 (0.9)
End-scrapers 12 (10.4) 12 (10.4)
Burins 1 (0.9) 1 (0.9) 3 (2.6) 5 (4.3)
Awls 3 (2.6) 2 (1.7) 1 (0.9) 6 (5.2)
Notches 16 (13.9) 3 (2.6) 19 (16.5)
Denticulates 16 (13.9) 2 (1.7) 1 (0.9) 19 (16.5)
Retouched fl akes 12 (10.4) 3 (2.6) 1 (0.9) 16 (13.9)
Miscellaneous 2 (1.7) 1 (0.9) 3 (2.6)
Other types 7 (6.1) 2 (1.7) 9 (7.8)
Isolated removal 10 (8.7) 1 (0.9) 11 (9.6)
total 90 (78.3) 16 (13.9) 6 (5.2) 3 (2.6) 115 (99.9)

Note: Absolute frequencies and total percentages.
a Simple scrapers in this analysis include Bordes’s types 9–11, 25–26, 28–29. Convergent and transversal scrapers are 
counted with “other types” due to their low frequencies; end-notches (type 54) are counted with notches.
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Reduction or Imposed Form 
in the Side-Scrapers of Qafzeh?

The “resharpening model,” presented in a series of articles 
(Dibble 1995a, and references therein; Dibble and Rolland 
1992; Rolland and Dibble 1990), is more extreme than 
other functional or ecological models in that it not only 
questions Bordes’s interpretation of typological variability 
but undermines its inherent notion of preconceived, emic 
tool types. Since Mousterian side-scrapers fi gure promi-
nently in Bordes’s type-list and often dominate the assem-
blages of retouched tools, it is this tool category that is at 
the focus of discussion (although an attempt was made to 
apply the reduction model to notches and denticulates as 
well; see Dibble 1988; Dibble and Rolland 1992).

The model proposes that the various types of side-
scrapers are not intentionally created, discrete forms. 
Rather, these tools are conceived as refl ecting various 
stages in the blank reduction continuum, an idea fi rst 
voiced with regard to North American lithic assemblages 
(the “Frison effect”; Jelinek 1976). In this view, scraper 
retouch is a means to extend a tool’s use life by resharp-
ening. The continuous process as originally modeled by 
Dibble (1987) aims to compensate for the loss of working 
edge length by using two different resharpening paths. 
The fi rst postulated path involves addition of working 
edges, fi rst moving from a single side-scraper to a double 
side-scraper, then extending cutting edge length through 
changing the angles of the working edges by resharp-
ening them into convergent forms (convergent scrapers 
and Mousterian points). The second path of reduction 
moves through the continuous resharpening of a single 
edge, gradually shifting by changing the direction of the 
retouched edge from a single side-scraper to a transver-
sal side-scraper. In essence, all side-scraper morpholo-
gies can be accommodated between these two variants of 
the model. The model relates the length of the continu-
ous reduction process (i.e., the deviation from simple to 
increasingly exploited blanks, each of which is dubbed a 
discrete type) to variation in raw material availability and 
size coupled with group mobility (Rolland 1988; Rolland 
and Dibble 1990).

More recently, Dibble (1995a) reviewed the reduc-
tion model, outlining a series of modifi ed hypotheses and 
their test implications in response to various critiques 
voiced since the model’s fi rst publication. Assuming 
that the emphasis in scraper use and maintenance is on 
the optimal exploitation of a single edge, he posited that 
scraper morphology could be demonstrated to be respon-
sive to blank form, and thus to core reduction strategies. 
Comparisons among assemblages are thus irrelevant to 
a large degree. It is within the assemblage, when scraper 
forms are evaluated against their (presumably) original 
technological system, that the validity of the reduction 

model can be tested. An analytical caveat is that only 
highly utilized assemblages are appropriate for testing 
the model’s hypotheses because large sample sizes of 
each scraper class are required (Dibble 1995a:345).

In assemblages in which core reduction strategies 
resulted in longer blanks, the path leading to elongated 
pointed forms would be operative. Core reduction strat-
egies that produced short, wide blanks would lead to 
emphasis on the shift to transversal forms (see also Kuhn 
1992a). Offset (déjeté) scrapers could originate from either 
one of the two sequences (Dibble 1988, 1991b). Regardless 
of the specifi c path of reduction, the amount of reduction 
that a particular blank can undergo is a function of its 
original size. Larger blanks can be used for a longer time, 
and therefore be subject to more resharpening before the 
minimum size is reached. Hence, simple scrapers should 
not be expected to be longer than convergent or trans-
versal ones, even though they have been less heavily 
reduced. On the contrary, they would be of the same or 
even smaller dimensions. Were they large enough in the 
fi rst place, they would be more heavily reduced (Dibble 
1995a:330). This statement puts much of the weight of 
testing the model on reconstructions of the original size 
of the fl ake and the degree to which it has been reduced 
from its original size.

Concurrent with the notion that scraper morphol-
ogy is responsive to blank form, retouch intensity gains 
importance in the context of model testing. If blank shape 
was the main factor in the modifi cation of scraper form, 
there should be a correlation between the position of the 
retouched edge(s) and the shape of the original fl ake. 
Moreover, one would not expect heavy retouch that cre-
ated the tool’s shape. If, on the other hand, the reduction 
model is valid, all the scraper classes that are considered 
late in the reduction continuum should show higher aver-
age values of retouch intensity than the less reduced types 
(Dibble 1995a:328–329).

Assemblages in which only a small portion of blanks 
was modifi ed into retouched tools will show high propor-
tions of available unmodifi ed blanks, reducing the need to 
exploit the maximum potential of each retouched blank. 
The relatively few tools in such assemblages will tend to 
be only lightly retouched, although a few more heavily 
reduced blanks may occur. In such circumstances the 
more reduced forms will not necessarily be shorter than 
double and single scrapers. Still, all scrapers should, on 
average, be wider than the unretouched pieces, because 
blanks that are smaller than the cutoff point of width suit-
able for scraper retouch will not be selected for modifi ca-
tion into scrapers in the fi rst place (Dibble 1995a:325).

Given such restrictions, the lightly utilized Qafzeh 
assemblages cannot serve to test the model. Regardless, 
some patterns in the Qafzeh assemblages are of interest in 
the context of the resharpening model.
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Blank Form and Intensity of Retouch

According to the revised model, scraper form is respon-
sive to the original fl ake morphology and therefore inten-
sity of retouch should not be correlated with scraper class. 
The same model also argues that scraper forms believed to 
be more reduced should be more heavily retouched than 
the less reduced ones. Both expectations are borne out by 
the archaeological record of the Levantine Mousterian. 
Gordon (1993) showed that, contrary to Dibble’s argu-
ment, Mousterian points in the Ghar collection were not a 
heavily reduced version of convergent scrapers, but had 
been created through an independent retouch sequence, 
applied specifi cally to pointed and elongated blanks in 
the assemblage. On the other hand, simple scrapers at 
Qafzeh were produced on varied blank forms (tables 6.11, 
6.12, fi gure 6.9), although a preference for Levallois blanks 
could be recognized. (Admittedly, intra-assemblage com-
parisons are impossible at Qafzeh due to sample size 
limitations.)

A number of methods were devised for evaluating 
retouch intensity, relying either on visual assessment 
and ranking of retouch or on more elaborate quantitative 
methods, some of which have been tested experimen-
tally (Barton 1990; Baumler and Speth 1993; Dibble 1984b; 
Gordon 1993; Eren et al. 2005; Hiscock and Clarkson 
2005; Jelinek 1988; Kuhn 1990). Ambiguities, however, are 
inherent in most of those methods (Dibble 1995a:330). For 
this reason I did not apply any of these methods to the 
overall lightly reduced Qafzeh samples. On the basis of 
observation, however, it is clear that some of the simple 
scrapers have undergone relatively intense retouch (e.g., 
plates 37:9, 39:8), while some of the forms expected to 
exhibit high retouch intensity actually present only light 
retouch (e.g., plates 15:10, 32:1, 40:2; see also Close 1991) 
comparable to Jelinek’s (1988) and Dibble’s (1984a) cate-
gories 1 (shallow and sometimes discontinuous retouch) 
and 2 (continuous and moderately invasive retouch) out 
of four categories of retouch intensity. These instances do 
not form a concrete argument as regards the resharpen-
ing model, but their existence is in obvious contrast to the 
logic of the model.

Scraper Morphometrics

Scrapers are the only tool group at Qafzeh in which met-
ric attributes refl ect a high degree of standardization. The 
means of both length and width of scrapers occur in a 
limited range of values (fi gure 6.12). A comparison with 
the mean dimensions of unretouched artifacts (fi gure 5.6) 
demonstrates that simple and convergent scrapers are 
indeed modifi ed on blanks that are on average longer and 
wider than non-retouched blanks. This is true of double 
scrapers as well (values not presented in fi gure 6.12).

The distributions of both length and width of scrap-
ers are unimodal and values tend to concentrate around 
the mean (less obviously so in the width distribution; fi g-
ure 6.15). The distributions for convergent scrapers are far 
from normal, undoubtedly due to the small sample size, 
and are confi ned within more limited values than are sim-
ple scrapers. The distribution of the combined sample is 
unimodal and close to normal for both attributes, with no 
traces of bimodalities that might indicate the existence of 
two populations.

Figure 6.15 Frequency distribution of length (A) and width (B) 
of simple and convergent side-scrapers (left axis) and the com-
bined sample (right axis) in the Qafzeh assemblages. Artifacts 
included in this analysis were not broken at the measured dimen-
sion. Artifact frequencies combined from the whole sequence.
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Such results accord with Dibble’s (1984a, 1987, 1995a) 
resharpening model when applied to a lightly utilized 
sample. Certainly, the suggestion that scrapers were dis-
carded when their width reached a particular cutoff point 
cannot be ruled out on the basis of the data presented here. 
However, observations on metric attributes of scrapers in 
a complete, non-selected collection from Kunji Cave in the 
Zagros, dominated by heavily retouched tools (Baumler 
and Speth 1993:16), and in Grotta di Santa d’Augustino 
(Kuhn 1992a:124–5) cast doubts on the relevance of metric 
attributes of single and double scrapers for describing the 
early stages of a resharpening sequence leading to con-
vergent scrapers. Such is also the case at Quneitra, where 
the mean width of convergent scrapers is practically iden-
tical to that of single scrapers (Goren-Inbar 1990a: table 
18, fi g. 53).

The mean values of scraper width in the various 
assemblages at Qafzeh (fi gure 6.12) are larger than those 
observed in the Zagros assemblages or Ghar while closer 
to those of other Levantine, European, and North African 
assemblages (Baumler and Speth 1993; Close 1991; Dibble 
1984b, 1995a; Dibble and Holdaway 1990; Gordon 1993; 
Goren-Inbar 1990a). Such observations are consistent with 
the notion that the cutoff points of scraper dimensions, 
beyond which reduction could not go further, depend on 
the size and shape of the original unretouched blanks, 
namely they are assemblage-specifi c and related to the 
technological systems of the studied assemblage. Inter-
assemblage comparisons are irrelevant.

Estimating the Amount of Reduction: The Ratio 
of Flake Surface Area to Platform Area

The realization that the fi nal dimensions of scrapers can-
not provide evidence for their reduction history gives 
much signifi cance to reconstructions of original fl ake size. 
What is required is a measure of the amount of reduction 
that a scraper underwent during the time between the 
blank’s removal from a core and the termination of its use 
life, due to either discard or accidental loss.

Striking platform width and depth have been sug-
gested to determine overall fl ake size. Much experimen-
tal work (Dibble and Whittaker 1981; Speth 1972, 1974, 
1975, 1981) indicates that fl ake mass derives from four 
factors: platform depth, EPA, the angle of incidence, and 
hammer velocity at impact. Since only the former two are 
measurable to any degree on archaeological materials, the 
reconstruction of original fl ake mass is highly problematic 
(Davis and Shea 1998). Still, if fl ake size (surface area) is 
taken as a proxy of fl ake mass, there should be a predict-
able ratio between platform size and fl ake size. Arguing 
that platform characteristics are not affected by the process 
of retouch, Dibble (1987) suggested that the ratio between 
a scraper’s platform area and its surface area after retouch 

corresponds to the degree of reduction from the original 
fl ake: (“[b]ecause of its ability to help control for origi-
nal blank size, the ratio of surface area to platform area 
is an important variable in demonstrating scraper reduc-
tion”; Dibble 1995a:327–328, tab. II), when compared to 
the ratios measured on non-retouched fl akes.

Recent studies have shown that the relationship 
of interest is much more complex than was originally 
understood. Even in controlled experimental conditions, 
the relationships between the variables that defi ne the 
fl ake and platform size are far from linear (Pelcin 1998). 
Similarly, raw material has a signifi cant effect on the 
measured ratio. It is possibly this complexity that under-
lies the long-known fact that reconstructions of original 
fl ake sizes and estimates of scraper reduction in archae-
ological material produced in uncontrolled conditions 
are at least problematic. For the Qafzeh assemblages, the 
correlation between fl ake size (= fl ake surface area) and 
platform area of complete, unretouched fl akes has been 
shown to be non-linear (table 5.13 and accompanying 
discussion). One cannot rely on platform area of scrap-
ers as an indication of the original blank size and, con-
sequently, of the amount and degree of blank reduction 
associated with particular scraper types. The appeal of 
the reduction model as an explanation of scraper forms 
and types is thus reduced.

In view of these data, the claim that the reduction 
model alone can account for “many, if not most, aspects 
of assemblage composition variability seen in the Middle 
Paleolithic of western Eurasia” (Rolland and Dibble 
1990:490) is unfounded (cf. Mellars 1996:332–341). It is 
intuitively clear that retouch intensity refl ects to a large 
degree the attempts made to maximize the use lives of 
artifacts, but the exact relationship that had been pre-
dicted between that variable, the location and shape of 
retouched edges, and their relationship to reduction strat-
egies is not clear-cut. Scraper morphologies and sizes in 
the fi nal stages of the tool’s life history may refl ect contin-
uous reduction; but this in itself does not preclude a long 
history of intentional selection and preparation of blanks 
based on criteria of raw material size and availability 
(Rolland 1981; Rolland and Dibble 1990) as well as func-
tional and stylistic considerations. Indeed, the reduction 
model as newly phrased (Dibble 1995a) aims to explain 
more realistic, complex situations than the original, rigid 
model; it is this simulation of real life that fi nally renders 
the derived hypotheses irrefutable.

Summary

The Qafzeh assemblages commonly demonstrate high val-
ues of ILty, relatively low frequencies of retouched tools, 
and rarity of intensively retouched artifacts. In contrast to 
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these lines of similarity among the assemblages, the typo-
logical composition shows variation in tool groups and 
tool type frequencies throughout the sequence. Still, all 
the Qafzeh assemblages can be placed within the param-
eters of Bordes’s typical Mousterian (Bordes 1984).

The blanks for retouched pieces were selected from 
the fl ake populations available at the time of each assem-
blage with an emphasis on a relatively large size, a trait 
that is common to a large number of sites in and out of the 

Levant. Of all the tool types, only burins and side-scrapers 
occur on carefully selected blanks with particular proper-
ties. The pattern is recurrent in all the assemblages regard-
less of the frequencies of typological groups. Scrapers 
especially exhibit well-defi ned size ranges and tend to be 
the largest tools. Other tools, such as truncated pieces and 
pieces with isolated removals, although not as formalized 
as scrapers, tend to exhibit stability across layers in some 
stylistic attributes.
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7
The Organization of Lithic 
Technology at Qafzeh

The analyses of the lithic assemblages of Qafzeh followed 
the logic of “reverse engineering” (see chapter 2; discussed 
specifi cally in relation to lithics and Levallois fl aking by 
Hovers 1997; Sandgathe 2005, among others). The sets of 
analyses presented in the previous chapters attempted 
to accomplish the fi rst of two stages involved in thinking 
about the meaning of ancient artifacts. By looking at the 
interrelationship of the various properties of the artifacts, 
I attempted to understand how artifacts were made and 
how material constraints and production processes affected 
the respective characteristics of these groups of artifacts. In 
this chapter I engage in the second question involved in the 
research strategy of reverse engineering: what could these 
artifacts do? The strategy of “reverse engineering” was fi rst 
defi ned and described within evolutionary studies, where 
it clearly does not assume “intelligent design” but does ask 
what ecological survival functions could be answered by 
the structure of evolutionary designs. In our case, it is the 
technological designs that we wonder about. Reverse engi-
neering is easiest if artifact structure includes some sort of 
signature pointing to the function (e.g., through differential 
use-wear signatures on various artifact types). However, in 
many cases recognizing the signature of prehistoric arti-
facts involves some a priori premises and assumptions 
about their potential functions.

It is not surprising that many paleoanthropologists 
focus on lithics in their attempts to understand the func-
tioning of prehistoric organizational systems, or that they 
often consider the exploitation of faunal resources to be 
the goal served by lithic organizational strategies. Lithics 
and, to a lesser degree, animal bones are the “hand of 
cards” dealt to archaeologists (Hovers 1998b). They are 
the most abundant, the only redundant, and (too often) 
simply the only type of fi nds in prehistoric contexts 

from which inferences can be made. A common premise 
among paleoanthropologists is that lithics and bones are 
causally linked in a hierarchical, unequal way, by which 
the organization of lithic technology is responsive to the 
spatio-temporal distribution of resources in a group’s 
exploited territory. Models of technological organization 
emphasize the close connections between subsistence, 
settlement and mobility patterns, risk management and 
social factors, and lithic technology (Binford 1977, 1978, 
1979; Bousman 1993; Fitzhugh 2001; Geneste 1985; Kelly 
1988, 1992; Kelly and Todd 1988; Nelson 1991; Torrence 
1989a, 1994).

As discussed in chapters 1 and 2, such models allow 
the formulation of testable hypotheses about some aspects 
of hunter-gatherer behaviors. Here I use this conceptual 
framework to interpret the fi ndings discussed in the pre-
vious chapters in the context of the relationship between 
the organization of lithic technology and other organiza-
tional aspects of the behavior of the Qafzeh inhabitants. 
The aim here is to identify inter-assemblage organiza-
tional differences and to discern and explain multi-causal 
phenomena. In the case of Qafzeh, several non-lithic 
data sets suggest that the nature of occupations changed 
throughout the sequence. The retrieval of human skeletal 
remains from the lower layers, from which microverte-
brates (including commensal species) were also recovered, 
is in striking contrast to the absence of these two classes of 
fi nds from the upper layers (Bar-Yosef 1989:171; Bar-Yosef 
and Vandermeersch 1981). Subsequent research argued 
that the same dichotomy could be discerned in aspects 
of paleontology, seasonality, and use-wear traces as well 
(chapter 3). These fi ndings were interpreted as indications 
of a major shift in settlement patterns between deposition 
of the lower (XXVI–XVa) and the upper (XV–VI) layers 
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(Bar-Yosef and Vandermeersch 1993; Lieberman 1993) and 
even in the identity of the site’s occupants (Lieberman 
and Shea 1994). It was claimed that the older occupations 
of Qafzeh (layers XXIV–XVa) were seasonal and ephem-
eral, involving circulating mobility patterns. In contrast, 
the settlements of layers XV–VI were deemed perma-
nent, multi-seasonal, and linked with radiating mobility 
strategies.1

Under the premise that lithic technology is intimately 
linked with settlement and mobility patterns, the organi-
zation of lithic technology at Qafzeh can be addressed 
in light of two general expectations. First, we would 
expect trends of technological organization to be pat-
terned according to the postulated clear-cut behavioral 
dichotomy (as opposed to variability) observed along the 
Qafzeh sequence of occupations on the basis of non-lithic 
data. Second, we should be able to examine whether spe-
cifi c patterns of lithic organization are compatible with 
predictions about mobility and subsistence. This chapter 
examines these issues, fi rst outlining some general prem-
ises with regard to lithics in the context of organizational 
theory and then elucidating some archaeological implica-
tions of these premises. This is followed by an interpre-
tation of the fi ndings from Qafzeh against the backdrop 
of the model’s implications. These interpretations capital-
ize on the detailed analyses is presented in the previous 
chapters. These allow distinctions between assemblage 
characteristics that are responsive to the requirements of 
the mechanical demands of production systems and those 
that are selected for and obtained to accommodate orga-
nizational needs.

Foraging Behaviors, Form of Mobility, 
and Lithic Organization

Many of the basic assumptions of technological organiza-
tion studies are derived from ethnographic research. The 
application of ethnography-derived models to prehistoric 
research is a legitimate procedure for creating frames of 
reference, if several constraints are borne in mind (Binford 
2001; see discussion in chapter 1). Ethnographic records 
and ethnoarchaeological studies from practically all over 
the globe illuminate the relationship between lithic pro-
duction and mobility, settlement and economic behaviors, 
as well as gender, political organization, and the estab-
lishment of social order (e.g., Binford 1978, 1986; Binford 
and O’Connell 1984; Hayden 1979a, 1979b; Hiscock 2004; 
O’Connell, Hawkes, and Blurton-Jones 1992; Petrequin 
and Petrequin 2000; Stout 2002; Tindale 1965; Weedman 
2002, 2006, to name only a few examples). Limiting the 
discussion for the moment to the ecological (as opposed 
to the social and symbolic) perspective of lithic produc-
tion and use, the point of departure is that subsistence 

takes precedence over other activities. Thus, there are pre-
dictable links among types of activities and the strategies 
of providing their technological aids, i.e., raw material 
economy and mobility (Nelson 1991; papers in Torrence 
1983, 1989b).

The organization of lithic technology (as well as other 
technologies observed in the ethnographic record and 
assumed for prehistoric contexts) is designed to “make 
ends meet”; the technological aids necessary for exploit-
ing resources (extractive technologies) must be available at 
the right time in the right places, i.e., where the resources 
are located. The use of maintenance technologies (e.g., 
resharpening, de- or re-hafting) is less constrained by the 
distribution of subsistence resources and need not over-
lap spatially and temporally with extractive tasks.

Raw Material Availability, Mobility Patterns, 
and the Organization of Lithic Technology

Modeling the effects of lithic raw material organization 
on behavior is not straightforward, mainly because, in 
contrast to edible resources, there is no currency with 
which to measure the fi tness-enhancing characteristics 
of the various raw materials. Despite this, availability 
(i.e., distance and abundance) and quality of raw mate-
rial are clearly factors that infl uence behaviors related to 
raw material economy (Andrefsky 1994; Dibble 1991a; 
Munday 1976a, 1976b). Fresh, sharp implements would 
be preferred for use over extensively consumed artifacts. 
Such a preference is shared by most extant hunter-gath-
erers who, when unlimited supplies of raw material are 
available, tend to manufacture new tools as the need 
arises rather than modifying dulled or damaged existing 
ones. Raw material availability is thus defi ned as the ease 
of replacing exploited artifacts with fresh ones.

However, availability of lithic raw material is not an 
absolute or static given of a group’s environment or ter-
ritory because it is defi ned and then manipulated behav-
iorally, i.e., it is socially mediated (Hovers 1997; also 
Ambrose 2006; Minicillo 2006, who engaged in formal 
modeling of this problem). Availability of lithic raw mate-
rial is dependent on how knappers perceive their needs 
in terms of stone quality. If high-quality raw material is 
desired for the execution of well-shaped tools with stan-
dardized morphologies (of either utilitarian or symbolic 
value to their users), the proximity or abundance of other, 
low-quality raw materials will not factor into assess-
ments of availability. Group members may still choose to 
invest time and energy in searching for and/or importing 
high-quality lithic resources. Low-quality raw material 
in close proximity may then be exploited to produce less 
standardized tools, including, for example, unretouched 
fl akes (Andrefsky 1994). On the other hand, when high-
quality raw material is found in great abundance and in 
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close vicinity to a given locality, there is little to be gained 
by making some artifacts on lower-quality raw mate-
rial or by making and maintaining artifacts in advance 
of their scheduled use in order to transport them across 
the landscape (Bamforth 1986; Kuhn 1992a; Marks 1988). 
Ethnographic and archaeological literature is replete with 
case studies documenting such behaviors. In the Middle 
Paleolithic of Europe, Geneste (1985) and Rolland and 
Dibble (1990) noted the asymmetrical use of high-quality 
exotic raw materials for scrapers and retouched points as 
opposed to notches, denticulates, and unretouched fl akes 
made on lower-quality local raw materials. Similar pat-
terns are seen in other archaeological periods. During the 
Pre-Pottery Neolithic B in the Levant, for example, long, 
thin and standardized blades that were modifi ed into 
sickle blades and arrowheads were produced on exotic 
raw materials from a relatively small number (on each 
site) of bipolar and naviform cores. In contrast, waste pits 
at the same sites sometimes contain tens of thousands of 
pieces of fl aking debris and less formalized tools made 
on the local fl int (Goring-Morris 1994; Goring-Morris and 
Belfer-Cohen 2001).2

Availability is also determined by the acceptable costs 
of having certain raw materials in specifi c geographic 
locations at designated times, i.e., adopting acceptable 
transport tactics from an array of possible such behaviors. 
As the ongoing discussion makes clear, “acceptable costs” 
of raw material transport differ according to quality and 
the need for particular materials for various utilitarian 
or social uses. One tactic emphasizes the investment of 
time and energy in transporting raw materials across the 
landscape from places of abundance to those of short-
age, or to localities where there is uncertainty about raw 
material distribution. Another tactic puts a premium on 
investment of time and effort in intensive use and reduc-
tion (curation) of already available raw material to extend 
the use lives of artifacts. The choice of one tactic over the 
other, or the degree to which they are combined, depends 
to a large degree on the distribution of vis-à-vis subsis-
tence resources (Rolland and Dibble 1990). It is the lat-
ter that determine the frequencies and modes of group 
mobility because it is more diffi cult for hunter-gatherers 
to manipulate the scheduling and geographic presence 
of subsistence resources. Indeed, many researchers have 
suggested that during Middle Paleolithic times raw 
material procurement was completely subjected to sub-
sistence activities (“embedded procurement”; Binford 
1979; Binford and Stone 1985), and that raw material was 
brought into sites incidentally to foraging trips (Rolland 
1991:188).

The strategies of group mobility determine the types 
of sites occupied by human groups and consequently 
infl uence procedures of lithic manufacture and mainte-
nance as well. When a group practices logistical mobility 

its main residential sites, i.e. base camps (as defi ned by 
Binford 1980), are situated at locations of compromise 
between the attractions of several dispersed concentra-
tions of resources (Harpending and Davis 1977; Hovers 
1988; Jochim 1976, 1979; Wilmsen 1973). Frequency of 
residential moves decreases while duration of occupa-
tions and the predictability of their timing and locations 
increase. Such conditions alleviate the time stress created 
by the need to move the group from one resource patch 
to the next. Hence, maintenance and manufacture tasks 
are more likely to be associated with base camps where 
generalized activities and preparation for extractive tasks 
take place. The stable residential location may be sup-
plied with raw material in bulk to accommodate the lithic 
technological needs of the group. The base camp thus 
becomes a predictable “source” of raw material, where 
need and availability can be easily and safely synchro-
nized. The effort invested in devising technological tactics 
for obtaining lithic material can be minimized (Nelson 
1991:79), and raw material exploitation tends to become 
more casual, with little evidence for tool renewal or recy-
cling (Parry and Kelly 1987).

The range of raw material transport varies predict-
ably with mobility strategies. Decreased frequency of 
residential moves results in increased resource depletion 
in the immediate environment, consequently causing an 
increase in the range of logistical forays (e.g., Henry 1983; 
Hovers 1988; Odell 1994; Speth and Scott 1989). If they 
are indeed tethered strongly to resource acquisition, dis-
tances of lithic raw material transport for provisioning the 
habitation site will be correlated positively with occupa-
tion duration.

Transport distances tend to increase with the size of 
the exploited territory too. Raw material sources may lie 
well beyond the boundaries of the site exploitation ter-
ritory used by a band for daily procurement activities 
(Bailey and Davidson 1983; Hovers 1989). In such circum-
stances it will be more likely that the subsistence forays 
and trips for acquisition of lithic raw materials are sepa-
rated, at least occasionally. Rather than relying on embed-
ded procurement of raw material, trips might be specially 
designated for obtaining raw materials. Certainly this is 
a plausible behavior in regions in which suitable lithic 
sources are uncommon and widely spaced (e.g., Hovers 
1990b:164).

Among highly mobile groups practicing residential 
mobility, lithic manufacture and maintenance tend to be 
associated with residential camps of short duration rather 
than with task-specifi c locations. Tool manufacture on site 
is more likely to take place when a site is occupied during 
a season of decreased productivity, when extractive activ-
ities are at a low point. Proximity to a source of suitable 
raw material similarly enhances activities related to tool 
production. At task-specifi c locations, on the other hand, 
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time tends to be a precious commodity. In hunting sta-
tions, timing is especially crucial for the success of the task 
and is used fi rst and foremost for obtaining food from the 
faunal resources. It is less likely that technological activ-
ities associated with gear maintenance, such as retooling 
or recycling, will be carried out in such locations (Nelson 
1991:79). Similarly, at faunal procurement sites, the threat 
of competitors may be too great to allow the investment 
of time in maintaining lithic gear that requires re-tooling 
or resharpening. Still, processing activities (i.e., butchery) 
may occur, possibly with the aim of reducing the cost of 
transporting the yield back to the habitation site (Metcalfe 
and Barlow 1992). The preparation of tools to be used on 
task-specifi c sites, particularly those involving the pro-
curement of meat by hunting, entails a high investment in 
the design of reliable tools as a fail-safe mechanism (Bleed 
1986; Nelson 1991; Torrence 1983, 1989a; see also below).3 
Reliable tools may be carried around the landscape indi-
vidually at all times to meet conceivable necessities, and 
since they entail high investment their users attempt to 
maximize the duration of their utilization (Binford 1979; 
Kuhn 1994; Nelson 1991; Shott 1986, 1989a). For instance, 
curated bifaces were used by residentially mobile groups 
of North American paleo-Indians both as a source of 
blanks for future expedient fl aking (i.e., cores) and as 
long-lived tools when raw material was not available 
near task locations (Kelly 1988; Kelly and Todd 1988). 
Extractive tasks in the context of high residential mobil-
ity thus tend to involve provisioning of individuals (e.g., 
Binford 1977, 1978) regardless of the mobility strategies 
employed by the group as a whole. The transport of arti-
facts carried around by individuals as personal gear is 
minimally affected by the size of the exploited territory 
(Kuhn 1995a:29).

Task-specifi c locations will present signatures simi-
lar to those of residential sites when particular activities 
recur periodically at the same locality (e.g., hunts of sea-
sonally migratory herds). In such instances there may be 
some caching of raw material for future use, but presum-
ably this will happen on a lesser scale than provisioning 
behavior in habitation sites.

Moving Raw Material around the Landscape

Clearly, the organization of lithic technology is a dynamic 
process with numerous possibilities for behavioral medi-
ation of the limitations and opportunities offered by the 
natural and social environments. These variations on a 
theme can be viewed within a framework of three major 
strategies of technological organization: curation, expedi-
ency, and opportunistic behavior.

Curation, formally defi ned as “a continuous prop-
erty of tools that measures the relationship between max-
imum [potential] and realized utility” (Shott 1996:268), 

characterizes organizational strategies that emphasize the 
preparation of tools or the hoarding of raw materials in 
anticipation of shortage. Examples of conditions that are 
conductive for curation are lack of raw materials/facilities 
or time stress at the anticipated location of tool use (Torrence 
1983). Curation is thus associated either with longer periods 
of site occupation or with regular moves within a familiar 
territory, when the scheduling of resources (and therefore 
of tool use) and their location can be anticipated on the 
basis of past experience. Curation may be relaxed by pro-
visioning of places, i.e., caching of raw materials of tools 
to ensure that technological needs are met at the required 
place and time (Binford 1979; Kuhn 1992b).

Where conditions are unpredictable and there is no a 
priori knowledge of the structure of raw material or sub-
sistence resources, curation entails provisioning of indi-
viduals with tools that are moved around the landscape 
over greater distances (Binford 1977, 1979). Anticipating 
circumstances that will not allow tool preparation will 
lead to the same behavior. This tactic might be employed 
during the initial exploration of a new territory, within 
which the resource structure is still unfamiliar (Kelly and 
Todd 1988). It could also be advantageous where terri-
torial boundaries are not clear, and caches cannot safely 
be left on site between periods of occupation. Finally, 
curation through provisioning of individuals is associ-
ated with a high degree of residential mobility, in which 
people are forced to rely on an assembly of tools carried 
around a landscape with infrequent raw material sources. 
The assembly of curated tool kits should be responsive to 
the costs of continuous transport (Nelson 1991), partially 
alleviated by maximal realization of the potential utility 
of the artifacts.

Expediency is a strategy used where schedules and 
locations of tool use are predictable. Expediency would 
be practiced in the anticipation that both suffi cient materi-
als and time to conduct tool production and maintenance 
would to be available at the location of tool use. If raw 
material was present as part of the geological substrate of 
a region, signifi cant storing of raw material or caching of 
prepared tools would not constitute an effi cient adaptive 
strategy, and investment in pre-planned lithic technolog-
ical activities could be reduced (Nelson 1991:64). For the 
same reasons, provisioning of individuals is not likely to 
occur. However, provisioning of a site by creating second-
ary sources of raw material at the site itself may lead to 
expedient lithic organization even where raw material is 
not naturally available.

Opportunistic behavior, the third type of organizational 
strategy, is characterized by responsiveness to immediate 
conditions and needs without advance planning. Opportu-
nistic behavior depends on the overall distribution of lithic 
raw material and its geographic overlap with the location 
of resource use. Mobile gear brought into the location of use 
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may be subjected to unanticipated uses, resulting in modi-
fi cation of tools and cores in a variety of ways not consis-
tent with their original design (Nelson 1991).

The particular organizational strategy adopted by any 
given group of hunter-gatherers as the optimal means to 
avoid the risk of technological failure will shift over vari-
ous temporal scales (annually or seasonally, for example). 
Also, it will conform to the location of the group within 
its territorial range.

Archaeological Implications

The relationships between mobility, resource distribu-
tion, settlement patterns, and technological organization 
have archaeological correlates in terms of tool design and 
assemblage composition, as well as overall site structure 
(Nelson 1991:78–87; table 7.1).

Long-duration or frequently occupied residential 
locations become “artifi cial” sources of raw material, sup-
plied with raw material in bulk (possibly as cores), which 
relaxes time constraints on tool preparation. Raw mate-
rial could be exploited expediently, using core-reduction 
sequences (or a single sequence producing a variety of 
fl ake shapes and sizes) that are not concerned with con-
servation and transportation costs (Parry and Kelly 1987). 
With the possible exception of the initial decortication of 
cores, all the stages of lithic production should occur in 
these sites. Moreover, cores tend not to be part of a trans-
portable tool kit, due to an ineffi cient ratio of utility per 
unit mass (Kuhn 1994), and would remain at the residen-
tial site as part of the archaeologically visible assemblage. 
Since the extent of blank utilization often depends on 
the task at hand rather than planned maintenance, there 
should be little evidence for tool renewal or recycling at 
such sites. On the other hand, retooling of hafted artifacts 
(if such artifacts were part of the technological gear) pre-
sumably took place in habitation sites, resulting in high 
frequencies of proximal parts of rejected lithic compo-
nents (Keeley 1982), both retouched and unretouched 
(e.g., Boëda et al. 1996; Boëda, Connan, and Muhesen 
1998b; Friedman et al.1994–5). However, some of the 
breakage will be associated with manufacture rather than 
maintenance activities.

If personal gear and curated artifacts were utilized in 
task-specifi c sites, they should be characterized archaeo-
logically by the occurrence of later-stage reduction debris 
and low proportions of waste fl akes. Used fl akes and small 
resharpening fl akes should occur in high proportions, but 
tools may be absent, as they would have been removed 
by users from the sites to other locales (Binford 1979). 
If the site was the last locale at which tools were used, 
small, exhausted, and heavily retouched implements are 
expected. Distal segments of broken artifacts, not salvaged 
after being broken during use, will be left on site.

Since the organization of technological systems var-
ies across space and time, within and among groups, dif-
ferent modes of settlement or mobility can be represented 
in a single locale. The principles of logistical and residen-
tial organization are thus applied in an attempt to under-
stand the distribution of material remains rather than fi nd 
perfect archaeological analogies to the sites described in 
ethnographic literature. This approach disregards tapho-
nomic processes, which certainly affected at least some of 
the artifact classes discussed above.

Looking at Inter-Assemblage Variability

The analyses presented in chapters 4–6 dealt with the lithic 
artifacts in the context of their production processes. The 
artifacts were categorized as separate and independent 
classes and were associated probabilistically with partic-
ular segments of the reduction sequences. In the absence 
of large-scale and technologically informative refi ts, such 
divisions were deemed necessary to enable some insight 
into the effects of the actual production processes on arti-
fact characteristics. For the purpose of understanding lithic  
organization and its changes over time, however, the basic 
unit of analysis and comparison is the assemblage, in which 
relationships seen among artifacts can be observed.

As described in chapter 3 (and briefl y at the begin-
ning of this chapter), clear differences, supposedly 
related to mobility, settlement, and subsistence changes, 
are refl ected in the non-lithic fi nds of the lower layers 
(XXIV–XV) as opposed to upper layers (XIV–III) of the 
Qafzeh sequence. Theory-driven relationships between 
lithic assemblages and those behaviors were discussed 
above. This middle range theory, and the hypotheses 
derived from it, informs expectations of the assemblages 
and the ways in which they change through time.

Comparison of assemblage compositions of the 
various layers shows a clear temporal segregation of 
assemblage types. In the older layers (XXII–XV), debris 
composed mostly of fl akes smaller than 20 mm consti-
tutes over 50% of the lithic fi nds, and tools are 1–4.6% of 
the total assemblages. Cores and waste are relatively few 
(table 7.2, fi gure 7.1). As a group, layers XIV–III contrast 
with this pattern, although they can be divided into two 
assemblage “subtypes.” In the mid-section assemblages 
(layers XIV–IX), debris is less than 30% and retouched 
tools are 7.5–14.5% of the assemblage, while cores and 
manufacture waste (e.g., cortical elements and core man-
agement pieces) are represented in greater frequencies 
than in both older and younger layers. In the younger 
assemblages (VIIb–III), the frequencies of tools and fre-
quencies of debris rise again, but not to the same levels 
as in the older assemblages. Frequencies of debitage are 
high and are similar to those of the mid-section group of 



1
6

1

Table 7.1 Archaeologically observed variables of lithic assemblages and their postulated organizational implications

Variable Behavioral correlates and predicted relationships in archaeological assemblages Source

Typological variables

Frequencies of tool types: simple versus 
double, convergent, offset and transverse 
scrapers; notches versus denticulates

Short as opposed to extensive sequences of resharpening as responses to higher/lower 
degrees of raw material availability.

Dibble 1987; Holdaway McPherron 
and Roth 1996; Rolland 1996; 
Rolland and Dibble 1990; Shott 
1996.

Frequencies of typological groups (for Qafzeh: 
Upper Paleolithic tools, notches and denticu-
lates, Levallois points); assemblage richness 
and evenness

Task-specifi c/logistical sites in circulating/radiating mobility systems. Even as opposed to 
skewed distribution of tool morphologies as responses to more or less balanced spectrum 
of activities on site. 

Shott 1986.

Assemblage composition

Frequencies of modifi ed blanks (retouched 
tools) in an assemblage

Degree of curation of lithic raw material by use of personal gear (provisioning of individuals 
in response to changing levels of raw material availability resulting from spatial and/or 
temporal distribution of human activities in relation to lithic sources). High tool frequencies 
are postulated to have occurred when raw material sources in exploited territory are known 
to be unsuitable/scarce, or when there was lesser ability to anticipate timing and location 
of subsistence activities or availability of raw material sources in exploited territory (e.g., 
when colonizing new territories, in contexts of high group mobility). 

Andrefsky 1994; Bamforth 1986; 
Binford 1979, 1980; Kuhn 1995; 
Marks 1988; Nelson 1991.

Core frequencies; ratios of tools/cores; 
débitage/cores; frequencies of cortical 
pieces

Type of settlement and its intensity/degree of mobility/degree of advance technological 
planning. Technological diversity may be inversely correlated with residential mobility or 
with degree of risk involved in prey capture. The interplay among these ratios refl ects the 
nature of the site, e.g., as a quarry site (if cores and cortical elements are numerous while 
retouched tools and non-cortical debitage are few), habitation site (if all the technological 
categories are present), and/or degree of transport and import of special artifact groups. 

Binford 1979, 1980; Kuhn 1995; 
Nelson 1991 and references 
therein; Shott 1986.

Technological variables

Frequency of Levallois products Levallois cores are relatively effi cient at minimizing raw material waste while at the same 
time maximizing productivity in terms of total numbers of tool blanks and amount of 
cutting edge produced. Levallois production is an attempt to increase effi ciency of 
exploitation of high-quality raw material in contexts of high mobility or group movement 
over relatively long distances. Levallois products were more prone to be moved between 
sites due to their favorable morphometric properties (ratio of mass to size), either as 
 unretouched blanks or as already retouched blanks (see above, frequencies of retouched 
tools). Non-Levallois products were the less mobile segment of the technological system, 
since their production was arguably less constrained by size and shape concerns and they 
could be made on raw materials of lesser quality.

Andrefsky 1994; Brantingham and 
Kuhn 2001; Geneste 1985; Kuhn 
1994; Shea 1991.

(continued)
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Table 7.1 (continued)

Variable Behavioral correlates and predicted relationships in archaeological assemblages Source

Scar patterns Responsive to modes and degrees of mobility, often related to subsistence activities. Generally, 
the tendency toward bipolar fl aking is interpreted as responding to more sedentary systems. 
Correlations between the occurrence of scavenged faunas and dominance of centripetal 
fl aking in some archaeological case studies are interpreted as indications of highly mobile 
groups with less advance planning, whereas hunting is associated with bipolar fl aking and 
higher degree of planning. Scar patterns are also seen as responsive to specifi c subsistence 
activities (e.g., the use of convergent fl aking for Levallois point production, which in turn 
refl ects greater emphasis on hunting).

Bar-Yosef et al. 1992; Parry and 
Kelly 1987; Kuhn 1995; Munday 
1979; Shea 1991, 1998; Stiner and 
Kuhn 1992.

Frequencies of blades and points Emphasis on maintainable versus reliable artifacts in response to anticipated time stress while 
executing subsistence activities, mainly hunting. Tools designed for use when such time 
stress is expected to occur should be replaced quickly if necessary, and would be standard-
ized to fi t into hafts, etc. Tools designed for longer use tend to “store” potential cutting edges 
that can be shaped and used as necessary (emphasis is expected to be on size rather than 
standardized morphology in initial stages of use). 

Bar-Yosef and Kuhn 1999; Bleed 
1986; Bousman 1993; Nelson 
1991 and references therein.

Flake size Degree of mobility. Flake sizes are argued to be related to fl aking modes, and since those vary 
with varying mobility patterns, fl ake sizes should co-vary with frequencies of the different 
scar patterns.

Kuhn 1995:111, fi g. 4.17.

Note: Modifi ed after Hovers and Raveh 2000.
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Figure 7.1 Composition of the lithic assemblages by layers (See table 7.2 for data)

assemblages. Another difference between the two parts 
of the section lies in the frequencies of burnt artifacts (fi g-
ure 7.2a), which are signifi cantly higher in the lower lay-
ers (χ2 = 192.58, p < .0001, df = 1), especially in layers XV, 
XVf, and XVII.

This division in itself displays several patterned 
 co-variations of assemblage traits. When the characteris-
tics of lithic reduction are taken into account, it becomes 
obvious that the initial bipartite division of the Qafzeh 
sequence represents only part of the range of diversity 
and complexity in patterns of both lithic production and 
technological organization. And yet, for Qafzeh as for 
many (if not most) Mousterian lithic assemblages, there is 
an analytical and methodological challenge in pinpoint-
ing the variables that make assemblages very similar or 
highly dissimilar to one another.

The problem is twofold. Bordes’s quantitative 
method (or any similar method, for that matter) indeed 
provides standardized data that describe single variables, 
but it does little to help in understanding the complex 
relationship among variables. Even for single variables, 
the process of comparison becomes progressively less effi -
cient as the number of assemblages across which this var-
iable is compared grows. It is diffi cult to judge from such 
comparative formats where the signifi cant differences lie. 

Nor does this or similar methods help in assessing the 

degree of similarity between any number of assemblages 
as a “sum” of the behaviors presumably expressed by the 
quantitative data.

Multivariate approaches (e.g., principal component 
analysis or cluster analysis) are needed to address this 
question. Indeed, such methods have occasionally been 
used in the study of Mousterian assemblage variability 
(e.g., Binford and Binford 1966; Callow and Webb 1981; 
Munday 1976b; Würz et al. 2003). The usual procedure 
of such methods is to analyze either variables or observa-
tions, and the results summarize the effects of a number 
of abstract factors, in themselves a composite of several 
basic studied variables. In this study, I opted instead to use 
the multivariate display technique of COPLOT. Within the 
family of “distance analyses,” this variant enables compar-
ison of assemblages on the basis of several types of data 
derived from any quantifi able aspect of lithic assemblages.4 
After transformation from a multidimensional space to the 
bi-dimensional graphic space, and after establishing that 
this transformation does not detract from the quality of the 
data, variables and observations are used simultaneously 
to place assemblages at their relative distances from one 
another. A virtual point at the center of the graph space (the 
centroid) represents a hypothetical average assemblage, 
derived from all the variables and observations used in 
the analysis. The procedure maps observations, such that 
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Table 7.2. Assemblage compositions by general technological categories

Layer Retouched tools
Non-Levallois 

debitage Levallois debitage Cortical piecesa

Core management
pieces Cores Debris Densityb

III (443)  9 (1.35) 136 (30.69) 18 (4.06) 16 (3.61) 19 (4.28) 8 (1.80) 237 (53.49) 1,471
IV (358) 14 (4.90) 165 (46.00) 22 (6.14) 4 (1.11) 13 (3.63) 12 (3.35) 128 (35.75) 511
V (1179) 13 (1.10) 512 (43.42) 76 (6.61) 23 (1.95) 29 (2.45) 17 (1.44) 505 (42.83) 710
VI (662) 35 (5.29) 306 (46.22) 53 (8.00) 21 (3.17) 18 (2.71) 9 (1.36) 220 (33.23) 178
VII (493) 36 (7.30) 224 (45.43) 55 (11.15) 14 (2.83) 25 (5.07) 12 (2.43) 127 (25.76)
VIIa (1193)  51 (4.27) 369 (30.93) 96 (8.04) 25 (2.09) 58 (4.86) 39 (3.26) 555 (46.53) 213
VIIb (485) 38 (7.83) 177 (36.49) 58 (11.95) 14 (2.88) 25 (5.15) 22 (4.53) 151 (31.13) 191
IX (1443) 106 (7.34) 661 (45.80) 234 (16.21) 35 (2.42) 87 (6.02) 65 (4.50) 255 (18.67) 487
X (841) 63 (7.49) 326 (38.76) 152 (18.07) 16 (1.90) 49 (5.82) 12 (2.42) 223 (26.51) 646
XI (1045) 86 (8.22) 472 (45.16) 181 (17.32) 36 (3.44) 71 (6.79) 69 (6.60) 130 (12.44) 394
XII (634) 92 (14.51) 231 (36.43) 111 (17.50) 18 (2.89) 46 (7.25) 59 (9.31) 77 (12.15) 357
XIII (3129) 278 (8.88) 1,293 (41.32) 410 (13.10) 61 (1.94) 201 (6.42) 100 (3.20) 786 (25.12) 478
XIV (742) 100 (13.48) 203 (27.35) 122 (16.44) 26 (3.50) 44 (5.93) 49 (6.60) 198 (26.68) 188
XV (14115) 396 (2.80) 3,562 (25.23) 1,376 (9.74) 349 (2.47) 422 (2.99) 291 (2.06) 7,715 (54.66) 1,117
XVa (5781) 72 (1.24) 1100 (19.02) 224 (3.87) 96 (1.66) 110 (1.90) 32 (0.55) 4,147 (71.73)
XVb (657) 10 (2.52) 206 (31.35) 48 (7.30) 12 (1.82) 35 (5.32) 3 (0.46) 343 (52.21) 286
XVf (3659) 36 (0.98) 1,113 (30.41) 237 (6.47) 62 (1.69) 124 (3.38) 18 (0.49) 2,069 (56.55) 988
XVII (2870) 123 (4.28) 338 (11.77) 288 (10.03) 49 (1.70) 69 (2.40) 45 (1.57) 1,958 (68.22) 272
XIX (1738) 55 (3.16) 225 (12.95) 160 (9.20) 25 (1.44) 50 (2.87) 28 (1.61) 1,195 (68.76) 175
XXI (1059) 38 (4.59) 128 (12.08) 103 (9.73) 14 (1.32) 29 (2.74) 17 (1.61) 730 (68.93) 146
XXII (616) 20 (3.80) 86 (16.34) 49 (9.31) 15 (2.85) 12 (2.28) 15 (2.85) 329 (62.55) 265

χ2 = 6505.72 at p < .0001, df = 120

Note: Ns are given for assemblages used in subsequent analyses. “Tools” in these counts do not include types 5 and 38, or artifacts with signs of use. The counts include blanks with retouch on ventral face 
(Bordes’s type 45) and blanks with isolated removals.
a Pieces with over 50% of surface covered by cortex (frequencies not included in other counts).
b Density per m3 of artifacts larger than 20 mm. Debris not included.
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the more similar the assemblages (represented as points 
that are the “sum” of the observations per assemblage), 
the closer they are to one another on the graph space. The 
closer an assemblage is to any given arrow (each arrow 
representing a variable), the higher is the effect of the vari-
able on the location of the assemblage in relation to others. 
In this manner, the display shows that assemblages clus-
tered in the same group behave similarly with regard to 
the selected variables. Additionally, the program signifi es 
which of the variables are less or more closely correlated 
with any other. The angles between arrows signify the 
degree of correlation between variables such that arrows 

depicting highly correlated variables point in roughly 
the same direction and vice versa. (More details on this 
technique are available in Hovers and Raveh 2000; Raveh 
1992.).

Twenty-one of the Qafzeh assemblages5 were ana-
lyzed in this manner (fi gure 7.3). Assemblages are dis-
persed all over the graph space, and none resembles the 
“average” assemblage (the centroid). This suggests a 
high degree of inter-assemblage variability. Since assem-
blages with small samples were winnowed out from 
this analysis, differences in sample size are not a likely 
explanation for the high degree of variability, even if this 
explanation cannot be ruled out completely. The display 
also shows that variability is not determined by any sin-
gle variable, nor is it set by a constant set of interrelated 
variables. The infl uential attributes that affect the plac-
ing of assemblages at varying distances from the hypo-
thetical “average” assemblage differ from one case to 
the other, indicating that inter-assemblage variability is 
multicausal.

Two main, readily identifi ed sources of variability 
are (1) variation in the production process and (2) differ-
ences in the ways in which artifacts are used and moved 
around the landscape. Interpretations of lithic assem-
blages as refl ecting particular types of behavior (table 7.1 
and accompanying discussion) often hinge on the inter-
play among different variables of an assemblage, rather 
than on comparison of concrete values obtained for any 
single variable. The graphic display exhibits this interplay 
clearly and enables immediate appreciation of the facets 
of variability that require further study.

For some variables, the relationships shown on the 
graph space are consistent with expectations derived from 
the technological modeling of Levallois fl aking (as dis-
cussed at length in chapters 4–6). The negative correlation 
between IL and the frequencies of unipolar scar patterns 
on Levallois products is a case in point. However, fi gure 7.3 
also presents other, less predictable relationships among 
variables. Thus, the display suggests that frequencies of 
laminar blanks (Ilam), frequencies of Levallois points, 
and frequencies of bipolar and of convergent scar pat-
terns are closely intercorrelated. These correlations accord 
with expectations for assemblages in which point produc-
tion and artifact elongation are emphasized. However, 
the assemblages at Qafzeh with the highest values of any 
of these variables are not necessarily closest on the graph 
space, i.e., they are not necessarily similar to one another. 
Moreover, there are clear exceptions to the rule, for exam-
ple, layers VI, XVa, and XVf, in which Ilam is linked with 
unipolar, rather than convergent or bipolar, scar patterns. 
These patterns suggest that distances among assemblages 
were not determined solely, and possibly not even mainly, 
by straightforward relationships among these technolog-
ical factors.

Figure 7.2 Frequencies of burned artifacts. A: Among fl akes and 
retouched tools. B: Frequencies of thermal debris (N = 4,356) in 
grid squares in layer XV (each concentric circle represents 10%).
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The graphic display also shows that the mean length 
of Levallois products does not correlate directly with 
any particular mode of fl aking (scar pattern variables/
arrows). On the other hand, a high correlation is observed 
between IF and the mean length of Levallois products. 
While this latter pattern is consistent with predictions 
from fl aking mechanics models, which emphasize the 
crucial role of striking platform properties in determin-
ing blank dimensions (Speth, 1972, 1974; see also Pelcin 
1997c), it also implies that the sizes of Levallois artifacts 
in the assemblages are not a deterministic outcome of 
specifi c fl aking modes. Similarly, the absence of a strong 

correlation between IL and IF suggests that platform 
faceting was not a prerequisite of Levallois fl aking in any 
of the Qafzeh assemblages. Faceting may have played a 
signifi cant technological role in achieving specifi c prop-
erties of Levallois fl akes during reduction, but it was 
not an obligatory component of a technical “blueprint.” 
Indeed, variations in the values of IF and mean length 
of Levallois products are not signifi cant in determining 
assemblage dissimilarity. On the contrary, frequencies 
of IL and frequencies of centripetal fl aking separate the 
older from the younger assemblages (layers XXIV–XVII 
versus XV–III).

Figure 7.3 A COPLOT graphic display of 21 Qafzeh assemblages. Thirteen variables are 
included in this analysis. The overall goodness-of-fi t is very good (coeffi cient of alienation 
[θ] = 0.11), indicating that information loss in the transformation from multidimensional 
to two-dimensional graphic space is acceptable. The set up is schematic and does not 
depict actual measurements or distances. See text for more details.



The Organization of Lithic Technology at Qafzeh 

167

Production technology thus appears to explain only 
part of the variability of the Qafzeh sequence. At least 
some of that variability should be attributed to factors 
responsive to the second source of variation considered 
here, namely differences in lithic organization in response 
to varying mobility and subsistence behaviors. The analy-
sis highlights the possibility that some of the dissimilarities 
among assemblages stem from the absence of particular 
classes rather than the over-representation of others. For 
example, the negative correlations between core frequen-
cies and debitage/core ratio suggest that the extreme posi-
tions on the graph of layers XVb–XVf are the result not of 
high production rates, but of a paucity of cores.

Rates of tool use, drop, and discard (i.e., use lives) play 
a major role in the “making” of an assemblage (Ammerman 
and Feldman 1974; Schiffer 1987; Shott 1989a) and are 
intimately linked to the overall organization of mobility 
and subsistence. Assemblage-level analysis of the relation-
ship of such use-life characteristics with the variables that 
express production practices is needed to understand the 
organization of lithic technology in the assemblage along 
the Qafzeh sequence.

The Organizational Context of Lithic 
Production and Use in Qafzeh

Raw Material and Its Sources

In assessing diachronic patterns of lithic raw mate-
rial selection and use along the sequence of a single 
site, one must take into account the infl uence of pass-
ing time. Geomorphic processes and/or paleoclimatic 
events may have changed the visibility of raw material 
sources or their level of accessibility (Dibble 1991a; Kuhn 
1995a). Obviously, such changes can cause discrepan-
cies between what the modern-day observer sees on the 
landscape and what prehistoric people related to. But 
time depth may have caused differential availability of 
raw material also throughout the time of site occupation, 
leading to changes in strategies of raw material exploita-
tion. In the case of Qafzeh, accumulation of sediments 
since the Upper Pleistocene, particularly at the margins 
of the Jezreel Valley, which acts as a regional erosion 
base, may have masked the existence of raw material 
sources that were available to the Qafzeh hominins at the 
time of occupation. Alternately, variations in the frequen-
cies of specifi c raw materials along a single occupation 
sequence could result from over-exploitation of a given 
source due to the intensity of occupation, and the need 
to shift to another as yet unexhausted raw material expo-
sure (Dibble 1985, 1991a). Assemblages in stratifi ed sites 
may show diachronic variability that would be compa-
rable to that seen among a series of contemporaneous 

sites situated differentially in relation to raw material 
sources.

As it turns out, raw material economies in Qafzeh do 
not in fact refl ect changes in raw material selection pat-
terns throughout the sequence. Flint is practically the only 
raw material at Qafzeh. Of the 931 cores studied, 920 are 
made on visibly homogenous fl int, the others being made 
on fl int with many limestone inclusions. The latter occur as 
single items in layers V, IX, XII, XIV, XVII, and XXII, while 
in layer XV there are fi ve such specimens. Frequencies of 
fl int among the debitage and tools in all layers are over 
91% (by number of artifacts), the mode being ca. 97%. 
Small amounts (1.44–7.07%) of fl int with limestone inclu-
sions are present in all layers. Artifacts made on limestone 
appear in frequencies lower than 1% in twelve of the twen-
ty-six stratigraphic units under study. In only three layers 
were there artifacts the raw material of which could not 
be identifi ed, commonly as a result of excessive heating or 
calcifi cation that greatly altered the items’ surfaces.

The assemblages show a high degree of similarity 
among layers in terms of physical characteristics (fi gures 
7.4, 7.5). This is partly the result of the similar lithologies 
of the layers, all of which consist of variable proportions 
of calcareous gravels (Farrand 1979; Vandermeersch 1981). 
A clear dichotomy is observed between the preservation 
and patination of cores and those of fl akes and retouched 
fl akes; cores always tend to be somewhat more abraded 
and patinated. The higher degree of abrasion of cores may 
possibly be explained by the fact that their voluminous, 
more spherical shapes made them overly prone to small-
scale rolling, whereas the fl atter and thinner fl akes were 
not susceptible to this type of taphonomic damage. On 
the other hand, most fl akes in all the assemblages are in 
pristine condition, frequencies of double-patinated and 
heavily abraded pieces never exceeding 10% in any layer 
for either variable. Since patina on fl int artifacts is caused, 
among other factors, by micro-organisms that need light 
for their metabolism (Friedman et al. 1994–5), it is pos-
sible that assemblages formed in caves are only margin-
ally affected by patination processes. In addition, severe 
chemical weathering of heavy minerals in the terrace lay-
ers (Farrand 1979) may have destroyed the patina that had 
accumulated on the artifacts. However, the differences in 
the degree of patination between cores and fl akes are dif-
fi cult to explain.

The common fl int at Qafzeh is tan-brown in color and 
of high quality, almost devoid of impurities. It is visually 
homogeneous within and among assemblages, and may 
well be derived from a limited number of sources (despite 
the high inter-nodule variability observed in fl int; Hovers 
1990b). Although no systematic sourcing of raw mate-
rial has as yet been attempted, this type of fl int appears 
to originate from the fl int-bearing beds of the Eocene 
Ma’lul Formation, currently exposed near Shefar’am, some 
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12–20 km northwest of the site (Greenberg 1963). Shea 
(1991:131–132) reports the existence of partially exposed 
Cenomanian fl int nodules at several points along Wadi el-
Haj, some within 100 m from the cave. These, however, are 
of a semi-translucent purple color with waxy texture, and 
fl awed (J. Shea, pers. comm. 1996; pers. obs.), and occur in 
the cave assemblages only in trace amounts. Brown, good-

quality fl int also occurs close to the site, but its appearance 
in thin bands in the limestone rocks potentially prevented 
its use for Levallois products (pers. obs.). These data imply 
selectivity on the part of the Qafzeh hominins with regard 
to the quality of their raw material.

There is no reliable way of ascertaining the accessibil-
ity of fl int sources under differing climatic conditions in 

Figure 7.4 Triangular scatterplot of frequencies of states of patination.

Figure 7.5 Triangular scatterplot of frequencies of states of preservation.
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the past. Still, given Qafzeh’s geographic location in the 
Levant, it can plausibly be argued that sources of raw mate-
rial known today in the hilly area have never been masked 
by climate-driven phenomenon (e.g., extensive ice sheets). 
Nor is there indications of tectonic or volcanic events in the 
central Lower Galilee region during the late Middle to early 
Upper Pleistocene, which might have terminated the avail-
ability of specifi c outcrops during the time of occupation.6 
On the whole, the regional geological record is consistent 
with the picture that emerges from the archaeological data 
and does not support a model of shifting raw material 
availability due to paleoenvironmental factors throughout 
the time of deposition of the Qafzeh sequence. This in turn 
suggests that observed variations in raw material econo-
mies at Qafzeh over time is not biased by geomorphic 
effects, and should be attributed to social, economic, and 
technological decisions based on other factors.

Raw Material Transport

The selectivity observed with regard to raw material qual-
ity suggests that raw material acquisition by the Qafzeh 
hominins was part of an organized technological system. 
Transport behavior inferred from the lithic fi nds forms 
another axis around which arguments for the presence 
or absence of planned behavior relating to raw material 
exploitation revolve. The sporadic incidence of small arti-
facts made on exotic raw material in the assemblages of 
sites located in areas rich in raw material may cautiously 
be attributed to accidental loss of personal gear (Binford 
1989; Hovers 2001; Kuhn 1992b); for example, the occur-
rence of isolated fl akes of chert in 2.6-million-year-old 
sites in Gona, Ethiopia, at a relatively large distance from 
their sources (Semaw et al. 2003), should be interpreted 
along these lines. On the other hand, the occurrence of 
bulky stones (e.g., large cores, blocks of raw material) or 
of lightly utilized pieces made of non-local stones, or the 
occurrence of imported artifacts in regions containing only 
raw material of inferior quality, support the inference of 
planned transport and provisioning of place. The range of 
such transport is defi ned through the identifi cation of raw 
material sources by geological survey and their matching 
with archaeological artifacts and site distributions (e.g., 
Féblot-Augustins 1993, 1997; Geneste 1985; Hovers 1990b; 
Roebroeks, Kolen, and Rensink 1988).

In the case of Qafzeh, the information on raw mate-
rial sources suggests raw transport of material into the site 
over a distance exceeding 10 km.7 This distance is beyond 
the daily foraging range of most extant hunter-gatherers 
(Hayden 1981:382, tab. 10; Vita-Finzi and Higgs 1970). 
In some studies of the European Middle Paleolithic that 
elucidate the relationship between raw material trans-
port distances and the technological make-up of assem-
blages, transport distances within the range of 5–20 km 

are considered “intermediate” (Féblot-Augustins 1993; 
Geneste 1985). These studies concluded that only 5–20% of 
the pieces in an assemblage are likely to have been imported 
over such distances. When that was the case, they were 
introduced into the sites in the form of prepared blanks. 
On the other hand, local fl int, transported over distances 
up to 5 km, occurred abundantly (60–95% of the lithic arti-
facts), with all or most stages of the reduction sequence 
being present on site. Finally, tools and blanks brought 
from distant procurement zones, situated over 20 km away 
from the site, amount to 5% of the number of artifacts, in 
the form of preformed cores and fi nished tools.

Transport behavior at Qafzeh deviates from these 
expected patterns. Despite the relatively long transport 
distance, debitage and debris associated with the sequen-
tial stages of core reduction (e.g., core management pieces, 
cortical fl akes) occur in each layer (table 7.1, fi gure 7.1). 
All or most of the core-reduction process apparently took 
place on site at all times during the Qafzeh sequence, albeit 
on notably different scales. Based on experimental work, 
Geneste (1985:250, 259, tab. 11 and fi g. 74) suggested that, 
when decortication (his “phases 0,1” of six observable 
reduction phases; Geneste 1985:194–195, fi g. 44) occurred 
on site, the frequencies of highly cortical fl akes (i.e., with 
50–100% of dorsal face cortical cover) would be ca. 13% in 
a reduction sequence designed toward the production of 
Levallois fl akes. However, at Qafzeh, frequencies of cortical 
elements in the terrace layers are substantially lower (table 
5.2, fi gure 5.2). Additionally, these frequencies also encom-
pass cortical core management pieces, which Geneste did 
not count as cortical elements. The frequencies of cortical 
pieces at Qafzeh would have been even lower had they 
been computed with cores being included in the total for 
each assemblage, as done by Geneste (1985:258, fi g. 74). 
Finally, the frequencies of pieces that are 100% cortical 
are very low (see table 5.3, the “cortical” category). Such 
data strongly suggest that the fi rst stages of core reduction 
(selection of nodules and their preliminary preparation) 
occurred outside the cave, and that cores were brought 
into the cave when partially decorticated.

A note of caution, however, is required here. The areas 
of excavation were limited. If activities were spatially seg-
regated, as seen in other Middle Paleolithic sites (such 
as Amud, Kebara, Far’ah II, and Tor Faraj; Alperson-Afi l 
and Hovers 2005; Bar-Yosef et al. 1992; Gilead 1988; Henry 
2003), products of block decortication on site may not have 
been sampled by the excavation. However, given the spa-
tial co-occurrence of cores with the various types of deb-
itage, current data are consistent with the null hypothesis 
that the excavated material is an adequate sample of the 
total lithic assemblage. This question can only be resolved 
if and when excavation areas are extended in the future.

That nearly complete reduction sequences occurred 
on site renders any determination of the amount of blanks 
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and tools transported into the site, that is, of individual 
provisioning, probabilistic at best. The two archaeolog-
ical proxies of fl ake transport to be considered are artifact 
size, namely identifying artifacts whose size lies outside 
the normal size range, and distortion of the expected fre-
quencies of various sequential stages of core reduction.

Blank Size and Transport Behavior

Where the initial size of raw material packages is both 
well-defi ned and small (as in the case of sorted, size-
constrained conglomerates or beach pebbles; Baumler 
and Speth 1993; Kuhn 1995a, respectively), lithic items 
of exceptionally large size provide a plausible indication 
of transport from off-site sources. This, however, is not 
the case for the assemblages of Qafzeh. Here cores were 
fashioned from nodular fl int of variable (boulder-sized) 
dimensions, so that initial sizes are unknown. The partial 
decortication of cores before they were brought into the site 
does imply attempts at a compromise between the desire 
to acquire large raw material mass and move it to the site 
for future use and the need to reduce mass when mov-
ing raw material over relatively large distances. Together 
with the paucity of fully cortical pieces, this suggests that 

partly decorticated cores were brought to Qafzeh after 
they had been tested at the raw material source and likely 
also reduced to a convenient size for carrying.

Cortical pieces are immobile technological elements, 
left at the sites where they were detached (Geneste 1985). 
Their presence in the Qafzeh assemblage refl ects the pro-
cess of decortication and shaping of the core as it continued 
on site. The maximum length of cortical pieces (bearing 
cortex on 50% or more of their dorsal faces) ranges between 
100–120 mm in all the assemblages. Combined with their 
paucity, this suggests that at all times cores were of a more 
or less similar (and restricted) size range when fi rst intro-
duced into the site. Based on the few decortication blocks 
recovered at the site (chapter 5) and on the size of the fully 
or almost fully cortical pieces, the initial size of such cores 
may be conservatively estimated as ca. 11–12 cm. Thus, the 
sizes of fl akes detached on site will vary within a range con-
strained by this value. Flakes larger than this expected size 
are found in many of the Qafzeh assemblages (table 5.9, 
fi gures 5.7–5.9). However, size-based distinction between 
large fl akes produced on site and those that may have 
been imported into the cave is made diffi cult by the large 
variations of fl ake length and width measurements (see the 
large standard deviations in table 5.9). To circumvent this 

Figure 7.6 Percentages of “larger than expected” fl akes in the various assemblages. 
Flakes that fall within this category are those whose length ≥ the mean length + 3 stan-
dard deviations in the particular assemblage (see text for further discussion of the statisti-
cal procedure and implications).
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diffi culty, the mean size of unbroken blanks was used as 
a standard against which fl akes of exceptional dimensions 
were identifi ed. As a precaution due to the large variance, 
only fl akes whose size exceeded the mean length or width 
of complete fl akes by three standard deviations were con-
sidered “larger than expected” for the purpose of this anal-
ysis.8 The proportions of exceptionally large fl akes in the 
samples of unbroken fl akes and tools from each layer vary 
from 0.8 to 3.0% (fi gure 7.6).9

Since cortical elements are the less mobile compo-
nents of lithic reduction products, a fi ne-tuned measure 
of blank transport into the site is based on the proportions 
of “larger than expected” artifacts among non-cortical as 
compared to cortical elements. Cortex-free fl akes tend 
to be produced in later stages of the reduction sequence 
and are therefore expected to be smaller on average than 
cortical pieces. Although cortex-free Levallois fl akes are 
on average larger than other products, this expectation is 
corroborated at Qafzeh when “fl ake size” (as defi ned in 
chapter 5) of cortical fl akes is compared to that of non-
cortical pieces (fi gure 7.7). “Larger than expected” fl akes 
should thus occur less frequently among non-cortical 
fl akes if only minimal transport of blanks into the site 
took place.

In some assemblages (e.g., layers III–V, VIIb, XXII), 
there are no excessively large fl akes among unbroken, 
non-cortical elements (usually Levallois fl akes, as demon-
strated from comparison of data in table 7.3 with fi gure 
5.7). In other instances, such fl akes appear in lower per-
centages than within the assemblage of unbroken pieces, 
the only exceptions being layers VI and XVf (fi gure 7.6). 
These data imply that transport of large fl akes or tools as 
“personal gear,” thus curating potentially available work-
ing edges in anticipation of future needs, rarely occurred. 
This pattern is known from other Middle Paleolithic sites, 
for example, open-air localities in the Nile Valley, where 
production or import of relatively small Levallois fl akes 
appears to be the normative choice irrespective of dis-
tance from raw material sources (Van Peer 1991:139).

Transport Behavior and Reduction Sequences

As discussed in chapter 2, experimental and theoretical 
work on Levallois fl aking systems has led to recognition 
of some inherent properties of reduction sequences car-
ried out by this technology. The properties recognized 
by such studies enabled the formulation of expectations 

Figure 7.7 Comparison of mean fl ake size (see defi nition of this variable in chapter 5) of 
cortical vs. non-cortical blanks and tools (only complete pieces included in the analysis).
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about the properties of the lithic assemblages and, in turn, 
allowed the identifi cation of deviations and peculiarities. 
The discrepancies between the expected and the observed 
in the Qafzeh assemblages are also helpful in understand-
ing whether transport behavior biased the structure of 
any of the assemblages. Either the absence of artifacts 
associated with certain segments of the châine opératoire or 
their over-representation in relation to other stages of the 
sequence allows identifi cation of export and/or import of 
artifacts in an assemblage. We have seen that some such 
discrepancies (e.g., the occurrence of bipolar Levallois 
fl akes without bipolar cores) could be explained within 
the parameters of the reduction sequence itself (chapter 5), 
but this type of explanation is not always applicable.

The value of the ratio of fl akes and tool blanks to 
cores in each assemblage is heuristically defi ned here as 
an “index of fl aking intensity.” The values of this index 
fl uctuate throughout the sequence. Moderate values were 
encountered in some of the younger assemblages (lay-
ers III, V, and VII) and lower ones were registered in the 
older assemblages (XXII–XVII) (fi gure 7.8a). In layers VI, 
X, and XVa, the index of fl aking intensity is high, attaining 
extreme values in layers XVb and XVf. Returning to the 
technological discussion in the previous chapters and to 
fi gure 7.3, it becomes clear that these fl uctuations do not 
necessarily stem from a single behavior.

Some discrepancies may be related more to produc-
tion practices than to organizational tactics. For instance, 
it has been argued (Stiner and Kuhn 1992) that unipolar or 
bidirectional fl aking, expressed by elevated frequencies 
of unipolar and bipolar scar patterns, enhances the effi -
ciency of fl ake production, resulting in higher numbers 
of fl akes per core. Based on this suggestion, the values of 
the index of fl aking intensity are expected to co-vary with 
unipolar or bipolar scar patterns. This co-variation is not 
clear-cut in Qafzeh. Some assemblages with a relatively 
high proportion of fl akes with bipolar scar patterns do not 
show the expected high index value (e.g., assemblages IX, 
X). At the same time, values of the index are high in some 
assemblages with a relatively low proportion of these scar 
patterns (e.g., layer XVb). The technological analysis pre-
sented in chapter 5, indicating that bipolar scar patterns 
were in many instances related to centripetal reduction 
modes, explains this discrepancy in part.

Levallois artifacts require a relatively high invest-
ment of time in their production (Shott 1989a), whereas 
their relative thinness (as defi ned in chapter 5) enhances 
their utility per unit mass (Kuhn 1994). As a result, 
Levallois fl akes tend to be the curated, more mobile 
components within the lithic technological system 
(Geneste 1985:526). The paucity of Levallois relative to 
non-Levallois fl akes in the Qafzeh assemblages may 

Table 7.3 Means, standard deviations, and threshold size for large fl akes

Layer Length Width

 Mean s.d. Mean + 3s.d. Mean s.d. Mean + 3s.d.

III 31.99 13.66 73.00 23.78 8.78 50.12
IV 33.51 13.76 74.79 24.40 10.89 57.07
V 31.23 13.66 72.21 23.55 8.71 49.68
VI 34.39 13.34 74.41 25.91 10.04 56.03
VII 37.54 16.39 86.71 31.42 14.45 74.77
VIIa 40.00 18.00 94.00 29.80 13.07 42.87
VIIb 38.62 15.83 86.11 30.49 10.66 62.29
IX 41.26 19.66 100.24 31.19 11.95 67.04
X 37.29 16.59 87.06 17.79 10.22 58.45
XI 42.73 17.11 94.06 32.53 12.05 68.68
XII 46.64 17.96 100.52 33.49 12.06 69.67
XIII 41.22 17.72 94.36 29.72 10.67 61.73
XIV 45.43 17.11 96.76 32.28 11.38 66.42
XV 41.50 18.10 95.80 28.44 10.60 60.24
XVa 36.32 16.56 86.00 28.37 11.61 63.20
XVb 33.91 14.78 78.25 26.36 10.71 58.49
XVf 33.36 15.25 79.11 26.02 10.85 36.91
XVII 40.53 17.41 92.76 31.83 13.17 71.34
XIX 33.86 15.62 80.72 28.40 11.92 64.16
XXI 41.13 19.30 99.03 33.42 15.19 48.60
XXII 35.80 16.23 84.49 30.60 15.73 77.79

Note: Complete artifacts only.
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Figure 7.8 Variations in fl aking intensity across assemblages. A: Variation of total num-
bers of fl akes to total number of cores. B: Variation in fl aking intensity of Levallois and 
non-Levallois products in relation to Levallois and non-Levallois cores, respectively. The 
horizontal lines represent the inter-assemblage mean for each technological group. The 
ratio between the index value of non-Levallois to Levallois debitage in each assemblage is 
given at the top of each pair of histograms (see text for more details).
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be partly the outcome of the technological steps taken 
to produce the fl akes, where fl akes deriving from the 
Levallois fl aking system cannot be recognized as such 
(discussed in detail in chapter 5). But this could also 
refl ect some export from the production site at Qafzeh 
to other locales in the exploited territory. Artifact move-
ment in the opposite direction (i.e., into the cave) should 
also be considered. If the infl ated values of the index of 
fl aking intensity in some assemblages stem from import 
of artifacts, we would expect Levallois artifacts to be 
the majority of imported elements (cf. Jelinek 1982b:80). 
In such cases the number of Levallois blanks per core 
would be expected to be high relative to the number of 
non- Levallois blanks per core.

Because a substantial number of non-Levallois fl akes 
could have originated from Levallois reduction sequences, 
an index of fl aking intensity for non-Levallois debitage 
was computed using the total number of cores. The index 
for Levallois debitage was calculated strictly per Levallois 
core. Figure 7.8b presents the breakdown of fl aking inten-
sity of each category. The horizontal lines indicate across-
assemblage means (Levallois: 14.97 ± 14.46; non-Levallois: 
24.02 ± 22.58). The ratio of non-Levallois to Levallois deb-
itage in each assemblage is given at the top of each pair of 
histograms.

The index of fl aking intensity of Levallois reduction 
is higher than that of non-Levallois reduction in layers VI, 
VIIb, VIII, X, and XIX–XXII. The relatively high value in 
layer VI appears to refl ect a real abundance of Levallois 
debitage per core (fi gure 7.8b), rather than a paucity of 
cores (fi gure 7.1). The pattern is in agreement with the 
high proportion of “larger than expected” non-cortical 
fl akes in this layer (fi gure 7.6), with both trends imply-
ing that at the time of this particular occupation Levallois 
debitage was imported into the site on a perceptible scale. 
In other assemblages10 the low values of the indices of the 
two fl aking systems are not as distinct as in layer VI, nor 
are they corroborated by a high frequency of oversized 
pieces. In the case of layers XVa–XVf, the high index of 
fl aking intensity (fi gure 7.8a) very likely refl ects the pau-
city of cores in these assemblages (fi gure 7.1) rather than 
over-representation of Levallois products (fi gure 7.8b). 
Core management pieces and cortical elements, two types 
of debitage that are not expected to have been selectively 
transferred into the site (Geneste 1985), occur in these 
assemblages. The combination of these two assemblage 
characteristics implies that core reduction took place on 
site. Still, some of the cores could have been removed 
later, possibly to provision other locations exploited by 
the occupying group or more likely as personal gear. 
This is consistent with Kuhn’s (1994) formal model and 
cited ethnographic observations, both of which suggest 
that cores were included in mobile tool kits. This may be 
related to their functional properties (e.g., as multifaceted 

tools in addition to raw material stock), which override 
their inferior ratio of utility per unit mass.

In the case of Qafzeh it is Levallois points that con-
stitute more reliable clues for recognizing transport into 
and out of the site than other blank classes, since their 
manufacture entails particular, visible technological 
characteristics that are not swamped by the presence of 
other Levallois products. Cores for points are rare (table 
4.1). Additionally, Levallois points are few in relation 
to other Levallois products (table 7.4) and to the total 
assemblage of each layer. Point manufacture appears to 
have occurred mostly outside the site in the majority of 
cases.11

There are a few exceptions, such as layers XV and VIIa. 
Cores for points form 13.74% (more if cores-on-fl akes with 
point scars are counted) and 9.52% of all Levallois cores in 
these assemblages, respectively (table 4.1a), whereas the 
frequencies of points among all the unretouched Levallois 
products are 12.41% and 9.68%, respectively. While point 
manufacture was not the main goal of Levallois produc-
tion in these assemblages, the characteristics of core man-
agement pieces (chapter 5) are compatible with on-site 
fl aking of points.

A different situation is observed in layer XIII. Here, 
too, cores for points form 9.52% of the Levallois cores, but 
Levallois points account for only 1.90% of all unretouched 
Levallois products. The occurrence of laminar naturally 
backed fl akes in this assemblage, similar to those of layer 
XV, suggests on-site point production by convergent 
Levallois methods (table 5.3, appendix 5). In this case, it 
seems that Levallois points were removed from the site. 

Table 7.4 Frequencies and indices of fl aking intensity 
of Levallois points

Layer Na N Points % Pointsb Points/core

V 76 5 6.57 5.0
VI 50 — — —
VIIa 94 9 9.68 4.5
VIIb 56 — — —
IX 228 4 1.75 —
X 146 6 4.11 6.0
XI 173 2 1.16 —
XII 98 2 2.04 —
XIII 368 7 1.90 1.8
XIV 112 10 8.92 10.0
XV 1,346 167 12.41 6.7
XVa 217 4 1.84 4.0
XVf 236 3 1.27 —
XVII 225 5 2.22 —
XIX 149 1 0.67 —
XXI 98 — — —

a Unretouched Levallois products.
b Percentage from number in column 1.
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Levallois points as the hafted parts of thrusting spears 
(Shea 1989, 1991) would have been personal gear at hunt-
ing stations, where discard would have taken place away 
from the habitation and production site. Points could also 
have been transported during group movement to other 
residential sites.

This, in fact, is another case of equifi nality, but this 
time it is observed within the organizational rather than 
the technological realm of behavior. The outcomes of the 
two scenarios are the same in terms of archaeological vis-
ibility: points are under-represented in the assemblage. 
However, two very different behaviors might have led 
to this single outcome. In the fi rst scenario, points would 
be missing from layer XIII because of the logistical orga-
nization of activities or personal curation. In the second 
scenario, the absence of points would be the outcome of 
residential mobility strategies.

In layers V, X, and XIV, there are a few cores for 
points, indicating that point production may have taken 
place on site (table 7.4). In a recurrent fl aking system, 
it is feasible that the few points retrieved were indeed 
removed from the single core found in each of these 
assemblages. The special core management pieces asso-
ciated with the process do not attest to point produc-
tion, possibly because their number was too low to be 
acknowledges as a separate technological phenomenon 
at the time of analysis.

Raw Material Consumption

Raw material is primarily consumed during two phases 
in the use lives of artifacts. The heaviest consumption 
takes place when the core is reduced into blanks. Further 
raw material reduction occurs, albeit on a smaller scale, 
when the products are used as blanks of retouched tools 
and, fi nally, if dulled and broken artifacts are remodi-
fi ed or recycled (i.e., used in contexts different from 
the originally intended use; Shott 1989a:18) as a means 
of extending their use lives. A knapper can respond to 
such considerations already at the stage of core reduc-
tion by carefully selecting the modes and methods of 
core reduction. How this control over raw material con-
sumption is exerted depends on the factors deemed cru-
cial by the knapper. The selected reduction sequences 
may be wasteful in terms of immediate raw material 
economy, but more effi cient in the overall scheme of the 
anticipated activities and moves of the group. Artifact 
properties form the basis for inferences about a group’s 
technological behavior.

Depending on the availability of raw material, 
potential lack of time for artifact knapping, or dearth 
of information about the nature of future activities (e.g., 
when moving into new, unknown territories), artifacts 
may be designed during their removal from the cores 

to be durable and maintainable, in anticipation of their 
use for “generalized undertakings that have continu-
ous needs but unpredictable schedules and generally 
low failure costs” (Bleed 1986:741). Such artifacts are 
designed to serve as a long-lasting potential stock of 
cutting edges. This necessitates specifi c core-reduction 
modes.

The ability to lengthen an artifact’s use life (i.e., arti-
fact maintainability) can be achieved through two dif-
ferent design tactics: versatility and fl exibility. Versatile 
artifact designs can meet a variety of needs without 
formal change to the artifact (Shott 1986) and are thus 
expected to exhibit generalized edge forms (e.g., rounded 
or oval fl akes rather than pointed or elongated forms). 
Use-wear traces tend to be variable because of the vari-
ety of tasks performed by these artifacts. Flexible artifacts 
are those originally produced in generalized form with 
the notion of later adjustment to a range of uses through 
changes in their form, that is, retouch. Such changes may 
be carried out serially, by a sequential reduction/retouch 
process according to an anticipated order of activities. In 
this case larger, non-cortical blanks should be selected for 
use, since they could still be useful after several phases of 
modifi cation.

Another form of modifi cation is through modular 
changes, when the order of activities is unanticipated 
and changes in tool form occur in no particular order. 
Circumstances of raw material shortage favor versatile 
designs, which are more economical than fl exible designs. 
Still, in both versatile and fl exible designs the emphasis 
would be on generalized shapes because conversion of 
specialized forms is expensive (Gould 1983:23) in the cur-
rencies of energy, time, and raw material.

Artifact Design

How lithics (especially pointed specimens) were used 
by Middle Paleolithic hominins has been extensively 
debated in the literature (Anderson-Gerfaud 1990; 
Beyries 1986, 1987; Churchill 1993; Holdaway 1989, 1990; 
Plisson and Beyries 1998; Shea 1988; Solecki 1992). This 
debate seems now to be more focused due to analytical 
advances enabling identifi cation of residues and offer-
ing better identifi cation of polishes as well as mechani-
cal damage. A growing body of evidence now suggests 
that Middle Paleolithic and MSA hominins in various 
sites applied different hafting materials and techniques 
to a variety of lithic types, including pointed items, but 
also retouched and unretouched fl akes of various mor-
phologies (Beyries 1988; Boëda, Connan, and Muhesen 
1998b; Friedman et al. 1994–5; Lombard 2005; Rots 2002; 
Rots and van Peer 2006; Shea 1991). Among the infl uen-
tial lithic factors would be tool reliability and its costs in 
relation to expected returns, the variable brittleness of 



The Lithic Assemblages of  Qafzeh Cave

176

various lithic raw materials and hence their reliability 
as hunting weapons. We may assume that tool design 
in the Middle Paleolithic took into consideration lithic 
as well as non-lithic components of the tools that likely 
infl uenced tool performance, which are usually not pre-
served archaeologically (e.g., ethnographic examples in 
Ellis 1997). At Qafzeh it is nonetheless possible to draw 
some inferences about the design properties embedded 
in artifacts at the time of their manufacture.

Artifact designs in all the Qafzeh assemblages are con-
sistent with emphasis on maintainability. The shapes of the 
common core forms, namely centripetal Levallois cores, 
may not conform to a particular task in the mechanically 
most effi cient way. However, since blank shapes vary with 
changes in core form throughout the reduction sequence (as 
discussed in chapter 5), both core and artifacts can be main-
tained and used for a wide variety of activities (Kelly 1988; 
Parry and Kelly 1987) in diversifi ed contexts. The occurrence 
of well-executed but sporadic points in each assemblage 
indicates that the generalized shapes of artifacts at Qafzeh 
were intentionally designed in favor of fl exibility and/or 
versatility of tools, most likely in response to the nature of 
anticipated activities at the site and around it, at the expense 
of reliable designs for task-specifi c tools. As discussed above, 
in a few assemblages there are indications for such tools (i.e., 
Levallois point production), but these appear to have been 
exported from the site in most such instances.

The very same properties also satisfy the require-
ments for easy transport. Transportable tool kits are 
needed when tools are carried to, rather than made at, the 
task location (Bamforth 1986; Parry and Kelly 1987; Shott 
1986). Such tool kits should be light and small, meaning 
that they constitute few items (Lee 1979:179 provides an 
ethnographic example). The constraint on weight dictates 
the inclusion of versatile or fl exible items that can be used 
to address the variable contingencies of moving over the 
landscape (Kelly 1988; Kelly and Todd 1988). Levallois 
cores may form an important component in a mobile tool 
kit, as they provide fl akes that are both thin and have exten-
sive usable edge length relative to unit of mass (chapters 
4 and 5). If their use in future extractive tasks away from 
the site is anticipated, specialized artifacts will be added 
to the versatile tool kit transported from the habitation 
and production site to the task locality. The assemblage 
of layer XIII at Qafzeh, showing indications that Levallois 
points were carried out of the site, is an example of this 
approach to raw material consumption.

Design reliability of lithic artifacts is essential in situ-
ations in which tool use must be accurately and critically 
timed, for example, during hunts. Reliable tools tend to 
be sturdy and bulky (Henry 1995a, b; Nelson 1991), with 
careful fi tting of the tool parts (e.g., the stone tip and the 
haft). The lithic components are more prone than the non-
lithic parts to damage and breakage in the circumstances 

in which tools are used.12 When breakage occurs dur-
ing use, it will be the damaged stone artifact(s) rather 
than the whole composite tool that is replaced by a new 
one because the preparation of the haft is normally the 
most time-consuming step in this technological process 
(Keeley 1982). Reliable tool designs emphasize simplic-
ity and standardization at the stage of tool manufacture 
in order to facilitate emergency replacement procedures 
(Bleed 1986).

As was shown in chapters 4 and 5, there is a ten-
dency in all the Qafzeh assemblages to adhere to narrow 
ranges of critical size thresholds and to more or less sim-
ilar shapes in the process of Levallois fl aking. However, 
the low mean thickness of Levallois products relative to 
their overall surface area, a repetitive pattern in all the 
assemblages, renders such blanks more susceptible to 
breakage during use, and thus less sturdy. This in turn 
suggests that at all times reliability of design was of less 
concern during the process of Levallois blank production 
at Qafzeh.

The paucity of blades in the assemblages supports 
this inference. Blade production, which arguably allows 
for a highly effi cient ratio of cutting edge length to artifact 
mass (Sheets and Muto 1972) and for artifact standardiza-
tion, is one way of obtaining reliable tools. In Qafzeh, not 
only are blades rare in any given assemblage, but their 
production has been shown to be a technological side-
effect, never a major concern, of the lithic fl aking sys-
tems of the various assemblages (table 5.17; fi gures 5.13, 
5.15). The highly dispersed values of the metric attributes 
complement the lack of morphological standardization in 
these groups of artifacts.

Artifact Use Lives

The duration of an artifact’s use life depends on the physi-
cal properties of a given raw material (i.e., its resistance to 
various forces of loading and shearing applied during both 
knapping and use; Braun et al. 2006; Noll 2000) but also on 
the intensity of its use. Archaeological research has come 
a long way from the days when only retouched artifacts 
were considered as artifacts meant for use. Still, because the 
active parts of lithic artifacts are the edges, retouch remains 
an important means of evaluating the intensity of the items’ 
use lives. It is taken to refl ect purposeful attempts to shape 
the edge of a blank into a preplanned form or the need to 
sharpen or strengthen it as use continues.

Retouch demonstrates that the preferred way to obtain 
usable cutting edges of particular morphology was through 
resharpening of an existing artifact, rather than by produc-
ing a new item. This, too, is the rationalization for the con-
tinued use of an already intensively exploited core, despite 
the small size of the resultant fl akes removed in the last 
stages. The magnitude of retouch would be infl uenced by 
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the initial suitability of the blank form to the tasks planned 
for it (i.e., the degree of fl exibility assigned to a blank when 
fl aked off a core; see Bamforth 1986) and by overall or 
immediate scarcity of raw material (Andrefsky 1994).

Raw material consumption can be estimated by sets 
of data derived from two distinct phases of the fl aking 
sequence. During core reduction itself, raw material 
consumption can be gauged by the frequency of unex-
ploited cores relative to more thoroughly used ones, as 
well as the degree of core exhaustion. Consumption of 
tool blanks in the later stages of the production sequence 
is apparent in the relative frequency of retouched blanks 
within the total blank population and by the amount of 
retouch on those blanks.

One measure of the amount of core reduction is the 
ratio of “tested” cores (i.e., blocks of raw material that 
were fl aked once or twice to assess the quality of fl int) to 
formal, more completely exploited cores (Geneste 1985; 
Kuhn 1995a). The former are expected to occur more fre-
quently if raw material was not a critical resource at the 
time of core reduction. At Qafzeh the ratio is negligible, 

choppers and tested cores being practically nonexistent 
in any of the assemblages (table 4.1). However, this may 
be related to the fact that raw material was imported into 
the site after it had been tested at the quarry site. More 
informative in this context is the fact that globular cores, 
which appear to have been somewhat more expediently 
reduced, are extremely few.

It has been argued (Wallace and Shea 2006) that 
the use of cores-on-fl akes tends to be more intensive in 
assemblages in which raw material is more heavily con-
sumed due to lesser mobility. This is probably an oversim-
plifi cation with regard to Qafzeh, as well as most other 
Levantine Mousterian assemblages (Hovers 2007). In the 
Qafzeh assemblages cores-on-fl akes tend to be thicker on 
average than debitage pieces (compare tables 4.9 and 5.9), 
attesting to selection for very large fl akes (including some 
primary cortical elements) that had already been present 
in the assemblage as blanks of such cores. The transfor-
mation of fl akes into cores thus refl ects an improvisa-
tion designed to cope with a momentary necessity in a 
reduced-cost, non-formalized tactic (Binford 1979, 1989). 

Figure 7.9 Frequencies of cores on nodules and of cores-on-fl akes in the various Qafzeh 
assemblages (for raw data see chapter 4).
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The selection of blanks to be used as cores is non-random 
and is based on clearly defi ned selection criteria (chapter 
4). The presence of this tactic of blank production is com-
patible with the lack of expedient core types whose use 
has incurred more wasteful use of raw material. While the 
use of cores-on-fl akes refl ects some level of economizing 
on raw material, it does not refl ect raw material stress.

By the same token, the relative frequencies of cores-
on-fl akes vary throughout the sequence (notwithstand-
ing the differences in sample sizes), implying that raw 
material paucity was somewhat more severe at the time 
of some of the younger occupations (fi gure 7.9). Given the 
differences between the two “types” of assemblage com-
positions, it was expected that the ratio of cores-on-fl akes 
to block cores would differ signifi cantly between the lower 
(XXII–XV) and the upper (XIV–III) stratigraphic complex. 
However, the differences in presence of cores-on-fl akes 
from one unit to the other are statistically insignifi cant 
(χ2 = 0.19, p > .05, df = 1). Therefore, the limited degree 

to which cores-on-fl akes are responsive to raw material 
pressure, their occurrence does not appear to be correlated 
with the stratigraphic disjunction of assemblage types.

Another set of variables that is prone to changes in 
the intensity of raw material reduction consists of core 
dimensions, which are expected to diminish with increas-
ing exploitation. Given the similarity among assemblages  
in terms of raw material sources and initial transport 
to the site, a decrease in core dimensions may stand as 
a proxy for higher exploitation of the cores during the 
phase of blank production.13 It is interesting to examine 
whether changes in core dimensions, if present at all, 
show positive co-variation with the fl uctuations in the 
ratio of cores-on-fl akes to nodule cores, together refl ect-
ing heavier demands on raw material.

Levallois cores are longer on average than the total 
population of nodule/block cores in any given assemblage 
(fi gure 7.10a, b), allegedly indicating their more relaxed 
exploitation (but see below). For each technological class 

Figure 7.10 Comparison of mean metric attributes of cores in the various Qafzeh 
assemblages. A: Mean length of all cores on blocks. B: Mean length of Levallois cores. 
C: Mean thickness of Levallois cores. D: Mean core exhaustion index of Levallois cores. 
For analyses A, B, and D only specimens with complete length were included. Only 
assemblages with N ≥ 5 in the relevant category were included in all the analyses.
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there are statistically signifi cant differences among assem-
blages in the length of cores, although no clear-cut tempo-
ral trend is apparent (Kruskal-Wallis H = 51.48, p < .001, 
df = 22; H = 40.88, p < .01, df = 21, respectively; but note 
the small sample sizes available for the younger assem-
blages). However, Levallois cores are mostly affected by 
phases of reshaping of the fl aking surface. With their 
bifacially exploited fl aking and preparation surfaces, 
thickness is the most informative dimension as regards 
intensity of exploitation and exhaustion of Levallois 
cores. This is especially true when recurrent methods (of 
any specifi c mode) are practiced, as the core’s thickness 
decreases directly with each removal.

The relationships between the length and thickness 
of unbroken Levallois cores are not linear (fi gure 7.10b, 
c). The values of mean core thickness are similar in all 
the assemblages (the mode being ca. 21 mm) regard-
less of mean core length, or indeed of surface area, and 
inter-assemblage differences are not statistically signif-
icant (H = 22.08, p > .05, df = 22). The homogeneity of 
the core exhaustion index (computed as core thickness 
divided by core volume; fi gure 7.10d) throughout the 
sequence (H = 30.88, p > .05, df = 21) indicates that pro-
portionately to their size, cores were reduced very much 
to the same degree at all times. The high index value for 
layer V most probably has to do with the small sample 

size; whereas in layers XIII and XV, it is due to shorter 
cores rather than to thicker, less utilized ones. These 
results are in agreement with the suggestion that in all 
the assemblages Levallois cores were discarded when 
an average threshold of thickness was reached (chapter 
4). Beyond this threshold, removal of appropriate fl akes 
of desired size or shape, while not impossible, was 
apparently deemed unfeasible. This evidence suggests 
a technological behavior concerned with raw material 
defi ciency, but not to the extent that threshold criteria 
were ignored.

The frequency of retouched pieces relative to that of 
all the unretouched debitage (table 7.5) informs us as to 
the degree of raw material reduction. This measure is a 
refl ection of the degree of reworking of available blanks 
and serves as a more reliable indicator of the propen-
sity toward retouch than the frequencies of retouched 
blanks within the total lithic assemblage. The frequency 
of retouched elements, or the number of retouched edges, 
refl ect the extent of artifact curation and transport around 
the landscape in anticipation of future tasks.

Various lines of technological evidence indicate that 
blanks at Qafzeh were produced on site (chapter 5). We 
have also seen earlier in this chapter that blank transport 
into the site was rather limited. The ratio of retouched ele-
ments to debitage should therefore be high if concern for 

Table 7.5 Absolute, (relative) frequencies, and standardized cell residuals of retouched 
and unretouched blanks in the Qafzeh assemblages

Layer Retouched Unretouched Layer Retouched Unretouched

III 9 ( 4.55)
–1.94

189 (95.45)
1.94

XII 92 (18.47)
8.29

406 (81.53)
–8.29

IV 14 ( 6.42)
–1.03

204 (93.58)
1.03

XIII 278 (12.39)
7.38

1965 (87.61)
–7.38

V 13 ( 1.99)
–5.96

640 (98.01)
5.96

XIV 100 (20.20)
9.67

395 (79.80)
–9.67

VI 35 ( 8.08)
–0.19

398 (91.92)
0.19

XV 396 ( 6.49)
–6.27

5709 (93.51)
6.27

VII 36 (10.17)
1.26

318 (89.83)
1.26

XVa 72 ( 4.49)
–5.80

1530 (95.51)
5.80

VIIa 51 ( 8.51)
0.16

548 (91.49)
–0.16

XVb 10 ( 3.22)
–3.29

301 (96.78)
3.29

VIIb 38 (12.18)
2.47

274 (87.82)
–2.47

XVf 36 ( 2.29)
–5.93

1536 (97.71)
5.93

IX 106 ( 9.44)
1.38

1017 (90.56)
–1.38

XVII 123 (14.19)
6.37

744 (85.81)
–6.37

X 63 (10.40)
1.86

543 (89.60)
–1.86

XIX 55 (10.68)
1.95

460 (89.32)
–1.95

XI 86 (10.17)
1.97

760 (89.93)
–1.97

XXI 38 (12.18)
2.47

274 (87.82)
–2.47

   XXII 20 (10.99)
1.30

162 (89.01)
-1.30

Note: Total χ2 = 456.59 at p < .0001, df = 20. Standardized cell residuals that are signifi cant at p < .05 are in bold face.
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raw material conservation during core reduction on site 
was tackled through the use of fl exible designs, as argued 
above. The intensity of retouch of available blanks varies 
signifi cantly among assemblages. In layers VIIb, XI–XIV, 
XVII, and XIX, retouched elements are signifi cantly over-
represented. In layers V and XVf–XV, the opposite pat-
tern is apparent (table 7.5). Table 6.3 suggests that this is 
refl ected mainly in the tendency to transform generalized 
blanks into scrapers, emphasized in layers VI, IX, XI, and 
XIII, leading to statistically signifi cant intra-sequence 
variation.

Another measure of raw material consumption is the 
frequency among the tools of artifacts retouched on more 
than one edge. Composite tools other than complex scrap-
ers do not exhibit any systematically repetitive combina-
tions of “types” or of retouch types (chapter 6) that could 
suggest intentional, premeditated composite tool forms. 
There are also no signifi cant size differences between mul-
tiple-edged and single-edged tools. As the retouch on the 
majority of the multi-edged tools is light, the absence of 
size differences should not be attributed to their reduced 
dimensions due to extensive use and resharpening. The 
occurrence of composite tools therefore refl ects attempts 
to utilize the existing cutting edge of a single blank in a 
more effi cient manner and is to some degree an opportu-
nistic behavior of raw material exploitation.

The frequencies of double tools (including double-
edged scrapers) are far from being negligible in any layer. 
They are over-represented in a statistically signifi cant 
manner, however, in only three assemblages (layers X, XI, 
and XIII), in all of which, variants of double-edged side-
scrapers form a high percentage of the side-scraper group 
(33.3%, 26.9%, and 24.5%, respectively).

Inter-Assemblage Variability and Site Function

Within the framework of technological organization stud-
ies, lithic assemblage compositions separate occupations 
on the basis of inferred organizational behaviors (table 
7.1). These qualitative typologies serve as baselines for 
examining archaeological cases, but fail to depict the 
large amplitude of variation in the lithic assemblages that 
fall under each category of occupation types. The com-
positions of the terrace assemblages indeed allow their 
agglomeration into two distinct groups (layers XXIV–XV 
and XIV–III) that broadly exhibit different organizational 
strategies. This has been the basis for many discussions 
about mobility and settlement patterns along the Qafzeh 
sequence, coupled at times with inferences about the type 
of hominins responsible for the different assemblage types 
(e.g., Lieberman and Shea 1994). Yet the detailed analyses 
of lithic remains revealed highly variable and complex pat-
terns of technological organization. On the one hand, there 
is homogeneity that crosses the stratigraphic boundary 

between the two groups, while, on the other hand, there is 
much variation within each assemblage group.

The treatment and use of cores is homogeneous 
throughout the whole sequence. If, as current data sug-
gest, raw material had to be obtained from a relatively 
large distance, several possible procurement strategies 
were open to the cave’s inhabitants. Frequent trips could 
be made to raw material sources in order to obtain fl int, 
ensuring a steady supply by “embedded procurement” 
whereby fl int procurement was incidental to subsistence 
activities or carried out through task-specifi c forays within 
a logistical system of resource acquisition. The evidence in 
this and previous chapters shows that Qafzeh’s occupants 
opted at all times for a tactical solution of provisioning 
the site by importing decorticated cores and stockpiling 
raw material. This enabled the hominins to schedule raw 
material procurement trips of any type at longer temporal 
intervals, but is probably also alleviated some of the pres-
sure to economize on raw material.

The lithic assemblages of Qafzeh show a carefully 
structured combination of conservation strategies dur-
ing core reduction. Opportunistically fl aked cores are 
extremely rare in these assemblages. On the other hand, 
core exhaustion due to attempts to maximize blank pro-
duction is also rare and knapping accidents are a second-
ary cause for core discard (as discussed in chapter 4), while 
blanks were purposefully designed to ensure that material 
for executing predicted tasks would be suffi cient. Thus, 
core abandonment is related primarily to knappers’ deci-
sions based on threshold criteria for serviceable, desired 
blanks. Centripetal fl aking modes (in general suitable for 
raw material conservation; Nelson 1991:76) dominate the 
core-reduction sequences. When other fl aking modes were 
used, as in layers VIIa, XIII, and XV, they were subsidiary 
to the main “production line” and applied to specifi c prod-
ucts, rather than being adopted as the main manufactur-
ing modes of the assemblage. The organization of lithic 
production at Qafzeh is anything but “expedient manu-
facture, use and abandonment of instrumental items in the 
immediate context of use” (Binford 1977:34). Combined, 
these lithic-related behaviors may indicate that procure-
ment of raw material was a specifi c task-related activity 
rather than “embedded” in the acquisition of daily sub-
sistence resources. If the latter was the case, raw material 
would be collected more frequently and allow for less 
stringent raw material consumption.

A close look reveals few changes throughout the 
sequence. IL shows a weak and non-linear, but overall 
time-trajectoried, decrease in the use of the Levallois tech-
nology, concomitant with a lesser emphasis on centripetal 
fl aking. This trend (which is not statistically signifi cant; 
Fisher’s r to z transformation: r = 0.26, p > .05) does 
 co-occur with a decreasing average length of Levallois 
fl akes (chapter 5), but neither of these changes coincides 
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with the change in assemblage compositions. These pat-
terns imply either reduced emphasis on maintainability 
as a form of responding to anticipated needs or the use of 
smaller nodules.

Raw material conservation at the stage of blank use 
and recycling is far less homogeneous among the various 
assemblages. Typological characteristics vary considerably 
along the sequence. The stratigraphic positions of the three 
classes of assemblages (as defi ned by typological composi-
tions; fi gure 6.2) do not co-vary with those of assemblage 
types based on compositions. Assemblage richness (the 
number of typological classes represented; Shott 1989b) is 
fairly similar across assemblages, so that the same typo-
logical classes are encountered. Assemblage evenness (the 
similarity in the frequency distributions of the typological 
classes within a given assemblage) is low for each assem-
blage: a single typological class often quantitatively domi-
nates the retouched tools. These variations of assemblage 
evenness stem from fl uctuations in the frequencies of the 
Mousterian and Upper Paleolithic groups (fi gure 6.4b).

In the past, attempts have been made to link typo-
logical variations along similar lines with intensity of 
occupation (Rolland 1981; see also Dibble and Rolland 

1992; Rolland and Dibble 1990). These authors argued 
that different retouch angles of side-scrapers affected 
the attrition rates of two tool classes differentially. In this 
model side-scrapers, with their lower edge angles, tend 
to dull more quickly than notches and denticulates, and 
resharpening of existing side-scrapers or production of 
new ones is more often required. If activities were carried 
out with both tool classes for the same length of time, an 
assemblage would contain more side-scrapers. By this 
logic, racloir-dominated assemblages do not denote pro-
portionately higher amounts of time spent on activities 
involving those particular tools. Differences in the ratio of 
side-scrapers to notches (see below) among assemblages 
represent the intensity of occupation (Rolland and Dibble 
1990:487).

Edge angles are similar among the tools at Qafzeh, 
and since none of the assemblages is dominated by side-
scrapers (chapter 6), this model cannot explain the varia-
tion at the site. Although this question could have been 
more closely examined by use-wear studies, such analy-
ses of the Qafzeh lithics (Shea 1991) unfortunately do not 
touch on the question of functional differences between 
retouched tool types. Since this is the single available 

Table 7.6 Raw material transport and consumption in the Qafzeh assemblages

Layer Raw material transport Raw material consumption

 EXPORT IMPORT HIGH LOW

 Cores Débitage Coresa Débitage Cores Débitage Cores Débitage

III +
IV +
V + +
VI + +++ +
VII +
VIIa +
VIIb + + ++
IX + +
X + ++ +
XI + + +++
XII + + +
XIII + + + ++++
XIV + + +
XV + + +
XVa + + + +
XVb + + +
XVf + + + +
XVII + + +
XIX + + + +
XXI + +
XXII   + +     

Note: “+” represents a statistical test with statistically signifi cant results, or a line of inference that strongly implies a par-
ticular conclusion (as detailed in the analysis). The strength of the inference is indicated by the number of “+” signs.
a The term “cores” in the context of this column refers to partially decorticated blocks rather than to cores in more 
advanced stages of reduction.
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use-wear study of the Qafzeh materials, it is impossible 
to address the problem of the varying functions of par-
ticular tool types from this perspective. Presumably, the 
different kinetic properties of tool edges (e.g., of side-
scrapers as opposed to denticulates) indicate their use 
through different motions, and hence for different tasks. 
In this case, typological differences among the Qafzeh 
assemblages would refl ect changing emphases on various 
activities rather than being a reliable indication of occupa-
tion intensity. The signifi cant differences (table 6.3) within 
the narrow range of typological variability in the Qafzeh 
assemblages are caused by variations in assemblage even-
ness, indicating a degree of “tactical exploitation of the 
environment in terms of planned strategies” (contrary to 
Binford 1989:34).

Table 7.6 summarizes the results of the ongoing dis-
cussion as a “presence/absence” dichotomy. The “+” sym-
bols in the various columns of the table indicate instances 
in which either contextual evidence (e.g., cores in all the 
assemblages; Levallois points in layer XIII) or statistical 
tests (for instance, the over-representation of retouched 
artifacts among the fl aked blanks in an assemblage) imply 
a particular behavior with relation to raw material con-
sumption and transport as analyzed in the previous sec-
tions. From this summary table it emerges that several 
organizational strategies played a role in the formation of 
the Qafzeh assemblages.

Clearly, inferences about technological organiza-
tion are probabilistic and the identifi cation of any single 
assemblage as demonstrating specifi c transport or blank 
consumption behavior is tentative. I emphasize here that 
such inferences are relative, in that they are made against 
the baseline of all the Qafzeh assemblages. The question 
as to how they are relevant to other assemblages is not 
discussed at this point.

Technological Tactics Throughout the Qafzeh 
Sequence: An Ever-Changing Story

The overall theme of organization of lithic production at 
Qafzeh is maintainability of blanks. The manner in which 
cores were used balances both immediate needs (the need 
to economize for the duration of site occupation because 
of distance from raw material sources) against anticipated 
requirements (the emphasis on size and form of Levallois 
fl akes as “stock” for future modifi cation).

The tactics of achieving blank maintainability in 
Qafzeh are diversifi ed. Layers XXII–XVII form a cluster in 
themselves. Centripetal core-reduction modes and fl ake 
sizes were accentuated to the extent that in some assem-
blages lineal rather than recurrent fl aking modes were 
preferred (chapter 5). The small-scale import of Levallois 
debitage into layers XXII–XIX (fi gure 7.8) is complemen-
tary to the signifi cantly high tendency (layers XIX–XVII) 

to retouch tools, mainly into notches and denticulates on 
non-Levallois blanks (fi gure 6.2). A similar tactic of raw 
material parsimony is observed in layer VI, where the 
transport of Levallois debitage appears to have occurred 
on a larger scale. In that case blanks were retouched into 
scrapers, presumably in anticipation of a different set of 
tasks than was the case for the lower layers. Similarly, 
in layer VIIb, Levallois debitage appears to have been 
brought into the site as personal gear. This is coupled with 
a (statistically) signifi cant preference for retouch of locally 
produced fl akes. The signifi cant occurrence of retouch on 
Levallois debitage is not random, given that the value of 
IL in this assemblage is not exceptionally high.

Assemblages XIII–X all exhibit indications of rel-
atively high levels of raw material stress. In layer X, 
Levallois artifacts were brought into the site, and attempts 
to extend the use lives of tools are expressed by a higher 
tendency to produce double-edged tools and apply 
retouch to large Levallois blanks. Another tactic for maxi-
mizing the exploitation of raw material is refl ected in the 
higher than expected frequencies of cores-on-fl akes, com-
bined with signifi cantly high frequencies of retouched 
artifacts in the total fl ake populations and with double-
edged retouch (layers XIII–XI). In layer XIII, this latter ten-
dency is concomitant with intensive retouch of Levallois 
artifacts, similar to layer X.

The complexity of the interplay between the distri-
bution of activities and the scheduling of raw material 
acquisition from its sources is illustrated by the fact that 
in layer XIII, concurrent with the tendency to maximize 
raw material exploitation on site, there was prepara-
tion and export of Levallois points. Given their potential 
role as hunting weapons, a likely scenario is that these 
items were transferred to task-specifi c locations outside 
the cave and apparently not returned. Superfi cially con-
tradictory, these two attitudes toward the use of lithic 
resources in fact complement one another. These charac-
teristics clearly illustrate that processes of lithic produc-
tion were not solely dictated by the paucity of a single 
resource but also provide an opportunity to more fully 
understand the location of Qafzeh Cave within a complex 
settlement network.

A different tactical approach to economizing on raw 
material occurs in layers XVf–XV. Retouched blanks are 
signifi cantly under-represented in these assemblages, 
perhaps suggesting a more liberal use of raw material. 
Alternatively, this could refl ect a different emphasis on 
tool design, for example, on versatile, as opposed to 
fl exible, design, as a means to enhance blank maintain-
ability. The patterns observed in the assemblage prob-
ably refl ect both tactics, as indicated by the reduced 
values of IL (particularly in layers XVf–XVa) and the rare 
occurrence of opportunistic cores-on-fl akes (layer XVa). 
Notwithstanding the clear evidence for on-site knapping, 
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the paucity of cores in these assemblages may indicate 
export of partly reduced cores as a mobile source of ser-
viceable blanks (see Kuhn 1994), that is, provisioning of 
other locations.

Whereas the focus throughout the occupation at 
Qafzeh was on activities requiring generalized blank 
forms, additional tasks were incorporated into the tech-
nological repertoire of the layer XV occupation. Although 
Levallois points were produced on site, their breakage 
pattern (73.05% of the points are not broken) suggests 
that they were not used there. The relatively few bro-
ken points are possibly those returned for retooling from 
task-specifi c locations (proximal parts form 13.77% of the 
point sample; see Holdaway 1989; Keeley 1982). A plau-
sible interpretation is that points were made on site and 
stocked there before use at task locations.

The pattern seen in layer XV is discernible, on a 
smaller scale, in layer VIIa, indicating yet another instance 
of technological behavior that is associated with hunted 
meat resources.

Fauna and Lithics

So far in this chapter, the variability of lithic assemblages 
in Qafzeh has been examined in terms of tactics of raw 
material exploitation. The observed variability (illus-
trated in fi gure 7.3) can be linked to tactics of raw mate-
rial procurement, transport, and consumption and clearly 
has implications for understanding transport behav-
ior and site function within a larger settlement system. 
Interestingly, chronological ordering has been shown to 
be a poor predictor of organizational patterns along this 
sequence. What might have triggered these changes in 
organizational behavior? In chapter 2 the hierarchical 
structure of technological organization was discussed. 
Strategies of obtaining extractive technologies, as well as 
tactics of using them, are subservient to the desirability 
and spatio-temporal availability of subsistence resources 
within a given physical and social environment (e.g., 
Kelly 1992; Nelson 1991; Torrence 1989a). It will be useful 
at this stage to look at ties between lithic organization and 
the exploited resource structure.

These do not occur as physical facts of the archaeo-
logical record and must be inferred. One can at best hope 
to achieve robust statistical associations, but these do not 
automatically imply causation. If such associations can 
be determined, their archaeological explanations will 
stem from the implications of possible links between 
behaviors such as foraging techniques and mobility pat-
terns. For instance, the magnitude of group mobility is 
determined to a large extent by the resource structure. 
This in turn determines the degree to which people have 
to rely on portable tool kits and infl uences the trade-off 
between transport costs and artifact size, or amount of 

reduction and artifact design. This is a complex rela-
tionship within a multivariate behavioral system, even 
before “non-functional” social and cultural variables 
enter the equation. Hence, the lack of robust associations 
between resource exploitation and lithic organization 
may actually lead to new hypotheses regarding the rela-
tionship between these two aspects of human behavior 
than would an association.

In prehistoric research, there has been much theoret-
ical emphasis on the role of faunal resources in subsis-
tence behavior and on their impact on human societies. 
Meat acquisition (by either hunting or scavenging) has 
been perceived as a prime mover of technological orga-
nization and social behaviors (e.g., Aiello and Wheeler 
1995; Ambrose 2001; de Heinzlein et al. 1999; Kuhn 1995a; 
Kuhn and Stiner 2006; Plummer 2004; Rose and Marshall 
1996; Shea 1998; Stanford 1999; Stiner 1994, 2002; Stiner 
and Kuhn 1992; to name but a few examples). It has been 
suggested on both theoretical and empirical grounds that 
variation in technological organization or typological 
composition is intimately linked with exploitation of fau-
nal resources (Chase 1986; Dibble and Rolland 1992; Kuhn 
1995a; Rolland 1981; Stiner 1994). But it is important to 
recognize that the attention paid to faunal resources is a 
matter of default as much (if not more) as it is a theoret-
ical attitude (Hovers 1998b), as it stems in part from the 
simple fact that faunal remains are most often the only 
subsistence resource archaeologically visible, in the form 
of bone assemblages.14

This is indeed the case at Qafzeh, where fauna is the 
only known indication of subsistence resources used by 
the occupants. It was argued that animal bones are distrib-
uted differentially in the two parts of the stratigraphic sec-
tion. Notably the number of macromammal bones is low 
throughout the section. In the lower part (layers XXIV–
XVI), there are few bones of large mammals (NISP = 408), 
while micromammals abound. The pattern is reversed in 
the younger layers (XV–III), where large mammals are rel-
atively abundant (NISP = 878), while micromammal bones 
are practically absent (Rabinovich and Tchernov 1995). 
Because of extreme differences in sample size per layer, 
these frequencies need to be standardized by some corre-
late of occupation magnitude in order to be meaningful. 
Here the excavated volume (table 3.2) serves as the stan-
dardizing factor (see Bar-Yosef 1983; Rafferty 1985 on den-
sity and settlement magnitude). Admittedly, this is not a 
perfect measure, given the possible effects of taphonomic 
agents on bones (e.g., Rabinovich 1990; Rabinovich and 
Horwitz 1994; Stiner et al. 2001b; Weiner and Bar-Yosef 
1990; Weiner, Goldberg, and Bar-Yosef 1993) and sediment 
thickness and compactness (Schiegl et al. 1996).

Figure 7.11 shows the densities of lithic items (cores and 
debris included) and bone remains (NISP; after Rabinovich 
and Tchernov 1995). The patterns are not compatible with 
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expectations derived from the overall bipartite division of 
the sequence and the trends for the two fi nd classes are not 
always synchronized. Lithic and bone densities are posi-
tively but not strongly correlated (Spearman’s r is 0.59, p 
< .01; fi gure 7.11). Layers XXII and XIX–XVII are clustered 
as relatively “low lithic–high faunal density” assemblages; 
they share this pattern with layers XII–X in the higher part 
of the section (fi gure 7.11). The oldest layers (XXIV and 
XXIII) form a cluster of overall low-density assemblages, 
sharing this property with the younger assemblages of 
layers VI, VIIa, and VIIb. Other assemblages show inter-
mediate values, with higher bone densities but without 
signifi cant changes or variation in lithic densities. Layers 
IX, XVf, and XV are exceptions with markedly higher lithic 
densities compared to other assemblages.

Sample sizes per assemblage are small and do not 
allow a rigorous examination of the associations between 
faunal assemblages and lithic technology. Some pat-
terning was detected among assemblages XXII–IX and 
VIIa–V (layers IV–III, VIIb, and XXIV–XXIII were omit-
ted from the analysis due to sample size limitations). Still, 
Rabinovich and Tchernov (1995:21) have shown that the 
number of species in each assemblage was not biased by 
the small sample size available per assemblage. Wild cat-
tle, red deer or fallow deer are the most abundant species 
in any assemblage throughout the sequence.

The archaeofaunas of Qafzeh resulted from hunting 
rather than scavenging (see Rabinovich and Hovers 2004; 
Speth in Bar-Yosef et al. 1992; Speth and Clark 2006; Speth 
and Tchernov 1998, 2001; Stiner 2005). The absence of 
carnivore damage to the bones (less than 1%), the occur-
rence of cut marks, and the representation of a variety of 
anatomical elements (though their breakdown by strati-
graphic unit is statistically meaningless; Rabinovich and 
Tchernov 1995: fi g. 6), all attest to this effect. Rabinovich 
and Tchernov (1995:21–23) also note a conspicuous 

occurrence of young animals, especially of the smaller 
species, in the older assemblages (XXII, XXI, and XVII), 
although they have not tested this statistically. The over-
all majority of bones are, however, from adult animals. 
Although age profi les could not be reconstructed, this 
pattern is reminiscent of prime-dominated death assem-
blages left by ambush predators, particularly by modern 
hunter-gatherers (Klein 1982; Stiner 1990:317). The distri-
bution of large animals (Group Sizes A + B) vs. that of 
smaller animals (Group size C + D)15 along the bipartite 
division of the site’s stratigraphic column differs sig-
nifi cantly (χ2 = 117.81, p < .0001, df = 16), but there is no 
detailed stratigraphic patterning of body size preference. 
Large and medium-sized mammals (aurochs, rhinoc-
eros, equids, red and fallow deer, wild boar, hartebeest; 
Rabinovich and Tchernov 1995:14) are over-represented 
in layers XIV and XII–X, while smaller species (wild goat, 
gazelle, and roe deer) are signifi cantly represented in lay-
ers XXI, XIX, XVa, and VI–V (no statistically signifi cant 
patterns were detected within other assemblages).

Earlier works were able to show clear-cut co-vari-
ations between characteristics of lithics and of faunal 
assemblages and to explain them as resulting from mobil-
ity patterns of Middle Paleolithic groups (e.g., Stiner and 
Kuhn 1992). This is not the case for Qafzeh. Variations in 
the lithic assemblages are rather extensive and clearly do 
not respond to the single mode of faunal procurement 
strategies. No signifi cant co-variation or correlation was 
found between frequencies of prey size and lithic assem-
blage characteristics that are responsive to mobility and 
transport patterns such as oversized blanks, frequencies 
of retouched pieces or core-reduction methods.

None of the analyses shows clear links between pat-
terns of lithic technological organization and modes of 
exploitation of faunal resources. Use-wear studies of sam-
ples of the lithic assemblages from Qafzeh (chapter 3) sup-
port the notion of hunting only for assemblages XV and 
XVII (12.8% and 3.3% of the total Employed Units [EUs],16 
respectively, with inferred projectile impact); butchery is 
indicated in all the samples from layers XXIV–XV. As has 
already been mentioned, no lithic use-wear studies on the 
younger assemblages are available (Shea 1991: tabs. 5.24–
5.39). Levallois points, arguably the extractive tools used 
to obtain meat (Shea 1988, 1991), were produced only spo-
radically at Qafzeh, and in one case (layer XIII) appear to 
have been manufactured for use elsewhere. They also do 
not appear to have been heavily used, broken, and dis-
carded on site. Additionally, bone densities do not vary 
strongly with lithic density. The strong statistical associa-
tions between specifi c reduction sequences and patterns 
of artifact transport over the landscape and strategies 
of meat procurement that have been reported from the 
Pontinian of Italy (Stiner 1994) are conspicuously absent 
from the Qafzeh sample. Also absent are ties between 

Figure 7.11 Scatterplot of lithic and bone densities in the Qafzeh 
assemblages. Axes values are numbers per m3.
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specifi c prey animals and types of tools, like those seen in 
the Mousterian of Combe-Grenal (Chase 1986).

Spatial Features

The (admittedly) meager evidence for fi re seems at 
fi rst glance to be the opposite of that expected from the 
twofold division based on debris and tool frequencies. 
Inasmuch as the intensity of hearths can be gauged by 
the frequencies of burnt fl int, it is the lower, debris-rich 
and presumably more ephemeral assemblages (based on 
lithic densities and on the characteristics of the assem-
blages as discussed above) that attest to a more extensive 
use of fi re. Although poorly preserved and not recog-
nized macroscopically as a sedimentological component 
of the stratigraphy (layer XVf being a notable exception; 
Vandermeersch 1981:27), hearths occurred in the cave. 
This conclusion is based both on the occurrence of burnt 
artifacts in all the assemblages and on visual observa-
tions at the time of excavation, recognized in hindsight 
as hearths in various diagenetic stages (O. Bar-Yosef, 
pers. comm.; S. Weiner pers. comm. 1997; cf. Schiegl et al. 
1996).17

In layer XV, the distribution of thermal debris (i.e., 
debris created due to excessive heating of the fl int sur-
face) appears to refl ect a single hearth location, as ca. 
75% of the thermal debris in this layer is concentrated 
in an area of 3 m2 (fi gure 7.2b). This indirectly hints at 
the possibility of a hearth (hearths?) with defi ned spa-
tial boundaries, or that fi replaces may have been built 
repeatedly over some time in one area of the occupation. 
Unfortunately, the hypothesis could not be tested in other 
assemblages, for which provenience data of such debris 
are unavailable.

Inasmuch as fi re intensity and lithic densities are of 
relevance to the question of settlement duration (e.g., 
Bar-Yosef et al. 1992; Henry 1995a, 1995c), the indirect 
lines of evidence for hearths appear to suggest that settle-
ment intensity may have been higher in assemblages XV, 
XVf, and XIII, possibly because of occupations of longer 
duration. This is supported by the higher densities of 
lithics (layers XV and XVf, where the frequencies of burnt 
artifacts are also highest). The diverse lithic assemblage 
of layer XV, and the complex processes of artifact trans-
port suggested for layer XIII, support in both cases an 
interpretation of relatively long-duration occupations, 
although activities may not have been the same in the 
two occupations.

Reconstructing the Broad Patterns: Mobility 
and Subsistence Systems

The available dates for the lower terrace sequence indicate 
a time span of around 10,000 years for layers XXIV–XV 

(Schwarcz et al. 1988; Valladas et al. 1988), but no dates 
are available for layers XIV–III. Although the time range 
of this series of occupations may be relatively short, based 
on the fast rate of accumulation suggested by Farrand 
(1979), it probably represents several thousand years. The 
locale of Qafzeh seems to have had a long-lasting appeal, 
and thus geologically defi ned horizons likely constitute 
palimpsests of many occupations that blended into one 
another in the course of time. In the specifi c case of Qafzeh, 
this process does not seem to have caused a dramatic bias 
in patterns of technological variation. If the lithic remains 
of several occupations were technologically and typolog-
ically distinct from one another, the observable archaeo-
logical assemblage that would result from their mixture 
would refl ect more distinct patterns of intra-assemblage 
variation than are actually seen (layers XV and XIII are 
a possible exception, given their more complex techno-
logical make-up as discussed above). Hence, while each 
assemblage in all probability represents more than one 
occupation, it seems legitimate to treat it as depicting 
broadly consistent behaviors.

Why Did Hominins Come to Qafzeh?

The overall evidence of the lithic assemblages suggests 
that occupation was not intensive during the time of 
deposition of most layers at Qafzeh, especially when 
compared to some other (later) sites.18 Moreover, the lithic 
(and faunal) evidence suggests that there were variations 
in occupation intensity and in site function throughout 
time. Clearly, it was not the existence of shelter per se that 
dictated occupation intensity, nor did it determine the 
changing site functions at this locale (or others, for that 
matter). This raises questions about possible reasons for 
the repeated occupation of the site of Qafzeh.

Several hypotheses can be formulated to answer this 
question. Some of these concentrate on the characteristics 
and accessibility of the exploited resources. Raw mate-
rial accessibility as a major attraction must be rejected 
immediately, given the fl awed local fl int. Indeed, this raw 
material is hardly used in the assemblages. The previous 
analyses have shown that Qafzeh was settled despite its 
distance from adequate raw material exposures. Other 
resources must therefore have created the major attrac-
tion of the site.

Only some of the observed changes in lithic produc-
tion strategies, artifact transport and intensity of raw mate-
rial exploitation exhibit temporal trends that conform to 
the bipartite division of the stratigraphic sequence, in itself 
based on non-lithic data (i.e., the presence or absence of 
burials, hearths, ochre, and microvertebrates). Assemblages 
from layers XXIV–XVII share a number of technologi-
cal and organizational traits, and may indeed be taken to 
represent one type of behavior. In these assemblages (as 
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well as in layer XV) the relative frequencies of debris and 
debitage tend to be higher relative to other lithic categories. 
These frequencies decline in the younger assemblages, and 
the same holds for burnt artifacts.

The variability observed among all the other assem-
blages is far too large, however, to be accommodated 
within a framework of two contrasting behaviors. Rather, 
the later assemblages refl ect a variety of tactical solutions 
employed throughout the series of settlements. When 
they occur in the ethnographic record of hunting and 
gathering societies, these types of changes are related to 
attempts on the individual or societal scale to cope with 
the varying likelihoods of economic risk and uncertainties 
induced by fl uctuations in the natural and societal envi-
ronment (Bousman 1993; Cashdan 1985; Torrence 1989b; 
Wiessner 1982).

None of the Qafzeh assemblages furnishes evidence 
for its being a major hunting or butchery locality. In fail-
ing to show clear links between patterns of lithic techno-
logical organization and modes of exploitation of faunal 
resources, the various analyses of the lithic assemblages 
imply that the organization of technology at Qafzeh did 
not revolve around the acquisition of faunal food. This 
is hardly surprising in a Levantine Middle Paleolithic 
habitation site; in fact, it is the predicted pattern in sites 
that are not task-specifi c in a region located in the low-
medium latitudes. In terms of both bulk and nutritional 
value, the emphasis would be on vegetal rather than fau-
nal resources (Bar-Yosef and Meadow 1995:50; Cordain 
et al. 2000; Hayden 1981; Hovers 1988; Kelly 1983).19 It is 
therefore unfeasible to invoke strategies of faunal exploi-
tation as the major cause of technological variability in 
Qafzeh. While this is not to say that animal resources 
were not exploited on site (as indicated by both the bones 
of hunted animals on site and the evidence for butchery), 
it does imply that they were not the principal motive for 
the fi rst settlement or later returns.

A possible attraction for hominins might have been 
specifi c plant resources. Although the hypothesis that 
exploitation and processing of plant remains were the 
main tasks infl uencing the varying tactics of lithic orga-
nization cannot be tested with the available data from 
Qafzeh,20 it is sustained by the lithic fi nds. Use-wear anal-
yses support the notion that activities at Qafzeh (in the 
older assemblages) focused on procurement and process-
ing of plant remains (Shea 1991), together with butchery 
of what appears to be sporadic kills. The dominance of 
this type of use wear is in agreement with the tendency 
to produce large, generalized fl akes that can be used for a 
variety of tasks. On the other hand, triangular fl akes and 
Levallois points, which arguably exhibit microscopic evi-
dence for both hafting and hunting (Shea 1991; though see 
Plisson and Beyries 1998), are indeed absent from most 
assemblages.

Additional lines of inference may be used to inves-
tigate the exploited resources at Qafzeh. The immediate 
vicinity of the cave is presently characterized by widely 
spaced trees and by the frequent occurrence of shrubs 
and herbaceous plants (chapter 3), each with edible parts 
that are available in different seasons. Species composi-
tion near Qafzeh at the time of the wet and warm MIS 
5 (chapter 3) may be reconstructed as being similar to 
that of the present. Vegetation clusters at some distance 
from the cave may have been denser: in the valleys there 
may have been higher frequencies of herbs and trees 
belonging to the Quercus ithaburensis–Styrax offi cinalis 
association (the issue of paleoenvironmental reconstruc-
tion is discussed in greater detail in chapter 8). This 
spatio-temporal variability is consistent with a scenario 
in which the scheduling of occupational episodes was 
infl uenced, and possibly even dictated, by varying plant 
availability.

Moving away from the cave’s immediate vicin-
ity, parts of the site catchment area of Qafzeh can be 
reconstructed, at least for the time of the older occupa-
tions. The catchment area, or the tract of the landscape 
that was exploited by groups occupying the site in the 
course of their annual moves (Bailey and Davidson 1983), 
extended as far as the Mediterranean coast, some 40 km 
to the west. This is inferred from the presence of marine 
shells recovered from layer XXIV (a single specimen), 
XXII (two specimens), and XXI (two specimens) (Bar-
Yosef and Vandermeersch 1993; Taborin 2003). All are 
Mediterranean Glycymeris valves that could have been 
collected from thanatocoenoses along the littoral without 
special extractive techniques. Along this confi rmed east–
west transect, several seasonally alternating ecological 
niches could have been exploited within the group’s ter-
ritory in different seasons. The cave’s immediate vicin-
ity would have been but one such location. Recognizing 
other boundaries of Qafzeh’s catchment area, however, 
is more diffi cult in the absence of clearly “exotic” materi-
als in the assemblages. Since the terrain toward the north 
and east was harder to traverse, one may assume that 
residential moves in these two directions were more lim-
ited in frequency and distance (see Bailey and Davidson 
1983; Hovers 1988, 1989; Kelly 1995:132–138). Hovers 
et al. (2003) presented evidence for the procurement of 
ochre some 6–8 km east of Qafzeh Cave, in the area of 
Mt. Tabor, whereas the source(s) of fl int may be some 
12–15 km northeast of the site (see above). Whatever evi-
dence is available, then, points to rather small exploita-
tion territories.

Occupation and Subsistence Patterns

Given the numerous variations observed in technological 
organization of hunter-gatherers, evidence of seasonality 
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cannot in itself be used to make inferences about the 
modes of mobility of a site’s inhabitants. Rather, it should 
be linked with data on resource structure, lithic technol-
ogy, and settlement intensity. The ethnographic record 
suggests that plant-relying groups move in smaller 
annual territories than groups whose diets are based on 
game (Kelly 1995:131). The spatio-temporal distribution 
of vegetal resources in the Levant would have required 
constant monitoring of resource patches within a group’s 
territory, which in turn factored heavily into the cost of 
resource exploitation. In the absence of storage tech-
niques, these territories would be exploited thoroughly 
by frequent residential moves, moving consumers to the 
resource patch.

Hence, short-distance residential moves over a terri-
tory of restricted size are expected to have been the norm 
for the occupants of Qafzeh (and in general, across the 
whole of the Middle Paleolithic Levant; chapter 8). The 
duration of residential camps would have been deter-
mined by the degree of spatio-temporal overlap of 
resources, which could change from one year to another. 
The behavior of neighboring human groups would also 
factor into decisions about occupation location and its 
duration (Kelly 1995; Moore 1983; see Hovers 1988). 
Shifting to a logistical mode of mobility would have 
occurred when the spatial overlap among simultaneously 
required critical resources was not tight (e.g., Tor Faraj, 
Quneitra; Henry 1995a; Hovers 1990b) or when the geo-
graphic location of a site enabled extended occupation, 
relying on exploitation of different-season resources from 
one locale within a daily walking distance (e.g., in the 
Jordan Valley; Hovers 1989).

Lieberman and Shea (1994) suggested that the 
modes of subsistence and mobility seen in layers XV–III 
of Qafzeh are strikingly different from those seen in lay-
ers XXIV–XVII. A re-evaluation of the interpretation of 
seasonality data is needed as a fi rst step in attempting to 
explain this discrepancy. The seasonality data underly-
ing a large part of the argument derive from analyses of 
cementum increment in gazelle teeth. In a nutshell, this 
analysis looks at seasonal patterns in the structures of the 
microscopically distinct incremental layers of cementum, 
deposited in separate teeth of individual animals (Stutz 
2002:1327 and references therein). As cementum deposi-
tion stops when the animal is dead, in the case of hunted 
fauna the latest layer represents the season when the ani-
mal was taken.

So what does it really mean when teeth from an 
assemblage indicate single-season occupation, and how 
reliable are results showing multiple-season occupation? 
A re-revaluation of the seasonality data must take into 
consideration the nature of the archaeological record. 
It must be borne in mind that the studied teeth consti-
tute small samples derived from sediments that possibly 

accumulated in the course of several occupations over an 
unknown stretch of time. When the data suggest a single-
season death pattern, the argument for a single-season 
occupation is credible enough. Even if derived from a 
post-depositionally mixed sample representing several 
occupations, these data refl ect a real pattern that has not 
been obscured by taphonomic processes. If the cemen-
tum analysis were methodologically and analytically well 
founded, the older settlements in the Qafzeh sequence 
would indeed represent single season (spring/summer; 
Lieberman 1993) occupations.21 However, if a multiple-
season pattern emerges it is very diffi cult to ascertain that 
it is a valid pattern rather than the result of admixture 
from occupations during various seasons. In addition, the 
seasonality determinations obtained by Lieberman (1993) 
are accurate only to the nearest three months. This degree 
of methodological resolution renders it diffi cult to distin-
guish long-term multi-seasonal occupations from shorter 
bi-seasonal ones (Hovers 1997). Hence, the interpretation 
of the gazelle teeth cementum analysis as refl ecting multi-
seasonal settlements in layers XV–III is less credible than 
the patterns inferred from the homogeneous data clusters 
from layers XXIX–XVII. For all we know, the pattern in 
the younger layers may refl ect a series of occupations that 
occurred in different seasons.

In addition to the archaeologically problematic 
nature of such cementum increment studies, recent con-
cerns with their methodological and analytical principles 
undermine their validity as an archaeological tool (Stutz 
2002). The reconstruction of Qafzeh as one of several sea-
sonally-alternating occupations, located along the east–
west transect from the cave to the littoral, agrees well with 
the suggestion of single-season settlements during the 
time of the older occupations (Lieberman 1993). Indeed, 
such a pattern would be less understandable if the attrac-
tion of the site was due to the presence of faunal resource 
that had a less distinct seasonal patterning. But given the 
archaeological and methodological caveats, this agree-
ment between the two types of inferences may not be as 
robust as it seems at fi rst glance.

Indeed, the lithic evidence is not in complete accord 
with seasonality studies. The single-season pattern of 
gazelle deaths in layers XXIV–XVII has been associated 
with a residential node in a system of circulating mobility 
(Lieberman 1993; Lieberman and Shea 1994). However, 
this is not supported by the composition of the lithic 
assemblages, the typological homogeneity and the low 
lithic densities. Marks and Freidel (1977) identifi ed the 
higher residential mobility of the Upper Paleolithic of 
the Negev (compared to the allegedly more sedentary 
Middle Paleolithic occurrences) by their typological rich-
ness, combined with the presence of products from vari-
ous stages of core-reduction sequences in the frequencies 
anticipated by these researchers. In the same vein, Middle 
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Paleolithic sites in Transjordan (e.g., Tor Sabiha; Henry 
1995a, 1995c) or Epi-Paleolithic occurrences in the Negev 
(Goring-Morris 1987; Marder 2002) were understood as 
task-specifi c sites based on their low assemblage diver-
sity. The technological, and especially the typological, 
homogeneity of the lithic assemblages of layers XXIV–
XVII thus contrast with patterns expected in a residen-
tial site (e.g., Binford and Binford 1966 on the typological 
richness of Levantine Middle Paleolithic sites).

The occurrence of microvertebrates (chapter 3) dem-
onstrates that a given locale was occupied by humans 
only intermittently. However, the substantial occur-
rence of commensal species such as Mus spretoides and 
Mastomys baeti (Tchernov 1984, 1991) does not conform to 
the pattern of very short ephemeral occupations. In layers 
XXII–XV such commensals show the highest frequencies 
among studied Mousterian sites in the Levant (Tchernov 
1992).22 Bar-Yosef and Vandermeersch (1993) suggested 
that the commensals were brought by birds from a nearby 
site, located within the fl ying distance of birds of prey, 
where the longer-duration occupations would have been 
located. Most likely the cave of Qafzeh itself did not serve 
as such a site, because Middle Paleolithic occupation there 
post-dates the period of accumulation of the bulk of the 
terrace deposits (table 3.1).

Bar-Yosef and Vandermeersch (1993) also hypoth-
esized that the terrace was used only as a burial ground, 
that is, a task-specifi c (“logistical”) site. This interpreta-
tion accords with the limited range of typological diver-
sity in the lower terrace assemblages, with the fact that 
faunal density in some of these layers is relatively high, 
despite of the lack of technological evidence for the pro-
duction or retooling of reliable extractive tools, and with 
the presence of ochre and ochre-stained shells (Hovers 
et al. 2003; Taborin 2003; Walter 2003). It is less success-
ful in explaining the provisioning of the site with raw 
material in the form of partially decorticated blocks from 
a relatively long distance. It is possible that the partly 
exploited cores were left on site between predictably 
repetitive short-term occupations connected with mortu-
ary behavior. If that were the case, the implication would 
be that the cave was used only by one group (i.e., terri-
toriality). Another possible explanation is that activities 
linked with burials were combined with other, more mun-
dane economic behaviors. In this case, site provisioning 
would have been a viable strategy of raw material exploi-
tation, enabling more economically-oriented occupations 
of longe-deviation. This is in agreement with the mixed 
characteristics of the lithic assemblages, which contain 
elements associated with both logistical and residential 
sites. The relatively high intensity of burning also accords 
with this suggestion.

Settlement patterns inferred for the lower layers, 
rather than pointing to short-duration residential 

settlements, can be interpreted as associated with logisti-
cal task-specifi c occupations in which a constrained range 
of activities took place. The settlement of the terrace at 
these times was, at least in part, the result of social consid-
erations revolving around the existence of burials (more 
on this in chapter 8).

By the same token, the interpretation of multi-sea-
sonality as a proxy of radiating mobility for the younger 
occupations is too broad a generalization. Leaving aside 
the thorny issue of the authenticity of the seasonal pattern 
itself, the apparent changes between the two stratigraphic 
blocks are not unambiguous in pointing to extended peri-
ods of site occupation. The techno-typological character-
istics of the younger assemblages, while different from 
those of the older assemblages (fi gures 6.2, 7.1, 7.3), do 
not demonstrate higher diversity or signifi cant increase 
in overall occupation intensity in all cases (layers XIII and 
XV being exceptions). This, however, would have been 
expected if occupation modes changed toward long-du-
ration occupations. Side-scrapers, while over-represented 
in some of the younger assemblages, are never the dom-
inant tool class (fi gure 6.2). In addition, a comparison of 
the data in fi gures 6.2 and 7.11 shows that assemblages 
rich in side-scrapers are not, in most cases, those with 
high densities of lithic artifacts. Hence, the occurrence of 
side-scrapers in the various assemblages cannot be con-
sidered an indication of more intense occupations along 
the lines suggested by Rolland and Dibble (1990; Dibble 
and Rolland 1992).

In all the assemblages of Qafzeh, production is geared 
toward large, maintainable artifacts, but lithics were not 
“depleted” (Schiffer 1987; Shott 1989a) and retouch is 
always light. Shott (1996:272) distinguished between the 
potential utility of an artifact, the result of its manufacture 
for a long use life (resharpening and recycling), and its 
“realized utility,” the degree to which the potential was 
actually exploited. At Qafzeh tools are characterized by 
light retouch and a low degree of realized utility, sug-
gesting that in none of the assemblages was tool use very 
extensive. In that Qafzeh was the locale where lithics were 
manufactured in the fi rst place (notwithstanding cases of 
import into the site as discussed earlier in this chapter), 
the minimal exploitation of the potential of the resultant 
large blanks is suggestive of caching in anticipation of 
undefi ned future needs (Binford 1979).

This is illustrated by the combination of well-defi ned 
selection criteria and the light retouch on side-scrapers. 
More than any other tool class, these tools appear to have 
been designed with a premeditated intention to extend 
their use lives by using fl exible blanks designed to be por-
table (Kuhn 1994) in anticipation of future activities at the 
site or away from it. But the lightly retouched scrapers 
were neither exhausted nor removed for future use off 
site, and thus do not constitute de facto refuse (Schiffer 
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1987:89). This implies a short period of occupation, espe-
cially if the rate of attrition of scrapers is indeed much 
higher than that of other tools (Rolland 1981; Rolland 
and Dibble 1990). These conclusions regarding the dura-
tion of occupation are pertinent to the younger assem-
blages, which contain somewhat higher frequencies of 
side-scrapers, and support the notion that those were not 
multiple-season and long-duration occupations.

An alternative explanation of the light retouch is 
that artifacts were abandoned on the basis of probable 
failure. This may have occurred when tool users esti-
mated a high likelihood of artifacts being over-used and 
failing during resource extraction, without opportunity 
to replace them. This type of tactical decision-making is 
common in contexts of logistical mobility (Kuhn 1989; 
see also Binford 1977; Bleed 1986; Kelly and Todd 1988; 
Torrence 1983). But from this perspective too, the slightly 
higher retouch frequencies in the younger assemblages 
compared to the older ones could imply a somewhat 
higher degree of logistical mobility during the older 
occupations of the site. This would be consistent with the 
mobility strategies inferred from the task-specifi c nature 
of these earlier occupations. On the other hand, this sce-
nario implies that in the younger occupation, residen-
tial rather than logistical mobility tactics were somewhat 
emphasized. As was the case for the lower assemblages, 
the lithic characteristics do not correspond neatly with 
the expected patterns of either a logistical or a residen-
tial mobility system.

In the absence of use-wear analyses on artifacts from 
layers XIV–III (Lieberman and Shea 1994; Shea 1991) indi-
cations for a diachronic trend toward technology-assisted 
hunting from the time of layer XV onward are nonexistent. 
We have seen that the presence of points in the younger 
assemblages is suggestive of their import as individual 
gear rather than systematic reduction sequences aiming 
to produce hunting weapons. Layers XIII and VIIa may 
be exceptions to this rule but clearly do not constitute a 
systematic behavior that characterizes all the assemblages 
postdating layer X. Moreover, the often-postulated direct 
relationship between the occurrence of points and hunt-
ing does not hold here (table 7.3 and fi gure 7.11). With the 
exception of layer XV, which does indeed appear to repre-
sent a residential locale, assemblages in which there are 
indications for point production are associated with only 
low or medium densities of faunal remains.

The literature on Levantine adaptations contains sev-
eral models emphasizing seasonal transhumance from 
higher to lower areas and vice versa (see Henry 1995b; 
Lieberman and Shea 1994). When combined, the lithic, 
faunal, and spatial patterns from the upper part of the 
Qafzeh sequence are suggestive of short-term occupa-
tions in different seasons of the year. These indications are 
informative about mobility within the larger settlement 

system. That a locale was occupied during various sea-
sons, and not only in the two specifi c ones expected when 
seasonal movement over a vertical topographic gradient 
takes place, weakens the notion of seasonal transhumance 
as the major mobility strategy of Levantine hominins. It is 
immaterial in this respect whether archaeologically recog-
nized signatures of multiple-season occupations indeed 
correspond to seasonality of occupation or result from 
post-depositional sediment mixture.

Underlying Factors of Lithic Production and Use: 
Functional Effi cacy or Cultural Tradition?

The ecological emphasis underlying the reverse engi-
neering frame of thought as regards lithics clearly places 
much emphasis on tool design and technological strate-
gies as tools of adaptation to ecological constraints. When 
assemblages do not meet expectations of the original sce-
narios of rational adaptations and ecological reasoning, 
this is usually explained by alternative organizational, 
economy-oriented practices. In the case of Qafzeh, ratio-
nally planned, patterned co-variations of tool types and 
fl aking procedures point to diverse and fl uctuating tech-
nological strategies along the sequence of assemblages. 
Raw material economy is expressed in a number of varia-
tions of design features during both fl aking and shaping 
steps of the operational sequence, which sometimes do 
not seem to work together.

Several possible explanations can be invoked to 
address the seemingly unrelated variations of fl aking 
(reduction strategies) and shaping (blank modifi cation) 
tendencies. These may be two behaviors that complement 
one another, combining to create a single, effi cient adap-
tive behavior. In this case one would still expect some 
patterned association(s) between the two sets of data. The 
other possibility is that, while operative within the same 
technological system, these two facets of lithic techno-
logical organization were responsive to different forces, 
with different (possibly even contradictory) demands 
on the organization of lithic production and use. In such 
cases consistent relationships between the behaviors of 
lithic fl aking and shaping may not occur across the strati-
graphic sequence. To evaluate the two possibilities, it is 
necessary fi rst to establish that the patterns are not biased 
by research methods.

One hypothesis, given the small excavated areas 
per stratigraphic layer (table 3.2), would be that varia-
tions in the evenness of tool types among assemblages 
resulted from differential use of space, so that different 
activity areas (and hence different lithic assemblages) 
were sampled by the excavations. Of course, the best 
test for this hypothesis would be to enlarge excavated 
areas in the future. Notwithstanding this caveat, the fact 
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that lithic elements representing all core-reduction steps 
were recovered from all the assemblages undermines this 
hypothesis.23 In sites where lithics refl ect spatially segre-
gated activities, elements associated with various steps 
of the operational sequence are differentially distributed 
across the excavated space, regardless of the size of the 
excavated area (e.g., Alperson-Afi l and Hovers 2005; 
see Stapert 1990 for distances and distributions of vari-
ous-sized artifacts from a real or hypothetical center).24 
Moreover, as typological variation in the Qafzeh assem-
blages stems mainly from fl uctuations in only two tool 
groups out of the four recognized in each assemblage 
(the Mousterian vs. Upper Paleolithic groups; chapter 6), 
it is likely that the variability is a real rather than a sta-
tistical artifact. Finally, although sample size affects the 
richness and evenness that constitute “assemblage diver-
sity” (Shott 1989b), the consistency of stylistic attributes 
through time appears to be independent of sample size 
variation and is not linked with quantitative fl uctuations 
in typological compositions.

If biased recovery is ruled out as a causative agent 
of the technological and typological variations observed 
in the assemblages along the Qafzeh sequence, then the 
various types of association seen among tool types, tech-
nological practices, and operational chains should be 
informative about other behavioral forces that affected the 
technological system. Functional reactions to subsistence 
requirements do not seem to fully explain the diverse co-
variations of fl aking and shaping strategies and the vari-
able interpretations of technological organization ensuing 
from these patterns. The reconstructions suggested earlier 
in this chapter envision changes through time of settle-
ment patterns, by which different goals of lithic organi-
zation were emphasized at different times, necessitating 
readjustment of economic and technological strategies. 
Against this variable background, it is signifi cant that at 
no time did such readjustments involve a major change 
in the basic strategies of lithic production. A major orga-
nizational strategy in the assemblages of Qafzeh is that of 
blank maintainability, toward which the consistent trends 
of core-reduction technologies appear to be directed. It 
is mainly in the varying typological compositions of tool 
kits that the organizational aspects of the assemblages are 
refl ected.

This statement is not merely a repetition of Binford 
and Binford’s (1966) functional hypothesis. These authors 
applied their argument for a functional rather than histor-
ical-cultural source of variation to a much larger range of 
typological variability. At Qafzeh this range is restricted 
to what Bordes called “typical Mousterian” (chapter 6), 
which in Binford and Binford’s explanatory framework 
would suggest similarity of activities. Indeed, it is a tru-
ism of prehistoric research that retouch results from a 
functional need to shape a blank into a serviceable artifact 

for future tasks; yet the shapes of individual retouched 
types do not seem to be conditioned by these tasks, as 
shown time and again by use-wear studies (Beyries 1988; 
Shea 1991:230). Another truism, however, is that even 
if used on the same materials, each “type group” (i.e., 
burins as opposed to end-scrapers, side-scrapers, notches, 
or denticulates) would have been used in a different man-
ner (e.g., Binford 1973; Bordes and de Sonneville-Bordes 
1970), given the kinetic properties of the shapes and pro-
portions of the used edge (Rolland 1981; Rolland and 
Dibble 1990). The distinct criteria of blank selection that 
were applied throughout the Qafzeh sequence to some of 
these tool groups refl ect functional distinctions made on 
this more general level by the hominins at the site. By the 
same token, variation among assemblages is also signifi -
cant on the level of typological groups rather than partic-
ular tool types.

Another trait of the Qafzeh assemblages is that 
tool-kit composition is not infl uenced directly by raw 
material stress. Specifi c typological groups may be over-
represented in some assemblages (table 6.3), but this is 
not associated with exceptionally high or low frequen-
cies of retouched artifacts in the assemblage (table 7.5). 
Variations in tool-kit composition appear to be short-
term responses to small-scale changes in environmental 
conditions or functional demands. Given the evidence 
for the negligible role of faunal food extraction in the 
Qafzeh assemblages, these conditions may have been 
those infl uencing vegetal resources. Admittedly, it is 
impossible at this stage to formulate specifi c models that 
would predict the links between tool groups and such 
specifi c conditions.

A markedly different behavior is seen in the Qafzeh 
hominins’ approach to the process of lithic production. 
Clearly, some blank properties were coveted and obtained 
with much attention because of their functional advan-
tages in the organizational context of bridging between 
resource distributions, mobility behavior, and require-
ments for lithic artifacts. Flake dimensions and the 
resultant favorable ratio of mass to size were one such 
characteristic. But the data from Qafzeh do not conform 
to the view that this property is linked with a particular 
method of Levallois production (i.e., centripetal fl aking), 
and hence with the particular set of mobility and extrac-
tive patterns with which it is assumed to be associated.

Why then did the Qafzeh hominins favor one set 
of Levallois reduction over others? When searching for 
explanation of the limited range of lithic production sys-
tems, one turns either to the knapper’s level of dexter-
ity and skill, or to conscious choices (decision-making) 
made during blank production and the selection criteria 
to which such choices respond. In other words, it is time 
to return again to the approach of chaîne opératoire. What 
interests us here is not the broader social and cultural 
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connotations of the concept as originally devised, but 
rather chaîne opératoire as a process of technological deci-
sion making (chapter 2). Unavoidably, this facet of chaîne 
opératoire touches upon questions of cognition, which are 
not dealt with here.

The execution of complex technological tasks involves 
the operation of two neuropsychological processes, which 
are expressed in two fundamental elements (Pelegrin 
1990:118). One is “know-how” (savoir-faire), which encom-
passes the intuitive operations that respond to the adequacy 
of material, geometry, shape, and form. These are assessed 
unconsciously but constantly during the knapping process 
through tactile and visual cues, and gestures and energy 
invested in the technological process are adjusted accord-
ingly. The ongoing analyses of lithic production enable 
reconstruction of the chaînes opératoires prevalent in the 
Qafzeh assemblages on this level of know-how. The pro-
gramming and execution of the gestures, which are the part 
of the operational chain observed directly on archaeolog-
ical material, can be demonstrated, together with the pro-
cesses of evaluation, refl ection, and decisions involved in 
lithic production that underlie these fi nal gestures (Karlin, 
Bodu, and Pelegrin 1991; Pelegrin 1990). This level of tech-
nical skill is demonstrated in the accomplished manner in 
which Levallois fl aking was applied.

Shaping the morphologies of core platforms and 
their angles is a technological practice that refl ects “motor 
know-how” (Lemonnier 1992:6), in which the “mass and 
quality of the striking tool, as well as the mass and mor-
phological characteristics of the object to be knapped, 
are appreciated through vision and tactile sensibility. 
Following that, the orientation and handling of the object 
by the non-dominant hand, and the strength and trajectory 
of the gesture carried out by the dominant hand, are ‘cal-
culated’ ” (Pelegrin 1990:118; Pelegrin 2005). “Ideational 
know-how” provides the mental repertoire of physical 
objects and the spatial and sequential transformations 
that can be applied to them, and enables a moment-to-
moment evaluation of the outcome of actions in the real 
world as the basis for additional technical decisions. It is 
from this repertoire that the knapper makes his decision, 
that is, chooses his next action and acts overtly upon this 
choice.25

Interestingly, and somewhat counter-expectations, 
the modes of fl aking (i.e., centripetal as opposed to 
“limited platform”) do not appear to have affected 
the desirable properties of blanks produced at Qafzeh 
(chapter 5). Instead, control over artifact properties was 
obtained through emphasis on a few prime factors. The 
appropriate preparation of the core’s striking platform, 
the application of percussion at well-calculated angles 
and adjustment of the blow’s energy were shown to 
have affected the dimensional properties of the fl akes, 
likely responding to functional demands imposed by 

the way mobility and resource acquisition were orga-
nized (i.e., large Levallois fl akes were needed as part 
of the maintainable tool kit). The reliance on platform 
preparation characteristics as the major dictates of fl ake 
size and (to a lesser degree) shape also implies a high 
degree of “ideational know-how,” by which the knap-
per was able to consider for action a number of spatial 
and sequential transformations that would ensure satis-
factory results. The links between the “knowledge” (i.e., 
the memorized mental representations of forms and 
materials) and the “know-how” (the heuristic evalua-
tion of the knapped object) appear to have been fl exible 
and fast, and it was not necessary for the knappers to 
adhere to a predetermined fl aking mode, or to employ 
specifi c fl aking modes where particular blank character-
istics were desired.26

Thus, the control and accuracy seen in the technical 
aspects of core reduction suggest that both facets of savoir-
faire were operative during the technological processes of 
core reduction. The operational sequences described in 
chapters 4–6 are fl exible enough to rule out the notion 
of restricted savoir-faire as the reason for the homogene-
ity seen in the lithic assemblages. The use of similar (if 
not identical) core-reduction sequences, as seen in the 
Qafzeh assemblages, cannot be attributed to defi cient 
motor know-how that somehow prevented the knappers 
from implementing diverse solutions in the course of core 
reduction. Similarly, one may argue, on the basis of the 
lithic analyses that the Qafzeh hominins possessed a com-
prehensive mental “catalogue” of materials and gestures 
necessary to carry out varied lithic reduction processes. 
That several Levallois fl aking methods can be observed 
in each assemblage rules out unfamiliarity with alterna-
tive courses of action on the level of mental technological 
repertoires (ideational know-how).

In sum, tool-kit compositions responded to immediate 
tasks with which the Qafzeh occupants were concerned; 
the fl uctuations in type group frequencies likely followed 
small-scale changes in extractive resources of interest. 
Functionally desired characteristics were bestowed on the 
blanks during fl ake production through controlled action 
upon matter. Clearly, in the case of Qafzeh, knapping 
skills were suffi cient to override limitations of raw mate-
rial or technology and to achieve the desired products. 
Thus, whatever variation is detected in the assemblages 
is independent of changes in motor know-how or techno-
logical repertoire.

As was shown in chapters 5–6, the various Levallois 
fl aking modes and methods did not seem to have mode-
specifi c favorable infl uences on functional blank prop-
erties. In such circumstances, one might expect a higher 
degree of evenness in the occurrence of the various 
Levallois fl aking modes and methods within and among 
assemblages, without preference of any particular single 
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mode. And yet one combination (recurrent centripetal 
fl aking) always dominates the assemblages, despite the 
obvious familiarity of the knappers with a larger variety 
of fl aking modes and methods.

Against the backdrop of their equal outcome in 
terms of artifact maintainability, the fact that technologi-
cal practices at Qafzeh did not occur randomly or evenly 
suggests that similarity of fl aking modes and methods 
across time refl ects some sort of a cultural selective pres-
sure that affected the technological decisions of hominins 
at the site. What we see in Qafzeh is isochrestic style as 
defi ned by Sackett (1982, 1983, 1986; see also Close 1989; 
Lemonnier 1992): a group’s style that is a latent quality, 
potentially residing in all formal variation in material 
culture, including variation that is regarded as purely 
functional in the utilitarian sense. Thus, isochrestic style 
“may be found in the choice of raw materials, knapping 
techniques for reducing cores and producing tool blanks, 
alternative types of marginal retouch and burin spalling” 
(Sackett 1982:105). In fact, what Sackett described as a 
general rule and in broad terms, and what emerges from 
the study of the Qafzeh sequence, is lithic tradition—a set 
of technological behaviors that are functionally equiva-
lent to others but are chosen by a certain group of people 
(see Leroi-Gourhan 1945:344–345; Levi-Strauss 1976; see 
Meignen and Bar-Yosef 1988, 1992; and below). We will 
return to the questions of whether and how that choice 
was unconscious, as this may be a point where the formal 
defi nition of isochrestism does not apply to the processes 
envisioned as infl uential in forming the lithic record of 
Qafzeh.

It is possible that some characteristics seen among 
retouched tools refl ect a similar trend. Intensity of retouch 
is a case in point. The selection of larger blanks to be 
retouched is a characteristic of many, if not all, Middle 
Paleolithic sites in Eurasia (Dibble 1995b; Goren-Inbar 
and Belfer-Cohen 1998). Furthermore, in most Levantine 
Mousterian sites, these large blanks were hardly ever 
extensively or intensively retouched. In the case of Qafzeh, 
these two characteristics are more signifi cant with regard 
to the side-scrapers but also occur with other tool types. 
Whereas these properties of Levantine Mousterian assem-
blages have been explained by many archaeologists as a 
result of the ubiquity of raw material suitable for retouch, 
this is not the case for Qafzeh, to which raw material was 
transported from a distance bordering the daily exploi-
tation territory from the site. It could thus also refl ect a 
behavior that is arbitrary with respect to functional tasks 
or optimization behavior. Similarly, some minor patterns 
of variation or homogeneity among the retouched tools 
cannot readily be explained as strictly functional. In par-
ticular, the location and faces of retouch of some of the 
tool types (e.g., isolated removals) may represent arbi-
trary choices. Comparable suggestions have been made 

concerning the occurrence of inverse retouch in the sites 
of Tor Faraj and Tor Sabiha (Henry 1995b, 1995c), the 
geometry of Abu Sif points in various early Levantine 
Mousterian assemblages (Ashkenazi 2005), and retouch 
attributes on microliths in later prehistoric periods (e.g., 
Goring-Morris et al. 1996).

The view that lithic assemblages represent cultural 
traditions has been rejected by some paleoanthropologists 
as an antiquated and naïve cultural-historical worldview 
that contradicts evolutionary thought and is therefore 
unacceptable (e.g., Bisson 2000; Clark and Riel-Salvatore 
2006). True, many discussions of these issues employ 
postmodern, post-processual stances when referring to 
technological traditions embedded in social systems and 
perpetuated by social agencies (e.g., Dobres and Hoffman 
1994; Pfaffenberger 1992). In parallel, however, a growing 
body of theoretical work has focused on the emergence 
of culture as an evolutionary process. Technological prac-
tices fi gure prominently in such discussions as group-
level adaptations, adaptive behaviors selected for by 
the conditions of both physical (“ecological”) and social 
environments.27

Technological evolution is only partly analogous to 
biological evolution. Clearly, it is dependent on “inher-
itance” of knowledge through time, which is conducive 
to the well-being and fi tness of individuals in all realms 
of their lives. Importantly, there are “disanalogies” 
between the biological and technological realms (Ziman 
2000b:5; see also Eerkens and Lipo 2005; Jablonka and 
Lamb 2005; Richerson and Boyd 2005:6). The most obvi-
ous difference is that novel forms of artifacts are almost 
always the products of conscious design aimed for spe-
cifi c goals, at least in their fi nal form. This contrasts with 
the selection mechanisms that govern biological evolu-
tion, which are blind to the ultimate fates of organisms. 
Technological knowledge and design are transmitted 
both vertically (to offspring and novices) and horizon-
tally (to siblings and peers) by processes of social and 
individual learning (Carrithers 1990; Laland 1998; Rogers 
1988). Transmission of technological knowledge or of 
design blueprints and mental templates is deliberate. 
It is a mechanism of Lamarckian heritability (Jablonka 
2000), the plasticity of which in itself confers adaptive 
advantages (Kameda and Nakanishi 2003; Richerson 
and Boyd 2005:9–10; see also chapter 1).

Hence, the evolution of technological traits is 
driven by variation and selection upon it, but these 
are not blind or natural (Ziman 2000b:6). These biases 
often stem from the realm of social conventions. While 
dealing with the question of demographic constraints 
on the spread of knowledge (inclusive of technological 
knowledge), Hovers and Belfer-Cohen (2006) empha-
size that both modern and traditional societies invest 
much societal effort in propagation of knowledge that is 



The Organization of Lithic Technology at Qafzeh 

193

considered important for social and physical survival. 
The success of the transmission of practical and abstract 
knowledge (“motor know-how” and “ideational know-
how” of design and process, in the parlance of chaîne 
opératoire research) is dependent on the way they 
mesh with existing social norms in other realms of life 
(Richerson and Boyd 2005:29–30). These norms become 
an important component of the selective pressures that 
drive cultural evolution and change or enforce techno-
logical stability.

This worldview helps explain the observations made 
throughout this study on the lithic technology of Qafzeh 
and the way in which its characteristics are patterned over 
time. It is feasible that the initial emphasis on the use of 
any core-reduction system, as for technologies, was as an 
innovation28 perceived to be an appropriate—perhaps the 
most appropriate—functional response to the requirement 
of an organizational system (e.g., Boyd and Richerson 
1985, 1992; Durham 1991; Schiffer and Skibo 1987), which 
in itself mitigated the constraints of the physical environ-
ments. As such, it was accepted into the general pool of 
technological knowledge. The plasticity of cultural trans-
mission would have allowed hominins to change their 
technological practices and elect to use different fl aking 
methods that would have been more effective when goals 
of the organizational systems changed with the change in 
environmental conditions.

The fact that some organizational tactics changed 
(changing emphases on tool types refl ecting differences 
in tasks and changing emphasis on raw material trans-
port patterns refl ecting changes in organization of mobil-
ity and settlement patterns) but the technology of lithic 
production remained constant is suggestive of one of two 
processes of cultural evolution:

Lithic production technology did not change 1. 
because it was neutral. Retaining the production 
modes and methods initially used, while not neces-
sarily more effective than others in newly formed 
environmental circumstances, would not neces-
sarily have been at odds with them. The original 
technological variant continued to be used side by 
side with other solutions. Then a process of “drift,” 
which had destroyed the accumulated variation 
(Neiman 1995) and reached fi xation on a single var-
iant, would have led to observed frequency domi-
nance of a given variant. If a variant was not neutral, 
that is, its use was not adaptive and caused loss of 
fi tness, a second variant would be added as a func-
tional solution and may have replaced it over time. 
While this scenario is evolutionary in spirit, it is not 
a cultural evolutionary scenario, because it does not 
account for the directional, biased selection of tech-
nological variants.

On the other hand, the persistence of a particular 2. 
Levallois fl aking system in the Qafzeh assemblages 
would have resulted from repeated choices of 
individuals29 to adopt the main theme of social and 
technological matrices (Dobres and Hoffman 1994). 
While other manners of fl aking were transmitted 
culturally and were known to the occupants, there 
would have been a social premium on conform-
ing to the mainstream. Because at Qafzeh artifacts 
made by the various fl aking systems have similar 
characteristics, the risk in deviation from the norm 
may have been social rather than functional. To 
some degree this trend could develop regardless 
of the ecologically adaptive advantages associated 
with one system or another, or even despite “non-
fatal” maladaptive ecological traits of the socially 
accepted technology (Dobres and Hoffman 1994; 
Pfaffenberger 1992; Richerson and Boyd 2005). The 
overall effect of this process is one of slow change or 
even stability of technological preferences over time, 
as changes were socially rejected by directional, 
biased selection. In this scenario, the expression in 
the archaeological assemblages of Levallois and 
non-Levallois fl aking systems other than the recur-
rent centripetal one may correspond to individual 
practices that did not culminate in innovation and 
cultural change.

Other variants may be added as functional solutions 
if the normative technology is unable to fulfi ll a task, 
but those would be unlikely to replace the socio-tech-
nological normative form of doing things. This explains 
the pattern seen in layer XV (as well as XIII and VIIa) 
of Qafzeh, where some of the functional requirements 
were not met by the prevailing (recurrent centripetal 
Levallois) technological practice. The “main” lithic pro-
duction technology was not replaced in total; instead, a 
second technological system of convergent fl aking for 
point production was put to use contemporaneously 
with the dominant one.

Both scenarios lead to similar archaeological manifes-
tations. However, it is only the second one that encom-
passes human decision making, in this case according to 
criteria of social advantages, and explains how a techno-
logical behavior survived as a time-honored tradition, its 
early functional roots becoming irrelevant to its existence 
during the later occupations. It is in this context that “iso-
chrestic style” comes to mind. The process of individual 
choice modeled here to explain the persistence of the tech-
nological system at Qafzeh assumes individual choice, 
but the reason for that choice was unconscious on the part 
of the decision maker.30

Support for the scenario of lithic technological 
traditions comes from some of the non-lithic fi nds at 
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Qafzeh. If indeed the emphasis on a single lithic produc-
tion mode represents a technological tradition, it would 
also imply continued occupation by successive groups 
sharing the same “social representations” (Lemonnier 
1986, 1992:79–94). The burials at Qafzeh (Belfer-Cohen 
and Hovers 1992; Chase and Dibble 1987; Tillier 1990; 
Vandermeersch 1970), being spatially localized despite 
the time intervals that must have occurred between 
individual interments, attest to a tradition of mortuary 
behavior associated with the specifi c location (Bar-Yosef 
1992; Hovers et al. 1995) and complement the technolog-
ical pattern.

It may be hypothesized that the initial attraction 
to the site was probably for reasons of creature comfort 
such as shelter and specifi c resources, especially given 
the cave’s topographic location in cliffs overlooking the 
Jezreel Valley. The steep topography enabled exploita-
tion of several habitats dispersed over a small distance 
(e.g., the cliffs, the open plain of the valley, and the 
Lower Galilee hills). In such a location some variation in 
resource structure would be expected at any time of the 
year (cf. Hovers 1988, 1989). (Possibly, the cave’s contin-
ued use through time was associated with specifi c advan-
tages conferred by this particular resource structure.) The 
spatio-temporal predictability of resources would have 
enhanced the benefi ts associated with territorial defense 
(Dyson-Hudson and Smith 1978:24–26), in either a direct 
or a social manner (Cashdan 1983; Endicott and Endicott 
1986; Peterson 1975). While territoriality is all in all a 
social phenomenon, there is ethnographic evidence that 
rights to a certain territory are often expressed through 
material symbols. It is noteworthy that a territory is 
defi ned by the San as “a sacred place where our fathers 
and mothers and their fathers and mothers are buried” 
(Hitchcock and Bartram 1998:31). Thus, the practice of 
repeated burials may have been related to the need for 
some expression of group–land association and territo-
rial claim (e.g., Gilead 1989:137), especially when the 
site was initially occupied by a group in order to access 
resources during a specifi c time of the year. The same 
occupation horizons bear other non-lithic and appar-
ently non-utilitarian fi nds such as ochre (Hovers et al. 
2003; Vandermeersch 1966),31 shells that may have served 
as beads (Taborin 2003), and an engraved lithic artifact 
(Hovers et al. 1997). Each of these items likely attests to 
the existence of emergent, socially constructed coding, 
that is, uniquely human cultural systems (as defi ned by 
Chase 2006). The fact that all types of fi nds are clustered 
in at least some of the earliest horizons at the site sup-
ports such assertions (Hovers, Vandermeersch, and Bar-
Yosef 1997; Hovers et al. 2003) and is consistent with the 
establishment of other cultural codes, that is, lithic tech-
nological traditions.

The model of traditions appears to run into diffi cul-
ties with the later occupations at the site, in which there 
are no burials, ochre, or shells. Instead, function-sensitive 
properties of the lithic assemblages in these horizons 
imply varying mobility and settlement modes, possibly 
in response to different resources to be exploited during 
various seasons of the year, whereas production systems 
remained essentially the same as those used in the ear-
lier horizons.32 This discrepancy suggests that production 
systems did not respond to physical ecological changes 
but rather refl ect the continued use of traditional technol-
ogies. Consequently, assuming that the site was occupied 
by a new group of hominins, or even by hominins of a dif-
ferent taxon (as argued by Lieberman and Shea 1994), is 
not a parsimonious explanation of the observed patterns. 
Instead, it may be speculated in the spirit of the cultural 
evolution model that the group’s claim over the territory 
of the site had already been established and did not need 
to be reiterated through physical symbols. The occupa-
tion of the particular site became a traditional behavior, in 
which “the past to which [it] infers imposes fi xed . . . prac-
tices, such as repetition” (Hobsbawm 1983:2), embedded 
in the overall behavioral texture of the larger social unit 
(see Carrithers 1990:201).

Summary

The attempt to reconstruct the organization of lithic tech-
nology in Qafzeh has employed the concept of reverse 
engineering, making the working assumption that arti-
facts were designed and manufactured for some concrete 
purpose. Through the analyses of artifact properties I have 
attempted to determine which problems such designs 
were meant to solve. Organizational changes through-
out the sequence are attributed to controlled behavior 
dependent on arrays of economic decisions unrelated 
to raw material accessibility, and possibly to social con-
straints. In lithic production, the emphasis was on main-
tainability of artifacts, mainly through the use of versatile 
designs. Aspects of basic design through blank produc-
tion remained relatively constant. On the other hand, 
technological tactics of problem solving are not the same 
throughout the sequence, and there is considerable vari-
ability among assemblages.

The strong associations between aspects of lithic tech-
nology and faunal exploitation reported elsewhere are not 
seen in the Qafzeh samples. In this case, it is impossible 
to invoke patterns of faunal exploitation as the causes for 
mobility and for adopting particular technological pat-
terns. It is suggested that throughout the sequence the 
main emphasis of resource exploitation was on vegetal 
resources, and that the nature of these resources and their 
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modes of exploitation shifted through time. Unfortunately, 
the resolution of the available paleoenvironmental data 
is not high enough to enable the formulation of explana-
tions of the specifi c changes in mobility and settlement 
patterns.

The reduction sequences and blank modifi cation 
strategies are suggested to represent two facets of a single 

technological system, the former being dictated by tradi-
tion and style, and the latter by both traditional and func-
tional considerations. Parallels are drawn between lithic 
tradition and the occurrence of symbolized mortuary tra-
dition, related to group territoriality. The links between 
these two types of behavior refl ect the role of social factors 
in creating the variability seen in the Qafzeh sequence.
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8
Qafzeh Cave in a Broader Perspective

Subsistence and Mobility Patterns in the Middle 
Paleolithic of the Levant

The previous chapters have described how Middle 
Paleolithic hominins who occupied Qafzeh Cave pro-
duced and modifi ed stone tools. The fl uctuations in tactics 
of technological organization were then examined against 
the distribution of various resources that the occupants 
seem to have used. This set of analyses revealed variabil-
ity within what at fi rst glance appeared to be quite uni-
form technological behaviors. The diversity discerned 
among the Qafzeh assemblages does not stem from shifts 
in the application of particular chaînes opératoires (although 
there are some specifi c examples of this type of variabil-
ity). Rather, it is expressed mainly in organizational tactics 
that occasionally shifted against the background of a sta-
ble lithic reduction strategy. The complexity of observed 
behaviors was explained as depicting the dominant role 
of technological tradition in shaping the lithic assem-
blages. It was further asserted that the lithic tradition 
might have emerged initially as a functional response to 
specifi c needs, complementing particular mobility and 
seasonality patterns, but then evolved into a traditional 
behavior that survived through time without necessarily 
being dependent on the conditions that enhanced its ini-
tial occurrence. Finally, it was argued that independent 
lines of evidence are consistent with the development of 
other technological and social traditions, and thus sup-
port the suggested interpretation of the lithic fi nds.

The assemblages of Qafzeh are the residues left by 
a group or groups of hominins that operated under spe-
cifi c environmental and social constraints. In this chap-
ter, I address the question whether the cultural processes 
that shaped the Qafzeh assemblages are unique in their 
period, because the authors of these assemblages were 
modern humans, or whether cultural norms shaped to a 
considerable degree the technological behaviors of other 

groups, as observed in Levantine Middle Paleolithic sites 
and assemblages. The alternative scenario is that such 
groups responded to ecological challenges mostly, if not 
exclusively, by functional cost-effective strategies.

An intuitive answer to the fi rst question would have 
to be in the negative. This is because tradition as well as 
territoriality have by default a classifi catory aspect, dif-
ferentiating that which is “ours” from that which is “not 
ours” (Jochim 1983; Johnson 1982; Sack 1986). These 
behaviors represent responses to surrounding social enti-
ties whose behaviors are suffi ciently similar to necessitate 
socially-based means of mutual separation. If we accept 
that the Qafzeh assemblages bear signatures of cultural 
tradition and territorial behavior, as argued in the previ-
ous chapter, we have to assume that at least some other 
contemporaneous groups in the same region had compa-
rable traditions.

This is a stance that requires evaluation through 
empirical data. As was done with respect to the lithic 
assemblages of Qafzeh in the previous chapter, the exis-
tence of traditions in the Levantine Middle Paleolithic 
is approached here by attempting to determine to what 
degree ecological factors explain the observed patterns of 
variability (reviewed in chapter 1). In chapter 7, the links 
between patterning of natural resources and the organi-
zation of technological behavior were discussed at some 
length. If formal models, emphasizing environmental fac-
tors as the driving force of technological variability, are to 
be evaluated, it is necessary to understand the physical 
conditions in which Middle Paleolithic sites existed.

As emphasized in the fi rst chapter of this study, the 
organizational strategies of human groups respond to envi-
ronmental, social, and cultural infrastructures, all of which 
constitute what is referred to here as “human ecology.” 
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The complex interactions between the two major realms 
that shape hunter-gatherers’ behaviors are shown sche-
matically in fi gure 8.1. In this much simplifi ed depiction 
of Hutchinson’s (1965) “hyperspace,” the natural environ-
ment corresponds roughly to the habitat, the variables of 
which can be measured independently of the species that 
exploits the specifi c habitat. The chart fl ow in this fi gure 
is a rough equivalent of the niche—a systemically condi-
tioned, complex, and multidimensional state of a species 
or a population (Whittaker, Levin, and Root 1973, 1975; 
and see Binford 2001:32–33). The ecological conditions to 
which hunter-gatherers respond change temporally and 
spatially according to the seasonal patterns of resource 
distributions in the group’s area of residence. Both these 
scales broaden considerably when geological time enters 
the equation, given that climatic conditions and topo-
graphic structure are reconfi gured through time.

Given the above, the fi rst step is to outline the envi-
ronmental background(s) to human adaptations and deci-
sion making in the Middle Paleolithic Levant. The role of 
environment-related economic strategies as well as that 
of social and cognitive agents in shaping Mousterian var-
iability can then evaluated be against this background.

The Environmental Context of the Levantine 
Middle Paleolithic

To understand the environmental context in which 
Levantine Middle Paleolithic groups operated over 250,000 

years, we need to reconstruct the Levantine resource base 
and how it changed through this time span. The point of 
departure for such a discussion is the current conditions in 
the Levant (with an emphasis on the southern part of the 
region). Once the current framework of mosaic environ-
ments in the region is identifi ed and understood, we can 
use empirical paleoenvironmental and archaeological data 
to evaluate the roles of dynamic climatic and geomorpho-
logic systems in creating the Middle Paleolithic world.

The Present-Day Levant

The most distinctive feature of the Levant is its ecological 
diversity: it is home to a mosaic of ecological niches cre-
ated by varied topography and climate. This small region 
(ca. 1,000 km North–South by up to 400 km East–West) is 
bounded by the Taurus–Zagros mountains to the north, 
the Mediterranean to the west, the Sinai peninsula to the 
south, and the Syro-Arabian desert to the east. A longi-
tudinal (i.e., North–South) series of fi ve parallel elevated 
and low regions occurs across a West–East transect: these 
are the coastal plain and western piedmont, the mountain 
range reaching up to 1,000 m above sea level (a.s.l.), the 
Dead Sea Rift lying below sea level, and the Transjordanian 
plateau (in the central-south Levant), which rises steeply 
to elevations between 800 and 2,000 m a.s.l., followed 
by a gradual eastward descent into Saudi Arabia. Today 
there are relatively few perennial streams in the region, 
the most notable being the Tigris, Euphrates, Orontes, and 
Jordan; springs are common in the Mediterranean zone 
but widely dispersed in the more arid areas.

Both absolute elevations and topographic steepness 
affect the pattern and amount of rainfall. However, the 
major determinant of the seasonal climatic pattern (cold, 
short, and relatively rainy winters and dry, hot, and long 
summers) is global atmospheric conditions. The Levantine 
climate is infl uenced by two major climatic systems: the 
Atlantic system, originating to the west of the Levant, 
and the southeastern African/Western Asian monsoonal 
system (Almogi-Labin, Bar-Matthews, and Ayalon 2004; 
Wigley and Farmer 1982). Seasonal (winter) barometric 
highs, leading to cold and dry spells during the winters, 
reach the area from the northeast. These varied systems 
dictate the amount and distribution of precipitation, and 
hence the occurrence and timing of various food resources 
across the region. The amount of precipitation and its geo-
graphic distribution are directly impacted by orographic 
effects. Relatively smooth North–South and East–West 
gradients of rainfall are coupled with a rain shadow effect 
in the Rift Valley to the east of the mountain range. The 
outcome of this interplay between climate and topogra-
phy is a distinct phytogeographic zonation and a mosaic 
pattern of numerous interfacing ecological niches over 
relatively small distances.

Figure 8.1 Schematic representation of natural and cultural 
parameters that interact to form the “human ecology” of hunter-
gatherer groups. Time and space variations fi gure prominently in 
shaping this variability for extant hunter-gatherers groups. For 
prehistoric groups, these two dimension change on larger scales 
due to changes through time in temperature and precipitation 
and in land confi gurations following climate fl uctuations.
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Resource distributions are dichotomized between the 
coastal plain and piedmont in the west, where resources 
can be exploited on a year-round basis, and the inland 
areas in the east, where the availability of resources 
depends to a large degree on the existence of springs or 
lakes. A second vectored change in resource availability 
occurs as one moves from the wetter north to the drier 
south, where the 300-mm isohyet annually shifts its posi-
tion in the northern Negev. South of that line, the decline 
in mean annual precipitation is sharp.

Although the region’s characteristics prescribe varied 
mosaic environments, this property is not refl ected in the 
variables that characterize environment on a global scale. 
Effective Temperature (ET), a variable introduced to the 
anthropological literature by Binford (1980), is derived 
from the mean temperature (in ºC) of the warmest (W) 
and coldest (C) months in a given region.1 This variable 
provides a measure of the intensity of solar radiation as 
well as its annual distribution, such that low ET values 
are associated with cold and seasonal environments with 
short growing seasons and high values are associated with 
non-seasonal (in terms of temperature), tropical environ-
ments with long growing seasons. In the Levant, this prox-
imate measure of productivity reaches a value of about 15 
(see Kelly 1995:66–69 for summary and references for this 
parameter). This value is intermediate between equato-
rial conditions (where ET is as high as 26) and temperate 
or Arctic climates (where ET is as low as 8). Of course, 
this is a rough measure that is insensitive to variations on 
small geographic scales, and thus is less meaningful on a 
regional than a global scale. But it makes the point that the 
effects of seasonality are less pronounced in the Levant 
than in higher geographic latitudes, a point to which we 
will return later in the discussion.

The Mediterranean region is a patchwork of habi-
tats (Blondel and Aronson 1999). The characteristics and 
extent of Mediterranean vegetation are determined by 
the bimodal seasonal climate regime as well as the soils, 
which are usually poor in nitrogen and phosphorus 
(Groves 1991; Rabikovitch 1981). As a rule, habitats and 
communities in the Mediterranean Basin can be viewed 
as well-defi ned “life zones,” which in the Levant (as else-
where in the Mediterranean Basin) correspond to eleva-
tional/latitudinal belts due to the numerous mountain 
ranges (Blondel and Aronson 1999:90). The Near East as 
a whole is part of the “thermo-Mediterranean life zone,” 
characterized by dense coastal woodlands of wild olive 
tree (Olea europaea subsp. oleaster) and carob (Ceratonia 
siliqua). Other frequent components of this vegetation 
zone are the lentisk (Pistachia lentiscus) and laurel (Laurus 
nobilis). Some plants that occur in the western part of the 
Mediterranean basin within this life zone are not encoun-
tered in the Levant (e.g., the cork oak, Quercus suber). 
The northern parts of the Levant are associated with two 

other “life zones,” the meso- and supra-Mediterranean. 
The former is characterized by one or two species of ever-
green trees (in the eastern Mediterranean these are the 
oak Quercus calliprinos and the pine Pinus brutia) domi-
nating a wide variety of woodlands and shrublands. The 
second “life zone” is typifi ed by a community dominated 
by deciduous oak forests combined with other decidu-
ous and evergreen trees, some that are cold-sensitive, at 
elevations between 500 and 1,000 m a.s.l. The variety of 
Mediterranean vegetation types also includes grasses and 
steppes, fresh and salt water adaptations that are deter-
mined by particular locations in proximity to water bod-
ies and the nature of such water reservoirs, and semi-arid 
plant communities in the south, on the margins of the 
desert belt and, due to extreme continental conditions, 
in the east. In addition to all these variations, there are 
numerous ecotones between habitats that add to the bio-
diversity (Blondel and Aronson 1999:133). In the eastern 
Mediterranean, in particular, annuals play a major role 
in the diversity of the Mediterranean vegetation, often 
constituting half of the dominant vegetation present 
compared to merely 10% in other biomes (Blondel and 
Aronson 1999:176).

The diversity of Mediterranean forests enhances 
the food supplies available to generalist foragers (e.g., 
bears, pigs, and humans). It also provides broad feed-
ing opportunities to browsers (aurochs, deer) and com-
prises a feeding alternative for adaptable grazers, who 
may switch to browsing depending on seasonal grass 
availability. As many as 40 species of trees, many of them 
nut- or fruit-bearing, can be found in many parts of the 
Mediterranean Basin (Blondel and Aronson 1999:113). 
Forests are often interspersed with matorrals, which con-
sist of dense evergreen vegetation reaching up to 4–6 m 
in height, often characterized by dominance of evergreen 
shrubs with broad, thick, and stiff leaves, and sometimes 
with an overstorey of small trees (Blondel and Aronson 
1999:118–119; Zohary 1962). This type of plant structure 
is attractive to animals because it includes a fi ne-grained 
mosaic of almost all forms of plant growth and a large 
number of species. Mattorals regenerate relatively fast if 
disturbed by agents such as droughts and fi res.

Primary productivity (PP) is an additional measure 
to ET that is used for understanding the ecological context 
of hunter-gatherers. It refers to the annual above-ground 
plant production, and as such is clearly a more direct mea-
sure of food availability to herbivores (or omnivores, for 
that matter) than ET. In the Levant, this applies mainly to 
the woody areas in the northern coastal plain and the west-
ern slopes of the central mountain range. However, the PP 
of pristine Levantine landscapes is not easily estimated 
on the basis of the present-day Levant because the natu-
ral habitat has been constantly and extensively disturbed 
and manipulated since the onset of agriculture. Mattoral 
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vegetation has replaced forests because of human land-
use habits (cultivation, overgrazing, commercial use) and 
has in turn been disturbed by more recent human activi-
ties. In fact, some biogeographers have argued that veg-
etation formations recognized in the Mediterranean zone 
(garrigue, maquis) may represent progressive stages of for-
est deterioration rather than original plant formations. It 
is therefore diffi cult to assess the original structure of veg-
etation communities and of faunal resources in the vari-
able physiographic zones of the region.

At present the Mediterranean region hosts some 200 
species of mammals, with the highest diversity being 
recorded in the eastern part of the basin (117 species). 
Additionally, some 500 species of birds are found in the 
Levant as either migratory or resident species (Simmons 
2004 and references therein). The major faunal groups 
of the Mediterranean Basin bear a distinct Holarctic 
signature, with a few elements of Afro-tropical origin 
(North African mammals being an exception; Blondel 
and Aronson 1999:31).2 The great biodiversity of the 
Mediterranean region as a whole refl ects the large num-
ber of endemic species (ca. 25% of the species). By defi -
nition of endemism, these occur in spatially constrained 
areas and are not distributed homogeneously over large 
land tracts within the Mediterranean Basin. Thus, species 
richness appears low if evaluated on a small spatial scale 
but is much higher if ecotones between larger (or numer-
ous) subregions or “life zones” are considered (Blondel 
and Aronson 1999:107–111).

Most Levantine animal species are territorial, or 
exploit small annual home ranges (Baharav 1974; Nowak 
and Paradiso 1983), hence they do not shift their territo-
ries in accordance with resource distributions. Some spe-
cies adapt to seasonal resource stress by exploiting diverse 
habitats, within each of which they have a large range of 
behavioral adjustments (e.g., the gazelles shift from graz-
ing to browsing according to availability of resources; 
Baharav 1974, 1981).

As is the case with vegetation, Levantine faunas are 
greatly disturbed. For example, while browsing animals 
should be well represented in the Mediterranean forest 
(e.g., deer), those are not seen in the current faunal com-
munities. Travelers’ descriptions throughout the second 
millennium (as summarized by Bodenheimer 1956; see 
also, e.g., Tristram 1865) enable a glimpse of some of the 
recent faunas in the regions. Such descriptions clearly do 
not provide a full or balanced picture because the travelers 
were often biased toward hunting grounds, holy places, 
and other destinations, their descriptions are never quan-
titative and their taxonomies are sometimes confusing. 
Still, it is clear that as late as the nineteenth century the 
visible animals on the landscape included deer (mainly 
fallow deer), gazelle, wild pigs, wild goats, hares, and a 
multitude of carnivores (bears, leopards, lions (?), foxes, 

wolves, jackals, and hyenas), as well as numerous birds. 
Today gazelles and wild pigs are still part of the faunal 
community in only some parts of the Southern Levant, 
as well as the various canids. Leopards can be observed 
in very small numbers in the Judean and Negev deserts, 
where ibex are also found.

Middle Paleolithic Environments

The topographic and climatic confi guration of the 
Levant as known today was already in place when the 
fi rst hominins reached the region during the Lower 
Pleistocene. These settings were further modifi ed during 
the Pleistocene by a series of tectonics, volcanic eruptions, 
and combinations of fl uvial, limnic, and aeolian pro-
cesses, as well as attendant deposition and erosion, that 
further modifi ed local landscapes. Although the details of 
the physical landscape approached the conditions visible 
today only in the later Upper Paleolithic, most of the ear-
lier Pleistocene topographic changes were of a localized 
nature (e.g., the down-cutting of drainages; Goldberg 
1976, 1986).

Two major recurrent agents of landscape changes 
are known from the span of 1.5 million years of human 
occupation in the Levant. One is the formation and dis-
appearance of a series of lakes within the Rift Valley and 
on the eastern margins of the Transjordanian/Syrian pla-
teau. Of these, the phase of lake formation that is perti-
nent to the Middle Paleolithic is the occurrence of Lake 
Lisan in the central and southern part of the Dead Sea 
Rift and a smaller lake immediately to the north of it 
(Bartov et al. 2002; Begin, Ehrlich, and Nathan 1974, 1980; 
Begin et al. 1985; Druckman, Magaritz, and Sneh 1987; 
Hazan et al. 2005; Neev and Emery 1967). Lake Lisan fi rst 
appeared around 70,000 years ago, at the onset of MIS 4, 
and corresponds in time to the late Middle Paleolithic. 
Unfortunately, stratigraphic and dating uncertainties do 
not allow reconstruction of the amplitude and timing of 
water-level fl uctuations during this earlier time of the lake 
(Bartov et al. 2002, 2003). From 60,000 years ago until the 
lake’s desiccation ca. 16,000 years ago, the “normal” water 
level was around 265 m below sea level (b.s.l.), but it fl uc-
tuated sharply over short, millennial-scale intervals. The 
water level dropped to about 325 and 320 m b.s.l. at ca. 
46,000–45,000 and 38,000 years ago (i.e., the time of the 
Upper Paleolithic Early Ahmarian industries), respectively, 
and to 220 m b.s.l. around 30,000 years ago. It reached its 
all-time high level of approximately 160 m b.s.l. at 26,000 
years ago, followed from ca. 25,000 years ago by a grad-
ual decrease in lake level to around 400 m b.s.l. for most 
of the Holocene. High water levels of Lake Lisan coin-
cide with periods of speleothem formation in the north-
ern Negev desert of Israel, suggesting the southward shift 
of Mediterranean climatic systems. Indeed, during the 
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wetter periods, inland lakes and springs would provide 
large amounts of fresh or brackish water. Under glacial 
conditions, rains would have been restricted to the west-
ern part of the Levant, while the inner lakes might have 
stayed at their interglacial high stand because of lower 
levels of evaporation (Street and Grove 1979; Vaks et al. 
2006; see below).

The two water bodies in the Dead Sea Rift and asso-
ciated, more localized water bodies on the Rift margins 
(e.g., Schuldenrein and Clark 2001) would be landscape 
features with which late Middle Paleolithic hominins 
had to contend with, in terms of the extent of areas avail-
able for exploitation in the Dead Sea Rift, as well as the 
hindrance of passage along and across the valley. At the 
same time, lakeshore environments offer diverse ecolog-
ical niches and habitats that could be exploited (Feibel 
2001, 2004).

The other recurring landscape change derives from 
the cyclic pattern of regressions and transgressions of 
the sea (Gvirztman et al. 1985; Horowitz 1979; Sanlaville 
1981), resulting in expansions of the coastal plain dur-
ing cold, dry climatic stages. Within the time span of 
the Middle Paleolithic, the latter are equivalent to MIS 6 
(186,000–128,000 years ago) and MIS 4 to mid-3 (74,000–
45,000 years ago). Previous estimates of sea level drops to 
150 or 125 m b.s.l. may have been exaggerated.3 The addi-
tional terrestrial area exposed when the sea regressed is 
not easily estimated on the basis of reconstructed sea lev-
els alone, due to local subsidence and tectonics (Flemming 
and Webb 1986; Rabineau et al. 2006). Moreover, there are 
now indications that the formation of aeolianites (kurkar) 
ridges and of paleosols (hamra) co-occurred along the lit-
toral at least from MIS 6 onwards. This undermines tra-
ditional scenarios that the two types of deposit represent 
high and low sea levels, respectively (Frechen et al. 2004 
and references therein; Sivan and Porat 2004, and refer-
ences therein), and consequently hampers accurate recon-
structions of the paleogeography of the coastal plain.

The fragmentary paleoclimatic record of the southern 
Levant as derived from deep sea cores and from pollen 
studies has been augmented during the last decade by 
detailed studies of speleothems. Originating from caves 
in various topographic settings, such research permits 
high-resolution chronology and sequential records of 
stable isotope changes as proxies of paleoclimatic con-
ditions (Ayalon, Bar-Matthews, and Kaufman 2002; Bar-
Matthews and Ayalon 2001; Bar-Matthews, Ayalon, and 
Kaufman 1997; Bar-Matthews et al., 2003; Frumkin and 
Stein 2004; Frumkin, Ford, and Schwarcz 1999; McGarry 
et al. 2004; Vaks et al. 2003, 2006).

Climatic fl uctuations portrayed in both terrestrial 
and marine records indicate that over the last 400,000 
years climate change was regulated by orbital-driven 
maximum summer insolation cyclicity (Almogi-Labin, 

Bar-Matthews, and Ayalon 2004 and references therein). 
During this time span (MIS 11–1), Levantine climatic pat-
terns mainly track those of the Atlantic system, as is the 
case today, and a high correlation has been established 
between global climatic events and Levantine conditions. 
The entire region was subjected to humid and rainy cli-
mate during warm interglacial periods, when the Atlantic 
and monsoonal systems nearly overlapped. During gla-
cial times, the whole region became cool and dry as syn-
optic confi gurations shifted. Milder conditions occurred 
over shorter intervals between these two extremes, con-
tributing to a highly variable climate (Almogi-Labin, 
Bar-Matthews, and Ayalon 2004). Isotopic records from 
regions as different as the western fl anks of the Judean 
Mountains, the rain shadow zone on the eastern fl anks 
of the Samaria Hills, high elevations on Mt. Hermon and 
as far south as the northern Negev desert document the 
major impact of the Atlantic systems, with differences in 
isotopic compositions refl ecting the specifi c topographic 
and geographic locations of individual sequences.

The summer monsoon system penetrated and mar-
ginally infl uenced the southern parts of the Levant 
mainly during interglacial times, but the major source of 
rain reaching the northern Negev desert was of eastern 
Mediterranean origin. There is no synchroneity in mon-
soonal activity and humidity in the region (Prell and 
van Campo 1986; Vaks et al. 2006). Humid periods, in 
which precipitation was suffi cient for speleothem forma-
tion, are documented mainly during glacial times (MIS 
6, MIS 4, MIS 3, and MIS 2) due to the southward shift 
of the Mediterranean climate systems. Whereas at least 
300–350 mm annual rainfall are required for speleothem 
formation under present-day conditions, lower amounts 
may have been necessary during glacial times because 
of lower temperatures and, therefore, evaporation rates. 
Short intervals of speleothem deposition occurred dur-
ing interglacial periods. Such humid periods were docu-
mented at 200,000–190,000 (MIS 7.1[7a]), 137,000–123,000 
and 118,000 (the transitions from MIS 6 to MIS 5 and MIS 
5.5 [5e], respectively), and 96,000 and 84,000–77,000 years 
ago (MIS 5.2, 5.1 [5b–5a], respectively) (Vaks et al. 2006). 
These periods of deposition, associated with times of sap-
ropel formation in the Mediterranean, represent twice as 
much rainfall as the present day in the Negev, and higher 
than any seen in the area during the Holocene. Carbon 
isotope studies indicate that Mediterranean C3 vegeta-
tion penetrated the northern Negev during humid inter-
vals and was mixed with the more arid Irano-Turanian 
C4 vegetation.

On the other hand, periods of aridity, when no spe-
leothem deposition occurred, were documented in the 
northern Negev during interglacial and glacial intervals. 
During Middle Paleolithic times, such arid intervals were 
registered in the northern Negev during the intervals 
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150,000–144,000, 141,000–140,000, 117,000–96,000, 92,000–
85,000 years ago. These were due both to higher tem-
perature and elevated rates of evaporation and to lower 
amounts of annual precipitation (Vaks et al. 2006).

The effect of climatic fl uctuations in the Mediterranean 
zone may have been less dramatic. Temperatures during 
glacial and interglacial periods varied within the range of 
2–3ºC and were similar to those of the present. Thus, for a 
single site, Soreq Cave in the Judean mountains, a temper-
ature range of 17°–19°C was calculated for MIS 5c (105,000 
years ago), compared to a range of 16°–18°C during MIS 
4 (73,000 years ago) and 18°C at present (Bar-Matthews 
and Ayalon 2001: fi g. 8). At this locality, as well as in the 
Upper Galilee (Peqi’in Cave), periods of high rainfall, 
causing accumulations of layers rich in organic material 
in the eastern Mediterranean (fi gure 8.2), occurred at the 
same time as observed in the Negev. Extraordinarily high 
precipitation was inferred for the transition from MIS 6 
to MIS 5 (124,000–119,000 years ago), possibly refl ecting 
deluge conditions. Other intervals of pluvial conditions 
were documented at 108,000 and 100,000, and at 85,000 
and 79,000 years ago. Around 54,000 years ago, condi-
tions were again very humid though not as wet as during 
the MIS 6–5 transition.

Translating the isotopic data into climatic param-
eters of rainfall and temperatures is a complex procedure 
with considerable margins of error. Bar-Matthews and 
Ayalon (2004) have calculated paleo-rainfall amounts for 
the last 7,000 years, during which variation ranged from 
600 mm (about 20% more rainfall than the 500 mm mea-
sured today in the western part of the Judean mountains) 
to 300 mm over a short period during the early Holocene. 
Importantly, these estimates are based on underlying 
assumptions about the relationship between isotopic 
compositions of rainwater in comparison to cave water 
and about the stability of sea and land surface tempera-
tures. For the Holocene, such assumptions can be checked 
against other, semi-independent databases (e.g., lake lev-
els, sapropel characteristics) (Bar-Matthews and Ayalon 
2004 and references therein; Emies et al. 2000). The con-
ditions during the Pleistocene–Holocene transition (a 
dramatic rise in temperature and decrease in rainfall val-
ues; e.g., Bar-Matthews and Ayalon 2001; CLIMAP 1976; 
Dayan et al. 1991; Gates 1976) and the extreme aridity and 
cooling (~6–8° lower than present-day temperatures) of 
the Last Glacial Maximum (Almogi-Labin, Bar-Matthews, 
and Ayalon 2004) set the extremes of the amplitude of cli-
matic fl uctuations throughout the Pleistocene. However, 
the paucity of similar corroborative data or their ambi-
guity for the earlier periods that interest us here prohibit 
direct projection of calculated Holocene values onto 
periods of greater antiquity.

The climatic oscillations of the Pleistocene caused 
alternating advances of forests and open vegetation zones 

in Europe and the Mediterranean region, whereas in 
northwestern Africa there were shifts in the locations of 
Mediterranean forests and semi-deserts (van Andel and 
Tzedakis 1996). Pollen records in Europe indicate that 
Mediterranean-type vegetation persisted in southern 
Europe even during the cooler periods (Urban 2004; van 
Andel and Tzedakis 1996), effectively creating a mosaic 
of vegetal landscapes similar to the Mediterranean today 
(Blondel and Aronson 1999; Finlayson 2004:140–144). 
These studies indicate that the variability and severity of 
climatic conditions in the Mediterranean Basin were less 
drastic than in more northern parts of Europe. While cli-
matic conditions in the Levant were mostly transferred 
from the mid-high latitudes of the northeast Atlantic and 
the Siberian high-pressure systems, the amplitude of cli-
mate change was certainly lower than in more northern 
regions. The major drops in Lake Lisan levels seem to 
correspond to the Heinrich 1–5 cold events (Bartov et al. 
2003); some of the events are not recorded in the spele-
othem records that track the Atlantic rain regime (e.g., the 
Heinrich 3 and 4 events), while other documented ones 
are milder than seen in the more northern regions (e.g., 
the short-term Heinrich 6 event; the Younger Dryas at the 
close of the Pleistocene; Almogi-Labin, Bar-Matthews, 
and Ayalon 2004; Bar-Matthews and Ayalon 2004; Bartov 
et al. 2003. It is important to bear in mind these differ-
ences in the magnitude of climatic changes between the 
Levant and Europe when discussing the possible scenar-
ios of population adaptations and their movements into 
and out of the Levant at various times during the Middle 
Paleolithic (see chapter 9).

Importantly, both the global and regional Levantine 
climatic records show that the orbital-driven cyclic pat-
tern is punctuated by non-cyclic fl uctuations on shorter 
and variable (annual, decadal, centennial, and millennial) 
scales. It is ironic that the paleoanthropological record, 
concerned as it is with human activities, lacks the reso-
lution necessary to tie it securely into the high-resolution 
geological record that depicts such short-term changes, 
which in turn probably directly infl uenced the life of 
hominin groups in the region and their decision-making 
processes (fi gure 8.2).

Resource Structure

Students of the Paleolithic have tended to view faunal 
food resources as the main infl uence on the subsistence 
and mobility patterns of Paleolithic hunters and gather-
ers. The fi rst and more general reason for this tendency 
has nothing to do with human behavior and everything 
to do with the nature of the archaeological record. Bones 
tend to survive better than other organic remains, so that 
direct evidence for the use of vegetal resources is lim-
ited to a small number of sites with unusual preservation 
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conditions. Since paleoanthropologists cannot rely 
on negative evidence, they focus by default on faunal 
remains and make those the center of their discussion 
(Hovers 1998b; Madella et al. 2002). More specifi cally for 
the Middle Paleolithic, the Eurocentric research tradition 
has, by defi nition, linked Middle Paleolithic archaeolog-
ical entities with Neanderthals. It has been argued that 
these hominins subsisted within a restricted dietary niche 
focused on big-game hunting (e.g., Kuhn and Stiner 2006; 
Stiner 1994, 2002 and references therein).4 Thus, in most 
analyses and reconstructions of Middle Paleolithic sub-
sistence and mobility, patterns of game procurement are 

implicated, whether explicitly or implicitly, in the timing 
and spatial occurrence of various technological behaviors. 
This has been the case in both Europe and the Levant (e.g., 
Chase 1986; Kuhn 1995a; Lieberman and Shea 1994; Speth 
2004; Speth and Clark 2006; Stiner and Kuhn 1992; Stiner 
and Tchernov 1998).

However, the analysis of the lithic technology of the 
Qafzeh assemblages did not point to such links as impor-
tant factors in shaping technological behaviors (chap-
ter 7). Instead, it was suggested that variations in raw 
material economy, settlement patterns, and strategies 
of resource procurement were responsive to the timing 

Figure 8.2 Climatic variation shown against site chronologies. The δ18O records from Peqi’in and Soreq 
caves serve as the proxy for the range and magnitude of climatic changes throughout the Middle Paleolithic 
period between 230,000 and 40,000 years ago. As discussed in the text, both these records indicate that the 
eastern Mediterranean climate system was the major climatic infl uence during the late Middle and early 
Upper Pleistocene. Dated Middle Paleolithic sites shown here are placed within their chronological ranges 
(and paleoclimatic contexts) as inferred by various dating methods. Where stratigraphic sequences are dated 
the arrows show the chronological intervals involved. For the sites of Amud, Kebara, Tabun, Hayonim, Ein 
Difl a, only the TL chronology is shown. Note the millennial scale variations clearly observed in the paleocli-
matic record. Paleoclimatic data from Bar-Matthews et al. 2003; site chronologies from
Bar-Yosef 1992; Clark et al. 1997; Henry 1995c; Mercier and Valladas 2003; Mercier et al. 2007; Valladas et al. 
1986, 1987, 1999; Ziaei et al. 1990).
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and location of vegetal rather than faunal resources. This 
deviation from the consensual explanations of technolog-
ical organization raises the question of whether Qafzeh 
is exceptional among the Middle Paleolithic contexts in 
the Levant, or whether (as would be expected from the 
Levant’s geographic location) this pattern was shared by 
groups occupying other sites. If the latter, we would also 
want to know how similar or different were the behav-
iors, and what promoted variability in these behaviors.

As a fi rst step toward clarifying this issue, the over-
all characteristics of the Levantine Middle Paleolithic 
resource structure must be determined. It is clear from 
the previous section that during the Middle Paleolithic 
there was much variation in climate parameters in the 
Levant. How did the shifts in rainfall amounts and tem-
peratures across the varied Levantine topography infl u-
ence the distribution of various resources in space and 
over time?

The bimodal Mediterranean climate as we know it 
today began to appear during the late Pliocene (3.2 million 
years ago) as part of a global cooling trend and became 
fi rmly established around 2.8 million years ago. The con-
trast between the cold-wet and hot-dry seasons has steadily 
intensifi ed since then (Blondel and Aronson 1999:21). Data 
from the marine and terrestrial climatic records are con-
sistent with this broad statement. The negligible effect of 
monsoonal systems precludes the existence of summer 
rains, and while temperatures and rainfall amounts have 
changed, the amplitude of seasonal differences may not 
have been drastically different from that observed today. 
This implies that ET fl uctuated in the range of the present 
values, infl uencing the seasonal patterns of resource avail-
ability in a similar fashion to present-day conditions. The 
southward shift of biomes during glacial maxima (possi-
bly as much as 20º in latitude; Blondel and Aronson 1999) 
meant that Mediterranean vegetation in Europe often sur-
vived only as refugia in the south of the continent. This 
is borne out by circum-Mediterranean palynological evi-
dence that depicts such refugia in various locations such as 
mountain slopes, large peninsulas, and large river valleys 
(Blondel and Aronson 1999:27–28; see, e.g., the review of 
marine pollen cores off the Iberian coast by d’Errico and 
Sánchez Goñi 2004). During glacial maxima, the geographic 
extent of Mediterranean vegetation would have been larger 
and its biodiversity higher because of the land exposed by 
sea-level drops and claimed by Mediterranean plant com-
munities. The same is true for faunas, in which there was 
no clear differentiation between Mediterranean and non-
Mediterranean communities as far north as the south of 
France (Blondel and Aronson 1999:27–28). Although vege-
tation formations in the Levant may have changed through 
time, plant communities and faunal resources would have 
remained Mediterranean and offered much of the biodi-
versity of this phytogeographic world.

These reconstructions, drawn from large-scale data-
bases, are supported by direct fi nds in the Levant. The 
fi rst appearance of Mediterranean vegetation commu-
nities in the region probably goes back to the early 
Pleistocene (Blondel and Aronson 1999). Evidence from 
the rich assemblages of plant remains at the early Middle 
Pleistocene site of Gesher Benot Ya’aqov, as well as eco-
logical reconstructions (Goren-Inbar et al. 2000, 2004; 
Goren-Inbar, Werker, and Feibel 2002), directly docu-
ment the presence of Mediterranean conditions during 
that time span. The rare macrobotanical remains from 
Middle Paleolithic sites in the Levant indicate that vege-
tation assemblages in the north and central Levant during 
Mousterian times were essentially the same as today’s, 
with gradients in the distributions of vegetation associa-
tions being similar (Madella et al. 2002). Paleobotanical 
fi nds from Kebara Cave in the Mt. Carmel region (Baruch, 
Werker, and Bar-Yosef 1992; Lev 1993; Lev, Kislev, and Bar-
Yosef 2005) indicate the presence of meso-Mediterranean 
oak forests in the immediate vicinity of the site, broadly 
similar to what would have been the natural plant asso-
ciations in the region today were it not for disturbance by 
human activities. Phytolith remains from Amud, Kebara, 
Hayonim, and Tabun Caves are essentially congruent 
with this scenario (Albert et al. 1999, 2000, 2003; Madella 
et al. 2002). This reconstruction suggests that some areas 
of the Mediterranean region may have had rather high 
primary production.

The vegetal biomass of the Mediterranean coastal plain 
has been estimated as 160 kg per 1,000 m2 in areas where 
the typical maquis community of closed Mediterranean 
forest prevails, through 325 kg per 1,000 m2 in the gallery 
forest of Pistacia and accompanying plants, and up to 770 
kg per 1,000 m2 in the open batha and garrigue areas that 
bear mostly annuals (e.g., grasses, legumes) (Anonymous 
1981). Clearly, the amount of plant biomass that is pres-
ent in a region in an average year is not identical to the 
amount of plant foods that humans can actually access 
and exploit in a particular habitat at a given time of the 
year, given that humans usually concentrate on specifi c 
parts of the plants (such as seeds, nuts, or leaves). There 
are a number of techniques for estimating the potential 
food available in a habitat (Binford 2001:175–176) but 
applying them to the meager data currently available 
would be misleading. The numbers cited here do serve, 
however, as a rough baseline for the primary production 
of the various habitats within the Mediterranean region, 
the degree to which they differed from one another, and 
which of them may have provided the most diverse and 
seasonally reliable plant foods.

As with the fauna, the differences between present-
day vegetation and that of the Upper Pleistocene are 
viewed as having been of degree more than of kind. This 
is especially true for the core Mediterranean zones, though 
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arid and semi-arid parts of the Levant may have shifted 
more radically between glacial and interglacial primary 
biomass and faunal distributions, and reconstructions of 
their environments are more tenuous.5

The most frequent fi nds from archaeological sites that 
are relevant to issues of environmental reconstructions 
are, of course, the faunal assemblages. The major faunal 
groups that are encountered today (or would have been 
if the fauna had remained pristine and intact) are found 
in the various archaeozoological assemblages (e.g., Gilead 
and Grigson 1984; Griggo 1998, 2002; Rabinovich and 
Hovers 2004; Rabinovich and Tchernov 1995; Speth and 
Tchernov 1998, 2001; Stiner and Tchernov 1998), although 
frequencies may shift temporally because of climate fl uc-
tuations. As discussed above, incursions of African trop-
ical fauna are relatively rare throughout the Pleistocene 
in general. The occurrence of the cape hunting dog in the 
early Mousterian assemblages of Hayonim (Stiner et al. 
2001) and the one detected in the Qafzeh assemblages 
(chapter 3) are among the most notable examples.

Some authors have emphasized the shifts in the quan-
titative representations of species due to climatic shifts or 
to behavioral changes (Bate 1937; Davis, Rabinovich, and 
Goren-Inbar 1988; Speth 2004; Speth and Clark 2006), but 
these did not signifi cantly change our understanding of 
the overall patterns of game seasonality and territoriality. 
As in the present, the fl exible adaptations of game ani-
mals made them predictable, stable resources, at least in 
terms of the time and place of their availability, whereas 
the quality of game would have depended on local condi-
tions on a seasonal as well as annual basis.

In essence, then, both the large-scale models and the 
direct evidence from sites show that the environmental 
backdrop to human Middle Paleolithic activity encom-
passed three life zones of the Mediterranean region: 
thermo- Mediterranean along the coast and in the south, 
and meso- and supra-Mediterranean conditions in the 
north. During wet interglacial times, the southern parts 
may (where soils were appropriate) have supported veg-
etation species and diversity that were more similar to the 
meso-Mediterranean communities. The model of human 
ecology in the Levant depicts an essentially Mediterranean 
environment not unlike that of the present that interacted 
with the social and technological capacities of hominins, 
determining the constraints and possibilities encountered 
by these groups.

As is the case in the present day, resources were 
highly seasonal and spatially clumped. Like today, there 
was a North–South (and to a lesser degree, a West–East) 
gradient in rainfall and temperature over small distances, 
which effectively prolonged the seasonal availability and 
accessibility of short-time resources. To exploit plant 
resources fully, human groups in the Levant would have 
had to move across the landscape in synchroneity with 

the plants’ ripening seasons. These, in turn, would have 
had rather short periods of spatio-temporal overlap 
between sub-regions of the Levant, due to the gradients 
of rainfall and temperatures in the region. On the other 
hand, game species would have been relatively stationary 
throughout the year. One should expect some differences 
between the northern and southern/eastern Levant, since 
in the latter parts aridity, poor water retention in soils, 
and accentuated seasonality of plants would have caused 
higher reliance on animal resources. In the southern and 
eastern regions, resource availability depended to a large 
degree on the existence of inland fresh water bodies such 
as springs or lakes, which could be exploited on a year-
round basis under most circumstances. Some gregari-
ous, migratory species (e.g., onagers) are known from the 
Middle Paleolithic record of the southern Levant; these 
would have formed large seasonal herds in the vicinity 
of water sources in drier periods of the year (Gilead and 
Grigson 1984). Gazelles in arid zones of the Levant tend to 
cluster (particularly in the summer) in preferred habitats 
(e.g., in acacia groves; Baharav 1982). At such times, they 
constitute an abundant and stable food supply, whereas 
many of the plant foods in the vicinity of gazelle-herding 
grounds are inedible for humans. To some degree such 
fauna were a predictable resource, in that the approxi-
mate timing of large migrations would have been known 
to hominins. All of this would have resulted in a higher 
dependency on faunal resources and scheduling of group 
moves in accordance with densities of gazelle and/or 
onagers (less often than gazelle, if the archaeological rec-
ord is any indication) during the summer.

In the low-medium latitudes of the Levant, the 
location and availability of plant resources would have 
been more signifi cant than those of animal resources in 
determining the timing and extent of group movements 
(Hayden 1981; Hovers 1988; Kelly 1983; Lieberman 1993) 
during the Middle Paleolithic. One would thus expect 
that the organization of subsistence behavior of hominin 
groups all over the Levant was structured according to 
plant seasonality, regional differences notwithstanding. 
Varied responses to environmental challenges lend them-
selves to interpretation as different tactical decisions rather 
than fundamental strategic differences among groups.

Dimensions and Timing of Mobility

The paleoenvironmental patterns reconstructed above 
infl uenced two scales of group mobility in the Levant. 
The fi rst, larger scale is the regional one. It has already 
been noted that the Levant was probably less accessible 
from the south during glacial times, when the dry envi-
ronments of the North African desert would have made 
human presence or even passage diffi cult. On the other 
hand, the Caucasus may have been a formidable obstacle 
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that prevented human occupation during cold periods 
(e.g., Adler and Tushabramishvili 2004), and thus prohib-
ited passage from Europe to the Levant.

Within the Levant itself, the coastal plain would have 
enabled a larger number of hominin groups to live off the 
land. This would have led to long-distance movement 
across the region, as groups from the arid southern and 
the eastern parts of the Levant, where conditions were 
harsh particularly during the dry glacial periods, were 
attracted to the more lush environment (Bar-Yosef 1992). 
The expansion of the coastal plain during glacial times 
would potentially reduce the risk of competing against 
other migrant or resident groups for territories. Another 
potential route that may have facilitated population 
movement on a North–South axis was through the Dead 
Sea Rift. This route was effectively blocked during the 
very late Middle Paleolithic, ca. 70,000 years ago, when 
Lake Lisan fi lled the major part of the rift (see above), also 
hampering East–West connections in the process.

The second scale of mobility concerns movement 
within group territories. The important role of vege-
tal resources as determinants of group movement begs 
the question of seasonal moves within a group’s home 
range when adjusting its location in relation to resources. 
Reconstructing this type of mobility is dependent upon 
understanding the relationships between trophic levels, 
body size of organisms, and the size of the effective subsis-
tence range. In the case of humans, the effect of extractive 
technologies on habitat food characteristics should also 
be considered (fi gure 8.1). As a rule, the less abundant the 
habitat or the higher the trophic level of an organism, the 
larger the range that the organism must exploit in order 
to obtain its food. At the same time, it is also apparent 
that plant species richness, which is tracked to a degree 
(through a rather complicated relationship) by faunal rich-
ness, is strongly conditioned by the global patterning of 
solar energy distribution, namely, climatic conditions and 
geographic regimes (e.g., Binford 2001:366–367 and refer-
ences therein). Although the effects of geographic location 
are mitigated by cultural factors in the case of humans, 
such generalizations are still applicable to our genus.

The high investment of meat-dependent groups in 
hunting of faunal resources—tracking game over long 
distances away from camp, chasing it down, and trans-
porting the meat back to the camp—is nutritionally and 
economically justifi ed by the high rates of return involved 
in animal exploitation. In contrast, foragers who rely pri-
marily on plant gathering cannot afford to invest effort 
and energy in long-distance procurement. Especially in 
patchy environments, where resources are spatially clus-
tered and not homogeneously distributed over the land-
scape, plant resource harvesting must be timed accurately 
in order to reduce the risk of mistiming extractive activ-
ities. This in turn requires continuous monitoring of the 

group’s territory, which can be achieved by exploiting 
thoroughly small territories through short-distance resi-
dential moves (Kelly 1995).

Another factor that gatherers must take into account 
is the availability and quality of storage capabilities. Plant 
stands sometime offer bounties that are available during 
relatively short periods. Investing energy and time in long-
distance transport can be economically justifi ed if there 
are available technologies to extend the resource’s shelf-
life by storage. Ethnographic hunter-gatherers without 
storage facilities respond to this organizational challenge 
by moving consumers to the resource patch (O’Shea 1981), 
i.e., residential mobility as a form of indirect storage.6 In 
this manner they reduce the costs of transport to the con-
sumption site and also ensure that the resource patch can 
be monitored and guarded against competitors.

Finally, the fact that plants constitute relatively low-
return resources often renders their transport to a base 
camp an ineffi cient strategy (Kelly 1995; Metcalfe and 
Barlow 1992). Again, gathering peoples tend to choose 
more frequent residential moves over short distances in 
order to reduce transport costs.

Thus, ecological theory predicts, and ethnographic 
observations confi rm, that the sizes of effective subsistence 
areas and annual home ranges of gathering groups are 
small. The spatio-temporal availability and predictability 
of resources also infl uence the way in which hunter-gath-
erers structure and organize their socio-economic units. 
Additional predictions from the relationships between 
trophic level and size of effective subsistence area pertain 
to the positioning of hunter-gatherers in relation to their 
resources. Wilmsen (1973) modeled group social organi-
zation, settlement locations, and mobility patterns in rela-
tion to the nature of resources. He suggested that when 
resources are predictable and dense, the optimal “pack-
aging” of human groups will be in the form of intermedi-
ately sized groups with low mobility dispersed at equal 
distances from resource stands. A “central place” for such 
a group in this type of resource structure will be only sub-
optimal because territorial defense may become too costly. 
At the other extreme, where resources are both unpredict-
able and scarce, the optimal organization of human activ-
ities will be in the form of small, highly mobile groups 
that move around the landscape tapping into resources 
as they are encountered. In such circumstances, a cen-
trally located, sedentary or semi-sedentary location will 
not be optimal, since it will be diffi cult to obtain all the 
necessary information about the environment, and terri-
torial defense is too expensive. A predictable but scarce 
resource base is best exploited by small groups that mon-
itor the spatial availability of resources through moder-
ate to high mobility rates. Conversely, unpredictable but 
dense resources can support large groups for a short time, 
but temporal availability must be monitored through 
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frequent moves; this type of resource structure thus jus-
tifi es large, centrally located but highly mobile groups 
(Dyson-Hudson and Smith 1978; Wilmsen 1973).

The pertinent question in the context of this discussion 
is whether such general rules can be used to understand 
the archaeological record of Levantine Middle Paleolithic 
groups. The focus of the foregoing discussion has been 
on the most straightforward, simplistic scenarios of the 
infl uence of habitat on group decision making, as char-
acterized by optimization analysis (Kelly 1995 and refer-
ences therein; Smith and Wintherhalder 1992). If one can 
make the case that the Levantine habitats of the present, 
characterized as they are by seasonally patchy resource 
distributions, refl ect those of the Middle Paleolithic, 
this insight may offer the key to understanding impor-
tant aspects of the organizational behaviors of Levantine 
Middle Paleolithic groups. This does indeed seem to be 
the case.

The geographic pattern of increasing reliance on fau-
nal foods as one moves toward the north (see discussion 
in chapter 7) is a characteristic of the habitat irrespective 
of the period discussed. In addition, Middle Paleolithic 
hominins in the Levant appear to have existed in a 
Mediterranean biome similar to that of the present. This, 
in turn, implies that these groups probably relied on plants 
for their staple food supply, and optimization analysis 
would suggest that their organizational behaviors were 
structured accordingly. That legume seeds were collected 
by the inhabitants of Kebara when still green and were 
inadequately stored (Lev 1993:77)7 implies that storage 
was not part of the Middle Paleolithic technological pack-
age. Therefore, we may assume that Levantine groups as 
a rule were not subject to conditions that required devi-
ation from the usual residential mobility strategies of 
hunter-gatherers.8

Group territories in Middle Paleolithic Levantine 
conditions would have been small and exploited by much 
the same strategies that modern hunter-gatherers adopt 
in comparable contexts, that is, by frequent group move-
ments between resource patches. How small were such 
territories can be determined only by educated guess-
work, in the absence of factual evidence. Assessment of 
territory size requires knowledge of both the size of the 
population and the carrying capacity of the habitat on 
which it subsisted. Clearly, the former is an unknown for 
the Middle Paleolithic, and the latter can be only roughly 
approximated on the basis of environmental data and 
estimates of the effi ciency of extractive technologies. 
Based on ethnographic case studies in regions with ETs 
similar to those of the Levant (14–18), Shea (2004: tab. 
VI) calculated that an area of 80,000 km2 (the present dis-
tribution of Mediterranean woodlands) could support 
between 5,760 to 9,995 people (based on a median value of 
seven individuals per 100 km2 or a mean value of twelve 

individuals per 100 km2, respectively). If we consider an 
area of 120,000 km2 (roughly the size of the area in which 
Middle Paleolithic sites are known), the range is between 
8,640 to 14,992 people (according to the same parameters). 
Although these numbers can be considered only minimum 
estimates,9 as such they enable some rough estimates of 
territory sizes. From these data, it can be speculated that 
a twenty-fi ve-person band (Wobst 1974:170–173 and ref-
erences therein) of hunter-gatherers in the Levant could 
occupy an annual territory as small as 350–400 km2, while 
a viable population of 500 individuals could exploit a ter-
ritory of 800–1,000 km2.

In the northern and central Levant, carrying capacity 
and resource reliability were higher and seasonality more 
relaxed. Mobility and settlement patterns in such areas 
probably differed from those in the south. Although in the 
Mediterranean core area winter would have been relatively 
harsh in the absence of seeds and fruits, other edible parts 
of various plants were available (cf. Lev 1993; Lev, Kislev, 
and Bar-Yosef 2005), so that the area could support human 
groups (at varying densities according to season) through 
most, if not all, the year. In the Mediterranean and Irano-
Turanian vegetation belts, humans would have aggregated 
during the winter near the few patches of available vege-
tal resources (as described for the Shoshone in the Great 
Plains by Dyson-Hudson and Smith 1978). During the 
spring and summer, on the other hand, groups would have 
dispersed among a greater number of available resource 
clusters. A similarly distinct aggregation-dispersal pattern 
of human groups may be postulated for the southern and 
eastern Levant as well, except that in this case the sum-
mers would have been the time of large group aggrega-
tions in proximity to perennial water courses or water 
holes. At such times, exploitation territories would shrink 
because resources were clustered in very few areas, and 
resource stress would have been higher. In both northern 
and south/southeastern parts of the Levant, aggregation 
and dispersion would have taken place in topographically 
distinct locations, with winter occupations being located 
at the lower elevations (Bar-Yosef 1992:191; Henry 1995a, 
1995b; see also Goring-Morris 1987). These generalized 
patterns of aggregations and dispersals can be translated 
into mobility patterns. Larger hunter-gatherer groups are 
commonly documented as being less residentially mobile 
(Perlman 1985), drawing on resources obtained by logisti-
cal mobility. Smaller groups tend to exploit their environ-
ment through residential moves.

Expectations that Middle Paleolithic sites will fall 
neatly into the predicted “categories” are clearly unrealis-
tic, in view of the inferred practice of mixed mobility strat-
egies by any single group during its annual cycle (Binford 
1980; see chapters 1, 7), let alone taphonomic complex-
ities that are inherent in the archaeological record. Still, 
the paleogeographic reconstruction, despite its glaring 
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drawbacks, serves us well as a baseline against which to 
examine some ideas, expectations, and predictions about 
lithic assemblages. We may expect to recognize over the 
geographic area of the Levant some organizational links 
between mobility strategies and specifi c lithic production 
sequences and raw material economy (chapter 7). Lithic 
assemblages of residential sites consist of long, complete, 
or near-complete core-reduction sequences, diversifi ed 
tool kits, and on-site manufacture and maintenance of 
standardized and reliable tools (i.e., blades and points pro-
duced by specialized technologies), in addition to more 
generalized ones. Faunal remains in occupations of longer 
duration are expected to display biased distributions of 
anatomical parts, given that carcasses of animals hunted 
or scavenged at ever-increasing distances from a residen-
tial camp were more prone to the “schlepp effect.”

Where Middle Paleolithic groups dispersed, recovered 
assemblages would consist of maintainable and portable 
artifacts (i.e., large and thin relative to their size), intended 
for generalized continuous use and thus less standardized. 
Such dispersed groups might have been small residential 
units, in which case the locations of the occupation may 
be predicted (e.g., in the highlands of the Mediterranean 
zone and in the lowlands of the Negev). Alternatively, the 
smaller groups might occupy task-specifi c camps within 
a larger radiating settlement pattern, in which case their 
location is less predictable, while the assemblage will con-
stitute of relatively monotonous tool kits, and the products 
of the later stages of core-reduction sequences, as well as 
many small resharpening fl akes. If tools were left at such 
sites, they might be exhausted and unusable.

Against this background and these expectations, the 
lithic assemblages of Qafzeh are conspicuously anomalous: 
the characteristics of the lithic assemblages (chapters 4–6), 
seasonality patterns and non-lithic indications of occupa-
tion intensity in each layer (chapters 3, 7) cannot easily be 
reconciled with the settlement patterns expected in this spe-
cifi c setting in the central Levant. In this particular case, the 
explanation of inter-assemblage variability and its incon-
sistency with ecological conditions was argued to reside in 
social factors (chapter 7). To examine whether the causes 
for technological variability in other instances in the Levant 
resemble in any way those suggested for Qafzeh, these 
assemblages should be viewed against the backdrop of eco-
logical conditions as well as the technological behaviors 
that are expected to have taken place in response to them.

Explanations of Lithic Variability in the Levantine 
Middle Paleolithic: Do the Models Work?

Testing ecology-related hypotheses derived from for-
mal models (chapter 1) is not a straightforward proce-
dure because of the limitations of the regional databases. 

Ideally, the Middle Paleolithic record of an entire region 
during a given time segment should be examined to iden-
tify patterns that allow one to refute the hypotheses. But 
this is not an easy endeavor in the Levant (or, for that mat-
ter, in other regions). The reasons for this are varied.

A technical but nonetheless formidable obstacle to 
the recognition and explanation of regional patterns in 
lithic assemblages stems from the history of research and 
the differences in analytical procedures along a timeline. 
In a century of Middle Paleolithic studies in the Near 
East (chapter 1), methods of dealing with the archaeolog-
ical record have changed, improved, or became geared 
toward very different sets of research questions. Many 
of the major questions asked today have already been 
discussed ad nauseam by earlier writers, but the middle-
range research conducted today is very different from 
that done in the past. We need only compare the excava-
tion and artifact curation principles and methods applied 
by Garrod in the 1920s with those of modern excavations 
to realize that many aspects of the databases from these 
two periods of research can be only broadly compatible. 
Additionally, as various researchers have focused on var-
iable research questions, the results are not always per-
tinent to the questions of others, and the data are not 
necessarily comparable. The plethora of approaches and 
research interests has, in fact, rendered impossible the 
construction from published materials of a Levantine 
database that is suffi ciently homogeneous for the identifi -
cation of statistically robust patterning.

Chapter 2 presented a number of formal models 
that attempted to explain Mousterian lithic variabil-
ity through its relationship to environmental variables. 
An underlying theme of many if not all these models is 
that they link lithic variability with shifts in the kind and 
degree of mobility practiced by Mousterian hominins. 
Each model implicates different factors as the prime mov-
ers of the organizational adaptation. If nothing else, the 
analysis of the Qafzeh material makes it clear that single-
variable explanations barely touch on the complexity of 
Middle Paleolithic organizational behavior. In the follow-
ing sections, I will discuss and test formally some of these 
models, which have not so far been subjected to system-
atic hypothesis testing. These case studies will illustrate 
the limitations of a rigidly structured, “environmental” 
approach to the understanding of lithic assemblages.

Distance from Raw Material Sources 
and Lithic Variability

The bedrock substrate in the Levant is composed of 
limestone, and primary sources of fl int were widely 
available throughout the Pleistocene (with the excep-
tions of the Eilat/Edom mountains in the south and the 
Golan/Black Desert in the northern and eastern parts of 
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the region, where igneous and volcanic rocks, respec-
tively, dominate). Changes in sedimentation regime 
and vegetation cover throughout the later Pleistocene 
notwithstanding, sources of raw material were rarely 
located more than a day’s walk away from any Middle 
Paleolithic site.

A distance–decay relationship underlies most mod-
els attempting to explain the relationship between raw 
material availability and lithic variability, incorporat-
ing aspects of technological organization with the adap-
tive signifi cance of transport, curation, and discard (e.g., 
Bamforth 1991; Brantingham 2003; Kuhn 1995b). Munday 
(1976a, 1976b) was the fi rst to focus on issues of raw mate-
rial availability and transport costs and their effect on 
blank characteristics and assemblage compositions in the 
Levantine Middle Paleolithic, which later received much 
attention in other regions of the world (e.g., Ambrose 
2006; Ambrose and Lorenz 1990; Féblot-Augustins 1993; 
Geneste 1985; Hovers 1990b; Minichillo 2006; Richter 
2000). While he did not focus on source characterization 
and matching sources with assemblages, Munday devel-
oped a “rationing model” of lithic raw material: “Behavior 
towards the reduction of raw material will change accord-
ing to the relationship of site location to resource avail-
ability and the amount of work involved in moving raw 
material between sites” (1976a:119; emphasis added). 

Middle Paleolithic hominins in the Negev arguably had 
to maximize the number of pieces of debitage carried to 
sites that (due to the pull of other critical resources, e.g., 
water) were located away from raw material sources. At 
the same time they also had to reduce the mass of trans-
ported items. According to the model, this was done by 
moving lithic raw material that had already been worked 
at the source or in locations along the route from the 
source; only advanced stages of core reduction were car-
ried out at the destination site.10 Munday (1976a: tab. 139; 
1976b:128) predicted that the mean size of debitage would 
be inversely correlated with the distance of raw material 
sources from the consumption sites.

While the predicted trend exists (fi gure 8.3), it does 
not explain satisfactorily the variability of blank sizes in 
either Levallois or non-Levallois debitage. Some 50–60% 
of the variation in debitage length is explained directly 
by site distance from raw material (r2 = 0.51, y = 62.1 − 
1.55x, N = 37; r2 = 0.59, y = 52.4 − 1.56x, N = 34 for 
Levallois and non-Levallois artifacts, respectively), as 
was also the case with Munday’s (1976a:139) specifi c 
Negev analysis. Two somewhat overlapping clusters are 
apparent. One corresponds to distances smaller than 5 
km from the source, where larger artifacts occur. The sec-
ond cluster corresponds to distances of 5–10 km from the 
studied sites.

Figure 8.3 Mean length of Levallois (A) and non-Levallois (B) blanks in Middle Paleolithic 
assemblages as a function of distance from raw material sources. The identifi cation of raw 
material sources is based on present-day confi gurations.
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The Qafzeh assemblages serve as an illuminating 
example. Although raw material was probably procured 
throughout time from the same source area and trans-
ported over the same distance to the site, both Levallois 
and non-Levallois blanks exhibit a large range of artifact 
mean length, both smaller and larger than the values 
predicted by distance from source. Most of the Kebara 
assemblages, on the other hand, exhibit mean values that 
are lower than expected. In assemblages that are distant 
from raw material sources (e.g., Tor Faraj), Levallois and 
non-Levallois debitage are “over-sized” compared to the 
model’s predicted value,11 whereas in sites that are close 
to the source the average artifact length is either relatively 
large (some of the Negev sites) or small compared to the 
expected values (Far’ah II).

Similarly, the compositions of Middle Paleolithic 
assemblages do not seem be strongly correlated with dis-
tance from raw material sources. The reduction of cores-
on-fl akes has been considered a technological strategy for 
mitigating shortage of raw material due to high mobility 
that prevented the transport of large cores or required 
groups to move away from the raw material sources 
(e.g., Munday 1976a; Wallace and Shea 2006). Munday 
(1976a:133) saw the relative abundance of cores-on-fl akes 
in an assemblage (specifi cally those displaying the Nahr 
Ibrahim technique) as an expression of lithic curation 
through “remaking of an implement into a different kind of 
tool” (Odell 1996:59), or in other words, artifact recycling. 
Accordingly, the production and use of cores-on-fl akes in 

Negev and other Middle Paleolithic assemblages should 
refl ect concerns for raw material conservation correlated 
with on-site availability of lithic raw material (Bamforth 
1986; Binford 1973, 1979). However, frequencies of cores-
on-fl akes, as well as other assemblage characteristics 
believed to refl ect raw material conservation, do not seem 
to pattern clearly according to distance from raw mate-
rial sources (table 8.1; see Hovers 2007 for discussion; and 
below).12

While distance from raw material sources played a 
role in determining the variability of artifact dimensions, 
it does not satisfactorily explain the observed variabil-
ity in this and other aspects of artifact and assemblage 
compositions. It is possible that other aspects of the nat-
ural environment were important in determining the 
variability, for example, the initial sizes of the raw mate-
rial packages available for reduction, about which lit-
tle is known in the absence of sourcing analyses and of 
large-scale refi tting studies. Notwithstanding, disregard 
of the distance of sites from raw material sources is very 
likely the prerogative of groups living in an environment 
rich in lithic sources (a characteristic of the Levantine 
Middle Paleolithic that differentiates it from the Middle 
Paleolithic in neighboring regions such as the Zagros). 
Consequently, distance from raw material sources as such 
played a relatively minor role in the fl exible Levantine 
Middle Paleolithic decision-making system related to 
mobility strategies and settlement patterns (e.g., Hovers 
2001, 2007; Wallace and Shea 2006).

Table 8.1 Characteristics of core assemblages in selected Levantine Mousterian sites

Site % of coresa (N) % Cores-on-fl akesb (N) Ratio blanks:coresc

Distance from raw 
material sources

Amud B1 (1344) 2.53 (34) 47.05 (16) 38.53 ?
Amud B2 (2318d 1.38 (32) 53.13 (17) 71.44 ?
Amud B4 (2084d 2.06 (43) 20.93 (9) 47.47 ?
Quneitra (4587)e 16.24 (745) 28.72 (214) 5.16 10 km
Qafzeh IX (1188)f 5.47 (65) 33.85 (22) 17.27 10–15 km
Qafzeh XIII (2343)f 4.27 (100) 36.00 (36) 22.43 10–15 km
Qafzeh XV (6400)f 4.55 (291) 40.55 (118) 20.99 10–15 km
Qafzeh XVII (912)f 4.93 (45) 17.78 (8) 19.27 10–15 km
Tor Faraj fl oors I and II (2071)g 5.18 (140) 57.86 (81) 18.295 20 km
Rosh Ein Mor (40875)h 8.77 (3585) 19.50 (699) 11.41 0.6 km

a Out of raw frequencies of debitage and cores given in column 1 (debris not included).
b Out of number of cores.
c “Blank” refers here to both debitage and tools on pieces larger than 20 mm in maximal size.
d Based on work in progress and likely to change in the future.
e Goren-Inbar 1990.
f Hovers 1997.
g Henry 2003: tab. 4.4.
h Crew 1976.
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Does Climate Infl uence Lithic Variability, 
and If So, How?

Climate and Conservation of Raw Material 

Some researchers (Dibble 1995a and references therein; 
Dibble and Rolland 1992; Rolland 1981; Rolland and 
Dibble 1990) have suggested a model according to which 
climatic conditions during glacial times created a com-
bination of “local circumstances” (Rolland and Dibble 
1990:487) that enhanced the intensity of cave occupations 
relying on nearby seasonal game aggregations. In turn, 
the reduced foraging-related mobility led to fewer trips 
to raw material sources, if raw material acquisition was 
embedded in subsistence activities. Moreover, under gla-
cial conditions the visibility of raw material sources on 
the European landscape was reduced by accumulated 
ice or snow that seasonally (and during glacial times, for 
prolonged periods) masked the exposures, and accessi-
bility may have been hampered by frozen ground. As a 
result, assemblages in closed sites are predicted to exhibit 
high intensity of raw material reduction, with higher fre-
quencies of heavily recycled artifacts and core exhaustion, 
that is, high frequencies of retouched tools and of heavily 
reduced blanks.13

The model was extended to geographical regions out-
side Europe, including the Levant (Dibble and Rolland 
1992; Rolland and Dibble 1990), where the long sequences of 
cave sites indicate that human groups repeatedly occupied 
closed sites over long periods (Copeland 1975; Jelinek 1982a; 
Mercier et al. 2007). The Levantine Acheulo-Yabrudian 
assemblages are viewed as the equivalent of the Charentian 
Mousterian, in terms of both climatic background and the 
intensity of assemblage reduction (Dibble and Rolland 1992; 
Rolland and Dibble 1990). However, given current knowl-
edge about Levantine paleoclimatic conditions, the model’s 
initial assumptions are unlikely to be met. Raw material 
visibility, and hence its accessibility, in all likelihood did 
not change dramatically either seasonally or within differ-
ent phases of a glacial cycles. And given the lack of exten-
sive localized seasonal resources such as migrating herds 
during winter (the harshest season), aggregations of large 
groups in a few specifi c locales would not be a viable option 
for Levantine hominins. Thus, pressure on lithic resources 
would not be linked to climatic conditions.14

Within the Levantine Middle Paleolithic sequence, 
Tabun IX, Hayonim E, and the sequences from Amud 
and from Kebara are all dated to glacial periods (MIS 8, 
MIS 6, and MIS 4–3, respectively). In that frequencies of 
retouched blanks (relative to the total number of avail-
able blanks) refl ect the intensity of lithic reduction in an 
assemblage, the climatic model posits that they should 
be high in cave sites occupied during cold periods. In the 
two earlier sequences of Hayonim and Tabun ca. 30% of 

the blanks were retouched, inclusive of some intensively 
retouched Abu Sif points (Jelinek 1982b; Meignen 1998). 
However, this is not the case in the later assemblages of 
Kebara XII–X (ca. 3% retouched artifacts; Bar-Yosef et al. 
1992) and those of Amud Unit B (between 5–9% in the var-
ious sub-units; Hovers 1998). Yet at the late Mousterian 
open-air site at Quneitra some 26% retouched lithics were 
observed (Goren-Inbar 1990a). Moreover, with the excep-
tion of some Abu Sif points and rare complex scrapers, 
the Levantine Mousterian technocomplex is characterized 
by lightly retouched tools,15 regardless of climatic condi-
tions. The overall pattern is thus inconsistent with the 
model’s expectations (as phrased by Rolland and Dibble 
1990:448).

Another hypothesis derived from the climatic model, 
that raw material consumption will be higher in cave sites 
than in open-air ones, is similarly not borne out by the 
Levantine record. There are no discernible preferences 
for either cave or open-air sites that can be linked with 
climatic fl uctuations throughout the Middle Paleolithic 
(fi gure 8.4 and table 8.2).16 Across assemblages, the fre-
quencies of retouched blanks within the total of avail-
able blanks are not associated with the physical type of 
settlement. While assemblages from Quneitra, Tabun, 
Hayonim, various layers at Keoue Cave and Ksar Akil 
exhibit high frequencies of retouch, many other assem-
blages do not reach 20% of retouched blanks and usually 
sport much lower values. Mean frequencies of retouched 
blanks are statistically undifferentiated in cave vs. open-
air assemblages, again contrary to the model’s expecta-
tions (fi gure 8.4, table 8.2).17

By the same token, values of ILty in Levantine 
Middle Paleolithic assemblages are variable (Goren-
Inbar 1990a:139–140) and co-vary inversely to those of IL 
and the relative frequencies of retouched pieces, both of 
which tend to increase simultaneously. These quantita-
tive relationships refl ect a preference of Levallois blanks 
for retouch, which was documented for the Qafzeh 
assemblages in detail (chapter 6; see Dibble 1991a:38). 
Yet the signifi cantly higher mean value of ILty in cave 
vs. open-air assemblages (fi gure 8.4, table 8.2) suggests 
relatively less modifi cation of Levallois blanks, contrary 
to the model’s expectations. The expected pattern is in 
fact apparent in only a few assemblages from Ksar Akil 
in which ILty, but not IL, is extremely low, implying 
that most Levallois blanks had indeed been retouched 
or, alternatively, that unretouched Levallois blanks were 
removed from the site.

The hypothesis that relates raw material consump-
tion to the physical type of sites can be examined by 
looking at the ratio of the two typological groups (in the 
Bordesian sense) that represent extreme conditions of 
blank consumption through retouch. These are group 
II (the Mousterian group), which in the majority of 
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Figure 8.4 Values of IL, ILty, and percentages of retouched blanks in various Middle 
Paleolithic assemblages. See table 8.1 and appendix 1 for data sources.
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Levantine Middle Paleolithic assemblages encompasses 
mostly simple and lightly retouched side-scrapers (see 
also Marks 1992a), and group IVe elargi (notches and 
denticulates), which consists of the most expediently 
retouched blanks in an assemblage. The climatic model 
predicts that the ratio of side-scrapers (racloirs) to dentic-
ulates, arguably refl ecting the variation among sites in the 
magnitude of blank reduction (Dibble and Rolland 1992; 
Jelinek 1988: fi g. 11.1; Rolland and Dibble 1990), will be 
higher in cave assemblages than in open-air assemblages. 
Indeed, in most cave assemblages group IVe accounts for 
less than 20% of the retouched artifacts. This is the case 
in only a third of the open-air assemblages. On the other 
hand, the values of group II are higher than 20% in 79% 
of cave assemblages and in 86% of open-air assemblages, 
with variable and overlapping dispersion measures that 
cannot be differentiated statistically (table 8.2). Open-air 
sites like Nahal Aqev (D35) 3e and Quneitra have high, 
“cave site” ratios, while some assemblages from caves 
sites (Qafzeh, Ksar Akil) display the low values that 
would be expected in open-air sites (fi gure 8.5a).

In sum, the regional database does not support 
hypotheses derived from models invoking climate change 
as a major infl uence on Middle Paleolithic hominin deci-
sion making related to raw material conservation and 
consumption.

Climate and Core-Reduction Strategies

Munday’s (1979) climatic model posits that ameliora-
tion of climatic conditions (which in the Levant denotes 
increased precipitation) led to a decrease in popula-
tion densities, in turn alleviating the pressure on food 

resources in any given area and leading to reduced mobil-
ity. This in turn allowed the use of “high preparatory 
input technology which resulted in elongate debitage” 
(Munday 1979:98).18 In contrast, broad and short debitage 
is believed to have been produced during dry climatic 
conditions through more intensive core exploitation but 
less preparation, through along-axis and centripetal fl ak-
ing (Munday 1979:93, fi g. 5). The latter method of reduc-
tion is associated with higher degrees of mobility over 
larger areas in search of subsistence resources, which put 
an excessive premium on investment of time and energy 
in careful core shaping. This model has generated several 
hypotheses about the relationships among various lithic 
characteristics, as well as the effect of climatic factors on 
these relationships and the nature of mobility patterns.

Munday’s model links some particular technologi-
cal traits within an assemblage. For example, convergent 
fl aking modes are expected to result from the use of well-
prepared striking platforms (i.e., high values of IFs) due 
to the mechanical properties of fl int (Munday 1979:3–6), 
and by the logic of the model should be more frequent 
in favorable climatic conditions. The regional data sets 
indicate, however, that this expected relationship is by no 
means overwhelming in the Levantine Middle Paleolithic 
assemblages; while it is common and accounts for some 
65% of the variation in the available Levantine sample 
(fi gure 8.6),19 exceptions, notably Qafzeh and Quneitra, 
do exist. By the same token, values of IFs in the various 
stratigraphic sub-units of Amud cave remain practically 
constant through time while values of the laminar index 
(IL) change considerably (Hovers 2004b), whereas blades 
in Tabun IX (Jelinek 1982b:75) and Hummal Ia (Bergman 
and Ohnuma 1983:172; see also Meignen 1998: fi gs. 7, 8) 

Table 8.2 Summary statistics of typological and technological indices of cave and open-air sites

Open-air sites Cave sites

 % reto’d IL ILty (real) group IIe group IVe % reto’d IL ILty (real) group IIe group IVe

mean 13.75 8.36 28.15 17.85 29.29 13.31 26.68 56.89 27.80 15.98
s.d. 13.05 3.63 21.03 10.59 9.30 11.86 15.78 13.43 20.96 11.56
min. 2.40 4.50 8.00 5.65 16.94 1.80 4.40 26.32 0.00 0.00
max. 41.00 14.60 64.90 37.47 42.11 47.20 70.90 77.70 95.00 47.83
median 9.25 6.40 26.35 20.18 30.61 9.38 22.45 58.35 25.00 13.75
N 7 7 8 7 7 46 46 40 43 42
Kolmogorov-Smirnov test for differences of % of retouched tools: 0.47, p > 0.05, df = 2 
K-S test for differences of IL: 14.07, 0.005 > p > 0.001, df=2 
K-S test for differences of ILty (real): 14.02, 0.005 > p > 0.001, df = 2 
K-S test for differences of Group IIe: 1.79, p > 0.05, df = 2 
K-S test for differences of Group IVe elargi: 9.92, 0.05 > p > 0.001, df = 2 

Note: Values for IL, ILty (real), and % of retouched blanks in individual assemblages are shown in fi gure 8.4. Data used to calculate the descriptive statistics 
are after Copeland 1985; Gordon 1997; Goren-Inbar 1990a: tabs. 32–34 (omitting the Acheulian sites of Bisitun, Adlun and Kebara [old excavations]); Henry 
1995c; Meignen and Bar-Yosef 1991; Nishiaki and Copeland 1992.
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Figure 8.5 Ratios of denticulates to side-scrapers (A) and the relationship between this ratio and the num-
ber of retouched artifacts (B) in various Levantine Middle Paleolithic assemblages.
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exhibit similar or identical frequencies of faceted and 
plain butts, despite the different modes of preparation.20

Since the investment in core platform preparation 
should lead to larger artifacts when a hard hammer is 
used (Dibble and Whittaker 1981; Pelcin 1998; Shott et al. 
2000; Speth 1972, 1974, 1975), a hypothesis generated 
from Munday’s climatic model is that there should be a 
positive relationship between fl aking mode and length 
of the end-products. Based on the premise that conver-
gent scar patterns are associated with better prepared 
artifacts (see above), the test implication of this hypoth-
esis is that blanks with convergent scar patterns should 
be longer than blanks prepared by other fl aking modes, 
a notion echoed in later research (see Stiner’s [1994:358] 
discussion of the effi ciency of “platform reduction tech-
niques” over centripetal ones in producing large fl akes). 
At this time, there are suffi ciently specifi c data to exam-
ine this hypothesis from Nahal Aqev (D35) and Qafzeh 
(table 5.15). While the expected relationship was encoun-
tered in both, intra-assemblage differences of the mean 
length of blanks removed by various fl aking modes are 
small (normally less than 5 mm) for most assemblages 
involved, with highly overlapping values. Moreover, at 
Qafzeh the elongation of blanks is related to the degree of 
platform preparation but not to any specifi c fl aking mode 
(table 5.14),21 whereas at Douara IV faceted platforms are 
associated with a variety of dorsal fl ake scar patterns, all 
exploited in the production of elongated pieces (Nishiaki 
1989: tabs. 3, 7, 9). Kebara may be another case in which 

the pattern does not hold, since in the assemblages from 
units IX and X artifacts bearing convergent scar patterns 
combined with extremely well-prepared platforms are 
the short and broad classical Levallois points (mean L/W 
in unit X = 1.81; Meignen and Bar-Yosef 1992:141, fi g. 9.3; 
Bar-Yosef et al. 1992: fi g. 11).

The regional record thus seems to refute the notion 
that climatic amelioration and elongated debitage are 
associated either temporally or causally. High laminar 
indices occur during both glacial times (MIS 8 or MIS 6; 
e.g., Tabun IX) and warmer climatic phases (MIS 5c; e.g., 
‘Ain Difl a) (see appendix 6). At times this pattern is com-
bined with elongated points in, of all places, inland local-
ities, such as Hummal Ia in the El-Kowm basin, Douara 
IV (Nishiaki 1989), and Jerf Ajla F (Schroëder 1969); these 
were subject to drier and harsher conditions, mainly dur-
ing glacial phases. In stark contrast to the model’s predic-
tions, sites like Quneitra, Qafzeh, and apparently Naamé, 
all of which enjoyed at all times wetter paleoenviron-
ments than did sites of the arid zone, have well prepared 
platforms but sparse elongated debitage (Goren-Inbar 
1990a:144).

The archaeological data, then, do not support the 
climatic model as such. Many of the expected relation-
ships either do not occur or are explained by different 
lithic technological behaviors from the ones enlisted by 
the model. Lithic variability, insofar as it refl ects demo-
graphic responses to climatic shifts, must have emerged 
from fl exible reduction processes in which higher invest-
ment in platform preparation is linked with a variety of 
fl aking modes through the knappers’ choice. The assem-
blages from Qafzeh, in which this fl exibility is more easily 
observed because of the more detailed analysis employed, 
do not differ in this respect from other Levantine 
Mousterian assemblages.

Lithic Variability and Form–Function Relationship

While it emerged from a powerful statistical analysis of 
lithic variability in Levantine sites, the functional model 
(Binford and Binford 1966) was a response to Bordes’s 
explanation of Mousterian variability in southwestern 
Europe as a cultural phenomenon (Bordes 1972, 1973; 
Bordes and de Sonneville-Bordes 1970). The model did 
not question the emic nature of tool types (Binford and 
Binford 1966; Binford 1978). To the model’s devisers, how-
ever, these artifacts performed specifi c functional tasks 
preassigned by the toolmakers to the tools. The nature 
and frequency of such tasks were patterned in response to 
the resource structure in the vicinity of the site at the time 
of occupation. As tools and blanks were believed to have 
been manufactured, used, and discarded within a short 
time span, the repetitive associations of tool types (i.e., 
assemblage compositions) at any given site were taken 

Figure 8.6 Percent of convergent dorsal face scar patterns on 
Levallois blanks vs. values of IFs in Levantine Middle Paleolithic 
assemblages.
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to refl ect the nature of activities in each locale (Binford 
1973:242–253, 1977:266–267, 1989:34–35). If the model’s 
implications with regard to the Levant are stretched ad 
absurdum, the occurrence of a single variant in Levantine 
sites, the “Typical Mousterian” (chapters 1, 7), suggests 
that Levantine Middle Paleolithic hominins constantly 
carried out a limited range of activities when compared to 
their European counterpart.

The suggested relationship between tool forms and 
specifi c functions (e.g., racloirs and pointed forms in 
relation to butchery and processing of animal carcasses; 
notched and denticulated tools in relation to woodwork-
ing) was examined through use-wear analyses. In the 
Levant, as elsewhere, the expected clear-cut correlations 
did not appear. Prehistorians had long been qualify-
ing their typological assignations by saying that unre-
touched artifacts could be used as functional tools, and 
this was proven by the use-wear studies. In fact, a num-
ber of studies indicated that hafting was not exclusive 
to formal, Levallois points and was associated with a 
variety of tools and blank forms, including unretouched 
fl akes (Boëda, Connan, and Muhesen 1998; Friedman 
et al. 1994–5). These fi ndings were not consistent with 
the model’s basic assumption of a rigid, predetermined 
form–function relationship. Additionally, blanks modi-
fi ed into Bordesian types had been used as multifunc-
tional tools whose roles were also fulfi lled by other 
morphotypes (Anderson-Gerfaud 1990; Beyries 1986, 
1988; Shea 1991, 1995). As a rule, these fi ndings put to 
rest a narrow view of form–function correlations in the 
Middle Paleolithic.

In the case of Levantine assemblages such correla-
tions revived to some degree when Employed Units (EUs), 
which are discrete concentrations of use-wear patterns on 
the blank perimeter, were used as the units of analysis in 
low magnifi cation analyses rather than the blank itself 
(Shea 1991). When signs that could refer to light-duty 
woodworking were thus identifi ed and removed from 
the sample, form–function correlations improved. This 
implied that light-duty woodworking was the most gen-
eralized activity, for which no special form was required. 
Other tasks identifi ed by low-magnifi cation use-wear 
analysis apparently required a more careful selection of 
artifact forms (Shea 1991:227–231, tab. 6.2).

It is to be expected that a blank’s overall shape will 
determine its kinetic properties and therefore the type 
of motions through which it can be applied to various 
materials (Rolland and Dibble 1990; cf. Shea 1991:228 on 
blades and oval fl akes), and that efforts to predetermine 
blank size will be related to the type of activity envisaged 
and its predictability. The typological variability along the 
Qafzeh sequence was interpreted as a refl ection of tacti-
cal responses to shifts in the nature of tasks performed on 
site (chapter 7). The emphasis on large Levallois blanks 

may have been linked to anticipated tasks that required 
more careful selection with regard to size and shape. This 
was most evident in the tendency to select large Levallois 
blanks for the modifi cation of racloirs, but less clear for 
other tool types (chapter 6). These two patterns are com-
mon to most, if not all, of the Levantine Mousterian 
assemblages, independently of the dominant Levallois 
fl aking modes (e.g., Crew 1976; Fish 1979:141; Gordon 
1997; Goren-Inbar 1988a, 1990a; Munday 1976b; Meignen 
and Bar-Yosef 1992; Nishiaki and Copeland 1992), as well 
as to a vast number of Mousterian assemblages elsewhere 
(e.g., Geneste 1985, 1988; Kuhn 1992a; Marks 1968:293; 
Meignen 1988, 1993). Yet individual morphotypes and 
their frequencies within assemblages do not appear to 
bear specifi c functional signifi cance (Anderson-Gerfaud 
1990; Beyries 1987, 1988).

Pointed artifacts of the Levantine Mousterian were 
argued to be an exception to this rule. In that their shapes 
are reminiscent of lithic parts of ethnographic weapons, 
such items drew attention to the possibility that they 
were part of Paleolithic weaponry. EUs observed during 
use-wear studies (Shea 1991:141; see also Copeland 1985) 
include projectile impact fractures and piercing wear on 
the distal tips that occur exclusively on points, although 
the same artifacts also bear evidence of maintenance tasks 
such as cutting and scraping of wood and hides (Plisson 
and Beyries 1998; Roler and Clark 1997; Shea 1991) and 
were not used identically in all sites (Lee 1987, cited in 
Henry 1995c:119–120). These items also bear the highest 
frequencies of microscopic hafting marks (Shea 1991: 
tab. 6.2) and thinning retouch on the point’s proximal part 
in some sites (e.g., Henry 1995c:69). The overall combina-
tion led to their interpretation as parts of hafted hunting 
weapons (Shea 1988, 1991, 1993). From a design point of 
view, spears equipped with stone tips were more advan-
tageous in big-game hunting (Churchill 1993; Shea 1993) 
than sharpened wooden spears like those known from 
European late Middle Pleistocene contexts (Movius 1950; 
Oakely et al. 1977; Thieme 1997). Advocates of points as 
technological hunting aids emphasize the advantages 
of triangular blanks, and particularly of broad-based 
Levallois points, as reliable technological items capable of 
doing the job for which they were made: cause the death of 
the prey by lacerations that result in internal hemorrhage. 
A point embedded between the vertebrae of an equid 
from the open-air site of Umm el-Tlel in Syria (Boëda 
et al. 1999) provides unequivocal supporting evidence 
for the role of points as hunting weapons.22 Hence, “[t]he 
percentages of Levallois points [in Levantine Mousterian 
assemblages] . . . appear to be relatively accurate predictors 
of the percentages of EUs referable to extractive activity” 
(Shea 1991:228, 1993).

The reconstruction suggested above of the structure 
and distribution of resources implies that points should 
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be more abundant in southern sites, refl ecting adapta-
tions to local conditions that favored a high degree of fau-
nal exploitation compared to the Mediterranean zone (see 
Henry 1995b:129–132; cf. Marks 1989, 1992b). If this is cor-
rect, Levantine Mousterian assemblages should exhibit a 
geographic patterning of point frequencies, with assem-
blages in the arid and semi-arid zones (in the southern 
and eastern parts of the Levant) including relatively more 
hunting-related pointed artifacts than their counterparts 
in more lush areas. This hypothesis can be examined 
by looking at the relative frequencies of points within 
the Levallois component compared to their frequencies 
within the total assemblage of detached blanks. This will 
help to clarify whether the points occur in contexts of pro-
duction, use, or discard (Hovers 1998b).

The relationship between relative frequencies of points 
within the Levallois component of assemblages and within 
the total of blanks in each assemblage (table 8.3, fi gure 8.4) 
does not merely refl ect the swamping of low frequencies 
of Levallois products by overwhelming numbers of non-
Levallois products (which would be represented by low IL 
values; ‘Ain Difl a may be an exception to this). The archae-
ological data only partially bear out the predicted regional 
differences (table 8.3), as this relationship explains only 
27% of the variation in the occurrence of Levallois points 
in arid zones compared to more northern assemblages 
(r2 = 0.27, y = 1.01 + 0.11x). Many arid zone assemblages do 
indeed show the expected relatively high frequencies of 
points among unretouched Levallois products. However, 
similar frequencies occur in a number of northern assem-
blages, and the highest frequencies of all occur in Tabun, 
Keoue, and Ksar Akil,23 all situated in the Mediterranean 
core area. The striking difference between sites in the arid 
zone and those to their north and west lies in the occur-
rence of some extremely point-poor assemblages in the 
latter, but never in the south (table 8.3). Moreover, con-
temporaneous assemblages located in similar environ-
ments (e.g., Tor Faraj and Tor Sabiha) sometimes exhibit 
very different frequencies of the two measures of point 
abundance, and locations in different paleoenvironmental 
conditions (e.g., Kebara, Amud, Tor Sabiha) may contain 
similar values of these indices conditions (table 8.3).

The overall import of these analyses is that geographic 
location has relatively little to do with the presence of 
points in assemblages. If, as the ecological reconstructions 
suggest, hunting of predictable faunal resources was more 
intensively practiced in the south, these results also under-
mine the notion that points were geared specifi cally toward 
hunting (Hovers 1997; as opposed to, e.g., Shea 1998). 
Recent experimental work supports this skepticism, show-
ing that short, broad-based points were ideal stone tips of 
low-speed weaponry (most likely as thrusting weapons; 
Shea 2006b; but see Ellis 1997 for a cautionary summary of 
ethnographic uses of stone tips), whereas the morphology 

of pointed, narrow-based artifacts is functionally disad-
vantageous for hunting weaponry. Yet it is these narrow, 
elongated forms that probably served as the multi-purpose 
tools or knives (Shea, Davis, and Brown 2001) that prevail 
in the Middle Paleolithic assemblages of the arid zones 
(Marks 1976, 1977, 1992b; Marks and Monigal 1995). The 
differences between north and south (as depicted in fi gure 
8.3) become functionally less dramatic. In light of these new 
insights, claims that have linked the organization of lithic 
technology to postulated differences in hunting behavior 
(e.g., Shea 1998) require reconsideration. Variability in the 
distribution of function-specifi c lithic hunting aids clearly 
results from curation and transport across the landscape 
rather than a simple ratio of production and use within a 
given locale (Hovers 1998b; Kuhn 1998).24

As a rule, single-cause explanations do not deal well 
with organizational systems in which ecological con-
straints are negotiated by technological choices rather 
than by conditioned, rigid human responses.25 The exam-
ples discussed above show clearly that explanations that 
are closely tethered to optimization models often do not 
stand scrutiny, since their formulation and subsequent 
testing necessarily require a high degree of simplifi cation. 
Thus, they can lead only to crude fi rst approximations 
when dealing with complex systems that interact with 
input from numerous and inherently different environ-
ments (fi gure 8.1). It is also true that over a region, vari-
ability tends to pattern geographically, so that sequential 
assemblages derived from a single site tend to resemble 
one another more closely than any of them resembles an 
assemblage from another site (Hovers 1997). Each site or 
assemblage is unique and has its own unique history, and 
Qafzeh is no exception to that rule.

Having said that, I would still argue that the pre-
ceding discussion of explanations of regional lithic vari-
ability as being driven by the physical environment has 
not been an exercise in futility. An important conclusion 
emerging from the process of formal hypothesis testing 
is that the elements of lithic organization recognized in 
a single, relatively short-duration locale (i.e., Qafzeh) are 
recapitulated on the larger temporal and geographic scale 
of the regional record. This points to underlying organiza-
tional principles in the Levantine Mousterian as a whole, 
and implies that the principles driving lithic variability 
in Qafzeh (chapter 7) offer a “window” on Levantine 
Mousterian lithic variability on a broader scale.

Clearly, it would be naïve to expect that a clear-cut, 
single organizational Mousterian pattern existed in a 
region as ecologically diverse and patchy as the Levant, 
and that lithic assemblages from various localities would 
be structured in the same manner. Indeed, the pattern that 
emerges most clearly out of the detailed testing of “ecolog-
ical” hypotheses is that across-assemblage patterns of lithic 
organization in Levantine Middle Paleolithic assemblages 
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Table 8.3 Proportions of Levallois products in various Levantine Mousterian assemblages

Assemblages Levallois products % of pointsa 

N Flakes Blades Unretouched points

Qafzeh V 76 72.3 21.1 6.6 0.8
Qafzeh VI 50 76.0 24.0 — —
Qafzeh VIIa 96 72.9 17.7 9.4 1.5
Qafzeh VIIb 56 91.1 8.9 — —
Qafzeh IX 228 88.6 9.6 1.8 0.4
Qafzeh X 146 81.5 14.4 4.1 1.0
Qafzeh XI 173 87.3 11.6 1.2 0.2
Qafzeh XII 98 84.7 13.3 2.0 0.4
Qafzeh XIII 368 81.0 17.1 1.9 0.3
Qafzeh XIV 112 75.9 15.2 8.9 2.0
Qafzeh XV 1,346 70.7 16.6 12.4 2.7
Qafzeh XVa 217 81.6 16.6 1.8 0.3
Qafzeh XVf 236 85.6 13.1 1.3 0.2
Qafzeh XVII 225 88.0 23.1 2.2 0.6
Qafzeh XIX 149 93.3 6.0 0.7 0.2
Qafzeh XXI 98 88.8 11.2 — —
Kebara VIIc 442 73.8 19.4 6.8 1.2
Kebara VIIIc 134 78.4 17.1 4.5 0.9
Kebara IXc 277 63.2 22.4 14.4 1.7
Kebara Xc 442 63.2 22.4 14.4 2.9
Kebara XIc 740 59.3 22.6 18.1 4.1
Tabun I (1–17)d 107 53.3 18.5 28.0
Tabun I (18–26) d 687 73.8 18.3 7.9 1.5
Tabun IXd 655 23.5 42.1 34.4 14.6
Amud B1e 282 56.4 35.5 8.1 1.8
Keoue If 93 57.0 17.2 25.8 9.5
Keoue IIf 32 56.3 17.2 26.5 13.2
Keoue IIIf 199 56.2 13.5 30.3 10.8
Tor Sabihag 93 52.6 11.8 36.6 1.8
Tor Faraj (fl oors I,II)h 391 60.4 21.6 21.3 3.0
‘Ain Difl ai 93 39.8 ?b 60.2 2.1
Ksar Akil XXVIaj 37 100.0 ? — —
Ksar Akil XXVIbj 77 90.9 ? 9.1 1.9
Ksar Akil XXVIIaj 38 100.0 ? — —
Ksar Akil XXVIIbj 77 79.2 ? 20.8 2.5
Ksar Akil XXVIIIaj 105 62.9 ? 37.1 3.9
Ksar Akil XXVIIIbj 114 56.1 ? 43.9 5.6
Wadi Hasa 621i 313 61.7 ? 38.3 2.8
Far’ah IIk 80 70.0 ? 30.0 1.4
Quneitra area Al 99 75.8 ? 23.2 1.1
Quneitra area Bl 160 91.9 ? 8.1 0.7
Nahal Aqev (1)m 133 38.5 25.4 36.1 6.1
Nahal Aqev (3d) m 119 31.6 27.6 40.8 4.0
Nahal Aqev (3e) m 153 22.9 39.4 37.5 4.1
Rosh Ein Morn 5,123 43.3 24.2 32.5 3.7
Naamé (p. III)o 375 84.3 11.5 4.3 1.3

a % of unretouched Levallois points out of all fl akes and tools.
b Blade and fl ake counts are indistinguishable.
c after Meignen and Bar-Yosef 1989; d Jelinek 1982b: tab. VI, VIII; e Gordon 1997; f Nishiaki and Copeland 1992: tab. 8.2; 
g Henry 1995c:  tab. 5.3; h Henry 2003: tab. 4.4; i Clark et al. 1988: tab. 1; j Marks and Volkman 1986; k Gilead 1980; 
l Goren-Inbar 1990: tab. 17; m Munday 1976: tab. 6.18; n Crew 1976: tab. 5.1; o Fleisch 1970.
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underscore the fl exibility of their technological organiza-
tion and show how they manipulated the complex mosaic 
of regional environmental variables by planning depth 
and informed decision making (e.g., Goren-Inbar 1988a; 
Hovers 1997; Kuhn 1992b; Speth 2004).

Having established that the organizational fl exibility 
identifi ed and explained in the case study of Qafzeh can 
be recognized across the Levantine Middle Paleolithic, the 
following sections address technological behaviors across 
the region. The insights from the Qafzeh study serve as 
guidelines for understanding decision-making processes 
on a regional scale and their resultant lithic technological 
organization (cf. Hovers 1998a).

Reconstructing Land-Use Patterns 
in the Levantine Middle Paleolithic

The considerations underlying the ecological and eco-
nomic approaches to lithic organization highlight the 
subservient role played by lithics in resource acquisition 
and use. Clearly, we cannot rely on lithics as the only line 
of evidence for settlement behaviors of Middle Paleolithic 
hominins, especially given the inherent ambiguities of 
archaeological evidence with regard to occupation dura-
tion and intensity (see below).

Regardless of the particular type of archaeological evi-
dence under discussion, paleoanthropological research, as 
a historical science that relies heavily on inferences, calls 
for what in the philosophy of science is known as “consil-
ience of evidence.” Consilience is a “jumping together of 
inductions,” when an induction arrived at from one kind of 
phenomena “coincides with” an induction obtained from a 
different kind (Snyder 2005). When making inferences from 
lithics to site occupation, occupation intensity, and techno-
logical organization, the principle means that once notions 
are formulated from the lithic data about land-use patterns 
from the lithic data, it is paramount that other lines of evi-
dence (sedimentological and faunal data, for example) be 
examined independently. If hypotheses derived from lithic 
studies are to be even a modest approximation of the real-
ities of Middle Paleolithic technological organization, they 
should also “explain . . . [phenomena] of a kind different 
from those which were contemplated in the formation of” 
the hypothesis (Whewell 1858:88, cited in Snyder 2005).26

Following the spirit of the principle of “consilience 
of evidence,” land-use patterns hypothesized on the basis 
of lithic evidence will be reviewed below in light of other 
data sets.

Raw Material Provisioning

The economic and ecological premises underlying 
the study of lithic technological organization are that 

acquisition of lithic raw material and maintenance of arti-
facts were manipulated by varying mobility strategies 
and settlement decisions to accommodate the structure 
of the resource basis. Thus, decisions about acquisi-
tion of raw materials and their distribution through a 
technological system respond to variable conditions; 
in turn they set in motion a chain of fl exible behaviors 
(chapters 2, 7).

Recently, Kuhn (1995a) has elegantly rephrased such 
long-standing premises by characterizing three raw mate-
rial provisioning categories. Roughly, these correspond 
to the three modes of technological organization as dis-
cussed by Nelson (1991; see discussion in chapter 7).

Provisioning of Activities

The fi rst strategy caters for “window of opportunity” 
situations, when unanticipated needs for tools coincide 
with spatial availability of lithic raw material and with 
suffi cient downtime to engage in stone tool production. 
In the Levant the ubiquity of fl int sources renders this a 
viable provisioning strategy from the narrow perspective 
of lithic availability. However, this strategy is too risky in 
terms of obtaining subsistence resources in an unpredict-
able environment. It is unlikely that it was used as the sole 
or main organizational strategy of any group, which may 
explain why it has been identifi ed only rarely in Levantine 
Middle Paleolithic assemblages.27

Provisioning of activities is opportunistic and reac-
tive, and as such it is less informative about overall 
organizational principles of Middle Paleolithic groups. 
The following discussion focuses on the two main pro-
visioning strategies identifi ed in the Levantine Middle 
Paleolithic, both of which involve active decision mak-
ing and planning on the part of hominin individuals or 
groups.

Provisioning of Individuals

The strategy of provisioning of individuals involves mov-
ing blanks or prepared tools around the landscape as part 
of a personal gear, that is, the curation of specifi c blanks 
or cores with specifi c traits, to be used immediately in 
unpredictable situations (Binford 1979). Ethnographic 
evidence and archaeological case studies (see Kuhn 1995a 
for references) suggest that the more people move their 
residential locations, the more they have to depend on the 
provisioning of individuals. This is due to the simple fact 
that in conditions of high mobility it is harder to predict 
when or where the needs for tools may arise.

The use lives of mobile tool kits transported by indi-
viduals across the landscape are extended through cura-
tion, that is, resharpening and recycling (Bamforth 1986; 
Eren et al. 2005; Geneste 1985, 1988; Kuhn 1992a; Marks 
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1988; Meignen 1988; Wengler 1991). This requires that 
tools possess relatively large mass as part of their precon-
ceived design. Thus, the strategy of provisioning individu-
als with personal gear requires a balance between the cost 
of transporting large items and the advantages conferred 
by such artifacts. In the context of Mousterian lithic prac-
tices, a favorable utility/mass ratio would be achieved by 
manufacturing large, thin, and versatile blanks, such as 
those produced at Qafzeh by centripetal Levallois fl aking. 
Such artifacts are an effi cient way to stock raw material 
for individuals on the move within the context of highly 
mobile groups that were gearing for contingencies (Kuhn 
1994, 1996; Shott 1996).

“Mobile” artifacts can be recognized relatively eas-
ily when made of raw materials that are clearly exotic to 
the assemblage in which the tools are found (e.g., Féblot-
Augustins 1993, 1997; Geneste 1985). So far, however, 
this has not been a very productive research direction in 
Levantine Middle Paleolithic studies, which have been 
based mainly on macroscopic observations (see reviews 
in Delage 2007; Druck 2004; Hovers 1990b). In the absence 
of appropriate geochemical matching, artifact transport 
as part of personal gear is usually inferred from the pres-
ence of artifacts that do not fi t within the metric or tech-
nological parameters of their assemblages. For example, 
curated artifacts were recognized explicitly in some of 
the Qafzeh assemblages (chapter 7) and at the open-air 
sites of Rosh Ein Mor (D15) and Nahal Aqev (D35) in the 
Negev (Crew 1976:86; Marks 1988). When recognized, 
this provisioning strategy appears to have been linked 
with the use of points, and hence with hunting-related 
activities.

The relationship between relatively high frequencies 
of points within the Levallois component of the lithic tech-
nology compared to their frequencies within the assem-
blage as a whole suggests that these arguably specialized 
artifacts were moved around as blanks, regardless of size 
and independently of the reduction methods practiced 
at the sites to which they were transported (table 8.4). 
Elongated and pointed Levallois blanks appear to have 
been imported into Tabun during the time of deposition 
of unit IX (Ashkenazi 2005; Jelinek 1982b:80), and judging 
by the paucity of cores suitable for the manufacture of long 
pointed blades and elongated points, it is likely that lam-
inar blanks were brought into the caves of Abu Sif, Ghar, 
and Hayonim (lower E) (Gordon 1993: tab. 2; Meignen 
1998; Neuville 1951). During the late Mousterian, points 
were transported, possibly over a considerable distance, 
to the site of Tor Sabiha (Henry 1995a).

The other facet of this strategy is removal of artifacts 
from their place of manufacture by individuals anticipat-
ing their use in other localities. In some Levantine Middle 
Paleolithic assemblages, there are indications that tools 
were indeed manufactured on site and subsequently 

removed for use. Shea (1991:142) discussed the removal 
of pointed pieces, allocated to off-site hunting activities, 
from the assemblages of Qafzeh and of Tabun C.28 Similar 
behaviors were recognized at the Negev sites of D44, 
D45, and D2 (Munday 1976b) and possibly in Kebara VIII 
(Meignen and Bar-Yosef 1992). In all these cases, point fre-
quencies appear low against technological indications for 
their on-site production.

Provisioning of Locations

At the other end of the spectrum of provisioning behav-
iors is provisioning of places, in which raw materials are 
brought in bulk to a central place (a cave or an open-air 
site) to provide the occupants with raw material supply 
for future use. Systematic lithic manufacture and main-
tenance activities tend to occur in residential locations 
rather than in the context of subsistence-extraction activ-
ities. Blocks of raw material are transported into such 
sites, turning them into temporary sources of raw mate-
rial, which can be exploited for the manufacture of both 
general and specialized lithic artifacts. The stock of lithic 
material then acts as a temporary buffer between spatial 
and temporal discrepancies in the distribution of sub-
sistence resources and raw material sources.29 As a rule 
this enables the manufacture of reliable tools, which may 
require more technological investment, as well as a large 
spectrum of less specialized artifacts.

This provisioning strategy is advantageous when a 
land-use system incorporates repeated or extended occu-
pations of specifi c locations on the landscape. In turn, 
it forms new sets of decision-making parameters with 
regard to the acquisition and exploitation of lithic raw 
material because it alters the spatial relations between 
subsistence and lithic resources. While foraging trips out 
of a residential base provide the opportunity to collect and 
bring back raw materials to the central place (Binford and 
Stone’s [1985] “embedded procurement”), the same pro-
visioning strategy also acts to reduce the linkage between 
the two activities. The temporary stocks formed at the res-
idential site allow more control through advance planning 
over raw material availability. This in turn encourages a 
temporal separation of lithic provisioning trips from sub-
sistence forays, allowing larger amounts of food resources 
to be moved into residential sites.

Some Levantine Middle Paleolithic lithic assem-
blages attest to the transport of raw materials as primary 
blocks, followed by initial exploitation on site. This is 
indicated by the presence of rejected (“tested”) nodules 
and high frequencies of cortical blanks (Geneste’s [1985] 
“phase 0, 1”). Henry (1995a, 1995c: tab. 5.3) and Bar-Yosef 
et al. (1992: tab. 1) have reported such fi nds from Tor Faraj 
and Kebara, respectively. This, however, is not the most 
common tactic used within the overall strategy. More 
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Table 8.4 Assemblage compositions and distances from raw material sources in some Levantine Mousterian assemblages

Assemblage % Coresa % Toolsa

Distance from RM 
sources (km) Comments

Tabun D (IX) 6.42 17.06 ?b “ in unit IX in all beds but one, Levallois elements 
outnumber other fl akes . . . I would interpret these 
ratios to mean that most of the fl akes in Unit IX were 
manufactured elsewhere and only a highly selected 
group of fl akes was introduced in the area of the cave 
that we excavated” (Jelinek 1982b:80)

Hayonim lower E ? >30c 10, but some artifacts 
brought from over 30c

Each m3 contains ca. 300 lithic pieces and abundant 
fauna, accumulated over 10/15 thousand TL years 
(Bar-Yosef 1998a:51)

’Ain Difl a 0.9 1.1 ? The cores are the kind that would have been carried 
around and eventually be discarded by mobile forgers. 
“This in turn implies a degree of uncertainty in the 
degree to which a forager could predict the location 
of suitable raw material sources as he . . . moved about 
the landscape.” Lack of decortication elements would 
also tend to support the provisioning of highly 
mobile individuals (Clark et al. 1997:82–83) 

Tabun I (26–18) 5.11 3.71 2.5–6d

Qafzeh XXII 7.61 10.99 10–15
Qafzeh XXI 5.17 11.97 10–15
Qafzeh XIX 5.16 10.68 10–15
Qafzeh XVII 4.93 12.46 10–15
Qafzeh XVf 0.53 1.84 10–15
Qafzeh XVb 0.96 3.22 10–15
Qafzeh XVa 1.96 4.06 10–15
Qafzeh XV 4.55 5.29 10–15
Qafzeh XIV 9.00 16.77 10–15
Qafzeh XIII 4.27 9.90 10–15
Qafzeh XII 10.59 16.47 10–15
Qafzeh XI 7.54 8.75 10–15
Qafzeh X 1.94 9.57 10–15
Qafzeh IX 5.47 8.10 10–15
Qafzeh VIIb 6.58 10.86 10–15
Qafzeh VIIa 6.11 7.68 10–15
Qafzeh VII 3.28 8.47 10–15
Qafzeh VI 2.03 6.93 10–15
Qafzeh V 2.52 2.89 10–15
Qafzeh IV 5.02 5.96 10–15
Qafzeh III 3.88 4.55 10–15
Nahal Aqev (D35) 3e 5.19 5.18 ≤1 
Tor Faraj (Floors I and II)f 5.18 13.19 16–20 
Tor Sabihag 0.53 5.79 3
Kebara XIIh 2.30 3.13 ≤5
Kebara XIh 4.30 4.39 ≤5
Kebara Xh 3.80 2.49 ≤5
Kebara IXh 4.10 2.51 ≤5
Kebara VIIIh 3.10 3.91 ≤5
Kebara VIIh 1.95 (60.0) 3.33 ≤5
Amud B4i 3.46 4.61 ?
Amud B2i 2.35 6.50 ?
Amud B1i 1.95 9.40 ?
Quneitra Aj 18.14 40.24
Quneitra Bj 15.40 41.34
Rosh Ein Mork 6.49 7.12 ≤1  

(continued)
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often, site provisioning took the form of transportation of 
blocks after their initial decortication, so that few rejected 
blocks and cortical blanks occur in the assemblage. This 
is documented both at Qafzeh (see chapters 5, 6) and at 
other sites, such as ‘Ain Difl a (Clark et al. 1988:230, tab. 9), 
Quneitra (Hovers 1990b), D15 and D35 (Crew 1976: 
tab. 5.1; Munday 1977:45, tab. 2.2).

At the same time, provisioning of locations may lead 
to changes in manufacturing practices, as people try to 
maximize the fi nite stock of raw material while enlarging 
the intervals between provisioning trips. The exploitation 
of cores-on-fl akes in Levantine Mousterian assemblages 
is consistent with this scenario (chapters 3, 7; Hovers 
2007); as discussed above, the presence of cores-on-fl akes 
is related more to considerations of conservation than to 
limitations imposed on raw material transport by mass.30

As a rule, strategies of lithic raw material provision-
ing and conservation seem to have been used in tandem 
and to have balanced one another. Which of the two pro-
visioning strategies was more important in the organiza-
tional system of any given group probably depended on 
the season of occupation and the role of the site in the set-
tlement system, neither of which is readily inferred from 
the material record in hand.

Duration of Occupation and Site Functions

Two related but not identical variables, “duration of occu-
pation” and “occupation intensity,” fi gure in discussions 

of the nature of occupations throughout the Paleolithic. 
The fi rst term addresses the time elapsed between a 
group’s settling of a site and its subsequent abandonment 
and pertains to the duration of a single episode of settle-
ment. “Occupation intensity” is a more complex parame-
ter, as it encompasses both “duration of occupation” and 
the nature of the activities carried out on the site. These in 
turn may change if and when the role of a given locality 
in the settlement system of a group changes through time. 
Yet another variable that factors into “occupation inten-
sity” is the size of the occupying group.

The (usually) limited ability of paleoanthropolo-
gists to monitor individual episodes within the depth of 
archaeological time further confounds matters. An archae-
ological horizon may represent a single short occupation, 
whether extensive or intensive (i.e., fewer or more occu-
pants, respectively). But when dealing with palimpsest sit-
uations, as is often the case in prehistory, there is blurring 
of the distinctions between occupations of real or relative 
short duration, those of longer duration, and very few but 
intensive occupations through time by large groups (to 
mention only some of the possible permutations).

Characteristics of lithic assemblages do, however, 
form the basis for some broad inferences about occupa-
tion types and duration. When examining the preplanned 
components of Levantine Mousterian assemblages (i.e., 
the Levallois products), the relative frequencies of unre-
touched “mobile” (points) as opposed to “sedentary” com-
ponents (fl akes and to some degree blades) refl ect biases 

Table 8.4 (continued)

Assemblage % Coresa % Toolsa

Distance from RM 
sources (km) Comments

Abu Sif Cl ? “Trés peu de nucléus ont été trouvé dans cette couche. 
Tous sont de type discoidal globuleux . . . . Les éclats 
de débitage étant également relativement peu abon-
dants” (Neuville 1951:54)

Abu Sif Bl ? “[nucléus] sont à peine moins rare que dans la 
couche C” (Neuville 1951:59)

Sahba Cl ? “Malgré le grand nombre d’éclats de débitage, un 
seul nucléus a été recueilli” (Neuville 1951:65)

Sahba Bl   ? “Les lames et éclats . . .Trés abondants . . . ce niveau 
n’est pas plus rich en nucléus que le précédent” 
(Neuville 1951:67)

a “% cores” was calculated without taking the debris (chunks and chips smaller than 20 mm) into the total account. The frequencies of cores-on-fl akes out 
of the total core sample can be found in table 8.1 or are indicated here in parentheses; “% tools” includes only retouched artifacts out of the total of blanks 
(retouched and unretouched pieces of débitage).
b Druck (2004) suggested that lithic raw material found in Tabun D was brought from a distance of some 6 km north of the site. His sample, however, 
included artifacts from Tabun VI, which is later in time and may represent a fi ll or an erosive feature of the in situ Tabun IX (Mercier et al. 1995: fi g. 1). These 
data, therefore, are not entirely pertinent to the older unit discussed here; c Meignen 1998; d Druck 2004:52–53; e Munday 1976b, 1977; f Henry 2003; g Henry 
1995, 1998; h Meignen and Bar-Yosef 1992.; i Hovers 1998; j Goren-Inbar 1990; k Crew 1976; l Neuville’s drawing show that the excavations of these sites were 
conducted in the center as well as close to the walls of the caves. The paucity of cores is therefore not a result of differential use of space as seen in Kebara, 
Amud, and Tor Faraj (Alperson-Afi l and Hovers 2005;  Bar-Yosef et al. 1992; Henry 2003) in the later part of the Middle Paleolithic.
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created by various strategies of provisioning. Table 8.3 
shows that these frequencies are on the whole similar in a 
large number of assemblages across the Levant. Flakes nor-
mally constitute 50–60%, the rest being divided between 
varying percentages of points and blades. It thus seems 
that each such “average” assemblage represents a diverse 
range of activities (i.e., habitation site), in which hunting 
or hunting-related tasks (such as retooling) would have 
been part of the spectrum. Such “mixed” assemblages 
are the norm in the Levantine Middle Paleolithic. The 
rather homogeneous assemblages of Qafzeh XXIV–XVII 
may in fact be relatively rare cases in which a series of 
task-specifi c occupations unrelated to hunting can be dis-
cerned (in these assemblages the lack of points is not due 
to transport out of the site; chapter 7).31

Low frequencies of points in the assemblages (table 
8.3, column 532) and the inferred mixed provisioning 
behaviors are shared characteristics of most assemblages. 
These characteristics accord with the ecological settings 
of the Middle Paleolithic Levant as reconstructed in this 
work. Since plant resources constituted the main subsis-
tence resource, their distribution would have been moni-
tored constantly in order to make decisions on the timing 
of relocation of residential camps. On the other hand, 
Levantine fauna usually occupy relatively stable, rather 
constant territories and would have been monitored less 
extensively. Information on faunal resources would have 
been relatively up-to-date, rendering hunting opportu-
nities relatively more predictable. Provisioning of indi-
viduals with mobile, personal gear would be a constant 
and important feature of Levantine Middle Paleolithic 
technological organization in most localities, despite 
the larger size and heavier weight of these artifacts in 
most instances (see Henry 1995a; Morrow 1996). This 
is consistent with the faunal evidence, which indicates 
that hunting rather than scavenging was the main meat 
procurement strategy of Levantine Middle Paleolithic 
groups (Boëda et al. 1999; Davis, Rabinovich, and Goren-
Inbar 1988; Gilead and Grigson 1984; Griggo 1998, 2002; 
Rabinovich and Hovers 2004; Rabinovich and Tchernov 
1995; Speth and Tchernov 1998; Stiner 2005; Yeshurun, 
Bar-Oz, and Weinstein-Evron 2007).

The ratio of racloirs to denticulates may help to assess  
the relative differences of duration of occupations in var-
ious sites. Side-scrapers and denticulates are consumed 
during use at different rates. Dibble and Rolland (1992; 
Rolland and Dibble 1990) argued that scrapers wear 
out, to the point where a fresh tool is required to carry 
out a given task, possibly up to four times as fast as den-
ticulates. Where activities requiring both tools were car-
ried out, the ratio of racloirs to denticulates is expected 
to increase as a direct function of the length of occupa-
tion. According to this model, the ratio should grow with 
the number of retouched blanks in an assemblage. This 

pattern is documented in a number of European assem-
blages (Rolland 1981; Dibble and Rolland 1992:12; Jelinek 
1988:200), but the Levantine case is evidently different (fi g-
ure 8.5b). The frequencies of racloirs in the assemblages, 
whether of cave or open-air sites, appear to be unrelated 
to the number of retouched blanks. The generally higher 
ratios in cave sites (fi gure 8.5a) are due to the occurrence 
of fewer denticulates rather than to signifi cantly higher 
frequencies of scrapers (as discussed earlier in this chap-
ter), contrary to the model’s assertion.

Strategies of core reduction are similarly equivocal. 
A number of ecological considerations and several case 
studies (effectively summarized in Kuhn 1995a) often link 
the strategy of provisioning of places with an empha-
sis on bipolar or unipolar core-reduction technologies, 
which are considered typical of relatively long-term occu-
pations. Such expectations are not met in the Levantine 
Mousterian record. On the contrary, it is the components 
of the “mobile components” of a lithic assemblage that 
tend to derive from technological sequences emphasizing 
unipolar fl aking (e.g., Levallois points that are function-
ally associated with hunting behaviors, as at Qafzeh XIII, 
Tor Sabiha, D44, D45, D52; pointed and elongated artifacts 
of standardized designs at Tabun IX, Abu Sif, Hummal, 
Hayonim E, Douara). Apparently, neither type or dura-
tion of occupation, nor provisioning tactics, are linked to 
specifi c core-reduction schemes.

Some scenarios (discussed in detail in chapter 7) have 
outlined specifi c hypotheses and their clear test implica-
tions with regard to core-reduction strategies and the 
manner of exploitation of faunal resources. In this respect, 
too, the Qafzeh patterns predict those of the Levantine 
Mousterian in general. For example, Lieberman and 
Shea’s (1994) model looks at resource depletion due to 
extended occupations. They suggested that during ear-
lier Middle Paleolithic times sites occupied by hominins 
(such as Qafzeh) were nodes in circulating mobility sys-
tems and were occupied for shorter time spans. The rela-
tively small animals and vegetal foods exploited did not 
require investment in production of lithic hunting aids. 
The model goes on to argue that during the late Middle 
Paleolithic, Levantine caves (specifi cally, those inhabited 
by Neanderthals) were the central nodes in a system of 
radiating mobility and occupied for longer periods. This 
necessitated the inclusion of large game in the menu, with 
higher rates of return. The hunting of large game was 
believed to be the incentive for investment in production 
of technological hunting aids (stone points).

This model predicts that the faunal compositions 
of sites occupied for longer duration (i.e., rich in points) 
will be different, especially in terms of body size groups 
and of biased distributions of anatomical parts, from 
those of short-duration sites, in which points are rarer. 
Such expectations, however, are not borne out by the 
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numerous faunal assemblages now known from the 
Levantine Middle Paleolithic (Davis, Rabinovich, and 
Goren-Inbar 1988; Rabinovich 1990; Rabinovich and 
Hovers 2004; Rabinovich and Tchernov 1995; Speth 2004; 
Speth and Tchernov 2001; Stiner 2005; Yeshurun, Bar-Oz, 
and Weinstein-Evron 2007).33 Far’ah II is again an illumi-
native case. The recovery of many conjoining pieces from 
a single “living-fl oor” is suggestive of a distinct, short-
duration occupation. However, the fauna hunted in the 
very close vicinity of the site (Gilead and Grigson 1984) 
consists of medium-sized and large animals, while points 
are rare in the assemblage, possibly because they were 
transported out of the site. By the same token, Speth and 
Tchernov (2001) noted that the nature of faunal accumu-
lations in Kebara Cave changed from midden deposits 
(units XI–IX) to less dense bone accumulations in the later 
part of the Middle Paleolithic sequence. They interpreted 
these changes as indicating shifts in intensity or dura-
tion of occupation. An increase in frequencies of juvenile 
gazelle in the later stratigraphic units and a more selective 
transport of body parts into the cave were attributed to 
resource depletion in the immediate vicinity of the site. 
This may have demanded hunting at ever-growing dis-
tances from the habitation site to compensate for dimin-
ishing returns in closer hunting grounds (Speth 2004; 
Speth and Clark 2006). Interestingly, the detailed faunal 
data from Kebara do not point to the seasonality pat-
tern suggested by Lieberman (1993; Lieberman and Shea 
1994). Rather than a multi-seasonal signature, there are 
specifi c seasonal signatures that change with the change 
in the function of the site (Speth 2004; Speth and Clark 
2006; see below).

In summary, the compositions of Levantine 
Mousterian assemblages in various geographic locations 
refl ect a “mixed bag” of organizational practices. In prac-
tically each case for which some quantitative data are 
available, different combinations of organizational strat-
egies are inferred. Throughout the temporal and spatial 
scales of the Levantine Mousterian, the lithic technology 
demonstrates organizational fl exibility, a mixture of struc-
tured production and partially expedient use of artifacts, 
as the optimal technological adaptation to the ecological 
mosaic of the Levantine environment.

One possible explanation of the divergence of the 
Levantine record from economic and ecological models 
is, of course, that the ecological models should be rejected. 
While this is an easy way out of the conundrum, it may 
be too extreme a conclusion. It is more likely (leaving 
aside for the moment the aforementioned oversimplifi ca-
tion inherent in models of this type) that the models were 
designed to explain lithic technological strategies in large 
regions located in middle latitudes, for example, in North 
America and (to a lesser degree) Europe. The models’ 
expectations may be less pertinent to the Levant, where 

environmental mosaics occur across small distances, sea-
sonality is reduced, and climatic shifts over geological 
time are less drastic.

Diachronic Changes of Mobility Patterns: 
Insights into Territorial Behavior

Throughout the Middle Paleolithic, the lithic aspect of 
technological organization appears to have consisted of 
numerous variations on a restricted number of themes. 
Thus, individual assemblages were shaped by a narrow 
set of broad organizational strategies, while tactical deci-
sions on the specifi c manners of manipulating lithic pro-
duction and use within these broad principles varied in 
response to specifi c needs and environmental conditions. 
Out of this variability, however, a clear trend of temporal 
changes of land-use patterns emerges.

Although both provisioning of site and provision-
ing of individuals were used during the 200,000 years of 
Middle Paleolithic occupation of the Levant, their relative 
importance seems to have changed through time (Hovers 
2001). Because of variations in preservation and research 
practices, the amount of available information and its 
quality are not homogeneous for the entire time span 
involved. The small number of well-studied assemblages 
from the earlier stages of the Middle Paleolithic may well 
cause biases in our understanding of the record. Only a 
handful of sites are securely dated to 200,000 or earlier, 
whereas MIS 5 is represented by a single well-excavated 
and meticulously documented site, Qafzeh (table 1.1). 
Nevertheless, the sites for which multiple data sets are 
available for analysis show signifi cant similarities in their 
occupation characteristics.

Assemblages of the Levantine early Middle 
Paleolithic exhibit high frequencies of pre-planned 
blanks (e.g., Levallois or laminar products) relative to 
cores (table 8.4). The few published data suggest that dis-
tances to raw material sources were not large, although 
somewhat longer distances were noted for Hayonim E, 
where some artifacts derive from sources over 20 km 
from the site (Druck 2004; Hovers 1990b; Meignen 1998; 
Shea 1991). At the same time, in most sites frequencies 
of retouched tools are high and many of the modifi ed 
blanks show deep, invasive retouch (e.g., Copeland 
1985: fi gs. 3–5; Meignen 1998: fi gs. 7–8; Neuville 1951: 
fi gs. 22–23). These patterns are consistent with transport 
of blanks into the sites and conservation of raw material 
through recycling. Given assemblage richness (the num-
ber of typological categories) and evenness (the quan-
titative distribution of the various tool classes), these 
occupation horizons cannot be characterized as limited-
function, task-specifi c settlements. Instead, the combina-
tions of lithic characteristics suggest relatively ephemeral 
residential settlements that may have been extensively 
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occupied (either by a small number of people or infre-
quently over time) by hominins who have moved over 
relatively large distances between sites.

Densities of lithic and faunal fi nds, investment in 
structures and hearths, and spatially patterned distribu-
tions of lithic artifacts and bone refuse have long been 
considered indicators of occupation intensity (e.g., Kelly 
1992; Rafferty 1985). However, these data must be evalu-
ated against their depositional contexts and histories, as 
refl ected, among others, by the paleo-geochemical evolu-
tion of the sediments. The habitual use of wood fi re in 
Levantine caves, from at least the late Lower Paleolithic 
onward,34 has led to complex sets of diagenetic reactions 
that may have led over time to considerable reduction in 
the original volume of ashes and to infl ated densities of 
lithic and faunal remains (Albert et al. 1999, 2000, 2003; 
Bar-Yosef and Vandermeersch 1993; Baruch, Werker, and 
Bar-Yosef 1992; Karkanas et al. 2007; Meignen et al. 2001a; 
Shahack-Gross et al. 2008; Schiegl et al. 1996; Weiner, 
Goldberg, and Bar-Yosef 2002).

Hayonim lower E is possibly the best published 
example of the settlement characteristics of the Levantine 
early Middle Paleolithic. In this site, both lithic and faunal 
remains are thinly distributed throughout the remains of 
ash deposits, with lithic density in the order of 300 items/
m3 over 10,000–15,000 TL years. Moreover, the advanced 
diagenetic stage of the ash remains in many parts of the 
relevant stratigraphic horizons suggest that these low den-
sities may in fact be infl ated due to sediment compaction 
(Schiegl et al. 1996; Weiner, Goldberg, and Bar-Yosef 2002). 
In parallel, Stiner (2005 and references therein) has argued 
that the large size of tortoises exploited during the time of 
Hayonim lower E is an indication of low levels of hominin 
hunting pressure on these animals. Tortoise populations 
were not completely eradicated by over-harvesting, thus 
allowing the population to recover between episodes of 
human occupation, so that individual tortoises could reach 
maturity (hence their large sizes). This in turn suggests 
infrequent occupations of the cave, whereas the low densi-
ties of fi nds imply that the occupations were extensive.

Although few other early Middle Paleolithic sites 
have been published in similar detail, the available data 
seem to depict a similarly high degree of residential 
mobility and extensive occupations. Misliya cave, where 
the faunal assemblage also refl ects stress-free exploitation 
of large mammals, might be considered a more intensive 
occupation given the high density of lithics (Yeshurun, 
Bar-Oz, and Weinstein-Evron 2007). However, diage-
netic processes for this site are not yet known and the 
real signifi cance of its artifact densities remains unclear. 
Furthermore, as the situation in Hayonim lower E indi-
cates, the presence of a hearth at Misliya (Yeshurun, 
Bar-Oz, and Weinstein-Evron 2007) does not automati-
cally imply that occupation was long-term or intensive. 

The lower part of the Qafzeh sequence, in which assem-
blage characteristics are indicative of extensive task-spe-
cifi c occupations associated with hearths, is yet another 
warning against making a straightforward correlation 
between hearths and occupation intensity.35

The record of the late Middle Paleolithic is better 
documented. As with the early Middle Paleolithic, some 
patterns are common to all sites, but these patterns differ 
from those observed in the early sites. As a rule, the strat-
egy of provisioning in practically all the sites seems to 
have focused on supplying locations rather than individ-
uals. This is expressed in the relatively long and complete 
reduction sequences in these localities, indicating that 
nodules were brought in to the localities and processed 
on site. Where recorded, distances to raw material sources 
were short (5–10 km from the occupation site, with a bias 
toward the shorter distances). Thus, in some instances 
provisioning could have involved “minimum effort” 
strategies such as “embedded procurement,” where raw 
material had been obtained during subsistence-related 
forays (Binford and Stone 1985). This is less likely to have 
been the case where one-way distances to raw material 
sources exceeded ca. 10 km, typically the distance tra-
versed by modern hunter-gatherers in the course of daily 
subsistence activities (Hayden 1981: tab. 10). Qafzeh 
(chapter 7), as well as Quneitra (Hovers 1990b), Tor Faraj 
(Henry 1995c), and Umm el-Tlel (Boëda, Bourguignon, 
and Griggo 1998; Boëda, Griggo, and Noël-Soriano 2001), 
fall within this latter category of sites.

The strategy of provisioning of sites provided homi-
nins with the privilege of fl exibility when planning 
technology-dependent extractive activities. Indeed, lithic 
assemblages of the late Middle Paleolithic cave sites are 
usually poor in retouched blanks, although blanks with 
signs of use are quite common (pers. obs.). Signifi cantly, 
among the retouched artifacts that do occur, intensively 
retouched types are rare (Alperson-Afi l and Hovers 2005; 
Hovers 1998a; Meignen and Bar-Yosef 1989). This is also 
the case in the Negev open-air sites, including Far’ah II. At 
the same time provisioning of localities necessitated some 
measure of raw material conservation. One such behav-
ior is the exploitation of fl akes, selected from the products 
available on site, as blanks for cores (Hovers 2007). This 
behavior, which enabled the sites’ occupants to postpone 
trips to raw material sources (tables 8.1, 8.4), is evident in 
all sites of the relevant time span.

Provisioning of individuals was probably practiced 
to some degree and can be recognized when the move-
ment of specifi c tool types from and to the site can be 
identifi ed, as was the case in Qafzeh. In other cases, for 
example in the caves of Amud and Kebara, the amounts 
of lithics and their densities across the sediment column 
render it diffi cult to pry apart the two provisioning strate-
gies, especially given the rarity of formal retouched tools. 
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Provisioning of individuals is more easily discerned in 
assemblage compositions of some open-air sites in the 
Mediterranean zone of the southern Levant. At Quneitra 
some heavily retouched forms among a relatively large 
number of retouched items (Goren-Inbar 1990a) may have 
been carried around the landscape as personal gear and 
recycled (Hovers 1990b). The open-air (undated) site at 
Ein Qashish may represent another such instance (Hovers 
et al. 2008). These instances may be related to the location 
of sites near water bodies and repetitive activities tied to 
butchery in an anticipated locale on the landscape. It is 
important to note, however, that in these sites as well the 
two provisioning strategies seem to have been in effect 
(e.g., Hovers 1990b). Personal gear in more arid environ-
ments could involve large Levallois points and elongated 
blanks, albeit not often retouched (e.g., Tor Sabiha, Umm 
el-Tlel layer VI3b’1; Henry 1995a; Hovers 2001; Meignen 
et al. 2006 and references therein).

The variability in rates of ash diagenesis in the vari-
ous sites renders comparisons of lithic and faunal densi-
ties at best a crude estimate of the intensity of occupation 
(Hovers 2001; Meignen et al. 2006). Nevertheless, the shift 
in the emphasis on provisioning strategies is linked with 
a signifi cant increase in the densities of lithics in occu-
pation horizons. During MIS 5 densities in the Qafzeh 
assemblages were around 300 pieces/m3, similar to those 
observed at Hayonim E, but had been accumulated over 
only 5,000 TL years. Much higher densities of lithics, 
over increasingly shorter time spans, were estimated for 
Kebara during in MIS 4 (1,000–1,200 lithic pieces/m3 over 
3,000 TL years was estimated) and Amud (1,000–1,500 
pieces/m3 over 1,500 TL during MIS 3). Other contempo-
raneous sites with relatively diverse lithic assemblages, 
such as Tor Faraj, contain much lower artifact densities  
over comparable time spans (Henry 1995c: tab. 7.6), sug-
gesting more ephemeral occupations.36

The abundance of micromammalian remains, serv-
ing as a rough gauge of occupation intensity (Bar-Yosef 
1998a; Hovers 2001), generally decreases from the early to 
the late Middle Paleolithic, consistent with the notion of 
increasing occupation intensities.37 The densities of large 
mammals, however, co-vary with those of the lithics. 
Thus, they are relatively low at Hayonim E and Qafzeh 
(though note again the different time scales of the two 
sites), and are very high at Kebara and Amud.

A conspicuous difference between early and late 
Levantine Middle Paleolithic sites is the evidence in the 
latter for activities that were patterned in space and, fur-
thermore, took place repeatedly in the same locations 
within the sites. Kebara’s “kitchen midden” along the 
north wall and the consistent occurrence of circular bone 
concentrations that are tens of centimeters deep point to 
accumulations over several phases of successive occupa-
tions (Bar-Yosef et al. 1992; Schick and Stekelis 1977; Speth 

and Tchernov 2001). Hominin remains at Amud were con-
sistently deposited in a particular area of the cave during 
the accumulation of the two upper stratigraphic sub-units 
(Hovers et al. 1995).

The intensive and repeated use of hearths is informa-
tive. In terms of their small size (25–50 cm in diameter) 
and combustibles, late Middle Paleolithic hearths are not 
markedly different from those in early Middle Paleolithic 
sites (with some larger exceptions, notably at Kebara 
and Dederiyeh). However, the hearths in late Middle 
Paleolithic deposits were constructed and used over 
much shorter time spans than their earlier counterparts. 
Coupled with the paucity of evidence for special uses of 
the fi res, these variably preserved hearth and hearth fea-
tures seem to suggest that numerous domestic fi res were 
lit in the sites over time and may have been the focus of 
various procedures related to intensive use of fauna and a 
wide range of lithic production activities, some of which 
were spatially segregated (Alperson-Afi l and Hovers 
2005; Ekshtain and Hovers 2005; Hovers 2001; Meignen 
et al. 2001a; Speth 2006; Speth and Tchernov 2003).

Incomplete though it is, the current evidence thus 
suggests that occupation intensity increased during the 
Middle Paleolithic, coupled with increasing variabil-
ity of occupation types, sometimes even within a single 
locale. Qafzeh represents one instance in which the lithic 
data point to changes in the role of the locale within a 
settlement pattern, from task-specifi c to more generalized 
occupations. At the much younger locality of Umm el-
Tlel, successive occupation horizons indicate shifts from 
a short-term habitation site with meat processing as the 
main activity, to a hunting station, to a habitation of a 
longer duration (Boëda, Griggo, and Noël-Soriano 2001). 
Similarly, Speth and Tchernov (2001; Speth 2004) noted 
the fl uctuations in the patterns of transport of faunal 
resources, accumulation intensities and spatial patterning 
of bone accumulations, as well as seasonality of occupation, 
between units XI–IX and VIII–VI at Kebara (see above). 
From these they inferred that the role of Kebara within 
its settlement system changed over time. Interestingly, the 
lithics remain relatively unchanged (Meignen et al. 2006; 
Speth 2004; Speth and Clark 2006; Speth and Tchernov 
2001). Comparable patterns, also associated with changes 
in butchery and transport practices of gazelle and fallow 
deer, were documented at Amud, albeit on a more mod-
erate scale (Rabinovich and Hovers 2004).

An interesting question is whether shifts in inten-
sity and changes in site roles, over the more than 200 
millennia that constitute the Middle Paleolithic and 
within the late Middle Paleolithic itself, depict a change 
from residential systems of high mobility to systems of 
logistical mobility with base camps and “satellite” task-
specifi c localities. This is certainly one way of reading 
these data. But in considering this question we must 
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also bear in mind the ecological background, which at 
practically all times favored small groups practicing 
high residential mobility, and the ambiguities of occupa-
tion intensity. These considerations lead to a somewhat 
different understanding of the data. While occupa-
tions of longer duration possibly occurred, complete 
with accompanying task-specifi c localities, settlements 
during the late Middle Paleolithic may not have been 
fundamentally different from those in the earlier part 
of the period: namely, short-duration occupations, the 
palimpsest nature of which results in the impression of 
increased occupation intensity.38 High residential mobil-
ity and provisioning of place (more commonly associ-
ated with logistical mobility and long term occupation) 
superfi cially appear to be contradicting organizational 
strategies, yet this combination of behaviors, as well 
as various combinations of individual and locale pro-
visioning, is well documented ethnographically (e.g., 
Gould 1980:71; Kuhn 1995a and references therein).

What appears to have changed drastically during the 
Middle Paleolithic is the geographic space in which hom-
inin groups moved during the later part of the period. 
The results of lithic, faunal and “site architecture” anal-
yses, preliminary as they are for many sites, are congru-
ent with the behavior of groups moving regularly over 
familiar tracts of territories, the size of which allowed, 
and perhaps necessitated (see below), frequent returns to 
the same locale (Hovers 2001). The territories traversed, 
exploited, and occupied by late Middle Paleolithic groups 
seem to have contracted, which points to higher densities 
of people on the Levantine landscape.

The notion that demographic shifts were the cul-
prit in the observed change is not seriously contested. 
Still, there is an ongoing discussion as to whether the 
postulated increase in population densities represents 
a real demographic change stemming from signifi cant 
evolutionary and adaptive changes in technologies or 
social institutions of late Middle Paleolithic groups. 
Stiner, Munro, and Surovell (2000) argue on the basis of 
changes in dietary breadth, predator-prey modeling, and 
a decline in the body size of Upper Pleistocene tortoises 
for a pan-Mediterranean increase in the size of human 
populations toward the end of the Middle Paleolithic.

This proposition runs into diffi culties when exam-
ined regionally. Changes in the body size of tortoises 
might be attributed to seasonal, climatic, and taxonomic 
factors (Speth and Tchernov 2002, 2003). Additionally, 
reliance on small-bodied animals (including the easy-to-
harvest tortoise) as a means of coping with dwindling 
returns due to over-hunting of large mammals is cer-
tainly not refl ected in all the faunal assemblages of all 
late Middle Paleolithic sites (e.g., Amud; Rabinovich and 
Hovers 2004). The model of population growth is based 
on evidence of occupation intensity from sites that are 

all located in the Mediterranean ecological zone; but sites 
outside this ecological zone rarely display comparable 
patterns (even when scaled down against their environ-
mental background). Finally, Upper Paleolithic occupa-
tions are in most cases less intense than the large late 
Middle Paleolithic sites, which probably would not have 
been the case had a regional trend of population growth 
occurred. The changes in faunal exploitation at Kebara 
may suggest intensifi cation, and the consumption of 
small game, legumes, and grass seeds (Lev, Kislev, and 
Bar-Yosef 2005; Madella et al. 2002) indeed bring to mind 
the characteristics of the “broad spectrum revolution” 
as originally perceived by Flannery (1969). But these 
data can hardly be construed as evidence of irrevers-
ible resource intensifi cation. In fact, the few instances in 
which relevant data are available may provide glimpses 
into the staples of Middle Paleolithic existence (and likely 
in earlier periods as well; e.g., Goren-Inbar et al. 2000) 
in the Levant and pertain to a “broad spectrum stasis” 
(Madella et al. 2002; see Flannery 2000).

Given these data, an alternative scenario advocates 
population pressure mostly or solely in the Mediterranean 
zone during the late Middle Paleolithic as a temporary and 
potentially reversible trend triggered by specifi c historical 
“episodes” (e.g., infl uxes of people to the region during 
this time (Bar-Yosef 2000; Hovers 2001).

When discussing the evidence for hunting pressure 
and intensifi cation of faunal resources in Kebara, Speth 
and Clark (2006:31) noted:

If the over-hunting and intensifi cation we see at 
Kebara are merely refl ections of [a temporary bulge 
in population numbers], our results, though intrigu-
ing, are relevant mostly to issues of local culture 
history. If, on the other hand, what we see at Kebara 
is but one localized expression of more fundamental 
and far more widespread transformations of the eco-
nomic and social fabric of the late Middle Paleolithic 
world, then the Kebara evidence becomes at once 
more interesting and more broadly relevant. We 
clearly lean toward the latter view, but we have to 
be honest in admitting that the evidence simply isn’t 
there yet to make our position compelling.

Although the more conservative explanation of Levantine 
late Middle Paleolithic occupation intensity is not as strik-
ing as the “evolutionary” hypothesis, it remains the more 
acceptable one until additional or better data tip the bal-
ance of evidence.

Having said that, even temporary increases in pop-
ulation numbers need to be explained and, as Speth and 
Clark point out, history rather than evolutionary schemes 
may have to be invoked. In the case of the Levant, this may 
have had to do with the relationship between Neanderthal 
and modern populations in the region (see chapter 9). 
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Independent of the Neanderthal–Modern question, the 
discussion of land-use patterns in the Levant points to the 
dynamics of lithic technological organization throughout 
the Middle Paleolithic, providing a glimpse into shifts 
and “transitions” in behavioral patterns.

The Case for Cultural Traditions

Cultural transmission via social learning is a knowledge-
inheritance system that has several advantages over 
strictly genetic or “acultural” (individual learning) modes 
of transmission (chapter 1). Participants in a system of 
cultural transmission have access to information about 
events that they never experience in the fl esh. They can 
share the knowledge of others about potential strategies 
to deal with such events and their effi cacy after they have 
been tried and socially accepted (Alvard 2003; Kameda 
and Nakanishi 2003). In short, individuals that share infor-
mation transmitted through social learning share sets of 
mental templates pertaining to their world and potential 
eventualities in their lives as well as sets of decision crite-
ria that help them assess situations and select their course 
of action in any given situation.

The decision-making processes and the actions that 
they set in motion need to address environmentally 
imposed constraints on satisfying the physical needs of 
individuals (this is mainly what the previous sections of 
this chapter have been about). Yet the same behaviors 
must also satisfy decision criteria that emanate from the 
values and beliefs of the society in which the individ-
ual exists. Behaviors that do not respond to both types 
of pressure will not survive in the cultural repertoire of 
a group. Moreover, as cultural transmission is strongly 
structured by conformist biasing, some cultural traits may 
be retained and practiced even when they do not contrib-
ute directly to fi tness or reproductive success. (The the-
oretical background to cultural inheritance and decision 
making is reviewed in more detail in chapter 1.)

Socially transmitted information tends to be more 
effective in slow-changing environments, whereas rapid 
ecological changes render it much too sluggish to be fully 
adaptive. This has an immediate bearing on perceiv-
ing lithic artifacts (and hence assemblages of lithic arti-
facts) as products of culturally transmitted technological 
knowledge. There are no direct links between the physical 
environment and the morphologies of artifacts at the time 
of manufacture, which suggests that the process of core 
reduction and its products (i.e., lithic morphotypes) may 
bear little relevance to ecological conditions prevailing at 
the time. On the other hand, the frequencies of lithic types 
used in particular contexts (including those retouched 
after being detached) may well be specifi c responses to 
predicted or immediately perceived ecological conditions. 

We should thus expect links between assemblage compo-
sitions and ecological conditions (Shennan 1991).

The ecological hypotheses examined so far have thus 
focused on assemblage compositions rather than on fl ak-
ing methods. That these hypotheses are only partially 
successful in explaining variability strongly implies that 
factors beyond the physical environment, in addition 
to affecting reduction sequences, affect compositions of 
assemblage as well, at least to some degree. This notion 
is congruent with the duality of problem-solving strate-
gies in a cultural context, where decision criteria accom-
modate both the physical and the social environments 
(chapter 1). Problem-solving strategies may be variable 
even if employed to address similar problems within sim-
ilar physical environments because they satisfy varying  
social decision criteria. Conversely, different decision pro-
cesses may lead to similar behaviors in practice. Despite 
its being an inheritance system that responds to a natu-
ral-selection-like process, cultural behavior is context-
specifi c.

The Qafzeh assemblages once again provide guide-
lines for prying apart the two types of selective pressures 
on the decisions underlying lithic production and use. 
On the one hand, the underlying principles of lithic tech-
nological organization and the decision criteria inferred 
from the study of Qafzeh’s lithics are similar to those 
inferred for other Mousterian assemblages. On the other 
hand, the case study has demonstrated that technological 
tradition, embedded in the overall social system (Dobres 
and Hoffman 1994; Levi-Strauss 1976; Pfaffenberger 1992; 
Richerson and Boyd 2005), played a major role in forming 
lithic variability in the Qafzeh assemblages. This combi-
nation calls for a closer scrutiny of the role played by tech-
nological traditions in forming the Levantine Mousterian 
beyond Qafzeh.

Relying on distinguishable technological charac-
teristics, Meignen and Bar-Yosef (1992) suggested that 
Levantine Mousterian lithic assemblages were produced 
by a number of different chaînes opératoires, all of which 
follow the technological dictates of Levallois fl aking. 
Following Copeland (1975), they noted that in each 
assemblage one such core-reduction strategy was quan-
titatively dominant. This is not to say that the prehistoric 
hominins were unaware of other technological options 
available to them within the same technological param-
eters. On the contrary, all the assemblages contain cores 
and debitage attesting to a number of alternative reduc-
tion strategies employed in the production of each sin-
gle assemblage (Goren-Inbar 1990a; Goren-Inbar and 
Belfer-Cohen 1998; Hovers 1998a; Meignen and Bar-Yosef 
1992). The quantitative dominance in each assemblage 
of a restricted number of stone knapping technologi-
cal options cannot be attributed to technological igno-
rance or to a lack of technological options from which 
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to select. Rather, it suggests that Mousterian hominins 
made conscious technological choices out of the available 
options (see Dobres and Hoffman 1994). The fact that 
core- reduction strategies were occasionally altered dur-
ing work on the same core (chapter 4; Goren-Inbar and 
Belfer-Cohen 1998; Marks and Volkman 1986) is indica-
tive of an ability to respond to immediate needs (prob-
ably resulting from the constantly changing geometric 
properties of the core) while still following the prevalent 
production norms. It is believed that this fl exibility of 
lithic production methods is founded on the generalized, 
fl uid intelligence of Middle Paleolithic hominins (Goren-
Inbar and Belfer-Cohen 1998). However, while this cogni-
tive approach explains the mental capacities that enabled 
the fl exible organization of lithic production, it leaves 
open the question why a narrow range of technological 
choices was opted for in each assemblage.

Meignen and Bar-Yosef (1992:144) were unable to 
determine whether particular knapping methods were 
dictated by external factors (e.g., by functional demands 
or raw material constraints) or if technological choices 
were made out of a cultural preference. The case study 
of Qafzeh provides some insights into this dilemma by 
demonstrating that several Levallois core-reduction tac-
tics yielded a range of products that were roughly equally 
effi cient in carrying out a range of tasks (chapters 4–6). 
The use of various reduction strategies did not result in 
signifi cant differences in blank size or relative thinness, 
two properties perceived as crucial in the selection of 
fl aking strategies (Kuhn 1994, 1995a; Stiner 1994).39 Thus, 
exclusively functional explanations for the use of any par-
ticular fl aking method should be revoked, enabling the 
suggestion that the patterned variability of reduction 
methods stems from cultural rather than purely functional 
choices. The notion of cultural traditions at work is con-
sistent with the observation that links between reduction 
sequences and site-use patterns are weak. This is in fact 
the expected pattern if processes of cultural rather than 
purely ecological factors shaped the lithic assemblages 
(Shennan 1991).

As discussed in chapter 7, there is an element of equi-
fi nality to the emergence of cultural traditions as observed 
in the archaeological record. It could stem from “drift,” 
without being guided by cultural preferences. Or it could 
be the result of repeated, conscious choices by individuals 
over time and across generations, following mental tem-
plates that refl ect the norms shared by each individual 
with his or her social group, even if the reasons for mak-
ing those choices are unconscious (i.e., isochrestic style). 
While the specifi cs differ, variability of lithic reduction 
strategies in other Mousterian assemblages is patterned 
much in the same way as at Qafzeh. It is therefore feasible, 
based on both the case study of Qafzeh and on theoreti-
cal considerations (as outlined in chapters 1, 7), that the 

variability of reduction sequences in most assemblages 
refl ects adherence to technological traditions, not neces-
sarily constrained by their functional value at the time of 
manufacture.

A more rigorous test of the traditional hypothesis 
would require detailed analyses of each assemblage in 
stratifi ed sites in which several stratigraphic horizons 
represent a single archaeological period. These serve as 
appropriate test cases, since the covariance of patterns of 
technological organization can be followed through time. 
Examining the available data from such sites (albeit far 
from suffi cient in most cases), several patterns emerge, 
one of which indicates that the magnitude of variation of 
core-reduction strategies tends to be more limited across 
various horizons of any single locale than it is among sites 
(and see below). Patterns of core reduction that achieve 
dominance tend to remain quantitatively the most sig-
nifi cant throughout the sequence of a single site (e.g., 
Kebara, Amud, Qafzeh, Rosh Ein Mor, Nahal Aqev40; Crew 
1976; Hovers 1998, 2004; Meignen and Bar-Yosef 1992; 
Munday 1977; Ohnuma 1992; Watanabe 1970; chapters 
4–6 in this volume), although variations do occur among 
assemblages.

In evolutionary terms, we are looking at a micro-
evolutionary mechanism that has to do with assimilat-
ing innovative behaviors into a social infrastructure and 
inducing technological change. The pertinent Levantine 
record may refl ect situations in which the frequencies 
of certain technological operations are infl ated through 
socially biased transmission of some decision criteria at 
the expense of others (Neiman 1995). Conformity to social 
norms operates to enhance and preserve the dominance 
of an adaptively neutral technological variant. Once 
established, it is likely that these traditional (i.e., stylistic) 
patterns hold little informational content beyond perpet-
uating the existing social relationship and norms within 
a group, given the size and nature of the objects involved 
(Lemonnier 1992:87; Sackett 1982, 1983, 1986; see, how-
ever, Wiessner 1983, 1985; Wobst 1977). Given suffi cient 
time, a different technological variant may be installed as 
the socially acceptable and hence dominant (but not sole) 
technological practice. This can happen if the initial tech-
nological norm has lost its adaptive neutrality. Culturally 
induced technological change may also occur when the 
social “paradigm” was not robust to begin with, exert-
ing weak social pressure for selecting a particular vari-
ant. In this case, there will not be suffi cient cultural bias 
to affect individual decision making (Boyd and Richerson 
1992:183; Dobres and Hoffman 1994).

Ethnography teaches us that small groups tend to be 
conservative and resistant to change (e.g., Lepowsky 1991). 
Moreover, small groups are often unstable and do not accu-
mulate the demographic “critical mass” that would allow 
the acceptance and stabilization of innovations (Hovers 
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and Belfer-Cohen 2006; Shennan 2002). Given that Middle 
Paleolithic groups were small, this would suggest that the 
Middle Paleolithic cultural record was conservative and 
change across time slow. An archaeological implication of 
this model is that the stability of technological traditions 
during the Middle Paleolithic should be inverse to the 
length of time represented by a stratigraphic sequence: the 
longer the period of settlement at the site, the higher the 
probability of change in technological traditions. A review 
of multi-layer sites demonstrates that this is indeed the case 
in the Levantine Middle Paleolithic (Hovers et al. 1995). 
The long Mousterian sequence of Tabun encompasses at 
least three major technological shifts in core-reduction 
strategies (the famous “Tabun D-, C-, and B-types”).41 

Where the chronological sequences are shorter, the tech-
nological behaviors seem to be more homogeneous; the 
time depth may not have been suffi cient for visible accu-
mulations of microevolutionary changes that culminate in 
cultural (in this case, technological) changes.

In the wake of Garrod’s initial thoughts on the Tabun 
sequence, Copeland (1975) and Bar-Yosef (1998a and ref-
erences therein), among others, identifi ed the three vari-
ants of Tabun as techno-chronological phases concurrent 
across the whole of the Levant.42 In other words, over the 
time span of the Middle Paleolithic, three distinct cul-
tural groups existed successively in the Levant. “Tabun 
types” could be used as a yardstick for dating Mousterian 
sites. Very broadly, this approach may be vindicated in 
the Mediterranean zone of the Levant, as indicated by 
age estimates and technological analyses of recently exca-
vated and studied sites (appendix 6). The chronological 
and (many) technological characteristics of Tabun D are 
replicated in the assemblages of Hayonim lower E (Bar-
Yosef 1998a; Meignen 1998) and of Misliya (Weinstein-
Evron et al. 2003). The technological characteristics 
described by Copeland (1975) and Jelinek (1975, 1982b) 
for Tabun I (26–18) (“Tabun C”), generally match those of 
Qafzeh, Naamé, and Hayonim upper E. The assemblages 
of Kebara, Amud, and Tor Faraj are arguably technologi-
cally similar to Tabun I (17–1, “Tabun B”).

Beyond the boundaries of the Levantine core area, the 
Tabun model is less effective in predicting typo-techno-
logical and chronological associations (Hovers 1997). This 

is true of Quneitra on the Golan Heights, which displays 
mainly centripetal, lineal (Goren-Inbar 1990a) reduction 
and is dated to the time of Amud and Kebara, whereas the 
“Tabun D-type” assemblage of ‘Ain Difl a dates to the time 
of Qafzeh and Tabun C, and the late Mousterian Far’ah II 
resembles none of the Tabun “types.”

Even in the Mediterranean zone of the Levant, var-
iability of core-reduction strategies is not progressive. 
Some redundancy in the patterning and frequencies of 
Levallois reduction methods and modes is inevitable, 
since although Levallois fl aking is fl exible, the number of 
technological options of its application is not unlimited. 
Thus, lithic reduction strategies in any given assemblage 
are never entirely divorced from those in previous (or con-
temporaneous) ones. Meignen and Bar-Yosef (1992) dis-
cuss at length the diffi culties of distinguishing “Tabun D” 
from “Tabun B” assemblages, given that both exploit uni-
polar Levallois methods and contain similar products. The 
Amud assemblages are a typical example, being attributed 
by Jelinek (1982b) to “Tabun D” on the basis of their sig-
nifi cant laminar component, and by Ohnuma (1992) to 
“Tabun B,” due to the occurrence of broad-based points.

And yet a growing number of closely analyzed 
assemblages has revealed a higher level of diversity in the 
technological practices within each of the “Tabun-type” 
technological “phases” (Goren-Inbar and Belfer-Cohen 
1998; Hovers 1998). The differences are sometimes subtle. 
Meignen (1994a, 1998a) describes the particular variations 
in the application of Levallois and non-Levallois sys-
tems designed to produce “Tabun D” industries such as 
Tabun IX, Hayonim lower E, and Abu Sif (also Ashkenazi 
2005; Bar-Yosef 1998a; Copeland 1985). Perhaps the best 
examples are the assemblages of Kebara and Amud, 
both of which are identifi ed as “Tabun-B” type assem-
blages (Meignen 1995; Ohnuma 1992). The difference 
between the knapping procedures in the two localities are 
expressed in subtle but consistent differences in the place-
ment of blows on the core’s fl aking surface in relation to 
its striking platform (Hovers 1998a; Meignen 1995). It is in 
such details that the workings of cultural (technological) 
traditions are visible within the three “cultural phases” 
defi ned by the Tabun model, since the end-product would 
hardly, if at all, differ functionally.
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9
Population Dynamics during 
the Middle Paleolithic Period 
in the Levant

The issue of Moderns and Neanderthals in the Levant is 
not the focus of the current work. Yet it is this issue that 
has long captivated the attention, not to say the imagina-
tion, of paleoanthropologists (chapter 1). As the “home” 
of one of the most important diagnostic groups of skele-
tal remains, Qafzeh Cave has been at the heart of some 
of the prolonged and sometimes heated debates on 
Neanderthal–Modern interactions. It is therefore worth-
while to examine the implications of the lithic assem-
blages of Qafzeh (chapters 4–7) and their meaning in a 
broader Levantine context (chapter 8) with regard to the 
issue of interactions—or lack thereof—between Moderns 
and Neanderthals in the Levant. In the following dis-
cussion, I attempt to re-address, on the basis of current 
information and recent theoretical advances on the part of 
both ecologists and archaeologists, some of the premises 
and assumptions underlying infl uential models of such 
relationships.

The discovery of the Skhul skeletal remains together 
with Mousterian artifacts similar to those associated 
with the Tabun C1 Neanderthal (and with the European 
Neanderthals) marked the onset of debates revolv-
ing around their taxonomic identity, their relations to 
Levantine Neanderthals, and the affi nities of the latter 
with the classic European Neanderthals. The discovery 
in Qafzeh of fossils similar to those of Skhul did little to 
resolve such disagreements, and debates rage in the lit-
erature to this very day. Most if not all researchers in the 
fi eld accept that the European Neanderthals were dif-
ferent from Upper Paleolithic sapient populations, but 
not all recognize the Tabun C1, Kebara, Dederiyeh, and 
Amud skeletal fi nds as Neanderthal. Arensburg and 
Belfer-Cohen (1998; Corruccini 1992; Simmons 1994) 
argue that these remains do not display the distinctive 

traits that separate Neanderthals from Modern humans. 
They view the Levantine skeletal remains as belonging 
to a single population with “a mixed morphology span-
ning the range between Neandertal (e.g., European) and 
non-Neandertal (e.g. Asian and African) poles” (Wolpoff 
1996:604; Tillier 2005 with regard to Tabun C1). Let others 
cite similarities of skeletal remains as evidence for admix-
ture (Kramer, Crummett, and Wolpoff 2001; Wolpoff 1996; 
Wolpoff and Lee 2001). Yet other researchers see in the 
Levantine Middle Paleolithic two hominin groups, with 
one taxon sharing a signifi cant number of derived anatom-
ical traits with the European Neanderthals and another 
(represented by the Skhul-Qafzeh group) that consists of 
essentially anatomically modern humans, hence the term 
“proto Cro-Magnon” coined by Howell (1957). References 
to the Levantine Middle Paleolithic hominins range from 
attribution to “taxa” with unspecifi ed phylogenetic rela-
tionships (e.g., Aiello 1993; Lieberman 1998; Tillier 1992; 
Trinkaus 1995; Vandermeersch 1992) to the identifi ca-
tion of two distinct paleo-species. According to the latter 
view, the Levantine Neanderthals belong to the Middle 
Paleolithic population that inhabited Europe (Rak 1993, 
1998; Rak, Ginzburg, and Geffen 2002; Rak, Kimbel, and 
Hovers 1994; Stringer and Andrews 1988) and like their 
European counterparts would have contributed little to 
the genetic make-up of extant humans.

Recent paleoanthropological thought has under-
gone a paradigm shift, not the least because of geochro-
nological evidence of the antiquity of the Skhul-Qafzeh 
group in the Levant (appendix 6; similar opinions had 
been voiced on the basis of microfaunal communities, 
e.g., Tchernov 1992) and in Africa (see Clark et al. 2003; 
McDougal, Brown, and Fleagle 2005; White et al. 2003). 
This was combined with an emerging consensus that 
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Neanderthals and Middle Paleolithic modern humans 
were the result of allopatric speciation of the genus Homo 
during the late Middle Pleistocene, followed by world 
colonization of a single population through a series of dis-
persal events. Molecular data more often than not provide 
evidence for separate evolutionary histories of Moderns 
and Neanderthals. While such data are not unequivocal 
due to the constraints of the fossil and material culture 
records, there is little indication for admixture of Eurasian 
archaic hominins such as the Neanderthals with dispers-
ing African populations. (Recent discussions, including 
some rebuttals of this view from the standpoints of pop-
ulation genetics, paleo-genetics, and dating evidence can 
be found in Bar-Yosef 1998a, 2000; Cann 2001; Caramelli 
et al. 2006; Clark et al. 2003; Eswaran 2002; Eswaran, 
Harpending, and Rogers 2005; Green et al. 2006; Grün 
and Beaumont 2001; Harpending and Rogers 2000; 
Harpending et al. 1998; Hublin and Pääbo 2006; Krings 
et al. 2000; McDougall, Brown, and Fleagle 2005; Noonan 
et al. 2006; Pearson 2004; Rak 1998; Rak, Ginzburg, and 
Geffen 2002; Serre et al. 2004; Stringer 2007; White et al. 
2003, to mention but a few; see also chapter 1.) Within 
this emerging view of modern human origins and evo-
lution, the Levant has come to be recognized as a major 
geographic route of modern human dispersals out of 
Africa as well as the southern dead-end of Neanderthal 
geographic expansion (Bar-Yosef 1994:49, 2000; Bar-Yosef 
et al. 1986; Rak 1993). Additionally, the Levant itself was 
considered as an alternative origin of anatomically mod-
ern humans of the Qafzeh-Skhul group (Stringer 1989:92; 
Vandermeersch 1982, 1992:37).

The Levantine Middle Paleolithic record is unparal-
leled in Eurasia in the length of time during which the 
two populations may have overlapped geographically 
(Hublin and Pääbo 2006), with Neanderthal and sapient 
populations producing similar Middle Paleolithic lithic 
assemblages (as reviewed in some detail in chapter 1). 
This expands considerably the range of possible models 
of population dynamics in the region (Hovers 2006), espe-
cially since current paleoanthropological thinking accepts 
for the most part that the two groups were cognitively 
similar and advanced.1

Linking Anatomy, Lithic Technology, 
and Mobility Patterns

Against this background, it is not surprising that many 
researchers implicitly or explicitly dichotomize the 
Levantine regional material culture record along the 
Neanderthal–Modern divide, resulting in models of biol-
ogy-driven variability in behavioral manifestations. In 
models of this type lithics are perceived as a “phenotypic” 
expression of taxonomic differences (Foley 1987a, 1987b; 

Foley and Lahr 2003; Frayer et al. 1993; Wood 1997; see 
chapter 2). At the extreme, this is expressed in the inclu-
sion of lithics as a component of taxonomic identifi cation, 
as fi rst voiced by McCown and Keith (1939) regarding the 
“Neanderthals” of Skhul. According to this approach “[i]
t is diffi cult to understand how [two populations coex-
isted], given that they manufactured the same tool indus-
tries, utilized the same technology and adapted with the 
same subsistence patterns unless they became the same 
people” (Wolpoff 1989:136). This argument is problem-
atic, since it rests on the very same observation that needs 
to be explained (i.e., similarity of behavior) as the answer 
to the biological dilemma (Hovers 2006; see discussion of 
the problems of confounding the biological and cultural 
domains of enquiry in chapter 1).

As archaeologists, we tend to think from the ground 
up, and it is probably only natural that explanatory rela-
tionships are fi rst sought between the two types of fi nds 
that archaeologists unearth: material culture remains 
and skeletal remains. This raises the practical question of 
whether technological practices and/or lithic variations 
can be neatly separated along the biological divide.

This is never an easy task, and certainly not where 
Levantine Middle Paleolithic hominins are considered. 
The differences between Neanderthals and AMH occur as 
a “mosaic” of traits that do not necessarily emerge together. 
Anatomical complexes changed at different rates: for 
example, Neanderthals evolved derived facial, dental, and 
masticatory traits while their pelvic anatomy remained gen-
eralized, whereas an opposite pattern was observed among 
anatomically modern humans (e.g., Bailey and Lynch 2005; 
Rak 1986, 1990; Rak, Ginzburg, and Geffen 2002; Trinkaus 
2006 expresses a variant of this opinion). In this context it is 
important to bear in mind that the genetically induced dif-
ferences between Neanderthals and Moderns would have 
had already been set by the time each population reached 
the Levant, and therefore refl ect their adaptations to their 
respective environments of origin.2 These groups most 
likely underwent some adaptations to the local conditions, 
but much of their initial (and possibly later) survival in the 
Levant would have depended on their ability to cope with 
environmental conditions through behavioral strategies 
rather than biological adjustments.3 The similarities in the 
composition of their lithic assemblages and in their organi-
zation of lithic technology are feasibly the outcome of sub-
jecting two groups of large-brained hominins to identical 
environmental pressures, which in turn led to overlap in 
their organizational solutions.

As lithic technology is one of the “extrasomatic 
means of adaptation” of humans, the functionality of  
technological aids is likely to change so as to comple-
ment, enhance, or compensate for anatomical traits. 
This leaves much room for variability in the structure 
of the links (if there are any) between technology and 
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anatomy. “Archaeologists cannot regard variation in the 
archaeological record as a passive measure of physical/
social distance between groups. Nor can they assume that 
close contact between groups and the incorporation of one 
group by another will lead to gradual and uniform accul-
turation” (Jones 1996:71). Although the cultural manifes-
tations of societies of extant humans are highly variable, 
all these humans undeniably belong to a single biological 
species. Differences in their behaviors, as well as differ-
ential expressions of cognitive characteristics, have to do 
mostly with cultural norms and particular historical tra-
jectories (Bang, Medin, and Atran 2007; Beller and Bender 
2008). Conversely, the existence of cultural similarities 
does not necessarily imply a close phylogenetic relation-
ship within the Homo lineage.

Strict biology-driven models and the hypotheses 
derived from them have not fared well in the study of 
Levantine Middle Paleolithic lithic technologies. Jelinek 
(1977, 1982a) identifi ed in the Tabun sequence a dia-
chronic trend of decreasing variance of fl ake thickness. 
This led him to the suggestion that “an orderly and con-
tinuous progression of industries . . . [illustrated by the 
change from thicker to thinner fl akes was] paralleled by a 
morphological progression from Neanderthal to modern 
man” ( Jelinek 1982a:1374). In this case, the anatomy of 
hands is implicated as a cause of disparate manual dexter-
ity and hence technological differences between the two 
hominin types. Yet morphological analyses of the hands 
of Neanderthals when compared to modern humans did 
not point to signifi cant differences in precision grip that 
would have limited their ability to produce thin fl akes 
(Jones, Martin, and Pilbeam 1992; Niewoehner et al. 2003). 
Ekshtain (2006), who analyzed patterns of fl aking acci-
dents and mistakes, did not fi nd compelling indications 
that Neanderthals in the Levant or in Europe were more 
prone to such accidents than Middle Paleolithic Moderns. 
Furthermore, lithic technological studies have indicated 
that fl ake thickness in various assemblages did not follow 
the gross chronological trend (i.e., from Lower to Middle 
Paleolithic) expected by Jelinek (Gilead 1980; Gilead and 
Grigson 1984; Goren-Inbar 1985). Finally, the early dates 
of Qafzeh and Skhul as compared to Kebara and Amud 
(appendix 6) refute the notion of an “orderly progression” 
of change, effectively clinching the argument against this 
model.

A broader understanding of the concept of biology-in-
duced variability has led to a suite of hypotheses, relying 
on lithics as well as biological phenomena (e.g., cementum 
analysis in gazelle teeth) as proxies of mobility and settle-
ment characteristics that advocated niche partitioning in 
accordance with differential specifi c behaviors of the two 
hominin groups. In agreement with theoretical expecta-
tions (chapter 1), the study of the Qafzeh lithics (chapter 
7) suggests that, in that they refl ect land-use patterns of 

hominin groups, the compositions of lithic assemblages 
are among the few aspects of lithic organization that are 
responsive to ecological/environmental conditions. As a 
rule, this applies to the Levantine Middle Paleolithic as a 
whole. If, as posited by models of biology-induced lithic 
variability, such behavioral tactics are causally linked to 
taxonomic differences, they should pattern according to 
the taxonomic identity of assemblage-makers.

Studies of Neanderthal functional anatomy suggest 
that it was designed to absorb high stress levels directly 
from the environments. Skeletal robusticity and muscu-
lar hypertrophy of Neanderthal limbs, it is argued, refl ect 
high levels of stress due to strenuous activity, which may 
be an outcome of their large range of movement around 
the landscape (Ruff et al. 1993; Trinkaus 1992, 1995, and 
references therein). This has often been taken to imply 
that Middle Paleolithic lithic (and other) technologies 
played a lesser role in adaptation to environmental 
stresses, either because Neanderthals were not familiar 
with them or because they were not able to exploit their 
advantages fully. (Such notions hark back to defi cien-
cies of Neanderthal compared to Modern human cogni-
tion.) Thus, external pressures on Neanderthal biological 
traits were not alleviated by cultural characteristics, and 
bone robusticity was maintained despite its high costs 
(Steegman, Cerny, and Holliday 2002).

Lieberman and Shea (1994) suggested a similar 
close relationship between the robusticity of Levantine 
Neanderthal lower limbs (relative to modern humans in 
Qafzeh and Skhul)4 and their land-use patterns, which 
they reconstructed as one of radiating mobility based 
on gazelle cementum studies. This mobility pattern was 
viewed by Lieberman and Shea as energetically less effi -
cient than the postulated circular mobility practiced by 
anatomically modern humans in Qafzeh. This hypoth-
esis did not withstand closer scrutiny. Using cranial vault 
thickness as a proxy of the levels of physical exercise, 
Lieberman (1998) found that Neanderthals and AMH 
experienced roughly equivalent workloads on their lower 
limbs. This in turn implied that energetic costs associated 
with movement were roughly equivalent for both popu-
lations (see also Trinkaus 1995; Trinkaus and Ruff 1999). 
These results contradict the premises of the model.

Lieberman and Shea (1994; Shea 1998) also presented 
an interesting reversal of the thinking about the relation-
ship between bone robusticity and reliance on technol-
ogy by linking mobility patterns and relatively high bone 
robusticity with enhanced reliance on extractive lithic tech-
nology. Their model posits an association of Neanderthals 
in the Levant with unipolar convergent Levallois fl aking 
(“Tabun B-type” assemblages), geared toward the pro-
duction and use of Levallois points. There are now com-
pelling methodological and archaeological reasons for 
questioning this model (discussed in relation to Qafzeh in 
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particular and the Levantine Middle Paleolithic in general 
in chapters 7 and 8, respectively; see comments in Shea 
1998). Additionally, one may note that the limb anatomy 
of the European Neanderthals, probably more costly met-
abolically, did not lead to the archaeological signatures 
that one observes in the Levant, a fact that argues against 
deterministic links between Neanderthal anatomy, mobil-
ity, and lithics.

None of this is surprising in view of the theoretical 
and analytical complexities involved in the exercise of 
explaining the past. If anything, these examples underline 
the hazards of drawing inferences from an amalgam of 
disciplines (Hovers 2006; Lieberman and Bar-Yosef 2005). 
On the other hand, testing hypotheses within the theoret-
ical framework of a discipline, while using its own analyt-
ical tools, expands paleoanthropologists’ understanding 
of realms of human existence, even if they are not situated 
directly within the research questions of that discipline. 
And so, when dealing with the issue of taxonomy-related 
differences in mobility patterns, Lieberman (1998) con-
cluded from biological data not linked to material culture 
fi nds, that land-use patterns in the Levant were character-
ized by mobility patterns unrelated to specifi c anatomies 
of the hominin taxa involved.

The Three C’s: Coexistence, 
Competition, Continuity

The conundrum of Modern–Neanderthal relationships in 
the Levant has also been explored from biogeographic and 
ecological perspectives. According to the fi rst (Rak 1993), 
after their allopatric speciation in Europe and Africa, the 
Levant became the zone of maximum expansion of the 
home ranges of both Neanderthals and Moderns. Since 
environmental changes, namely shifts from glacial to 
interglacial conditions, are thought to be the driving force 
of expansions and contractions of home ranges, the arriv-
als of members of the two groups into the Levant would 
have been asynchronous, and interactions would be min-
imal. This model attempts to explain a situation, implau-
sible to many, in which two biological groups exploited 
the same region while preserving their biological distinc-
tiveness. It does not address the issue of similarities or 
differences in behavioral strategies and their expressions 
in material culture.

On the other hand, it is this issue of similarities in 
material culture that drives Shea’s (2003) model of compet-
itive exclusion. Ekshtain (2006), Goren-Inbar and Belfer-
Cohen (1998), and Hovers (1997, 1998a), among others, 
have argued that lithic variability in the Levant does not 
align with the Neanderthal–Modern dichotomy and that, 
in terms of their technology, these two populations were 
compatible. This is also evidenced by the faunal remains 

and analyses of settlement patterns and non-utilitarian 
behaviors (Hovers 2001 and references therein; Hovers 
et al. 1995). In this new view of the Levantine Middle 
Paleolithic record, Neanderthals and Middle Paleolithic 
Moderns are perceived within the framework of the 
competitive model as congruent species (although Shea 
1991, 1998 presents contrary premises and arguments), 
assumed to have been unable to co-exist for long periods 
in a region the size of the Levant. The model further posits 
alternate dispersal events from Africa or northern Eurasia 
into the Levant, with short-duration “window of contact,” 
i.e. brief periods of competitive interaction, culminating in 
the geographic exclusion or physical extinction of one or 
the other population. After a brief period of competitive 
coexistence, only a single population remained to inhabit 
the region until the next infl ux of competitors occurred.

The biogeographic and competitive models incorpo-
rate sets of assumptions and predictions pertaining to the 
links between anatomy and material culture, the effects 
of climate and the material culture that would have been 
left behind according to each scenario (Hovers 2006). For 
the exploration of such multi-faceted interactions, issues 
of chronology are key.

The Relativity of Absolute Chronology

Paleoanthropology faces a perpetual catch. In order to 
understand long-term evolutionary changes, we fi rst 
have to ask historical questions about how the behaviors 
refl ected archaeologically came about (Carrithers 1990; 
O’Brien and Lyman 2002). With very rare exceptions, how-
ever, the discipline has not been successful in addressing 
phenomena on an anthropological, “real time” scale. For 
deep prehistory, paleoanthropology can establish tempo-
ral frames only on a geological and evolutionary time-
scale (Bordes 1981; Conard and Adler 1997; Hovers 2001; 
Pettitt 1999; Shea 2003). Yet the questions of interest have 
a distinct historical fl avor to them, relating as they do to 
“episodes” of interactions and population movements. 
Hence, when dealing with the possibility of close encoun-
ters of human populations, as is the case here, it is best to 
keep in mind what chronology can and cannot tell us.

Geochronological data for the Levantine Middle 
Paleolithic derive from a small number of sites, within 
which only a small fraction of stratigraphic horizons have 
yielded diagnostic anatomical remains (appendix 6, fi gure 
A6.1). The distribution of available age estimates (appen-
dix 6) is spotty, and the statistics associated with each 
dated sample defi ne broad temporal ranges with many 
undated intervals. (The analytical and methodological 
problems of Levantine Middle Paleolithic age estimates 
and chronologies have been discussed extensively by Bar-
Yosef 1998a; Bar-Yosef and Meignen 2001, and references 
therein.) Comparison of chronological schemes from the 
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late 1980s, 1990s, and the early 2000s shows that as a rule 
the duration of such undated intervals shortened as new 
assemblages are dated and new data points fi ll the gaps. 
More often than not, the taxonomic affi nities of the assem-
blage makers remain unknown.

A common interpretation of available geochronolog-
ical data is that they represent a lack of temporal overlap 
between Neanderthals and AMH. This interpretation of 
the record is presented as the only way to formulate fal-
sifi able hypotheses (Shea 2003, 2007a). This approach is 
not without its problems, however, as even “solid data” 
are sometimes shaky. Take the case of Tabun C, which 
constitutes ca. 10% of the hominin-yielding stratigraphic 
horizons. The date of the C1 Neanderthal skeleton and its 
temporal relationship to other Levantine fossils depends 
on its stratigraphic assignment and on the date associ-
ated with whichever stratigraphic position one accepts. 
Depending on these two components, Neanderthals can 
be said to have either slightly predated AMH (based on 
the TL chronology for Tabun C) or to have been contem-
poraneous with them (based on the ESR chronology for 
the same layer). According to both dating methods, the 
C1 skeleton is earlier than the Amud–Kebara group. If it 
is assigned a stratigraphic location in Tabun B (Bar-Yosef 
and Callander 1999), for which no TL age estimates are 
available, the C1 fossil could be contemporary with the 
Qafzeh-Skhul group and still older than the late Kebara 
and Amud Neanderthals. Regardless of any of the above, 
based on the original excavators’ stratigraphic consider-
ations, this fossil postdates the Tabun C2 modern mandi-
ble, which is either earlier than the Qafzeh–Skhul group or 
contemporary with it. Any of these permutations implies, 
minimally, that Neanderthals existed in the Levant during 
two separate occupation periods. A more radical reading 
of the Tabun dates would be that Neanderthals survived 
in the Levant for a long time.5 Regardless of the interpre-
tation preferred, the important point here is that the data 
do not support by default the presence of a single popula-
tion in the Levant at any given time.

The situation in the Levant differs radically from that 
in other parts of Eurasia. Where Middle Paleolithic assem-
blages are attributed to a single hominin taxon, positiv-
ist logic is applicable and effective. The hypothesis that 
Neanderthals were the sole occupants of Europe at any 
given moment during the Middle Paleolithic has not yet 
been refuted. Hence, authorship of any cultural remains, 
even where there are no skeletal remains, is attributed to 
them. Given the more complex situation in the Levant, 
one has to accept that when no fossils are associated with 
lithic assemblages, there is no compelling reason to link the 
assemblages with one or the other group of hominins. The 
shortening of temporal gaps between dated sites as new 
age estimates are obtained underlines the possibility that 
chronological separation between hominin populations 

in the Levant may be a matter of interpretation and not a 
fact of the record.6 The margins of error in dating are such 
that even if two fossils belonging to two different species 
were found in the exact same stratigraphic horizon, the 
complexity of formation process would prevent us from 
ascertaining real synchrony. From the point of view of 
formal science, this means that a hypothesis of disconti-
nuity in the occupation of the Levant by any one group 
(not to be confused with evolutionary, biological conti-
nuity between the two groups) is as falsifi able (or rather, 
un-falsifi able) as the alternative hypothesis of continuous 
presence of one or both hominin populations.

The interpretation of geochronological age esti-
mates as solid evidence for vicarism of Moderns and 
Neanderthals in the Levant has been used as a baseline 
from which to enlist ecological theories and biogeographic 
models to construct explanatory scenarios of alternate 
occupations. If chronological premises are not a given of 
the Levantine archaeological record, such scenarios can 
no longer be accepted at face value and their merits as 
independent lines of reasoning should be re-examined. 
A consilience of evidence, if achieved, may be used to 
reconstruct “a modest reality.”

Biogeography of Hominin Dispersals

The biogeographic model of alternate dispersals assumes 
that different hominins reached the Levant at different 
times. The effects of climatic shifts are frequently invoked 
as a mechanism—perhaps, in fact, the mechanism—that 
regulated hominin dispersals to the region over time.

Climate has been stressed as the cause of biogeo-
graphic barriers to human movement into the Levant, 
typically in the context of out-of-Africa dispersals and 
modern human origins. There has been much emphasis on 
the role of the Sahara as a biogeographic barrier between 
Africa and the Levant during dry glacial periods, whereas 
it is suggested that during humid interglacial periods the 
desert could sustain humans traversing (and even occu-
pying) it, thus enabling the northward movement of mod-
ern humans (Lahr and Foley 1998; Osborne et al. 2008). 
Supporting paleoclimatic data were provided by Vaks 
et al. (2007), who show that during the time span 140,000–
110,000 years ago the Negev desert in the southern Levant 
witnessed enhanced amounts of rainfall. Neanderthals, 
on the other hand, are believed to have been susceptible to 
arid, cold climatic conditions in their heartland territories 
during glacial periods, when they expanded their home 
ranges to more southern territories (as modeled by Rak 
1993). Such dispersals would have coincided with periods 
when the Sahara was presumably impenetrable.

Biogeography seems to offer a regulating mechanism 
of alternating episodes of population infl uxes into the 
Levant from Europe and the African continent, yet climatic 
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conditions may have played a less deterministic role than 
this model presumes. The Aterian of North Africa attests 
to human presence in the Sahara in the Upper Pleistocene, 
a time when no humid intervals could be confi rmed for 
this region (Garcea 2004). Thus, the biogeographic barri-
ers may not have been impenetrable, and some ecological 
niches in the Sahara could have been exploited over short 
intervals by traversing hominin groups (Derricourt 2005), 
enabling movement both into and out of the Levant over 
extended periods of time.7 Indeed, evidence from mtDNA 
studies implies back-migration(s) from the Levant into 
Africa around 47,000–45,000 years ago (Olivieri et al. 2006), 
during the dry and cold Heinrich 5 event. This seems to 
have taken place when Levantine groups were still rely-
ing on Middle Paleolithic technologies. The paleoclimatic 
data from 140,000–110,000 years ago (Osborne et al. 2008; 
Vaks et al. 2007) have no bearing on the earlier presence of 
Moderns in the Levant, suggested by any reading of the 
Tabun sequence. By the same token, it is diffi cult to explain 
the southbound movements of Neanderthals as being initi-
ated or regulated by climatic changes as such, given the evi-
dence that at times they successfully occupied rather harsh 
regions of Eurasia (Hoffecker 1999; Krause et al. 2007).8

The biogeographic explanations of alternate occupa-
tions are valid if one accepts the “main stream” geochronol-
ogy of the Levantine Middle Paleolithic. However, when 
decoupled from these age estimates, the models seem less 
relevant to the question of Neanderthal–Modern interac-
tions within the Levantine region. Hence, biogeographic 
considerations do not seem to provide independent evi-
dence to bear on the Neanderthal–Modern question.

Re-thinking Competition in Levantine Contexts

Competitive scenarios describing the relationship between 
Levantine Middle Paleolithic hominin populations assume 
that when a new infl ux of either hominin group occurred, 
there was a narrow “window” in time when members of 
the two populations came into close contact until one out-
competed the other. A second assumption of competitive 
models for the Levantine Middle Paleolithic is that com-
petition between similar taxa must lead to competitive 
exclusion (i.e., a biogeographic shift) or extinction of one 
of the competitors (e.g., Clark et al. 19979), unless compe-
tition is alleviated by niche separation through resource 
partitioning. In the case of hominins, the latter could 
involve different technologies and/or differential orga-
nization of technology. Both of these assumptions merit 
further scrutiny.

For a competitive relationship to evolve, two (or 
more) congruent populations must be sympatric and 
synchronic for some time. The model thus assumes that 
Moderns and Neanderthals coexisted for at least a brief 
period when population infl uxes occurred. Within the 

framework of the competitive model, the lack of archae-
ological evidence for coexistence is explained by sug-
gesting that periods of overlap “were too brief to leave a 
detectable fossil record” (Shea 2003:177), a statement that 
obviously is not anchored in the geochronological data as 
such. The model requires a leap of faith. It argues that pop-
ulation densities were very low (see below) and assumes 
that the Levantine landscape was inhabited for most of 
the time by a single population at a time. It also empha-
sizes the inadequacy of the geochronological evidence to 
inform us of inter-groups synchrony (Shea 2003, 2006a). 
Yet the very same model suggests that, within such broad 
time–space dimensions, there were very concrete, short-
duration competitive encounters among populations that 
were thin over the landscape, ultimately leading to inev-
itable competitive exclusion or extinction of any of the 
competitors.

Modern ecological thinking puts into question the 
inevitability of extinction/geographic dislocation in the 
Levantine Middle Paleolithic as the result of competition. 
Such scenarios are possible but not inevitable outcomes 
of sympatry (Tokeshi 1999:219). Two congruent competi-
tors may stably coexist through their ability to invade 
one another’s habitats and to colonize empty patches 
(Wang, Zhang, and Liu 2000:632), particularly in hetero-
geneous, spatially fragmented habitats. The presence of 
a competing species tends to affect both habitat coloni-
zation rates (i.e., it slows down the process) and the per-
severance of the competitor. Moreover, the outcomes of 
inter-species competition depend on its intensity, so that 
prolonged coexistence is more feasible when competi-
tors are congruent than it is when competition is unbal-
anced between a strong and a weak competitor (Wang, 
Zhang, and Liu 2002:498). Another important factor in 
the emergence of competitive relationship is population 
densities. If those are kept in check by an extrinsic factor 
through evolutionary time, competitive tendencies asso-
ciated with resource scarcities may not evolve (Tokeshi 
1999:223).

Competition-regulated, inevitable extinction of 
hominin lineages in the Levant may have been an appro-
priate model when Neanderthals were presumed to be 
weaker challengers to Moderns. As Neanderthals are 
now accepted to have been congruent competitors on 
the Middle Paleolithic Levantine stage, this premise can 
no longer be an axiom from which model building pro-
ceeds. Rather, it is a hypothesis that requires independent 
testing again from consilience of evidence. The relevant 
topics are levels of competition-generating resource stress 
and the plausible levels of the inevitable inter-groups fric-
tion. These questions can be addressed, albeit indirectly, 
by looking at the productivity of Levantine environments 
and their carrying capacity, and how resource structure 
might infl uence the territorial packing of hominin groups 
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across the landscape. A distinct but related issue is that of 
group sizes and population densities.

The diverse, spatially fragmented and productive 
habitats of the Levant formed conditions that are modeled 
by ecologists as promoting competitive coexistence. The 
variable facies of the Mediterranean ecosystem provided 
large amounts of vegetal biomass that hominins could 
exploit, whereas other ecosystems, albeit less productive 
(e.g., in the Negev desert), still produced biomass that 
could support small, spatially dispersed human groups.10 
In addition, rare botanical remains and more frequent 
faunal fi nds suggest that Middle Paleolithic hominins 
attained a technological level that enabled rudimentary 
resource intensifi cation through processing to enable safe 
consumption (e.g., by fi re; see chapter 8). The vagaries of 
seasonality would be mitigated within relatively small 
territorial ranges by the sharp environmental gradients 
along both North–South and West–East axes (chapter 
8). The spatio-temporal characteristics of habitats would 
require relatively small annual exploitation territories, 
which in turn would operate to reduce the levels of inter-
group competition.

The most severe resource pressures, and hence high-
est levels of competition, would have occurred during 
dry, cold climatic spells in the Mediterranean zone of the 
Levant. At such times the area along the coastal plain 
and on the foothills of the mountains would have been 
more attractive due to the higher stability and durability 
of its resource structure compared to other ecosystems.11 
Territorial mechanisms and cultural markers may have 
acted to reduce the levels of friction and competition even 
during dry periods (Hovers 2001 and references therein). 
Indications for technological traditions (chapter 8), cou-
pled with the evidence for non-lithic traditions (e.g., pur-
poseful burials, the use of non-utilitarian objects, pigment 
use), may refl ect group cohesion in the context of inter-
group dynamics (Hovers 2001, 2006).

In sum, given our current understanding of the 
environmental and archaeological record of the Levant, 
conditions in the region could lead to a state of competi-
tive equilibrium, and relatively prolonged coexistence 
between Moderns and Neanderthals during the Middle 
Paleolithic would be possible. The fact that dated occu-
pation horizons tend to fi ll in the chronological gaps 
between dated hominin-bearing horizons is consistent 
with this notion. Although competition probably infl u-
enced Levantine Middle Paleolithic population dynam-
ics, it may not have played as decisive a role in shaping 
inter-group relations as the models argue. Moreover, lev-
els of Neanderthal–Modern competition need not have 
been different from those operating between same-taxon 
groups, with one probable difference. When separate 
small groups aggregated, members of the two popula-
tions might have competed more actively (see below).

Continuity and Extinctions

Competitive coexistence of congruent hominin popula-
tions in the Middle Paleolithic Levant is a plausible sce-
nario according to both theoretical ecological principles 
and the archaeological record. Can a case be made, then, 
for occupational continuity in the region? Clearly, categor-
ical claims favoring this notion should be examined along 
the same lines of critique as the competitive model. We 
need to consider the plausibility of such a scenario on the 
basis of the evidence in hand.

Stochastic extinctions are part of the evolutionary 
history of small groups due to a variety of changing con-
ditions (e.g., Harpending and Rogers 2000), of which inter-
taxa competition is but one. If at any given time during 
the Middle Paleolithic population size in the Levant stood 
at extremely low numbers, for example, 1,200 individuals 
as suggested by Shea (2006a),12 severe competition among 
groups is an unlikely scenario. Moreover, if Levantine 
populations were so small, hominin groups in the Levant 
hovered on the brink of extinction, perpetually running 
the risk of not reaching the threshold required for a viable 
population (see discussion of population sizes in Shennan 
2002; Wobst 1974, 1976). This would be especially true if 
the Levant were a closed region, with population infl uxes 
from the south and north restricted if not impossible for 
very long periods of time. Local extinctions would have 
occurred independently of the presence of members of a 
competing hominin taxon.

It is likely that the Levantine Middle Paleolithic has 
seen its share of local groups going extinct. Rapid demo-
graphic crashes would have disrupted continuous social 
storage of ecological and cultural information (Hovers 
and Belfer-Cohen 2006; Shennan 2002). The archaeologi-
cal record of the Levant is suggestive of such instances. 
Indeed, the record of symbol use at Qafzeh itself is a com-
pelling case of such disruptive episodes (e.g., Hovers et al. 
2003). Even if higher population size estimates are used 
in the model and biogeographic barriers were more per-
meable (as discussed above) than suggested by Lahr and 
Foley (1998) and Vaks et al. (2007), small groups would 
still be likely to experience occasional crashes.13 In short, 
the notion that small groups underwent severe demo-
graphic crashes is not tethered by default to annihilation 
of taxonomic lineages.

Arguably, there are some indications for a degree of 
occupational continuity of the Levant during the Middle 
Paleolithic. These come from separate disciplines (phys-
ical anthropology and archaeology) and are based on a 
number of lines of inquiry such as anatomical studies, 
lithic analyses, and study of settlement patterns; thus they 
provide confi rmation of our “modest reality.”

Qafzeh Cave fi gures prominently in the arguments for 
continuity from the perspective of physical anthropology. 
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Given the anatomical evidence and ensuing phylogenetic 
reconstructions, there have been suggestions that the 
progenitors of the Skhul–Qafzeh “proto Cro-Magnons” 
should be identifi ed in the population represented by 
the late Lower Paleolithic Zuttiyeh fossil. This in turn 
could imply the presence of a locally evolving popula-
tion throughout the early part of the Middle Paleolithic, 
at least until the time of Skhul and Qafzeh (Stringer and 
Andrews 1988; Vandermeersch 1982). Such a model is not 
informed one way or the other by the geochronological 
record of the Levantine Middle Paleolithic.

As discussed at length in chapter 8, studies of Middle 
Paleolithic settlement patterns in the Levant suggest that 
the number of sites, as well as occupation intensities per 
site, in general increased through time. Whether this trend 
is attributed to an evolutionary process of irreversible, 
gradual pan-Levantine population growth toward the 
end of the Pleistocene or is perceived as the result of more 
localized “refugia” conditions, some level of population 
growth is implied (Hovers 2001; Meignen et al. 2006; 
Speth and Clark 2006; Stiner 2005; Wallace and Shea 2006). 
The repeated site occupations, often of high intensity (as 
detailed in chapter 8), are suggestive of some degree of 
population stability or slight increase through time, albeit 
not necessarily as a continuous process throughout the 
Middle Paleolithic. Thus, the patterns observed in the 
archaeological record are inconsistent with short-duration 
peaks in population size due to infl ux of populations, that 
were later reduced to the brink of annihilation through 
strong competition. The difference that may have been 
made by population infl uxes to the overall process was 
one of degree, but not of kind (Hovers 2001).

Perhaps the most ambiguous line of reasoning in 
favor of some level of occupational continuity derives from 
general aspects of the Levantine Middle Paleolithic lithic 
assemblages. As discussed throughout this study with par-
ticular reference to Qafzeh, and more generally with regard 
to the Levantine Middle Paleolithic as a whole, the lithic 
assemblages refl ect what appear to be contrasting trends of 
conservatism and change. A feature shared by most assem-
blages is the extensive use of Levallois fl aking concepts. 
Emphases on particular modes of Levallois reduction, 
however, changed variably through time, such that each 
“Tabun-type” Mousterian contains more than a one tech-
nological variant. Additionally, the Levallois component 
of the Levantine Mousterian is accompanied by a num-
ber of other fl aking systems (i.e., the laminar and discoi-
dal systems) used variably throughout the time span of the 
Middle Paleolithic. Yet the diverse technological make-up 
of the lithic assemblage is associated with a restricted set 
of typological forms (Goren-Inbar and Belfer-Cohen 1998; 
Hovers 1997, 1998; Meignen 2000; Monigal 2002). Although 
this observation dates back some twenty-fi ve years, it is 
still largely valid (as discussed in chapter 1).

The Levantine archaeological record exhibits its 
own trajectories of stability and change, seemingly unaf-
fected by cultural patterns and markers in the regions 
from whence humans dispersed into the Levant. In and 
of themselves, the patterns of non-directional change, 
reduced typological diversity, and paucity of diagnos-
tic types are not exceptional in the context of the Middle 
Paleolithic, a time span promoted as poor in technolog-
ical innovations and lithic morphological diversity (e.g., 
Kuhn and Stiner 1998; Shea 2006a; Stiner 2005). However, 
when such patterns are viewed against the backdrop of 
Old World prehistory, from the perspective of a region 
that had seen population movements from both Europe 
and Africa they become more intriguing.

Some technological traits, such as Levallois fl aking 
concepts and systems, are shared across vast regions of 
the Old World, including Africa (e.g., Pleurdeau 2003; 
Villa, Delagnes, and Wadley 2005), possibly testifying 
to deep-rooted origins in a technological entity that was 
ancestral to the Middle Paleolithic/Stone Age. Similarly, 
systematic production of blades appears at ca. 300,000 
years ago or slightly earlier, both in sub-Saharan Africa 
during the transition from the Early to Middle Stone Age 
and in the Amudian facies of the Acheulo-Yabrudian in 
the Levant (Barkai, Gopher, and Shimelmitz 2005 and 
references therein; McBrearty and Tryon 2006; McBrearty, 
Bishop, and Kingston 1996; Texier 1996), where it is fol-
lowed by considerable emphasis on laminar production 
systems during the early Middle Paleolithic ca. 250,000 
years ago (Meignen 1998, 2000), some of which are indeed 
reminiscent of those seen in Europe.

And yet, technological analyses that go beyond mor-
phology indicate that blade production systems involve 
an array of regional technological systems that are not 
shared continuously across vast geographical space. Some 
techno-morphological concepts, such as the production 
of elongated pointed blades, were possibly diffused from 
Africa to the Levant by populations dispersing during the 
earlier stages of the Levantine Middle Paleolithic before 
the last interglacial (Brooks et al. 2006; McBrearty, Bishop, 
and Kingston 1996). Even if that were the case, such ele-
ments seem to have undergone their local trajectories of 
technological change, little infl uenced or informed by the 
African subsequent evolution of the same forms (Brooks 
et al. 2006). Other lithic features remained restricted geo-
graphically and temporally. Thus, the typical Nubian 
Complex is tethered to the lower Nile Valley until the last 
interglacial, not reaching the Levant during the Middle 
Paleolithic (Crew 1975; Van Peer 1998). The regionalism 
of lithic forms, in particular points, has been hailed as a 
marker of the precocious sub-Saharan African Middle 
Stone Age record, where points in particular show geo-
graphic and temporal diversity of forms and shaping 
techniques (Clark 1988; McBrearty and Brooks 2000). 
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These forms are not echoed at all in the Levant. Similarly, 
multiple regional trajectories of stasis and change become 
amply evident toward the end of the period in Europe, 
when Neanderthals in various areas use regional variants 
of Levallois and other fl aking methods as well as rela-
tively local typological forms (e.g., Bar-Yosef and Pilbeam 
2000; Delagnes and Meignen 2006; Kuhn 2006; Marks and 
Chabai 2006). It is diffi cult to pinpoint any techno-mor-
phological patterns in the lithic assemblages of the Levant 
that can be linked to specifi c forms or technologies used 
by Middle Paleolithic groups north of the region.

In sum, few (if any) of the specifi c characteristics of 
neighboring regions occur in the Levant, despite its being 
the zone into which populations dispersed from both 
Africa and Europe. On a tentative map marking the ter-
ritorial boundaries of Middle Paleolithic archaeological 
cultures, the Levantine Mousterian emerges as a separate 
phenomenon, readily distinguished from other regional 
entities (Bar-Yosef 2006:312–315, fi g. 1).

This is true of other manifestations of material 
culture as well. Thus, the choice of raw materials and 
techniques for the production of shell beads at Skhul 
is similar to that observed in African Middle Stone Age 
occurrences and is viewed as part of a pan-African tradi-
tion (Vanhaeren et al. 2006). On current evidence, how-
ever, Skhul at 120,000 years ago represents the oldest 
manifestation of a “pan-African” tradition of bead mak-
ing and use when compared to Blombos (d’Errico et al. 
2005) or Taforalt (Bouzouggar et al. 2007). It is there-
fore not entirely clear where the tradition of shell bead 
fi rst emerged, especially if one bears in mind the possi-
bility of permeable boundaries (as opposed to biogeo-
graphic barriers) discussed above. Similarly, a different 
tradition, unrelated to the “pan- African” one, is possi-
bly manifested in the layers of Qafzeh dated to 92,000 
years ago, possibly as a result of (another?) emerging 
Levantine tradition. Other non-lithic traits typical of the 
African record, such as the use of ochre, appear briefl y 
in the Levantine Middle Paleolithic and then disappear 
(Hovers et al. 2003). This is somewhat reminiscent of the 
later Upper Paleolithic, when distinct Aurignacian traits 
indicated dispersal of Aurignacian groups from Europe, 
followed by short-term persistence of Aurignacian 
groups in the Levant and culminating in their assimila-
tion into the local Levantine population (Goring-Morris 
and Belfer-Cohen 2006). Still, the Levantine record dif-
fers from the African one in that the sporadic use of 
ochre in the Levant is clearly conducted in the context of 
symbolic activities (Hovers et al. 2003), whereas much of 
the well-documented use of ochre in Africa occurs either 
in an unclear context (see summary in McBrearty and 
Brooks 2000) or is primarily utilitarian, with symbolism 
playing a secondary, implied role (e.g., Lombard 2005, 
2007; Wadley 2005a, 2005b).

Undoubtedly, many of the similarities in tool kits 
of the Levantine Middle Paleolithic derive from their 
use as technological aid and as adaptive strategies to 
local conditions (inclusive of a few tactical variants; 
chapter 8), although it is noteworthy that lithic variabil-
ity does not appear to be highly responsive to climatic 
shifts as documented by several lines of evidence. It is 
also intriguing that point forms that emerged in Africa 
prior to 100,000 years ago as a means of enhancing 
hominin adaptive strategies (Brooks et al. 2006) do not 
seem to have been brought into the Levant by groups 
of Moderns that (in all the interpretations mentioned 
in this chapter) dispersed from Africa during the last 
interglacial, 130,000–90,000 years ago. Two scenarios are 
possible here. According to the fi rst one, incoming pop-
ulations never managed to subsist in the Levant long 
enough to leave their diagnostic marks. Alternatively, 
the conservatism of lithic morphologies may suggest 
that incoming groups from either Africa or Europe con-
formed to local lithic practices and traditions,14 which in 
turn would imply some continuity of human occupation 
in the region despite possible small-scale, local group 
extinctions. In such a case, the arguable simplicity of the 
Levantine Middle Paleolithic tool kit (Shea 2006a) has no 
bearing on the question of identifying dispersing homi-
nin populations. By the same token, the putative differ-
ences between the technologies of modern humans and 
Neanderthals depend on the geochronological scheme 
that one adopts as a framework for interpretation. If a 
slightly different chronology is adopted for either one of 
the two populations, as argued above, this technologi-
cal dichotomy may equally represent a much broader 
spectrum of technological variation that may or may 
not be patterned along the taxonomic dividing line and 
form chronologically coherent technological clusters. In 
other words, technological variability does not neces-
sarily stem from recursive population movements and 
discontinuous occupations.

Interestingly, much of the dynamic of the Middle 
Paleolithic seems to have continued into the Middle-to-
Upper Paleolithic transition and the Upper Paleolithic 
of the Levant, which is characterized by the relationship 
between resident populations and those that reached the 
region around 45,000 years ago. The technological vari-
ability of the late Middle Paleolithic likely played a key 
role in incorporating technological innovations into tech-
nological concepts retained from the Middle Paleolithic 
(Hovers 1998a; Meignen and Bar-Yosef 2002). Early Upper 
Paleolithic technology should be viewed in terms more 
of modifi cations of the underlying Middle Paleolithic 
concepts than of revolutionary conceptual changes. 
This is evidenced in the continuation of the Levantine 
Mousterian notion of a pre-planned, prepared core tech-
nology into the Upper Paleolithic, with a shift (rather 
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than the introduction of a brand new concept) from the 
Middle Paleolithic “surfi cial” concept of core reduc-
tion to a more “volumetric” one observed in the Narrow 
(N)-fronted cores of the Ahmarian (the fi rst full-fl edged 
Upper Paleolithic entity in the Levant). Production of 
unretouched Levallois points was replaced by the man-
ufacture of Emireh points with bifacial thinning, in turn 
rapidly replaced by abrasion of the removal surface of 
N-fronted cores. The latter enabled more effi cient exploi-
tation of the initial volume of the nodule. This low-key 
innovation was in many ways a conceptual refi nement 
of the Levallois “recurrent” approach. Nonetheless, it 
led to related improvements (e.g., the production of 
more functional blanks per unit volume), which are con-
sidered the hallmark of Ahmarian technology (Belfer-
Cohen and Goring-Morris 2007, in press; Davidzon and 
Goring-Morris 2003; Goring-Morris and Davidzon 2006). 
Technologically speaking, the change from Levantine 
Middle to Upper Paleolithic patterns differs from the pre-
ceding Middle Paleolithic record in that some external 
technological practices were fi nally absorbed and incorpo-
rated into the technological and conceptual infrastructure 
of local populations, emerging as accepted innovations 
that became normative (Hovers 1998a). The advantages 
of some technological innovations, as small as they might 
have been, could have tipped the balance in the long run 
and brought about the emergence of Upper Paleolithic 
technologies.

How these processes are related to the taxonomic 
identities of the authors of the lithic assemblages (and of 

other cultural manifestations) remains unclear for both 
the Middle (in the context of some occupational conti-
nuity) and the Upper Paleolithic. As discussed above, 
neither the region’s size nor its resource structure neces-
sitated regular, frequent interactions between competing 
hominin groups even if a scenario of occupational con-
tinuity is adopted. If interactions between Moderns and 
Neanderthals involved close contacts, they might well 
have been sporadic enough not to affect the taxonomic 
distinction of two groups that had gone their distinct 
evolutionary ways long before they came into contact in 
the Levant. It is possible that the technological traditions 
observed archaeologically represent social distinctions 
(chapter 8) that might have inhibited such contacts on the 
inter-taxon level. Combined with the alternative inter-
pretations offered here of the other sets of data discussed 
above, this is a plausible explanation.

It is important to stress here that the above discussion 
has no bearing on evolutionary continuity of Neanderthals 
or Moderns, an issue that is better dealt with in the con-
text of anatomical and paleo-genomic studies. In fact, 
the premise that the two hominin groups moved into the 
Levant after they had diverged evolutionarily on a signif-
icant taxonomic level is at the foundation of this discus-
sion. My intention here was to emphasize that biological 
distinction should not, and in fact does not, necessarily 
dictate the type of explanatory models and scenarios for 
either lithic variability and technological organization in 
the Levantine Middle Paleolithic, or, on the broader scale, 
of population dynamics in the Levant.
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10
Concluding Comments

Tracing Behavioral Modernity in the Levantine Record

Paleoanthropologists interested in the Middle Paleolithic 
often emphasize the monotonous nature of the mate-
rial culture of this period. In the Levant, however, lithic 
variability is a long-recognized feature of the Middle 
Paleolithic record. Accordingly, at the core of this study 
are attempts to identify the unifying rules and processes 
that led to the diverse facies of a single, clearly defi ned pre-
historic entity, the Levantine Mousterian. The sequence of 
assemblages from the terrace of Qafzeh Cave has served 
as the main case study.

The choice of Qafzeh as the focal site for this study 
responded to several concerns. As a rule, in the major-
ity of Middle Paleolithic sites, detailed analyses of lithic 
assemblages had served as the main source of information 
from which models relating to broader issues were con-
structed. Some aspects of the lithic assemblages in Qafzeh, 
specifi cally the predominant reduction sequences, super-
fi cially seemed to be unusual compared to many, if not 
most, Levantine Mousterian sites (particularly cave sites). 
Additionally, it was the only site in which assemblages 
authored by Middle Paleolithic anatomically modern 
humans were excavated systematically (by the standards 
of modern research) and collected without any selection 
on the part of the excavators, which in turn enabled a 
detailed study. Finally, manifestations of behaviors were 
expressed through several types of non-lithic and non-
faunal fi nds that were almost unknown from other sites 
of this period. This constellation created an integrated 
data base that provided independent lines of evidence, 
which could be used to explore the strengths and weak-
nesses of inferences as to the causes of lithic variability. 
Stratigraphic evidence and absolute dating establish the 
fact that the sequence from Qafzeh terrace does not span 
the whole duration of the Levantine Mousterian. Nor 

does the sequence contain the earliest or latest stages of 
the Middle Paleolithic period in this region. Still, a review 
of these assemblages in the broader context of the Levant 
furnishes some insights into fundamental concerns with 
regards to the Mousterian phenomenon in the Levant 
and elsewhere, at the same time leaving open other ques-
tions and raising new ones. The patterns and trends of the 
Levantine record that have been discussed in this study 
are signifi cant for the understanding of the global Middle 
Paleolithic record but also in the contexts of conceptual 
frameworks and epistemological issues pertinent to the 
archaeological phenomenon.

One immediate implication of the analysis concerns 
the issue of lithic variability and biological taxonomy. 
The analysis clearly shows that the range of lithic pro-
duction technologies seen in the assemblages of Qafzeh 
falls comfortably within the range of technological reper-
toires represented by Neanderthal-authored assemblages 
in Europe (Hovers 1997). The similarity is especially evi-
dent where comparable methodologies were used in 
analysis (e.g., at sites such as Fonseigner, Les Canalettes; 
see Geneste 1985; Meignen 1993).

The Levant is in some ways an archaeological 
“controlled-environment laboratory” for the Middle 
Paleolithic, in which the behaviors of the two populations 
can be studied against environmental backgrounds that 
are essentially similar, notwithstanding time-induced 
changes. In this “laboratory,” the premise that biologi-
cal distinction between the Levantine populations is the 
source of variability does not pass muster. In fact, lithic 
production strategies that are heralded as characteristic 
of many Neanderthal assemblages in the Levant (i.e., the 
emphasis on convergent fl aking and on the production of 
triangular and pointed pieces) are less comparable to their 
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Eurasian counterparts than are the Qafzeh assemblages. 
This mosaic of similarity and differences across geographic 
distances and different hominin populations speaks vol-
umes about the weakness of notions that link lithic produc-
tion procedures with biological affi nities. Lithic production 
strategies in the Middle Paleolithic are not taxon-specifi c 
and are therefore not diagnostic of a particular biological 
group. The distinction between Neanderthals and Middle 
Paleolithic anatomically modern humans as different bio-
logical populations or even species, valid as it may be, 
does not appear to have driven lithic variability. Various 
levels of variability, which may have enhanced processes 
of group distinction, are observed between biological taxa 
but also within assemblages authored by a single homi-
nin taxon (Hovers 1997, 1998a; Goren-Inbar and Belfer-
Cohen 1998). This position has recently been endorsed 
by additional researchers and now serves as the basis for 
the construction of new hypotheses regarding the nature 
of the Middle Paleolithic as well as the Middle-to-Upper 
Paleolithic transition (e.g., Shea 2003; 2006a, 2007b).

From the perspective of the fi rst decade of the twenty-
fi rst century, this is not a ground-breaking insight. When 
discussion is confi ned to the Middle Paleolithic, the vari-
ability seen in Europe during this time, regardless of how 
it is defi ned (e.g., Binford 1973; Bordes and de Sonneville-
Bordes 1970; Delagnes and Meignen 2006), occurred 
within a single hominin taxon. From this perspective, the 
presence of two hominin types in the Levant is anecdotal 
to the theme of Levantine Middle Paleolithic technolog-
ical and (as has been argued here) cultural variability. 
While it would be foolish to argue that these two facets 
of human evolution are not related, the numerous pro-
cesses involved are interrelated in ways that are not con-
sistent and not always predictable. Indeed, the diffi culty 
of grasping the fact that material culture and biological 
evolution and taxonomy have their separate trajectories 
has led to some of the unsuccessful attempts (discussed 
in earlier chapters) to reconcile the two records. It is there-
fore useful to stress that the concept of bio-cultural evo-
lution, implying as it does that the two realms of hominin 
evolution are driven by the same processes, is conceptu-
ally fl awed (Hovers 2006).

The analysis of the Qafzeh assemblages suggests 
that variations in subsistence-related lithic organization 
were shaped through tactical shifts in mobility and set-
tlement behaviors in response to (primarily) seasonal 
plant availability. By and large, this result is consis-
tent with predictions from the group of models dubbed 
“ecological models” throughout this work. The analysis 
of the production processes of lithic technological aids 
points to the role of socially driven behaviors that mesh 
with economic decision making. This suggestion is sup-
ported by the “additional” lines of evidence (burials, shell 
beads, pigment use) provided by the Qafzeh record. Such 

technological variations represent processes of cultural 
selection, likely propelled (and hence biased) by conform-
ism to the technological norms of social groups. Some 
researchers would not agree that these data provide suf-
fi cient evidence for inferring that self-emergent culture 
(as defi ned by Chase 2006) had evolved by the Middle 
Paleolithic. Many archaeologists, however, would accept 
that lithic variation at this site demonstrates the imple-
mentation of transmitted, societal knowledge, indicating 
that social traditions had emerged and are identifi able in 
the material record of Qafzeh.

On expanding the scope of the study to encompass the 
Levantine Middle Paleolithic as a whole, these conclusions 
were borne out at other sites and for other assemblages. An 
inference drawn from the Levantine data is that, regard-
less of temporal range or hominin type, the variability of 
both lithic production systems and technological organi-
zation was governed by two major themes. Responses to 
the demands of the environment were fi ltered through the 
mesh of societal norms. The mechanisms of stabilizing 
the direction of cultural selections, as discussed in detail 
with regard to Qafzeh, can be attributed to rigid systems 
of knowledge transmission that would have reduced sig-
nifi cant intra-assemblage technological variation by tag-
ging it as risky and socially costly. This is often the case in 
small-scale societies (Lepowsky 1991). Thus, much of the 
patterned variability in the Levantine record may repre-
sent, in addition to consideration of functional needs, 
“adaptation” to social norms and cultural thresholds.

The combined weight of all the types of evidence in 
Middle Paleolithic sites suggests that the Mousterian rec-
ord depicts, in addition to successful adjustment to exter-
nal conditions, the existence of self-defi ned social units. 
Such rigid systems of intra-group transmission would 
have led, over space and time, to the inter-group varia-
tion that can be observed in the archaeological record of 
organizational responses of Middle Paleolithic bands in 
the Levant. More conspicuous manifestations of group 
distinction through aspects of the lithic assemblages seem 
to have occurred within the Mediterranean zone of the 
central and northern Levant, which at times served as 
refugia for a number of groups (Hovers 2001). The evi-
dence lends credibility to the suggestion that the same 
process, although possibly to a lesser degree, occurred 
in other regions of the Levant, in environmental condi-
tions that dictated lower density, and thus less intensive 
contacts among groups. Although lithic variability in the 
Levantine Mousterian as a whole is partly the outcome of 
organizational responses to the constraints of the physical 
environment, its impetus derives also from the delinea-
tion of social units across time and space.

Here a word of clarifi cation is warranted. The signa-
ture of lithic tradition is obviously seen in the variabil-
ity of production methods adopted and adhered to by 
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specifi c groups. It is expressed not so much in innovative 
use of previously unknown technologies but in the con-
sistent use by a group of a few specifi c variations from 
the fi nite number of options encountered within the 
Levallois fl aking system. It is this which lends the record 
an appearance of monotony and has given rise to sugges-
tions that the lithic record in the Levant refl ects “conver-
gence of technological evolution” due to the simplicity of 
the lithic repertoire (e.g., Shea 2006a). Close analysis has 
often revealed the nuances that refl ect the non-functional 
(“isochrestic”) decisions made during knapping. In fact, a 
methodological realization stemming from this research 
is that there is little leeway for shortcuts in the study of 
Levantine Mousterian lithic variability. Strategic, deduc-
tive research is an adequate starting point for dealing 
with Middle Paleolithic lithic variability. However, the 
generalities encompassed in the premises of “ecological 
models” cannot in and by themselves explain the sources 
of this variability.

In the past, several researchers have pointed out 
a seeming paradox of the Middle Paleolithic. Its long 
period of evolutionary success appears inconsistent 
with the monotony of Middle Paleolithic technology and 
lithic assemblages, which in turn suggests that Middle 
Paleolithic technologies “were somewhat less . . . thor-
oughly articulated with other domains of life than is the 
case with the technologies of modern humans” (Kuhn 
1995a:174).1 Middle Paleolithic hominins were not up 
to the task of integrating various domains of their lives, 
an ability believed to have been achieved exclusively by 
modern humans (according to some, it is this ability that 
defi nes truly modern humans). The various types of data 
used in this study, however, do not support the notion that 
Middle Paleolithic technological behavior was divorced 
from other aspects of hominin existence. The weight of 
the Levantine evidence stresses the integrated nature 
of the technology, social structure, and environmental 
intelligence of Levantine Moderns and Neanderthals 
alike (Hovers 1997). Thus, the results of this study of the 
Levantine Middle Paleolithic are in accord with the con-
clusions of more recent research on the Middle Paleolithic 
in general, which has gone a long way toward abolish-
ing notions of Mousterian toolmakers as incomplete pro-
totypes of modern humans (Kuhn and Hovers 2006:8). 
Thus, perceptions of Middle Paleolithic lithic monot-
ony and variability bear directly on the way in which 
researchers have looked at the Middle Paleolithic record, 
what constitutes modern behavior and how “modernity” 
was “achieved.”

There is no comprehensive theory that unifi es the 
approaches of the numerous disciplines concerned with the 
question of human modernity (Chase 2006; Henshilwood 
and Marean 2003; Wadley 2001). The yardstick for defi n-
ing this property of humanity shifts across disciplines and 

varies among scholars within any single discipline. Since 
paleoanthropology is no exception to this rule, the defi -
nition of “modern humans” and “behavioral modernity” 
remains one of its most challenging tasks. Researchers 
rely on an implicit understanding of what is alluded to 
by using the term “modern” in relation to the archaeolog-
ical record (Belfer-Cohen and Hovers, n.d.). The infamous 
“grocery list” approach to the issue (i.e., the recognition 
of modernity by a list of traits, such as pigment and shell 
use, symbolic burials, or composite tools made of stone 
and organic components, among other things) is fl awed 
because it is driven by the empirical record rather than 
by overarching theory (Henshilwood and Marean 2003). 
Still, the items on this list keep popping up as important 
building blocks of other, more sophisticated models.

In the wake of the Eurocentric paradigm, some efforts 
focus on linking behavioral with anatomical modernity. 
Klein (1995, 2000) tackled this issue by suggesting that 
fully modern cognition (and the behaviors that it enabled) 
emerged when unknown changes in the wiring of the 
human brain, caused by unspecifi ed genetic mutation(s), 
rendered it fully modern (see also Noble and Davidson 
1993). One can perceive this hypothetical event as com-
patible with suggested scenarios of cognitive change, 
such as the relatively sudden, “catastrophic” appearance 
of language (Bickerton 1990; Chomsky 1986; Klein 1990), 
the emergence of “enhanced working memory” (Coolidge 
and Wynn 2005; Wynn and Coolidge 2006, 2007), or the 
full integration of cognitive processes in the modular 
brain (Fodor 1985; Mithen 1996). According to Klein’s 
suggestion, the postulated gene-driven change occurred 
at the end of the MSA among sub-Saharan African popu-
lations of Homo sapiens. The cognitive change provided 
these already anatomically modern humans with the evo-
lutionary edge that made them successful colonizers of 
Eurasia. Bar-Yosef (2002) hypothesized a technological 
revolution, moving rapidly from a single point of origin 
to neighboring areas. While the timeline of this model is 
similar to that proposed by Klein’s, the emphasis is on 
technological innovations rather than on anatomical or 
neurological ones. A third model (McBrearty and Brooks 
2000) posits that African populations of Homo sapiens 
became gradually more and more behaviorally modern 
during the Middle through Upper Pleistocene. This pro-
cess is refl ected archaeologically in types of fi nds that are 
viewed as indications of behavioral modernity, the num-
ber of which increases gradually from the later part of the 
Middle through the Upper Pleistocene.2 Modern behavior 
then reached other parts of the Old World 50,000–40,000 
years ago, when hominins equipped with fully-modern 
technologies dispersed out of Africa (see also Shea 2003, 
2006a).3 Finally, some scholars hypothesize that sets of tech-
nological innovations were brought about or in fact could 
not have occurred in the fi rst place without innovations 
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in the social structures of MSA hunter-gatherer groups. 
For example, Kuhn and Stiner (2006, with comments) 
suggested that a shift to gendered division of labor, as 
we know it today, is such a key social change. Gamble 
views the ability of humans to form social networks on 
a large geographical scale, a “release from proximity,” as 
a hallmark of modern behavior and a social innovation 
that enabled the global colonization by humans during 
the Upper Paleolithic (Gamble 2007:38,, 211–214).

Models of revolutionary change do not fare well 
against the archaeological record of the Middle, Upper, 
and Middle-to-Upper Paleolithic in the Levant (Hovers 
1997; Belfer-Cohen and Hovers, n.d.). Based on the evi-
dence of lithics, pigment use, burials, or beads and 
ornaments, all of which fi gure prominently in defi ning 
behavioral modernity, the distinction between the two 
sides of the transition is fuzzy in many of these aspects.

Systematic blade production does not intrinsically 
imply a higher degree of planning, dexterity, or capacity 
for technological complexity, and is no longer perceived 
as a hallmark of cognitive, behavioral, or anatomical 
modernity (Bar-Yosef and Kuhn; Boëda 1990; Krin et al. 
2008; Hayden 1993). As a rule, blade production technol-
ogies of the early Middle Paleolithic (summarized briefl y 
in chapter 9) do not pattern temporally in a way that sug-
gests a preordained evolutionary progression “toward” 
an Upper Paleolithic technology. Frequencies of blades in 
the late Levantine Middle Paleolithic decline compared 
to its earlier counterpart, and the trajectories of frequency 
shifts through the sequences of various sites are variable 
(Ashkenazi 2005; Hovers 1998a; Meignen 2000; Monigal 
2002).

Still, the overall high level of technological vari-
ability in the Levant during the late Middle Paleolithic 
may have been conducive to (or even a sign of) higher 
levels of social acceptance of technological innovations 
(Hovers 1998a; Goren-Inbar and Belfer-Cohen 1998). 
Irrespective of whether one associates the occurrence of 
such innovations with autochthonous emergence or with 
exotic origins (through either demic migration or diffu-
sion of concepts), such innovations did not replace exist-
ing Middle Paleolithic Levallois fl aking concepts, but 
rather accrued as a series of small but signifi cant shifts, 
culminating eventually in full-fl edged Upper Paleolithic 
technology (Belfer-Cohen and Goring-Morris 2007). The 
recurrent occurrences of lithic practices during the Middle 
Paleolithic, coupled with the retention of technological 
traditions during the Initial Upper Paleolithic (IUP) make 
it diffi cult to trace diffusion routes or “phylogenetic” rela-
tionships between either MSA or Middle Paleolithic lithic 
industries and those of the Levantine Upper Paleolithic.

Another issue that fi gures prominently in dis-
cussions of the nature and origins of changes at the 
Middle-to-Upper Paleolithic transition is that of material 

manifestations related to symbol use. Irrespective of the-
oretical creeds, most paleoanthropologists accept these 
as a reliable mark of behavioral and cognitive modernity 
(Barham 2007). If shown to be non-utilitarian, burials, pig-
ment use, and the use of beads, notwithstanding critiques 
of their value in assessing hypotheses about cognitive 
modernity (Wynn and Coolidge 2007), depict complex 
behaviors that required mental capacities for abstract 
thinking, synthesizing discrete phenomena into general-
izations, and mental plasticity.

The Upper Paleolithic lithic industries of the Levant 
are seldom accompanied by the manifestations of mate-
rial culture that are commonly cited as the markings of 
the modern mind. There is no evidence for mass produc-
tion of mobile or parietal art. The contexts and frequen-
cies of material manifestations of symbolic behavior in 
the Levantine Pleistocene record are almost reverse of 
expectations within a paradigm of a revolutionary transi-
tion to “modern behavior.” Some of these manifestations 
are, in fact, archaeologically more visible in the Middle 
Paleolithic than on the IUP side of “the transition.”

Eurasian Middle Paleolithic Neanderthals as well 
as Homo sapiens buried their dead intentionally, some-
times associated with grave goods (Bar-Yosef et al. 1992; 
Belfer-Cohen and Hovers 1992; Defl eur 1993; Hovers 
et al. 1995; Hovers, Kimbel, and Rak 2000; Tillier 1990); 
such burials hence have a symbolic aspect. Relying on 
the criteria that are used for recognizing intentional 
burials in the Eurasian record (Belfer-Cohen and Hovers 
1992), one would have to conclude that burials were not 
part of the MSA archaeological record. This confounds 
the question of the origins of this particular practice and 
the timing of its appearance. (The cut marks on the Herto 
skulls [Clark et al. 2003] may represent a different tradi-
tion of mortuary practices.) And yet, in the Levant buri-
als are almost unknown in the earliest Upper Paleolithic 
contexts. The fi rst known Upper Paleolithic (and indeed 
modern humans) burials from the Ahmarian level XII 
of Ksar Akil date from roughly 40,000–35,000 years ago 
(Bergman and Stringer 1989; Mellars and Tixier 1989), 
and are followed by the much younger specimens from 
the Upper Paleolithic (late Ahmarian) levels at Qafzeh 
(dated 31,000–27,000 years ago (Bar-Yosef and Belfer-
Cohen 2004). From this time burials are unknown till the 
end of the Upper Paleolithic period at ca. 23,000 years cal 
BP (Nadel 2002).4

Based on ethnographic, experimental, and empirical 
evidence, ochre in the African MSA has been associated 
with hafting (Lombard 2007; Wadley 2005b, and refer-
ences therein). Despite robust evidence for hafting tech-
niques and materials in the Levantine Middle Paleolithic 
(Boëda, Connan, and Muhesen 1998b; Friedman et al. 
1994–5), ochre in the Levant has not been implicated in 
such contexts. On the contrary, its sporadic occurrence 
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in Qafzeh and its exclusive association with burials and 
hearths bears a strong symbolic signature. Conversely, 
elevated quantities of ochre in Upper Paleolithic sites in 
the Levant are found mainly in mundane contexts and are 
accompanied by a relative abundance of lithics smeared 
with ochre, presumably due to use in daily activities 
(Hovers et al. 2003 and references therein).

Shell beads are one facet of symbolic behavior the man-
ifestations of which in the Levantine Upper Paleolithic are 
more robust and convincing than those seen in the Middle 
Paleolithic. Yet here too the change is of degree rather 
than kind. In both the Middle Paleolithic of the Levant 
and the MSA the sporadic shell beads (Bar-Yosef Mayer 
2005; Bouzouggar et al. 2007; d’Errico et al. 2005; Taborin 
2003; Vanhaeren et al. 2006) “indicate that the choice, 
transport, coloring, and long-term wearing of these items 
were part of a deliberate, shared, and transmitted non-
utilitarian behavior” (Bouzouggar et al. 2007:9969). Thus, 
beginning at least 120,000 years ago, beads were used as 
a means of “information technology” (Kuhn and Stiner 
2007 following Wobst 1977) on a Pan-Mediterranean, Pan-
African scale.5 When associated with diagnostic hominin 
remains, Middle Paleolithic shell beads are found with 
the remains of anatomically modern humans. Still, their 
numbers increase only marginally across the transition to 
the Levantine early Upper Paleolithic. Moreover, the later 
increase of shell bead numbers in Upper Paleolithic sites 
is gradual (Bar-Yosef Mayer 2005 and references therein) 
and does not bear the signature of a revolutionary change 
in the ways of information transmission.

Behaviors that are closely linked with the concept 
of modern cognitive abilities—a high degree of innova-
tiveness, artistic expressions—occur in a piecemeal fash-
ion in the Levant during and after the Upper Paleolithic 
as well. Lithic forms, mainly those of microliths, change 
through time from the early Epi-Paleolithic onward, pre-
sumably as adjustments to technological innovations 
associated with hafting procedures and as expressions 
of group-specifi c styles mediating the territorial pack-
ing of human groups (Goring-Morris and Belfer-Cohen 
1997, 2003). On the other hand, the occurrence of art en 
masse is of a truly revolutionary nature in the Levantine 
record. Signifi cantly, it occurs only at the beginning of 
the Natufi an (at about 15, 000 years cal BP), in associa-
tion with major changes in settlement patterns and sub-
sistence strategies (specifi cally, the change from mobile 
hunter-gatherers to mainly sedentary cultivators).

The patterns on both sides of the Levantine Middle-
Upper Paleolithic “divide” have some far-reaching 
implications. To begin with, the Middle Paleolithic rec-
ord depicts sporadic, erratic occurrences of some mod-
ern behaviors that were not incremental “toward” an 
Upper Paleolithic way of life (Hovers 1997). Various fac-
ets of behavioral modernity seem to have been shared by 

Neanderthals and Moderns in the Levant, while some 
were confi ned to only one of the two populations.

This in turn suggests that the cognitive mechanisms 
for information storage and processing that enabled 
modern behavior, e.g., “enhanced working memory” 
(Coolidge and Wynn 2005), likely emerged within pop-
ulations that were ancestral to both Neanderthals and 
Moderns (Belfer-Cohen and Goren-Inbar 1994; Foley 
and Lahr 1997; Hayden 1993; Hovers 1997; Hovers et al. 
1995).6 Independently, it has been argued that the neural 
and cognitive faculties (namely, the capacity for informa-
tion storage or for innovations) that were expressed in 
archaeologically visible behaviors may have been in place 
within the hominin line well before they appeared as a 
normative, standard behavior of human social entities 
(see Deacon 1989, 1997).7

The visibility of material manifestations of modern 
behaviors in the archaeological record is in itself an indi-
cation that those behaviors were assimilated into societal 
pools of information, where they were transformed into 
viable innovations that persisted long enough to become a 
component of the record (Hovers and Belfer-Cohen 2006). 
Thus, the visibility and frequencies of the so-called “mod-
ern” features in the archaeological record are not just a 
refl ection of internal mental capacities, as those seem to 
have been part of the hominin cognitive make-up before 
the Middle Paleolithic. The crucial triggers of realizing 
latent societal capacities and knowledge involved par-
ticular external circumstances in each specifi c instance. 
The erratic “waning and waxing” of manifestations of 
behavioral modernity (symbol use, occasional techno-
logical innovations) in the Levantine Middle Paleolithic 
thus demand explanation of the mechanisms that “acti-
vated” latent abilities and retained the ensuing behaviors 
long enough to leave an archaeologically visible mark. A 
related question would be why these processes did not 
lead to persistence of the behaviors and their stabilization 
as a fi xed feature of human societies.

In essence, these questions pertain to the stability of 
societal “proclivity to experiment with new ideas , tech-
niques, devices, and strategies to make inventions into 
innovations” (Sundbo 1998:20) and systems of informa-
tion storage and transmission. Once innovative behaviors 
emerge, their retention and transmission are dependent 
on cultural mechanisms of transmission (rites, myths, and 
symbols of social cohesion), the survival of which is related 
to both social and external conditions (Hovers and Belfer-
Cohen 2006). The continuous transmission of knowledge 
requires a critical demographic threshold to be met and 
held (Shennan 2001). Indeed, in modern ethnographic con-
texts, there are intricate correlations between specifi c eco-
logical constraints, demographic circumstances, and the 
complexity and diversity of symbolic systems that serve 
as information storage and transmission mechanisms 
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(Barham 2007:172). Ecological and social circumstances 
regulating population densities (e.g., in refugia areas or 
where large-scale aggregations were not a subsistence 
necessity, or in large-scale sedentary societies) appear to 
have had similar correlations with symbolic behaviors in 
antiquity at different times and in different regions (e.g., 
Belfer-Cohen 1988; Grosman 2004; Hovers 1990a; Jochim 
1983; Keeley 1995). Long-term, continuous low population 
densities in a given region would have disrupted the net-
works of exchange and transmission (Barham 2007:172), 
leading to the disappearance from the archaeological rec-
ord of evidence for the cultural mechanisms that “stored” 
innovations and regulated them, even if the occupation of 
the region was not physically discontinued.

Instability of demographic systems of small-scale 
groups in the Middle Paleolithic (chapter 9) and the 
Upper Paleolithic may explain the “non-modern” trajec-
tories of much of the archaeological record of both peri-
ods in the Levant. Some of the archaeological expressions 
of modern behavior occur in the Middle Paleolithic and 
are discontinued in the Upper Paleolithic, while others 
occur for the fi rst time only in the later Upper Paleolithic 
or even the late Epi-Paleolithic; some accepted manifesta-
tions of modernity, moreover, are never encountered in 
the Paleolithic regional record.

By and large, similar patterns can be observed in 
the regions of the Old World that are considered the 
powerhouse that generated “modernity,” as well as in 
those deemed the recipients of the behavioral and social 
changes entailed by the concept. Fluctuations in the stabil-
ity of demographic systems affected the ability of Middle 
(and in some places, Upper) Paleolithic human groups 
to store information over time. This scenario provides a 
parsimonious explanation for the diverse trajectories of 
emergence and disappearance of archaeological manifes-
tations of modern behaviors in various regions of the Old 
World (James and Petraglia 2005; McBrearty and Brooks 
2000). The take-home message from the Levantine Upper 
Pleistocene record is that, despite the continuous attempts 
of paleoanthropologists to defi ne a single comprehensive 
package of sweeping traits that mark the emergence of 
behavioral modernity, it may not have existed as such. We 
may have been circling around a moving mark.

The Levantine Middle Paleolithic was a period of sta-
sis, i.e., non-directional change. This is not to be confused 
with lack of dynamism. As a matter of fact, any of the mod-
els that one chooses to adopt as a framework for explain-
ing the Levantine Middle Paleolithic presume dynamic 
changes and active adjustments to ecological and social 
constraints. Middle Paleolithic hominins in general were 
successful in surviving in taxing environments and per-
sisted over a long period. In the Levant their challenges 
may have lain more in the realm of inter-population 
encounters than of environmental challenges. Either way, 

the persistent existence of the Middle Paleolithic entity 
could not have taken place without the behavioral fl exi-
bility and dynamic responses of hominins to the particu-
lar challenges of their surroundings. These dynamics, too, 
often go unrecognized because they were not progressive 
in nature and did not necessarily evolve toward what 
eventually became the Upper Paleolithic (Hovers 1997, 
2006; Hovers and Belfer-Cohen 2006).

Evolutionary thought provides a theoretical con-
struct of fi tness landscapes that may help us understand 
the combination of non-directional change and dynamic 
shifts. A “rugged fi tness landscape” construct (Palmer 
1991) recognizes the existence of variable peaks of sub-
optimal fi tness values, separated by troughs of low-fi tness 
adaptive states. Populations are driven to fi tness peaks 
that are higher relative to their peak of origin. The land-
scape can thus host several populations in sub-optimal 
conditions. Once they reach the closest peak, populations 
will not move easily, even if a new peak provides greater 
maximum fi tness, because shifting between peaks neces-
sarily involves a reduction in fi tness. Harsh environmen-
tal or demographic conditions may disrupt the adaptive 
state and reduce fi tness values, displacing a population 
from its current fi tness peak and providing the opportu-
nity for it to begin to scale a higher one that happens to be 
accessible. Middle Paleolithic groups, both globally and 
regionally, can be envisioned as occupying a fi tness land-
scape of numerous, comparable fi tness peaks. “If . . . we 
imagine a very rugged fi tness landscape, with many 
peaks and troughs, then . . . Middle Paleolithic popula-
tions were in fact evolving behaviorally, their fi tness was 
increasing locally, but they happened to be ascending a 
peak (or more likely several peaks) different from the one 
that anatomically modern Upper Paleolithic populations 
eventually climbed” (Kuhn 2006:118).

This work started out as a rather technical inquiry into 
the record of a single site, distinguished mainly by the fact 
that the authors of its lithic assemblages were early ana-
tomically modern humans. However, “[n]o one historical 
trajectory contains enough information to obtain a very 
good grasp of the processes that affect its own evolution” 
(Boyd and Richerson 1992:180). The results of a techni-
cal study concerned with typo-technological variability 
required a wider view of the Middle Paleolithic and its 
place in Levantine prehistory. Thus, the discussion has 
moved from the record of a single site to a broader dis-
cussion of the relationship between technology and land 
use, to a series of inferences about the links between these 
realms of hominin life and social organization.

Science is an enterprise of multiple methodologies 
and paradigms. Evolutionary theory, which provides a 
wide umbrella for understanding hominin evolution, 
also yields some key concepts that emphasize the impor-
tance of historical approaches in the study of the past 
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(Boyd and Richerson 1992; Palmer 1991; Richerson and 
Boyd 2005). Looking at historical processes is not non-
 evolutionary or unscientifi c, and it does not necessar-
ily result in “just-so stories” or irrefutable hypotheses. 
Ultimately, understanding the record of a region requires 
that one stoops from the heights of theory to look at the 
historical details. While this is a daunting task in the vast 
temporal and spatial dimensions of prehistory, it none-
theless has the advantage of making researchers focus 
on those aspects of the record that are not explicated 
by the generalities of overarching theory. As this study 
shows, there are quite a number of such “discrepancies” 
in the realm of Levantine Middle Paleolithic research. 
Such cases are not contrary to notions of fi tness, adap-
tation, or evolutionary success. Rather, they require that 
we reconsider the meaning of these concepts in the con-
text of studying cultural evolution.

It is entirely possible that the end of the Middle 
Paleolithic phenomenon was due to a set of technologi-
cal innovations that emerged in a defi ned core area (Bar-
Yosef 2002) where demographic conditions enabled their 
transformation from inventions to full-fl edged, norma-
tive innovations, and from whence they diffused. These 
would have defi ned the new peaks of fi tness values of 
modern humans. Yet even so, the processes that stabilized 

such technologies in the archaeological record are far from 
being unifi ed or even similar. Between 45,000 to 30,000 
years ago the Old World witnessed a myriad of “Upper 
Paleolithic[s].” Some are completely divorced from the 
material culture of the preceding Middle Paleolithic 
and may indeed refl ect a revolutionary “overthrow” of 
Middle Paleolithic lifeways. In other cases, new techno-
logical practices incorporated local knowledge of the pre-
ceding Middle Paleolithic groups. The Levantine record 
exemplifi es the latter process.

Understanding the Middle Paleolithic record is 
not simply an inquiry into the abilities of hominins “to 
ascend” to the Upper Paleolithic. At the end of the day, 
there was nothing preordained in the Upper Paleolithic. 
The spread and eventual persistence (i.e., evolutionary 
success) of modern human behavior was played out as 
a story of historical contingencies that shaped the many 
forms of things to come. This requires that we learn how 
hominins applied their abilities in their many local, par-
ticular physical and social environments of the Middle 
Paleolithic and how these circumstances shaped the tra-
jectories of cultural evolution. Daunting as the task may 
seem, this historical perspective leads paleoanthropolo-
gists toward exciting research into the evolution of behav-
ioral modernity.
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Appendix 1
The History of Excavations in Middle 
Paleolithic Sites in the Levant: 
1925–1999

 

Pre–World War II

Site Excavators, years Comments Sources

Zuttiyeh Cave Turville-Petre, 1925 The work in the Wadi Amud marks the “offi cial” 
beginning of systematic prehistoric research in 
the Levant, as well as onset of work on the Middle 
Paleolithic, since Turville-Petre identifi ed in the 
lithic assemblages of Zuttiyeh the telltale signs of 
a Mousterian industry as he knew it from Europe. 

Turville-Petre 1927

Shukbah Cave Garrod, 1928 Garrod and Bate 1942
Abu Sif Cave Neuville, 1928–1932 Neuville 1951
Sahba Neuville, 1928–1932 Neuville 1951
Um-Naqos Neuville, 1928–1932 Neuville 1951
Tabban Neuville, 1928–1932 Neuville 1951
Tabun Cave Garrod, 1929–1934 Excavation of several areas in the cave’s front chamber. 

Created a 20 m section by removal of large volume 
by arbitrary horizontal elevation, in spite of recogni-
tion of complex stratigraphic features. Recovery of 
Neanderthal skeleton from layer C (possibly B).

Garrod and Bate 1937

Skhul Cave Garrod, 1929–1934; 
McCown, 1933

Mousterian industry with the remains of numerous 
human skeletons of modern humans, designated 
as “Neanderthal Palestinians.”

Garrod and Bate 1937; McCown 
1934; McCown and Keith 1939

Kebara Cave Turville-Petre, 1931 Turville-Petre 1932
Qafzeh Cave Neuville and 

Stekelis, 1933
Neuville 1951

Ksar Akil Murphy, Ewing Ewing 1947
Yabrud Rust  Rust 1950

1950s–1970s

Cave Sites Revisited 

Kebara Cave Stekelis,1953–1957, 
1964–1965;

Bar-Yosef and 
Tchernov, 1968

First excavation of the Mousterian layers of cave, 
known but practically untouched by Turville-Petre. 
Discovery of numerous hearths, rich lithic and 
faunal assemblages. Recovery of fragment of a 
baby’s skeleton, defi ned as a Neanderthal.

See Bar-Yosef and 
Vandermeersch 2007 on his-
tory of research; Schick and 
Stekelis 1977

(continued)
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New Cave Sites

Jerf Ajla Coon, 1955; 
Schroëder, early 
1960s

First stratifi ed Middle Paleolithic site excavated in the 
Syrian Desert. Coon’s collection consists of selected 
pieces; piece plotting and complete collection during 
Schroëder’s excavation. An Acheulo-Yabrudian-
Mousterian sequence, with high (exceptional) 
Levallois indices in the latter assemblages. 

Schroëder1969; Richter et al. 
2001 

Bezez Cave 
(also Ras 
el-Kalb, Abri 
Zumoffen)

Garrod and 
Kirkbride 
1958–1964 

Bezez Cave contained a long stratigraphic sequence, 
broadly similar to that of Tabun, dated by shoreline 
sequences. 

Copeland, 1983a; Saint-
Mathurin, 1983

Geula Cave Wreschner, 
intermittently in 
1958–1964 

Cave with Mousterian remains in the Mt. Carmel area. 
Total collection of all fi nds. Lower intensity of 
occupation and shorter stratigraphic sequence than 
previously known. 

Wreschner 1967

Amud Cave Suzuki,
1961 and 1964

Known but previously unstudied cave in Nahal Amud. 
Rich lithic assemblage, argued to belong to a single, 
transitional MP–UP industry. Neanderthal skeleton 
and taxonomically unassigned human remains

Suzuki and Takai 1970

Shovakh Cave S. Binford,
1962

Known but previously unstudied cave in Nahal Amud. 
Total collection of all fi nds.

Lithic assemblages used as a case study in support 
of the argument for functional patterning of 
Mousterian assemblages. 

Binford 1966; Binford and 
Binford 1966

Sefunim Cave Ronen,
1965–1970 

New cave with Mousterian remains in the Mt. Carmel 
area; total collection of a fi nds; lower intensity of 
occupation and shorter stratigraphic sequence than 
in previously known caves.

Ronen 1984

Hayonim Cave Bar-Yosef and 
Tchernov, 1966

Long cultural sequence including Middle Paleolithic 
deposits. Total collection of all fi nds.

Arensburg et al. 1990; 
Bar-Yosef 1979; Stiner 2005

Nahr Ibrahim Solecki, 1969 Solecki 1970
Keoue Cave Watanabe, 1970 Nishiaki and Copeland 1992; 

Watanabe 1970b
Douara Cave Suzuki, 1970; 

Hanihara, 1974; 
Akazawa, 1984
 

In the Palmyra basin. A long sequence contain-
ing two Mousterian layers, partly replicating the 
stratigraphic sequence of lithic changes at Tabun. 
Discovery of large hearths and of some botanical 
remains.

Akazawa 1988; Nishiaki 1989

(continued)

(continued)

1950s–1970s

Cave Sites Revisited 

Qafzeh Cave Vandermeersch, 
1966–1973 

Excavation in cave terrace and chamber according to 
stratigraphic inclinations. Total collection of faunal 
and lithic fi nds. Discovery of numerous skeletal 
remains of “proto Cro-Magnons.”

Bar-Yosef and Vandermeersch 
1981; Vandermeersch 1981, 
and references therein; 
Vandermeersch 1982

Tabun Cave Jelinek,
1967–1971

Excavation according to stratigraphic inclination. 
Total collection of faunal and lithic fi nds. Refi nement 
of controversial stratigraphy. 

Jelinek 1975, 1982a, 1982b; 
Jelinek et al. 1973

Zuttiyeh Cave Gisis and Bar-Yosef,
1973

Limited excavation in breccia to examine stratigraphic 
sequence; total collection.
Support for Garrod’s argument for presence of both 
(Lower, elongated) Mousterian and Acheulo-
Yabrudian industries. Confi rming association of 
“Galilee Man” skull with the latter. 

Gisis and Bar-Yosef 1974
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Open-Air Sites

“Mousterian 
loam,” Tirat 
Carmel 

Ronen, 1965,1970 Systematic collection, excavation.
Establishing the existence and regional stratigraphy 

of open-air Mousterian sites in the coastal plain.

Ronen, 1974, 1977

Naamé Fleisch, 1966 Open-air site on the Lebanese coast, situated between 
two radiometrically dated ancient beaches, and thus 
was used to estimate date of other assemblages 
containing similar industry. Industry of large 
oval fl akes.

Fleisch 1970

Negev regional 
project 
(Nahal Aqev, 
Rosh Ein Mor)

Marks, 1968–1975 A regional approach, viewing sites as components 
in larger and more complex settlement systems. 
Open-air sites as the main focus of work. Survey 
and excavation of selected sites. Association of 
technological traits as adaptations to changing 
environmental conditions. 

Crew 1976; Marks, 1976, 1977; 
Munday 1977

Far’ah II Gilead, 1976–1977 Northern Negev. Total collection of all fi nds. Two 
“living fl oors,” frequent refi tting of lithic artifacts.

Gilead, 1980, 1988; Gilead and 
Grigson 1984

Hummal I Hours and 
Sanlaville, 1980

El-Kowm, Syria. A test pit in a well. Open-air site in the 
inland zone of the Levant, revealing a long sequence 
of Acheulo-Yabrudian and a bladey industry similar 
to Judean Desert sites. 

Copeland 1985; Hours 1982

1980s–1990s

Tor Faraj Henry, 1979–1984, 1993 Rock shelter on Transjordanian Plateau. Excavated 
according to natural layers. Distinct “living 
fl oors” and evidence for spatial patterning.

Henry 1995c, 2003; Henry et al. 
1996, 2004

Tor Sabiha Henry, 1979–1984 Collapsed cave, Transjordanian Plateau. Henry 1995c
Ain Difl a Clark, 1984, 1986, 

1992
Stratifi ed Mousterian deposits in a rock shelter on 

the Transjordanian Plateau.
Clark et al. 1997 with references 

therein

Kebara Cave Bar-Yosef, 
Vandermeersch 
et. al., 1982–1990

Excavation according to natural inclinations of strati-
graphic units. Recovery of Neanderthal skeleton 
featuring fi rst fossil hyoid bone and relatively 
preserved pelvis. Rich lithic and faunal assemblages 
with spatially differentiated use of space. 

Bar-Yosef and Meignen 
2007; Bar-Yosef et al. 1992

Amud Cave Hovers, Rak and 
Kimbel, 1991–1994

Enlarging previous excavation. Excavation according 
to natural inclinations. Total collection of all fi nd 
classes. Recovery of burial of Neanderthal infant. 

Hovers 2004b; Hovers, Rak, and 
Kimbel 1991; Rak, Kimbel, 
and Hovers 1994

Dederiyeh Cave Akazawa, 
1991–present

Cave in northern Syria. Recovery of the fi rst 
Neanderthal in the Northern Levant. 

Akazawa and Muhesen 
2002; Akazawa et al. 1993

Quneitra Goren-Inbar, 
1982–1983, 1985

Open-air site on the Golan Heights. Single-horizon 
occupation. First studied Middle Paleolithic site 
in basaltic environment in the Levant.

Goren-Inbar 1990b

Um e-Tlel Boëda, 1990–present Open-air site in the El-Kowm basin. Many Middle 
Paleolithic horizons. Exceptional preservation. 

Boëda and Muhesen 1994; 
Boëda, Bourguignon and 
Griggo 1998; Boëda, Connan, 
and Muhesen 1998
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Appendix 2
Attributes Used in Core Analysis

I. Provenience

id number of artefactA. 
layerB. 
gridC. 
elevation below datumD. 

II. Physical Characteristics

raw materialA. : 1. fl int 2. chert 3. limestone 4. basalt 
5. other
state of preservation: B. 1. fresh 2. abraded 3. heavily 
abraded 4. brecciated
patinationC. : 1. non-patinated 2. patinated 3. double-
patinated
completeness of blankD. : 1. complete 2. distally bro-
ken 3. laterally broken 4. proximally broken 5. lateral 
and distal break 6. proximal and distal break 7. 
fragment (no edge preserved) 8. lateral and proximal 
break 9. indeterminate (when heavily brecciated)
evidence for fire: E. 1. not burnt 2. burnt

III. Technological Attributes

method of flakingA. : 1. Levallois 2. discoidal 3. non-
Levallois 4. indeterminate
amount of cortex on flaking surfaceB.  (% of total 
surface area): 1. 0% 2. 1–25% 3. 26–50% 4. 51–75% 
5. 76–100%
amount of cortex on preparation surfaceC.  
(% of total surface area): 1. 0% 2. 1–25% 3. 26–50% 
4. 51–75% 5. 76–100%

number of scars on flaking surface (only scars D. 
that are 5 mm or more in any dimension)
scar pattern on flaking surfaceE. : 1. centripetal 
dominant 2. intermediate 3. horse shoe 4. Unipolar 
5. parallel 6. convergent 7. opposed 8. centripetal 
9. convergent and side 10. bipolar and side 11. unipo-
lar and side 12. bipolar 13. convergent and opposed 
14. parallel and side 15. unipolar and opposed
shape of transversal sectionF. : 1. fl at 2. conical
number of striking platformsG. 
number of worked faces (H. total of faces worked 
from all striking platforms)
angle between striking platform and the I. 
 dominant scar of flake removed
use of nahr ibrahim technique (nit) on cores-J. 
on-flakes: 1. yes 2. no

IV. Metric Measurements

length (A. in the axis of the dominant scar) in 
millimeters
widthB.  (perpendicular to length) in millimeters
thicknessC.  (measured at the thickest point on core) 
in millimeters
weightD.  in grams to the nearest decimal point
circumference of coreE.  in millimeters
length of worked striking platformF.  in
millimeters (total of all worked striking platform
if more than one exists)
striking platform angleG. : measured between
fl aking and preparation surfaces
core circumferenceH.  in millimeters (to one decimal 
point)
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length of dominant scarI. 
width of dominant scarJ.  (only complete
dimensions of the dominant scar were recorded 
for these two attributes)
length of last scar (K. if dominant scar is not last)
width of last scar (L. if dominant scar is not last)

V. Core Typology

Levallois for flake64. 
Levallois for points65. 
Levallois for blades66. 
discoidal67. 
prismatic68. 
pyramidal69. 
globular70. 
amorphous71. 
varia72. 
on-flake73. 

broken74.  (without any striking platform)

VI. Stylistic Attributes

shape of striking platform edgeA. : 1. straight 
2. convex 3. concave 4. convergent 5. wavy 6.
denticulate 7. one tooth 8. indeterminate 9.
convex-concave 10. partly broken (if more than 
one striking platform exists, only the shape of 
the one from which the dominant scar had been 
removed is described)

VII. Core History

dominant scar last to be removedA. : 1. yes 2. no
tool existing prior to coreB. 
tool contemporaneous or additional to coreC. 
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Appendix 3
Attributes Used in the Analysis 
of Flakes and Flake Tools

I. Provenience

id number of artefactA. 
layerB. 
gridC. 
elevation below datumD. 

II. Physical Characteristics

raw materialA. : 1. fl int 2. chert 3. limestone 4. basalt 
5. other
state of preservation: B. 1. fresh 2. abraded 3. heavily 
abraded
patinationC. : 1. non-patinated 2. patinated 3. double-
patinated 4. calcifi ed
completeness of blankD. : 1. complete 2. distally 
 broken 3. laterally broken 4. proximally broken 
5. lateral and distal break 6. proximal and distal 
break 7. fragment (no edge preserved) 8. lateral 
and proximal break 9. indeterminate
evidence for fire: E. 1. not burnt 2. burnt

III. Technological Attributes

method of flakingA. : 1. Levallois 2. non-Levallois 
3. indeterminate
amount of cortex on dorsal faceB.  (% of total 
surface area): 1. 0% 2. 1–25% 3. 26–50% 4. 51–75% 
5. 76–100%
number of scars (only scars that are 5 mm or C. 
more in any  dimension) on dorsal face

curvature of the ventral face: E. 1. straight 
2. convex 3. concave 4. irregular 5. indeterminate 
type of striking platform:F.  1. indeterminate 
2. punctiform 3. faceted 4. dihedral 5. chapeau de 
gendarme 6. cortical 7. plain 8. removed 9. missing 
10. broken 11. crushed

IV. Measurements

length in flaking axisA.  (from the striking platform 
to the distal end of the artifact) in millimeters
maximum lengthB.  (along the longest axis) in 
millimeters
flaking width C. (perpendicular to fl aking length) in 
millimeters
maximum widthD.  (perpendicular to maximum 
length) in millimeters (artifacts the maximum width 
or length of which did not exceed 20 mm were not 
analyzed)
thicknessE.  (measured at the thickest point on 
fl ake except region of the bulb of percussion) in 
millimeters
striking platform angleG. : the angle formed 
between the platform surface and a line through 
the point of percussion to the base of the bulb 
(Dibble and Whittaker 1981:286, “interior angle”). 
The exterior angles (not given in this analysis) 
show better correlation with artifact’s dimensions 
under experimental conditions, but the interior 
angle approximates the geometry of the removed 
fl aked in relation to the core’s surface.
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striking platform depthH.  in millimeters (to one 
decimal point). Maximum distance between ventral 
and dorsal faces, measured at the bulb of percussion 
to the ventral face.
striking platform breadthI.  in millimeters (to one 
decimal point). Distance between the two lateral 
edges measured at the striking platform.

V. Typology

See Appendix 4

VI. Stylistic Attributes

type of retouch: A. 1. regular 2. scraper like 3. racloir 
like 4. notch and denticulate 5. indeterminate 6. 

irregular 7. Quina 8. demi-Quina 9. raclette 
10. clactonian notch 11. burin blow 12. Nahr 
Ibrahim 13. abrupt 14. fl at 15. mixed (of any 
variation) 16. signs of use 17. isolated removals
location of retouch (planar view):B.  1. distal 
2. proximal 3. obliquely truncated 4. left edge 
5. right edge 6. both edges 7. converging 8. distal 
and two edges 9. edge 13. proximal and left edge 
14. indeterminate 15. proximal and distal 16. circular
retouched face C. : 1. dorsal 2. ventral 3. both 
4. on edge
edge angle (angle of retouch)D. 
shape of retouched edgeE. : 1. straight 2. convex 
3. concave 4. convergent 5. wavy 6. denticulate 
7. one tooth 8. indeterminate 9. convex-concave 
10. partly broken 11. straight-convex 12. straight-
concave
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Appendix 4
Notes on the Typological Classifi cation 
of the Qafzeh Assemblages

Classifi cation was carried out after Bordes (1961, 1972). 
Some modifi cations were made in order to record and 
quantify pertinent types not included in Bordes’s type-
list. Following Goren-Inbar (1990a), retouched fl akes 
(type 106) were included as a separate type when bear-
ing regular and continuous retouch measuring 1 cm or 
longer. Another category used here (use-signs, type 120) 
refers to blanks bearing irregular, often discontinuous use 
scars or retouch. Type 121 records artifacts with isolated 
removals. Those may appear on the ventral or dorsal face, 
in the latter case defi ned as a distinct retouch type only 
when the removals were clearly later than the fl ake pro-
duction. When the number of such removals coming from 
one edge of the fl ake was ≥ 3, the item was considered 
as a core-on-fl ake. These three types were accorded spe-
cifi c typological status due to their relative abundance in 
the Qafzeh assemblages, and are presented in the detailed 
counts (appendix 5). However, when compiling the indi-
ces, typological groups and cumulative graphs, type 106 
was included in the counts of type 62, while type 120 
was not included in any formal analysis of the retouched 
tools. Type 121 was included in the real counts but not 
the restricted and reduced ones (table 6.1). This was done 
in order to comply with Bordes’s method of analysis and 
presentation and to render the subject assemblages com-
patible with previously studied ones.

A typological code number was assigned also to non-
retouched fl akes (type 100) and blades (type 101) and to 
items of special technological interest (types 113–117) so 
that their frequencies could be documented.

Chips (fl akes < 2 cm) and chunks (blocks with no evi-
dence of being cores or of any fl ake characteristic) were 
given a typological number (102, 103 respectively), while 

type 113 relates to chips resulting from fi re cracking. No 
analysis was conducted on pieces belonging to either one 
of the three latter types, except counting their absolute 
frequencies according to provenience in the excavation.

Calculating Typological Indices 
and Characteristic Groups

The various indices and typological groups were calcu-
lated following Bordes’s (1984) method.

ILty (identical to Group I) consists of the frequency of 
artifacts in types 1–4 among the total number of arti-
facts in the 63 types in the list (real counts). For the 
restricted counts, this index consists of the relative 
frequency of artifacts in type 4, out of all artifacts in 
typological categories excluding #1–3 and #45–50.

IR (index racloirs) refl ects the relative frequencies of 
side-scrapers, types 9–29, among all the artifacts in 
the 63 typological categories; in the restricted counts, 
the frequency is calculated from all types excluding 
#1–3 and #45–50.

IAu (Index of unifacial Acheulean) = Index of backed knives 
depicts the relative frequencies of artifacts classifi ed 
as types 36 and 37 among all the artifacts classifi ed 
as types 1–63 (real count) or with the exclusion of 
types #1–3 and #45–50 (restricted count).

Group II is the Mousterian group. It is the relative 
frequency of all the artifacts in types 5–29 out of 
the total number of artifacts in 63 categories (real 
count) or out of all types excluding #1–3 and #45–50 
(restricted count).
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Group III is the Upper Paleolithic group. Its value 
depicts the relative frequency of all the artifacts in 
types 30–37 and 40 out of the total number of arti-
facts in 63 categories (real count) or out of all types 
excluding #1–3 and #45–50 (restricted count).

Group IV, the denticulate group, depicts the relative 
frequency of denticulates, type 43, out of the total 

number of artifacts in 63 categories (real count) or 
out of all types excluding #1–3 and #45–50 (restricted 
count).

Group IVelargi (enlarged) gives the relative frequencies 
of artifacts in types 42–43 and 54 (notches, den-
ticulates, and end-notched pieces) out of all types 
excluding #1–3 and #45–50 (restricted count).
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Appendix 5
Detailed Counts of Debitage and Tools

 

 Type/layer III IV V VI VII VIIa VIIb VIII

1 Levallois fl ake 10 (5.05) 12 (5.50) 48 (7.31) 28 (6.47) 43 (12.15) 55 (9.18) 43 (13.74) 15 (14.85)
Levallois blade 5 (2.53) 7 (3.21) 16 (2.44) 12 (2.77) 4 (1.13) 15 (2.50) 4 (1.28) 4 (3.96)

15 (7.58) 19 (8.71) 64 (9.75) 40 (9.24) 47 (13.28) 70 (11.69) 47 (15.00) 19 (18.81)
2 Atypical Levallois 

fl ake
1 (0.51) — 7 (1.07) 10 (2.31) 3 (0.85) 15 (2.50) 8 (2.56) 2 (1.98)

99* CTE — — — 3 (0.69) 1 (0.28) 1 (0.17) 2 (0.64) —
113* éclat débordant 2 (1.01) 2 (0.92) 7 (1.07) 2 (0.46) 6 (1.69) 5 (0.83) 6 (1.92) —
114* éclat outrépassé — 1 (0.46) — — 1 (0.28) — — —
115* combination of 113* 

and 114*
 — 1 (0.46) 1 (0.15) — — — — —

116* hinged fl ake — — — — — — — —
117* combination of 113* 

and 116*
— — — — 1 (0.28) — — —

3 (1.52) 4 (1.83) 15 (2.29) 15 (3.46) 12 (3.39) 21 (3.50) 16 (5.11) 2 (1.98)
3 Levallois point 2 (1.01) 3 (1.38) 5 (0.76) — 1 (0.28) 9 (1.50) — —
4 Retouched point — 1 (0.46) 1 (0.15) — — 1 (0.17) — —
5 Pseudo-Levallois 

fl ake
2 (1.01) 1 (0.46) 1 (0.15) — — 4 (0.67) 1 (0.32) 2 (1.98)

6 Mousterian point — — — — — — — 1 (0.99)
7 Elongated 

Mousterian point
— — — — — — — —

8 Limace — — — — — — — —
9 Single straight 

side-scraper
— — 1 (0.15) 2 (0.46) 1 (.028) 2 (0.33) — 1 (0.99)

10 Single convex 
side-scraper

— 1 (0.46) — 4 (0.92) 3 (0.85) 5 (0.83) 2 (0.64) —

11 Single concave 
side-scraper

1 (0.51) — — 1 (0.23) — 2 (0.33) — 1 (0.99)

12 Double straight 
side-scraper

— 1 (0.46) — — — — — —

13 Double straight-
convex side-
scraper

— — — 1 (0.23) — 1 (0.17) 1 (0.32) —

Note: Bordes’s type numbers are shown in bold. See appendix 5 for explanation about other type numbers. Asterisks indicate categories of core management 
pieces that are grouped under type number 2. Frequencies shown in italics are for sub-categories grouped under type 1 and type 2, respectively. Totals of 
these categories are shown in regular font.

(continued)
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 Type/layer III IV V VI VII VIIa VIIb VIII

14 Double straight-
concave side-
scraper

— — — — — — — —

15 Double convex 
side-scraper

— — — — — — — —

16 Double concave 
side-scraper

— — — — — — — —

17 Double concave-
convex side-
scraper

— — — 1 (0.23) — — — —

18 Convergent straight 
scraper

— — 1 (0.15) — — — — —

19 Convergent convex 
scraper

— — — — 1 (0.28) — — —

20 Convergent concave — — — — — — — —
21 Déjeté (offset) 

scraper
— 1 (0.46) — — — — — —

22 Straight transverse 
scraper

— — — — — 1 (0.17) — —

23 Convex transverse 
scraper

— — 1 (0.15) — — — — —

24 Concave transverse 
scraper

— — — — 1 (0.28) — — —

25 Side scraper on 
ventral face

1 (0.51) — — 4 (0.92) — — 1 (0.32) 1 (0.99)

26 Abruptly retouched 
side-scraper

— — — — — — — —

27 Side-scraper with 
thinned back

— — — — — — — —

28 Side-scraper with 
bifacial retouch

— — — — — — — —

29 Alternately 
retouched 
side-scraper

— — — — — — — —

30 Typical end-scraper — — — — — — — —
31 Atypical end-scraper — — 2 (0.30) — 1 (0.28) 2 (0.33) — —
32 Typical burin 1 (0.51) — — 1 (0.23) 1 (0.28) 2 (0.33) 5 (1.60) 1 (0.99)
33 Atypical burin — — 2 (0.30) 1 (0.23) 1 (0.28) 1 (0.17) 1 (0.32) 1 (0.99)
34 Typical borers — 1 (0.46) — 1 (0.23) — 3 (0.50) — —
35 Atypical borers — — — 1 (0.23) 1 (0.28) — — 1 (0.99)
36 Typical backed knife — 1 (0.46) — — — — — —
37 Atypical backed 

knife
— 1 (0.46) — — — — 1 (0.32) —

38 Naturally backed 
knife

13 (6.57) 6 (2.75) 10 (1.52) 7 (1.62) 7 (1.98) 30 (5.01) 6 (1.92) 1 (0.99)

39 Raclette — 1 (0.46) — 1 (0.23) — 1 (0.17) 1 (0.32) —
40 Truncated fl akes and 

blades
1 (0.51) 1 (0.46) 1 (0.15) — 2 (0.56) 5 (0.83) 5 (1.60) 1 (0.99)

41 Mousterian tranchet — — — — — — — —
42 Notch — 4 (1.83) 2 (0.30) 6 (1.39) 3 (0.85) 3 (0.50) 5 (1.60) 1 (0.99)
43 Denticulate 3 (1.52) — 1 (0.15) 3 (0.69) 5 (1.41) 6 (1.00) 4 (1.28) 1 (0.99)
44 Alternately 

retouched beaks
— — — — — — — —

(continued)
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(continued)

 Type/layer III IV V VI VII VIIa VIIb VIII

45 Retouch on ventral 
face

— — 1 (0.45) — 1 (0.28) 2 (0.33) 1 (0.32) 2 (1.98)

46–47 Abrupt and alternate 
retouch (thick)

— — — — — — — —

48–49 Abrupt and alternate 
retouch (thin)

— — — — — — — —

50 Bifacial retouch — — — — — — — —
51 Tayac points — — — — — — — —
52 Notched triangles — — — — — — — —
53 Pseudo-microburins — — — — — — — —
54 End-notched pieces — — — — — 3 (0.50) — —
55 Hachoir — — — — — — — —
56 Rabot — — — — — — — —
57 Tanged points — — — — — — — —
58 Tanged tools — — — — — — — —
59 Choppers — — — — — — — —
60 Inverse choppers — — — — — — — —
61 Chopping tools — — — — — — — —
62 Miscellaneous 1 (0.51) — — — 3 (0.85) 1 (0.17) — —
63 Bifacial leaf-shaped 

points
— — — — — — — —

106 Retouched fl ake — — 1 (0.15) 3 (0.69) 7 (1.98) 8 (1.34) 8 (2.56) —
120 Flake with use-signs 2 (1.01) 1 (0.46) 7 (1.07) 11 (2.54) 3 (0.85) 2 (0.33) 5 (1.60) 3 (2.97)
121 Flake with isolated 

removals
1 (0.51) 1 (0.46) 1 (0.15) 5 (1.15) 5 (1.41) 3 (0.50) 3 (0.96) 3 (2.97)

99 Non-Levallois CTE 1 (0.51) 1 (0.46) 8 (1.22) 5 (1.15) 5 (1.41) 12 (2.00) 6 (1.92) 3 (2.97) 
100 Non-Levallois fl akes 118 (59.60) 134 (61.47) 403 (61.37) 251 (57.97) 201 (56.78) 321 (53.59) 162 (51.76) 46 (45.54)
101 Non-Levallois 

blades
29 (14.65) 31 (14.22) 116 (17.65) 54 (12.47) 25 (9.60) 63 (10.52) 21 (6.71) 7 (6.93)

105 Kombewa fl ake — — 3 (0.46) 1 (0.23) 5 (1.41) 8 (1.34) 5 (1.60) 2 (1.98)
108 Burin spall 1 (0.51) — — 1 (0.23) — — — —
113 Non-Levallois éclat 

débordant
1 (0.51) 1 (0.46) 2 (0.30) 1 (0.23) 6 (1.69) 6 (1.00) 4 (1.28) —

114 Non-Levallois éclat 
outrépassé

— 1 (0.46) — — 2 (0.56) — — —

115 Non-Levallois 
combination of 
113 and 114

— — — — — 1 (0.17) — —

116 Non-Levallois 
hinged fl ake

2 (1.01) 2 (0.92) 7 (1.07) 11 (2.54) 4 (1.13) 5 (0.83) 2 (0.64) —

117 Non-Levallois 
combination of 
113 and 116

— — — — — — —

119 Thinned fl ake — — — — — — — —
Total  198 (100.00) 218 (100.00) 657 (100.00) 433 (100.00) 354 (100.00) 599 (100.00) 313 (100.00) 101 (100.00)

 Type/layer IX X XI XII XIII XIV XV XVa

1 Levallois fl ake 176 (15.67) 106 (17.49) 124 (14.65) 67 (13.45) 241 (10.74) 68 (13.93) 723(11.83) 153 (9.55)
Levallois blade 22 (1.95) 20 (3.30) 20 (2.36) 13 (2.61) 58 (2.58) 17 (3.43) 223 (3.65) 36 (2.24)

198 (17.63) 126 (20.76) 144 (17.02) 80 (16.06) 299 (13.33) 85 (17.17) 950 (15.50) 189 (11.79)
2 Atypical Levallois 

fl ake
26 (2.31) 13 (2.14) 24 (2.83) 16 (3.21) 54 (2.41) 17 (3.43) 229 (3.75) 24 (1.50)

99* CTE 7 (0.63) 5 (0.83) — 9 (1.80) 7 (0.31) 3 (0.80) 9 (0.14) 1 (0.62)
113* éclat débordant 24 (2.13) 16 (2.64) 15 (1.77) 7 (1.41) 30 (1.34) 7 (1.41) 59 (0.97) 23 (1.43) 

(continued)
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(continued)

 Type/layer IX X XI XII XIII XIV XV XVa

114* éclat outrépassé 4 (0.35) 2 (0.33) 3 (0.35) 2 ((0.40) — — 8 (0.13) 3 (0.19)
115* combination of 113* 

and 114*
— 1 (0.17) 1 (0.12) — — — — 1 (0.06)

116* hinged fl ake 1 (0.09) 1 (0.17) — 6 (1.20) 6 (0.27) 2 (0.40) 5 (0.81) 1 (0.06)
117* combination of 113* 

and 116*
— — — — — — — 1 (0.06)

62 (5.34) 38 (6.27) 43 (5.08 40 (8.03) 97 (4.32) 29 (5.86) 310 (5.10) 54 (0.88) 
3 Levallois point 4 (0.35) 6 (0.99) 2 (0.24) 2 (0.40) 7 (0.31) 10 (2.02) 167 (2.73) 4 (0.25)
4 Retouched point 1 (0.09) — — — 1 (0.04) 1 (0.20) 4 (0.65) —
5 Pseudo-Levallois 

fl ake
2 (0.18) 1 (0.17) — — 3 ((0.13) 1 (0.20) 10 (0.16) 3 (0.19)

6 Mousterian point — — — — — — — —
7 Elongated 

Mousterian point
— — — — — — — —

8 Limace — — — — — — — —
9 Single straight 

side-scraper
3 (0.26) 2 (0.33) 4 (0.47) 1 (0.20) 23 (1.03) — 7 (0.12) 1 (0.06)

10 Single convex 
side-scraper

11 (0.97) 9 (1.49) 11 (1.30) 13 (2.61) 34 (1.51) — 18 (0.30) 6 (0.37)

11 Single concave 
side-scraper

4 (0.35) — — — 8 (0.36) — — 1 (0.06)

12 Double straight 
side-scraper

— — — — — — — —

13 Double straight-
 convex side-
scraper

— 2 (0.33) — — 5 (0.22) — 1 (0.02) —

14 Double straight-
 concave side-
scraper

— — 1 (0.12) — — — — —

15 Double convex 
 side-scraper

1 (0.09) — 2 (0.24) — 2 (0.9) — 2 (0.03) —

16 Double concave 
 side-scraper

— — — — — — — —

17 Double concave-
 convex side-
scraper

1 (0.09) — 1 (012) — 1 (0.04) — — —

18 Convergent straight 
scraper

— — — — — — — —

19 Convergent convex 
scraper

1 (0.09) 2 (0.33) — — 2 (0.9) — — —

20 Convergent concave — — — — — — — —
21 Déjeté (offset) 

scraper
— 1 (0.17) 3 (0.35) 2 (0.40) 2 (0.9) — 1 (0.02) —

22 Straight transverse 
scraper

1 (0.09) — — — — — — —

23 Convex transverse 
scraper

— — — — — — — —

24 Concave transverse 
scraper

— 1 (0.17) — — — — — —

25 Side-scraper on 
 ventral face

7 (0.62) — 4 (0.47) 5 (1.00) 5 (0.22) 1 (0.20) 12 (0.12) 2 (0.12)

26 Abruptly retouched 
side-scraper

— — — — — 1 (0.20) 1 (0.02) —

(continued)
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(continued)

 Type/layer IX X XI XII XIII XIV XV XVa

27 Side-scraper with 
thinned back

— — — — — — — —

28 Side-scraper with 
bifacial retouch

— — 1 (012) — — 1 (0.20) 1 (0.02) 2 (0.12)

29 Alternately 
retouched 
 side-scraper

— — 1 (0.12) 0 3 (0.13) — 2 (0.03) —

30 Typical end-scraper 2 (0.18) 1 (0.17) 2 (0.24) 3 (0.60) 2 (0.9) 1 (0.20) 2 (0.03) 2 (0.12)
31 Atypical end-scraper 3 (0.27) — — 2 (0.40) 2 (0.9) 5 (1.01) 11 (0.18) 2 (0.12)
32 Typical burin 5 (0.44) 2 (0.33) 1 (0.12) 7 (1.40) 2 (0.9) 6 (1.21) 17 (0.28) 3 (0.19)
33 Atypical burin 1 (0.09) — 3 (0.35) 1 (0.20) 6 (0.27) 3 (0.60) 16 (0.26) 2 (0.12)
34 Typical borers — 1 (0.17) — 1 (0.20) 1 (0.04) — 1 (0.02) 2 (0.12)
35 Atypical borers 1 (0.09) 3 (0.50) — — 2 (0.9) — 8( 0.13) 4 (0.25)
36 Typical backed knife — — — — — — 1 (0.02) —
37 Atypical backed 

knife
— — — 1 (0.20) — — 3 (0.50) —

38 Naturally backed 
knife

25 (2.26) 10 (1.65) 26 (3.07) 9 (1.80) 56 (2.50) 7 (1.41) 228 (3.73) 43 (2.68)

39 Raclette 1 (0.09) — 2 (0.24) — 7 (0.31) 3 (0.60) 2 (0.03) 1 (0.06) 
40 Truncated fl akes and 

blades
6 (0.53) 3 (0.50) 7 (0.83) 6 (1.20) 8 (0.36) 4 (0.81) 37 (0.6) 7 (0.44)

41 Mousterian tranchet — — — — — — — —
42 Notch 6 (0.53) 8 (1.32) 8 (0.95) 4 (0.80) 36 (1.60) 19 (3.83) 47 (0.77) 11 (0.69)
43 Denticulate 12 (1.06) 4 (0.66) 8 (0.95) 10 (2.00) 29 (1.29) 15 (3.03) 31 (0.51) 6 (0.37)
44 Alternately 

retouched beaks
1 (0.09) — — — — — 10 (0.16) —

45 Retouch on ventral 
face

3 (0.27) 2 (0.33) 3 (0.35) 4 (0.80) 7 (0.31) 1 (0.20) 19 (0.31) 1 (0.06)

46–47 Abrupt and alternate 
retouch (thick)

— — — — — — — —

48–49 Abrupt and alternate 
retouch (thin)

— 1 (0.17) — — — — — —

50 Bifacial retouch — — — — 2 (0.9) — — —
51 Tayac point — — — — — — — —
52 Notched triangle — — — — — — — —
53 Pseudo-microburin — — — — — — — —
54 End-notched piece 4 (0.35) 2 (0.33) 1 (0.12) 1 (.20) 4 (0.18) 3 (0.60) 7 (0.12) 1 (0.06)
55 Hachoir — — — — — — — —
56 Rabot — — — — — — — —
57 Tanged points — — — — — — — —
58 Tanged tools — — — — — — — —
59 Choppers — — — — — — — —
60 Inverse choppers — — — — — — — —
61 Chopping tools — — — — — — — —
62 Miscellaneous 7 (0.62) 4 (0.66) 4 (0.47) 5 (0.60) 12 (0.53) 9 (1.82) 51 (0.84) 3 (0.19)
63 Bifacial leaf-shaped 

points
— — — — — — — —

106 Retouched fl ake 12 (1.06) 13 (2.15) 9 (1.06) 22 (4.41) 26 (1.16) 11 (2.22) 30 (0.49) 9 (0.56)
120 Flake with use-signs 21 (1.86) 7 (1.16) 19 (2.24) 18 (3.61) 133 (5.92) 24 (4.84) 72 (1.18) 16 (1.00) 
121 Flake with isolated 

removals
2 (0.33) 9 (1.06) 6 (1.20) 45 (2.00) 16 (3.23) 54 (0.88) 5 (0.31)

99 Non-Levallois CTE 23 (2.04) 13 (2.15) 11 (1.30) 11 (2.20) 30 (1.33) 18 (3.63) 62 (91.01) 18 (1.12)
100 Non-Levallois fl ake 597 (53.16) 301 (49.67) 452 (53.42) 192 (38.55) 1,083 (48.28) 165 (33.33) 3,098 (50.71) 987 (61.61)
101 Non-Levallois blade 67 (5.96) 29 (4.79) 32 (3.78) 39 (7.83) 118 (5.26) 31 (6.26) 684 (911.19) 175 (10.92)
105 Kombewa fl ake 15 (1.33) 3 (0.50) 2 (0.24) 1 (0.20) 11 (0.49) 2 (0.40) 28 (0.46) 11 (0.67)

(continued)
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(continued)

 Type/layer IX X XI XII XIII XIV XV XVa

108 Burin spall — — — — — 1 (0.20) 7 (0.12) —
113 Non-Levallois éclat 

débordant
2 (0.18) 4 (0.66) 19 (2.24) 10 (2.00) 75 (3.34) 9 (1.82) 49 (0.80) 15 (0.94)

114 Non-Levallois éclat 
outrépassé

— — 2 (0.24 1 (0.20) 1 (0.04) 3 (0.40) 2 (0.03) 2 (0.12)

115 Non-Levallois 
 combination 
of 113 and 114

— — — — — 1 (0.60) 2 (0.03) —

116 Non-Levallois 
hinged fl ake

1 (0.09) 1 (0.17) 8 (0.95) 3 (0.60) 41 (1.82) 5 (1.01) 48 (0.79) 13 (0.81)

117 Non-Levallois 
 combination 
of 113 and 116

— 1 (0.12) — 5 (0.22) 1 (0.20) — 1 (0.06)

119 Thinned fl ake — — — — 9 (0.40) 3 (0.60) — —
Total  1,123 (100.0) 606 (100.0) 846 (100.0) 498 2,243 (100.0) 495 (100.0) 6,109 (100.0) 1,602 (100.0)

 Type/layer XVb XVf XVII XVIIa XVIII XVIIIa XIX XX

1 Levallois fl ake 29 (9.32) 170 (10.81) 166 (19.14) 5 (13.15) 3 (7.14) 8 (13.12) 115 (22.33) 9 (32.14)
Levallois blade 8 (2.57) 30 (1.91) 52 (5.98) — 2 (4.76) 1 (1.64) 9 (1.74) —

37 (11.82) 200 (12,72) 188 (21.68) 5 (13.15) 5 (11.90) 9 (14.75) 124 (24.08) 9 (32.14)
2 Atypical Levallois 

fl ake
8 (2.57) 32 (2.04) 32 (3.69) — 3 (7.14) 4 (6.56) 24 (4.66) 3 (10.71)

99* CTE 1 (0.32) 6 (0.38) 13 (1.50) 1 (2.83) 1 (2.38) 1 (1.64) 16 (3.11) —
113* éclat débordant 12 (3.83) 18 (1.15 8 (0.0.92) — — — 2 (0.39) —
114* éclat outrépassé 1 (0.32) 7 (0.45) 7 (0.81) — — — — —
115* combination of 113* 

and 114*
— 2 (0.13) 1 (0.11) — — — 1 (0.19) —

116* hinged fl ake 0 — 4 (0.46) — — — 3 (0.58) —
117* combination of 113* 

and 116*
— — 1 (0.12) — — — 1 (0.19) —

22 (7.02) 65 (4.13) 66 (7.61) 4 (9.52) 5 (8.20) 47 (9.12) 3 (10.71)
3 Levallois point 1 (0.32) 3 (0.19) 5 (0.58) — 1 (2.38) — 1 (0.19) —
4 Retouched point — 1 (0.06) — — — — — —
5 Pseudo-Levallois 

fl ake
— 6 (0.38) 2 (0.23) — — — 1 (0.19) —

6 Mousterian point — — — — — — — —
7 Elongated 

Mousterian point
— — — — — — — —

8 Limace — — — — — — — —
9 Single straight 

 side-scraper
1 (0.32) — 3 (0.35) — — — — —

10 Single convex 
 side-scraper

— — 7 (0.81) — — 1 (1.64) 3 (0.58) —

11 Single concave 
 side-scraper

— — 2 (0.23) — — — 2 (0.39) —

12 Double straight 
 side-scraper

— — — — — — — —

13 Double straight-
 convex side-
scraper

— — — — — — — —

14 Double straight-
 concave side-
scraper

— — — — — — — —

(continued)
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(continued)

 Type/layer XVb XVf XVII XVIIa XVIII XVIIIa XIX XX

15 Double convex 
 side-scraper

— — 1 (0.12) — — — — —

16 Double concave 
 side-scraper

— — — — 1 (2.38) — — —

17 Double concave-
 convex side-
scraper

— — — — — — — —

18 Convergent straight 
scraper

— — — — — — — —

19 Convergent convex 
scraper

— — — — — — — —

20 Convergent concave — — — — — — 1 (0.19) —
21 Déjeté (offset) 

scraper
— — 3 (0.35) — — — — —

22 Straight transverse 
scraper

— — — — — 1 (1.64) — —

23 Convex transverse 
scraper

— — 1 (0.12) — 1 (2.38) — 1 (0.19) —

24 Concave transverse 
scraper

— — — — — — —

25 Side-scraper on 
 ventral face

— 1 (0.06) 2 (0.23) — — 1 (1.64) 2 (0.39) —

26 Abruptly retouched 
side-scraper

— — 1 (0.12) — — — — —

27 Side-scraper with 
thinned back

— — — — — — — —

28 Side-scraper with 
bifacial retouch

— — — — — — — —

29 Alternately 
retouched 
 side-scraper

— 1 (0.06) — — — — — —

30 Typical end-scraper — — 10 (1.15) — — 1 (1.64) 2 (0.39) —
31 Atypical end-scraper — 2 (0.13) 3 (0.35) — — 3 (4.92) 7 (1.36) —
32 Typical burin 1 (0.32) 2 (0.13) 1 (0.12) — — — 3 (0.58) —
33 Atypical burin — 2 (0.13) 5 (0.58) — — — 3 (0.58) —
34 Typical borers — 1 (0.06) 3 (0.35) — — — — —
35 Atypical borers — — 3 (0.35) — — 1 (1.64) 1 (0.19) —
36 Typical backed knife — — — — — — — —
37 Atypical backed 

knife
— — — — — — — —

38 Naturally backed 
knife

16 (5.14) 50 (3.18) 11 (1.27) 1 (2.83) 1 (2.38) — 5 (0.97) 1 (3.57)

39 Raclette — — 2 (0.23) — — 1 (1.64) 1 (0.19) —
40 Truncated fl akes and 

blade
— 2 (0.13) 2 (0.23) — — — — —

41 Mousterian tranchet — — — — — — — —
42 Notch 1 (0.32) 8 (0.51) 19 (2.19) — — 2 (3.28) 12 (2.33) —
43 Denticulate 2 (0.64) 1 (0.06) 19 (2.19) 1 (2.83) 2 (4.76) 1 (1.64) 11 (2.36) —
44 Alternately 

retouched beak
— — — — — — — —

45 Retouch on ventral 
face

— 2 (0.13) 1 (0.12) — — 1 (1.64) — —

46–47 Abrupt and alternate 
retouch (thick)

— — — — — — — —

(continued)
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(continued)

 Type/layer XVb XVf XVII XVIIa XVIII XVIIIa XIX XX

48–49 Abrupt and alternate 
retouch (thin)

— — — — — — — —

50 Bifacial retouch — — — — — — — —
51 Tayac point — — — — — — — —
52 Notched triangle — — — — — — — —
53 Pseudo-microburin — — — — — — — —
54 End-notched piece — — 1 (0.12) — — — — —
55 Hachoir — — — — — — — —
56 Rabot — — — — — — — —
57 Tanged point — — — — — — — —
58 Tanged tool — — — — — — — —
59 Choppers — — — — — — —
60 Inverse chopper — — — — — — — —
61 Chopping tool — — — — — — — —
62 Miscellaneous 2 (0.64) — 3 (0.35) — — — — —
63 Bifacial leaf-shaped 

point
— — — — — — — —

106 Retouched fl ake 3 (0.96) 8 (0.51) 17 (1.96) 1 (2.83) 2 (4.76) 1 (1.64) 6 (1.17) 1 (3.57)
120 Flake with use-signs 3 (0.96) 9 (0.57) 35 (4.03) — — — 1 (0.19) —
121 Flake with isolated 

removals
— 5 (0.32) 14 (1.61) — — — — —

99 Non-Levallois CT 3 (0.96) 23 (1.46) 35 (4.03) 1 (2.83) 6 (14.29) 3 (4.92) 20 (3.88) 1 (3.57) 
100 Non-Levallois fl ake 183 (58.84) 948 (60.31) 314 (36.22) 23 (60.52) 16 (38.10) 23 (37.71) 198 (38.44) 12 (42.86)
101 Non-Levallois blade 28 (8.95) 188 (11.95) 33 (3.81) 3 (7.90) 2 (4.76) 4 (6.56) 30 (582) —
105 Kombewa fl ake 3 (0.96) 7 (0.45) 1 (0.12) — — — 7 (1.36) 1 (3.57)
108 Burin spall — 1 (0.06) — — — 1 (1.64) 3 (0.58) —
113 Non-Levallois éclat 

débordant
2 (0.64) 8 (0.51) 4 (0.46) — — — 9 (1.75) —

114 Non-Levallois éclat 
outrépassé

— 3 (0.19) 3 (0.35) — — 1 (1.64) — —

115 Non-Levallois 
 combination 
of 113 and 114

— 1 (0.06) 1 (0.12) — — — — —

116 Non-Levallois 
hinged fl ake

3 24 (1.53) 11 (1.27) 2 (5.26) 1 (2.38) 1 (1.64) 11 (2.36) —

117 Non-Levallois 
 combination 
of 113 and 116

— — 1 (0.12) — — — 1 (0.19) —

119 Thinned fl ake — 5 (0.58) — — — 2 (0.39) —
Total  311 (100.0) 1,572 (100.0) 867 (100.0) 38 (100.0) 42 (100.0) 61 (100.0) 515 (100.0) 28 (100.0)

(continued)

 Type/layer XXI XXII XXIII XXIV

1 Levallois fl ake 77 (24.91) 35 (19.23) 3 (25.00) 21 (30.44)
Levallois blade 11 (3.56) 6 (3.30) — 2 (2.90)

88 (28.47) 41 (22.52) 3 (25.00) 23 (33.33)
2 Atypical Levallois 

fl ake
10 (3.23) 5 (2.75) 2 (16.67) —

99* CTE 5 (1.62) 1 (0.55) — 1 (1.45)
113* éclat débordant 1 (0.32) 1 (0.55) — —
114* éclat outrépassé 1 (0.32) 1 (0.55) — —
115* combination of 113* 

and 114*
— — — —

116* hinged fl ake — — — —
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(continued)

 Type/layer XXI XXII XXIII XXIV

117* combination of 113* 
and 116*

— — —

17 (5.50) 8 (4.40) 2 (16.67) 1 (1.45)
3 Levallois point — — — —
4 Retouched point 1 (0.32) — — —
5 Pseudo-Levallois 

fl ake
— — — —

6 Mousterian point — — — —
7 Elongated 

Mousterian point
— — — —

8 Limace — — — —
9 Single straight 

 side-scraper
1 (0.32) — — —

10 Single convex 
 side-scraper

2 (0.65) — — —

11 Single concave 
 side-scraper

— 1 (0.55) — —

12 Double straight 
 side-scraper

— — — —

13 Double straight-
 convex side-
scraper

— — — —

14 Double straight-
 concave side-
scraper

— — — —

15 Double convex 
 side-scraper

— — — —

16 Double concave 
 side-scraper

— — — —

17 Double concave-
 convex side-
scraper

— 1 (0.55) — —

18 Convergent straight 
scraper

— — — —

Convergent convex 
scraper

— — — —

20 Convergent concave — — — —
21 Déjeté (offset) 

scraper
— — — —

22 Straight transverse 
scraper

— — — —

23 Convex transverse 
scraper

— — — —

24 Concave transverse 
scraper

— — — —

25 Side-scraper on ven-
tral face

— — — —

26 Abruptly retouched 
side-scraper

— — — —

27 Side-scraper with 
thinned back

— — — —

28 Side-scraper with 
bifacial retouch

— — — —

29 Alternately retouched 
side-scraper

— — — —

(continued)
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(continued)

 Type/layer XXI XXII XXIII XXIV

30 Typical end-scraper 1 (0.32) — — —
31 Atypical end-scraper 3 (0.97) — — —
32 Typical burin 1 (0.32) 1 (0.55) — —
33 Atypical burin — 1 (0.55) — —
34 Typical borers — — — —
35 Atypical borers — — — —
36 Typical backed knife — — — —
37 Atypical backed 

knife
2 (0.65) — — —

38 Naturally backed 
knife

4 (1.29) 3 (1.65) — —

39 Raclette — 2 (1.10) — —
40 Truncated fl akes and 

blade
— — — —

41 Mousterian tranchet — — —
42 Notch 11 (3.56) 3 (1.65) 1 (8.33) 3 (4.35)
43 Denticulate 7 (2.27) 8 (4.40) — 1 (1.45)
44 Alternately 

retouched beak
— — — —

45 Retouch on ventral 
face

— — — —

46–47 Abrupt and alternate 
retouch (thick)

— — — —

48–49 Abrupt and alternate 
retouch (thin)

1 (0.32) — — —

50 Bifacial retouch — — — —
51 Tayac point — — — —
52 Notched triangle — — — —
53 Pseudo-microburin — — — —
54 End-notched piece — — — —
55 Hachoir — — — —
56 Rabot — — — —
57 Tanged point — — — —
58 Tanged tool — — — —
59 Chopper — — — —
60 Inverse chopper — — — —
61 Chopping tool — — — —
62 Miscellaneous — 1 (0.55) — —
63 Bifacial leaf-shaped 

point
— — —

106 Retouched fl ake 8 (2.59) 3 (1.65) 2 (16.67) 2 (2.90)
120 Flake with use-signs — — — —
121 Flake with isolated 

removals
— — — —

99 Non-Levallois CTE 18 (5.82) 6 (3.30) — — 
100 Non-Levallois fl ake 121 (39.16) 83 (45.60) — 32 (46.38)
101 Non-Levallois blade 11 (3.56) 13 (7.14) — 3 (4.35)
105 Kombewa fl ake 8 (2.59) 5 (2.75) 1 (8.33) 2 (2.90)
108 Burin spall — — —
113 Non-Levallois éclat 

débordant
3 (0.97) 1 (0.55) 3 (25.00) 1 (1.45)

114 Non-Levallois éclat 
outrépassé

1 (0.32) — — 1 (1.45)

(continued)
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(continued)

 Type/layer XXI XXII XXIII XXIV

115 Non-Levallois 
 combination 
of 113 and 114

— 1 (0.55) — —

116 Non-Levallois éclat 
rebroussé

— — — —

117 Non-Levallois 
 combination 
of 113 and 116

— — — —

119 Thinned fl ake — — — —

Total  309 (100.0) 182 (100.0) 12 (100.0) 69 (100.00)
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Appendix 6
Radiometric Dates of Levantine 
Mousterian Sites

 

Site*/layer ESR (EU) ESR (LU) TL U-Series
Coupled 230Th/ 
234U/ESR AAR

Qesem Cave20 (fl owstone 
in Acheulo-Yabrudian 
deposit)

299.70 ± 13.58
207.21 ± 12.02
253.88 ± 37.07
218.52 ± 15.11

Post Acheulo-Yabrudian 217.65 ± 16.61
152.43 ± 3.29

Tabun E1,2,3 176 ± 22 (Ea)
180 ± 32 (Eb)
198 ± 51 (Ec)
149 ± 17 (Ed)

213 ± 32 (Ea)
195 ± 37 (Eb)
220 ± 63 (Ec)
191 ± 28 (Ed)

Ed, unit XIII
280 ± 21
282 ± 26
357 ± 33
290 ± 28
302 ± 27 (37) (MEAN)
Eb, unit XII
361 ± 31
314 ± 33
301 ± 30
319 ± 30
324 ± 31 (26) (MEAN)
Ea unit XI
222 ± 27
251 ± 27
191 ± 22
271 ± 32
307 ± 32
351 ± 33
296 ± 38
224 ± 20
244 ± 29
279 ± 29
264 ± 28 (47) (MEAN)
Ea, unit X
282 ± 23
251 ± 21
267 ± 22 (22) (MEAN)

159.1 ± 1.3 (Ea)
168.1 ± 2.6 (Ea)

208+102 

–44 (Ea)

(continued)
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(continued)

Site*/layer ESR (EU) ESR (LU) TL U-Series
Coupled 230Th/ 
234U/ESR AAR

Tabun D1,2,3 122 ± 20 166 ± 20 Unit IX
243 ± 24
248 ± 27
276 ± 29
256 ± 26 (18) (MEAN)
Unit V
237 ± 29
188 ± 22
266 ± 35
198 ± 22
222 ± 27 (36) (MEAN)
Unit II
191 ± 23
215 ± 23
183 ± 15
196 ± 21 (17) (MEAN)

110.7 ± 0.9 143+41
–28

Tabun C1,2,3 102 ± 17 119 ± 11 Unit I
195 ± 18
139 ± 14
168 ± 17
172 ± 17
175 ± 18
179 ± 16
128 ± 14
165 ± 16 (23) (MEAN)

105.4 ± 2.6
101.7 ± 1.4
97.8 ± 0.4

135+60
–30

Tabun B1,3 86 ± 11 103 ± 16 50.7 ± 0.2 104+33 sdsad
–18

Tabun B24 82 ± 14 92 ± 18 90+30 
–16

Hayonim F23 deep sounding
F top
235 ± 26
204 ± 17
224 ± 21
221 ± 21 (16) (MEAN)
F base
205 ± 35
227 ± 24
225 ± 21
183 ± 60
251 ± 20
187 ± 20
221 ± 22
233 ± 20
189 ± 20
175 ± 22
210 ± 28 (25) (MEAN)

Hayonim E/F22 158 ± 20 164 ± 221     
Hayonim Lower E22, 23 Central Area

unit 4
160 ± 28
177 ± 32

Central Area
unit 4
160 ± 28
182 ± 34

Central Area (north)
unit 4
157 ± 19
208 ± 35
163 ± 23
176 ± 26 (28)(MEAN)
Central Area (south)

(continued)
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(continued)

(continued)

Site*/layer ESR (EU) ESR (LU) TL U-Series
Coupled 230Th/ 
234U/ESR AAR

Hayonim Lower E22, 23

(continued)

unit 5
200 ± 32
172 ± 33
unit 6
142 ± 30
150 ± 21
136 ± 25
158 ± 28
51 ± 9***

unit 5
211 ± 35
175 ± 33
unit 6
143 ± 30
164 ± 26
136 ± 25
159 ± 28
51 ± 9***

unit 4
154 ± 17
140 ± 16
151 ± 17
194 ± 28
200 ± 29
105 ± 9
168 ± 21 (MEAN)
unit 5
160 ± 22
deep sounding
E base
197 ± 18
159 ± 13
202 ± 28
186 ± 20 (24) (MEAN)

Hayonim Upper E22, 23 Central Area
unit 2
163 ± 26
180 ± 27
176 ± 30

unit 3
178 ± 21
183 ± 28

Central Area
unit 2
164 ± 26
190 ± 30
182 ± 32

unit 3
187 ± 23
191 ± 31

Central Area (north)
unit 2
126 ± 12
127 ± 14
155 ± 19
119 ± 12
114 ± 15
146 ± 13
124 ± 12
125 ± 13
139 ± 13
129 ± 11
125 ± 12
119 ± 10
129 ± 13 (12) (MEAN)
unit 3
144 ± 16
140 ± 11
148 ± 18
146 ± 13
142 ± 13
143 ± 14
144 ± 14 (3) (MEAN)
Central Area (south)
unit 2
149 ± 15
163 ± 19
156 ± 17 (10) (MEAN)
unit 3
162 ± 22
155 ± 15
169 ± 17
178 ± 29
128 ± 14
144 ± 17
156 ± 19 (18)(MEAN)
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(continued)

Site*/layer ESR (EU) ESR (LU) TL U-Series
Coupled 230Th/ 
234U/ESR AAR

Hayonim C/E22 208 ± 29
208 ± 29

217 ± 31
204 ± 29

Skhul4, 5,3 81 ± 15 101 ± 12 119 ± 18 80.3 ± 0.6
40.4 ± 0.2
41.4 ± 0.4
43.0 ± 0.5
43.5 ± 0.1
45.5 ± 0.7

Ain Difl a6 105 ± 15
Zuttiyeh, pre-Mousterian7 95.0 ± 10.0

97.0 ± 13.0

Qafzeh XXII8 91.2 ± 8.0
86.6 ± 7.4
85.4 ± 6.9

Qafzeh XXI8,9 95.9
118.0
73.7
74.2
95.3

118.0
143.0
94.0
89.1

116.0

109.9 ± 9.9
89.2 ± 8.9
90.9 ± 8.7

Qafzeh XIX8,9 87.7
99.7

102.0
111.0
107.0
119.0
82.0

106.0
112.0
117.0
124.0
128.0
145.0
101.0

98.8 ± 8.9
82.4 ± 7.7
84.9 ± 7.3
95.9 ± 8.1

88.6 ± 3.2
106.4 ± 2.4

Qafzeh XVIII8 87.9 ± 7.2
89.5 ± 7.0
93.4 ± 8.2

Qafzeh XVII8,9 95.2 103.0 94.3 ± 8.8
106.0 ± 9.6
107.2 ± 8.8
89.2 ± 8.4
87.8 ± 7.2
100.7 ± 8.2

Qafzeh XV9 91.2
94.2
94.7

112.0
114.0
116.0

QAFZEH MEAN8,9 96 ± 13.0 115 ± 15 92 ± 5
Naamé (Enfeen II)10, 11 90.0 ± 20.0

93.0 ± 5.0
Naamé (Naamean)10

Tor Faraj, Tor Sabiha12,13,21 43.8 ± 2.0
47.5 ± 3.0
53.8 ± 3

69.0 ± 6.0

Nahal Aqev, pre-Mouste-
rian travertine11

Kebara XII14 59.9 ± 3.5
Kebara XI14 60.0 ± 3.5
Kebara X14,15 60.4 ± 5.9 64.3 ± 5.9 61.6 ± 3.6
Kebara IX14 58.4 ± 4.0
Kebara VIII14   57.3 ± 4.0    

(continued)



Radiometric Dates of Levantine Mousterian Sites

271

The Chronological Framework

Absolute dates were obtained by various dating methods 
for only few of the sites, most of them summarized and dis-
cussed by Bar-Yosef (1992, 1998a). The use of modern dat-
ing techniques served to extend the time span assigned to 
the Middle Paleolithic period in the Levant, resulting in a 
chronological reassignment of some assemblages to earlier 
periods than had previously assumed. When this occurred, 
dates were pushed one or two glacial cycles back, so that 
environmental reconstructions suggested for the time of 
occupation remain essentially the same (see below).

Some dates were perceived unacceptable because of 
analytical diffi culties that were not addressed properly 
(e.g. Millard and Pike 1999; Richter 2007) or on the basis 
of archaeological reasoning (e.g., Alperson et al. 2000). 
Such dates were omitted from this appendix (e.g., the 
dates of Rosh Ein Mor, Rink et al. 2003; non-destructive 
dating of the Tabun Neanderthal, Schwarcz, Simpson, 
and Stringer 1998).

Available age estimates for Mousterian assemblages 
and sites suggest three temporal clusters: one, ca. 250,000–
200,000 years ago, includes Tabun D (Jelinek’s unit IX–II) 
and Hayonim lower E and F (Mercier and Valladas 2003; 

(continued)

Site*/layer ESR (EU) ESR (LU) TL U-Series
Coupled 230Th/ 
234U/ESR AAR

Kebara VII14 51.9 ± 3.5
Kebara VI14 48.3 ± 3.5
Amud B417, 18

MEAN
68 ± 10
115 ± 18

73 ± 12
115 ± 19

75.9 ± 5.3
70.8 ± 3.8
55.6 ± 4.4
64.7 ± 4.0
66.9 ± 4.9
68.5 ± 3.4

70.0 ± 11.0
113.0 ± 18.0**
113.0 ± 18.0**

Amud B217, 18 51.5 ± 5.0
66 ± 8
54 ± 7

65 ± 8
77 ± 11
63 ± 9

59.5 ± 1.4
52.7 ± 5.5
55.4 ± 4.0
45.6 ± 3.0**
52.4 ± 6.8**
44.5 ± 3.9**
44.1 ± 3.1**
53.1 ±5.5**
56.5 ± 3.5 (MEAN)

53.0 ± 7.0
70.0 ± 10.0
59.0 ± 8.0
61.0 ± 9.0 

(MEAN)

Amud B117, 18 38 ± 5 41 ± 6 49.0 ± 4.6
59.4 ± 5.1
70.6 ± 8.6
51.6 ± 6.0
61.3 ± 10.5
58.1 ± 4.1
57.6 ± 3.7 (MEAN)

53.0 ± 7.0

Far’ah II19 45.6 ± 2.7
46.2 ± 2.7
54.4 ± 3.2
50.1 ± 3.1
49.1 ± 4.1 

(MEAN)

57.1 ± 4.1
57.1 ± 4.1
72.0 ± 4.9
62.7 ± 4.7
62.2 ± 7.0 

(MEAN)
Quneitra16 39.2 53.9 ± 1.7     

* 14C dates obtained from Middle Paleolithic sites are dubious and therefore were not included in this appendix. Such dates indicate in most cases that the 
dated material is older than 40,000 or 50,000 years, but are not helpful in terms of understanding the internal chronology of the period.
** Age estimates not used in calculating mean ages of stratigraphic units.
*** This sample is possibly intrusive from younger deposits (Schwarcz and Rink 1998:61–62).
1 Grün and Stringer 2000; 2 Mercier and Vallada 2003; 3 McDermott et al. 1993; 4 Mercier et al. 1993; 5 Stringer et al. 1989; 6 Barton and Clark 1993; 7 Schwarcz, 
Goldberg, and Blackball 1980; 8 Valladas et al. 1988; 9 Schwarcz et al. 1988; 10 Bar-Yosef 1992: tab. 11.1; 11 Schwarcz et al. 1979; 12 Henry and Miller 1992; 13 Henry 
1995b:108; 14 Valladas et al. 1987; 15 Schwarcz et al. 1989; 16 Ziaei et al. 1990; 17 Valladas et al. 1999; 18 Rink et al. 2001; 19 Schwarcz and Rink 1998; 20 Barkai et al 
2003; 21 Henry 1998; 22 Rink et al. 2004; 23 Mercier et al. 2007



The Lithic Assemblages of  Qafzeh Cave

272

Mercier et al. 2007; Rink et al. 2004), the dates of which 
suggest an early date of at least 220,000 years ago (i.e., 
comparable to Tabun unit V). These sites are thus assigned 
to the end of MIS 8 and to MIS 7, respectively. Such dates 
for Hayonim lower E are supported by the occurrence of 
some typical, old Palearctic faunal taxa (Tchernov 1981), 
all of which had disappeared by the time of other Middle 
Paleolithic occupations. The TL dates for Tabun D seem 
compatible with sedimentological and palynological evi-
dence, suggesting a period of sea regression and cold cli-
mate at the time of accumulation of this stratigraphic unit 
(Bull and Goldberg 1985; Farrand 1979, 1994; Jelinek 1982; 

Jelinek et al. 1973). ESR dates based on a Linear Uptake 
model yielded dates within MIS 6 and are also in agree-
ment with such evidence; however, they suggest a very 
quick time span for the accumulation of layers E and D. 
While not impossible, this is less feasible given the thick-
ness of layer E (Garrod and Bate 1937:65). ESR dates based 
on the Early Uptake model yielded a date within the time 
span of MIS 5e for Tabun D and are thus less acceptable.

The second dated cluster consists of Tabun C, 
Hayonim upper E, Qafzeh (layers XXIV–XV), Naamé, 
Skhul, and Ain Difl a, ranging around 120,000–90,000 
years ago, namely, MIS 5d–5a. The dating of Naamé is 

Figure A6.1 Age estimates of Levantine Mousterian sites. TL age estimates are shown, unless otherwise 
specifi ed (for Tabun the results of several dating methods are show due to the large differences between 
methods). US = Uranium Series. Hominin-bearing horizons are marked by S and N (H. sapiens and 
Neanderthals, respectively). The Tabun C1 specimen is attributed here to Tabun B. See data in the appendix 
for sources of the values used in the graph.
  The Dederiyeh Neanderthal specimens are not shown here because their ages are extrapolated from 
radiocarbon ages very close to the method’s limit (Yoneda et al. 2002). Results of the dating projects in Rosh 
Ein Mor (Richter 2007; Rink et al. 2003) and from direct dating of the Tabun C1 skeleton (Schwarcz, Simpson, 
and Stringer 1998) are not included due to methodological and analytical fl aws (Alperson et al. 2000; Grün 
and Stringer 2000; Millard and Pike 1999; Richter 2007).
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corroborated by the occurrence in the deposits of the 
Entean II beach of the west African marine gastropod 
Lentigo latus, formerly named Strombus bubonius (Mienis 
in Galili et al. 2007) that is argued to have arrived to the 
Mediterranean only during MIS 5e (Gvirztman et al. 1985). 
At Qafzeh, these dates attain additional reliability due to 
the composition of the faunal assemblages, characterized 
by the absence of Palearctic elements and the increase of 
Arabian and East African elements in the microvertebrate 
assemblages of layers XXIV–XV. These elements are miss-
ing from later assemblages in the Levant (see Tchernov 
1992 for the latest written summary; see also chapter 3). 
Tchernov (1992:164) contended that in spite of the similar 
dates obtained by various dating techniques for Tabun C 
and Qafzeh, micromammalian communities in the two 
sites are fundamentally different and cannot be placed 
within a single time span. His initial explanation relied 
on stratigraphic disturbances within the Tabun sequence, 
which caused confusion in sampling for both faunal and 
ESR analyses. However, the TL dates for Jelinek’s unit 
I (Garrod’s layer C) were obtained from what Tchernov 
considers to be an undisturbed context, and they range 
in the same time span suggested by the ESR dates. Since 
Jelinek did not sample Tabun B (Farrand 1994), ESR dates 
for this unit, indicating an age similar to those of layer C, 
cannot be cross-checked against a well-controlled strati-
graphic sample. Radiocarbon dates for layer B suggest an 
age of 39.7 ± 0.8 kyr (Weinstein 1984).

A third cluster of radiometric dates ranges between 
70,000 and 50,000 years ago, i.e., MIS 4 (glacial) and MIS 
3 (interglacial). Sites dated to this period include Kebara, 
Quneitra, Tor Faraj, and Tor Sabiha, as well as Amud and 
Far’ah II. The modern palearctic micromammals found 
at Kebara and Amud support such age estimates for the 
two sites.

A number of other sites that as yet have not yielded 
radiometric dates, or were only dated by radiocarbon dat-
ing, were assigned by Bar-Yosef (1992, 1998a) to specifi c 
chronological phases based on their typo-technological 
characteristics. This practice is problematic, given the vari-
ability of Levantine Mousterian assemblages (Goren-Inbar 
and Belfer-Cohen 1998; Hovers 1998a). Notwithstanding 
this caveat, Jerf Ajla and Douara IV are considered to 
be equivalent to Tabun D in terms of the lithic industry, 
hence both are tentatively assigned an MIS 6 date (if the 
LU model of ESR dating is accepted) or to MIS 8 (based 
on TL). Similarly, the assignation of Rosh Ein Mor (D15) 
to MIS 6 rests on its alleged overall lithic resemblance to 
Tabun D (Marks and Monigal 1995; Munday 1979). Douara 
III is assigned to the time range of Qafzeh, again on the 
basis of lithic affi nities. Other Negev sites are attributed 
to MIS 5d–5a, on the basis of geomorphic considerations. 
The U-series dates for Nahal Aqev (D35), although not 
obtained directly from the archaeological site, indeed sug-
gest a date within MIS 5a and possibly at the beginning of 
MIS 4 for Mousterian occupations in the area.
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Chapter 1

 1. The concept of adaptation is at the core of processual 
approaches to the study of culture and cultural change: “as a 
human being man employs the extrasomatic tradition that we call 
culture in order to sustain and perpetuate his existence” (White 
1959:8). Human behaviors are governed by, and therefore can 
be explained by, general laws, to which material artifacts can be 
linked through Middle Range Theory (Binford 1977; Hodder 1986; 
Patterson 1990; Shennan 1991; Tchauner 1996; Trigger 1989). Thus, 
prehistoric technologies are an integral part of humans’ interface 
with their environments through cultural behavior, which can 
be observed archaeologically because the material record is an 
observable (phenotypic) expression of patterned behaviors of past 
societies. Kuhn (1995a, following Gould and Lewontin 1979) dis-
cusses the differences between “adaptation” (the physiological or 
behavioral adjustment to prevailing conditions) and “adaptation-
ism” (the tendency to assume that such a process was the source 
of all variation and change). Archaeologists have been criticized 
for invariably leaning toward the latter (e.g., Gould 1990). Clearly 
not all change represents adaptation to identifi able conditions. 
Yet focusing on adaptive change makes scientifi c sense because it 
allows formulation of explanations that can be tested and refuted 
(see also Hovers 1997, and below).
 2. There is a widespread agreement that “culture” (taken 
as “information capable of affecting individuals’ behavior 
that they acquire from other members of their species through 
teaching, imitation, and other forms of social transmission”; 
Richerson and Boyd 2005:5) is important, but it is not at all 
clearly defi ned (Richerson and Boyd 2005:249; Whiten 2005a, 
2005b). For the immediate discussion, it is the understanding of 
culture as a system of social transmission that is of importance. 
This issue is discussed below in more detail.
 3. The best example of this process is the intensifi cation of 
food-getting technologies and the shift to food production (Bar-
Yosef and Belfer-Cohen 1992; Belfer-Cohen and Hovers 2005; 
Madella et al. 2002; Richerson, Boyd, and Bettinger 2001).

 4. For instance, Boesch et al. (1994) present compelling evi-
dence for cultural differences in nut-cracking behavior between 
two populations of chimpanzees, which can be shown to most 
likely have emerged during the late Pleistocene.
 5. In retrospect, Bordes’s and Binford’s positions heralded 
the post-processual and processual approaches, respectively.
 6. “Mousterian” was characterized by the presence of small 
or medium fl akes removed from small discoidal cores, often 
retouched into side-scrapers or points, and found exclusively in 
cave sites. “Levallois” was defi ned as an industry in which the 
end-products were detached from large prepared cores, either 
discoidal or long and rectangular in shape, and were rarely 
retouched (Breuil and Kozlowski 1931).
 7. With the corroboration of Garrod’s observations by 
Bordes’s analyses from the 1950s onward, “Mousterian” and 
“Levallois” came to represent two different, albeit complemen-
tary, concepts in Middle Paleolithic lithic studies. “Mousterian” 
identifi es a cultural-historical phenomenon and an analytical 
unit at the level of a techno-complex. “Levallois” stands for a 
technological system and is therefore more of a behavioral con-
cept (Bordes 1953c; Bordes and Bourgon 1951). To date, most of 
the Levantine Middle Paleolithic assemblages are considered to 
be Mousterian of Levallois facies (though see Jelinek 1992).
 8. This situation may have changed with the discovery 
of Homo sapiens idaltu in the Middle Awash, Ethiopia (Clark 
et al. 2003), but current information on the associated sites and 
assemblages is preliminary.

Chapter 2

 1. It is now clear that the production of the earliest and sim-
plest stone tools, dated to ca. 2.6 million years, already involved 
planning and structuring of the technical process (e.g., Delagnes 
and Roche 2005; personal observations).
 2. The potential for refi tting was recognized for some 
assemblages, mainly in the lower part of the sequence. The 
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reconstruction of core-reduction strategies that is presented in 
the following chapters can possibly be tested in the future by 
refi tting.
 3. This is not suggested to be a formal approach, as the 
methodology is not based on a series of testable hypotheses for-
mulating the relationship between specifi c variables and their 
place in the reduction sequence. It is nonetheless useful in the 
context of work in Levantine Mousterian sites, where refi tting 
is not a viable research option given the immense amounts of 
lithic artifacts.
 4. Bleed (2001:106–107) rightly points out that chaîne 
opératoire models are not set up to deal with natural or taph-
onomic agents that may infl uence the way artifacts are found 
and interpreted by modern researchers. The use of an attribute 
analysis enables inclusion of variables that refl ect such agents 
(e.g., breakage, patination, abrasion) and allows factoring at 
least some such agents into the comprehensive analysis.
 5. While the fi rst appearance of Levallois dates from at 
least 300,000 years ago, it did not necessarily occur in every 
single assemblage from that time onward. In Middle Pleistocene 
entities, such as the Acheulo-Yabrudian in the Levant, Levallois 
production does not occur. The same is true of various Middle 
Paleolithic industries, for example, the Quina Mousterian (e.g., 
Geneste et al. 1997).
 6. Van Peer (1992) also made great analytical and method-
ological contributions to the understanding of Levallois, which 
are similar but not identical conceptually to those of Boëda and 
Geneste.
 7. Levallois fl aking methods are given special emphasis by 
their prominent place in the Levantine Mousterian assemblages 
in general, and in the Qafzeh assemblages in particular.
 8. This issue is discussed in detail in chapter 7. Some such 
archaeological correlates of the variable tactics of lithic organi-
zation are summarized in table 7.1).

Chapter 3

 1. Based on Lewonstan’s notes and journals, which came 
into Weiner’s possession after Lewonstan’s death.
 2. Neuville recognized that the internal division of the 
so-called Levalloisian was subjective, and that it was not 
necessarily applicable to all or even most Middle Paleolithic 
sites (Neuville 1951:183).
 3. Lithic artifacts in the Mousterian deposits inside the cave 
area are found in a context almost devoid of matrix, as if the 
fi ner-grained component of the matrix has been removed by 
water action. This situation makes their densities per volume of 
sediment seem much higher than they must have been originally.
 4. Vandermeersch reports one individual (Q13) from layer 
XVa. Given its location in the stratigraphic sequence and its 
depth below datum, this individual probably derives from layer 
XVII (O. Bar-Yosef, pers. comm. 1997).
 5. The latter two sites are now known to be at least one cli-
matic cycle older than Qafzeh (e.g., Mercier and Valladas 2003; 
Rink et al. 2004).
 6. This may be an overestimate, in the absence of studies 
that attempted to examine the length of human occupation or 
the amount of anthropogenic refuse needed to draw commensal 
microvertebrates to a locality and to attach them to it.

Chapter 4

 1. It has often been maintained that the Levallois fl aking 
surface is based on the exploitation of surface rather than vol-
ume. This, of course, is a misunderstanding. It is true, however, 
that the Levallois fl aking concept is based on the exploitation 
of successive series of fl aking surfaces that must be reshaped 
throughout the process in order to maintain the characteristics 
of the fl akes.
 2. This mode of Levallois fl aking should not be confused 
with the bipolar technique, where a single core is placed on a 
stationary anvil for support and then struck with a large, heavy 
hammer.
 3. Cores of “indeterminate” technology (see appendix 2),
 usually due to excessive damage to the core surface, were 
grouped with the latter.
 4. Meignen (1995) suggested that within the Levallois sys-
tem, cores fl aked by a lineal fl aking method are the classical 
Levallois cores that Bordes classifi ed as Levallois cores for 
fl akes, points, and so on. She did not suggest any particular 
typological classifi cation for Levallois cores bearing the signs 
of a recurrent fl aking method, in which several predeter-
mined fl akes are removed from a single surface of a Levallois 
core.
 5. The so-called “Nubian” method (Tixier, Inizan, and 
Roche 1980:50, fi g. 9; Van Peer 1992) is a variant of the lin-
eal method that involves an initial centripetal preparation, 
followed by bipolar removals of éclats débordants in order to 
form the guiding scar ridges. It is commonly associated with 
a protruding striking platform, and fi nally the detachment of 
a point, again from the center of the fl aking surface. Nubian 
cores (and points) are uncommon in the Levantine Mousterian, 
though they seem to occur in the latest horizons of the Middle-
Upper Paleolithic transitional site at Boker Tachtit (Marks and 
Volkman 1983).
 6. Other methodological issues have an impact on these 
two central questions. The quantitative importance of small 
fl akes in an assemblage is used by Dibble and Mcpherron 
(2006:778) as a criterion for evaluating the intentionality of 
small fl ake production. In turn, the frequency of small fl akes 
in an assemblage depends on the value assigned to the cutoff 
point that differentiates small from “regular” fl akes. Dibble 
and McPherron defi ne 30 mm as that critical value, whereas in 
Levantine Middle Paleolithic assemblages thresholds were set 
at 25 mm (e.g., Crew 1976) and (in more recent analyses, e.g., 
Gilead 1980; Goren-Inbar 1990a; Hovers 1997, 1998a [and this 
work]) at 20 mm.
 7. Kombewa or Janus fl akes have two ventral faces, 
resulting from their being removed from the ventral face of 
a fl ake that serves as a core (Owen 1938; Tixier, Inizan, and 
Roche 1980).

Chapter 5

 1. Some of the analytical diffi culties involved in identifying 
intentionality in lithic assemblages have already been touched 
upon in the previous chapter, in the context of the discussion of 
cores-on-fl akes.
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 2. Levallois-related literature is replete with references 
to Levallois fl aking as non-volumetric, contrary to laminar 
systems that are volumetric. Some scholars have gone so far 
as to defi ne this as the difference between Middle and Upper 
Paleolithic technologies. This is a misconception. Involving, as 
it does, the exploitation of a volume of raw material, Levallois 
is of course a volumetric concept. However, it does differ from 
other volumetric concepts in that it focuses on a geometric 
plane, whereas laminar or discoidal fl aking concepts involve 
exploitation of multi-dimensional faces.
 3. Points alone are 15% of the Levallois products, identical 
to the values from Kebara.
 4. Hammerstones are rare in the Qafzeh assemblages. Five 
rounded basalt specimens that could have been used as hard 
hammers were retrieved from layer XV. Two additional basalt 
specimens derive from an unknown stratigraphic provenience. 
Similarly, in most Levantine Mousterian sites hammerstones 
appear to be very rare. These items are infrequently discussed 
in published reports on Levantine Middle Paleolithic assem-
blages (see, however, Goren-Inbar 1990a:134–138). Based on 
my recent personal observations on the lithic assemblages 
from Amud Cave, where hammers have yet to be found within 
samples of tens of thousands of large fl akes (> 20 mm), this rar-
ity may refl ect a real situation and not simply a research bias.
 5. Data are not available from other stratifi ed Levantine 
Middle Paleolithic sites, although they are available for the 
single-layer site of Quneitra (Goren-Inbar 1990a: tabs. 18d, 23d). 
An identical pattern (though not the same specifi c values) was 
reported from the Lower Paleolithic site of ‘Ubeidiya (Bar-Yosef 
and Goren-Inbar 1993:170, tab. 34).
 6. Éclats outrepassés, mentioned earlier in the text, are not 
identical to éclats outrepassants, which are large elongated fl akes 
with a longitudinal convex profi le.
 7. The proximal end morphology created by chapeau de 
gendarme platforms is often associated with convergent scar 
patterns on Levallois points. It is perceived as conducive to the 
hafting of points and their use as the tip of a composite hunting 
weapon (e.g., Shea 1991). Still, the current work and other stud-
ies emphasize the general lack of form and function relation-
ship, whereas Boëda, Connan, and Muhesen (1998b) describe 
hafting of artifacts with variable proximal morphology (see 
chapter 8 for further discussion).
 8. Note that Speth (1975:204) refers to “platform thickness” 
as the distance from the edge of the experimental prism (analo-
gous to the core’s free face) to the point of impact. This measure 
is referred to in this study as platform depth and is used in 
the analysis presented here. Dibble and Whittaker (1981:286) 
talk about “the thickness of the fl ake as measured at the point 
of percussion”, as refl ected by the distance from the fl ake’s 
exterior surface (along a line perpendicular to it) to the point of 
impact. The relationship between platform properties and fl ake 
length exhibits similar trends regardless of the differences in 
defi nition.
 9. A length-width ratio of 2:1 is the most commonly used in 
the literature (and is the one upheld in this study), although in 
some cases 2.5:1 or even 4:1 is set as the threshold. The metric 
distinction between blades and bladelets is also of interest, espe-
cially given recent claims for intentional small blank production 
in the Middle Paleolithic (e.g., Dibble and McPherron 2006), but 

the paucity of bladelets (with width of unretouched blanks < 12 
mm and length < 50 mm) in the Qafzeh assemblages does not 
justify a detailed discussion of this class of items.

Chapter 6

 1. Although these questions are obviously pertinent to 
unretouched artifacts as well, the number of “life-history” 
phases that a retouched artifact presents is higher.
 2. Chase uses the argument to discuss a more general puta-
tive relationship between the ability to create the arbitrary (and 
standardized) forms of retouched artifacts and the cognitive 
ability to symbolize. This is also the direction discussed by 
Monnier (2006), who rejects the notion of “mental templates” in 
retouched tools on empirical and terminological grounds.
 3. Bisson (2000) argues that dismissals of the functional 
hypothesis that concentrate on the inadequacy of the form–func-
tion link miss this point and therefore may not be conclusive.
 4. This, of course, leaves open the possible selection 
of unretouched artifacts that had been used. Those need 
to be identifi ed based on use-wear traces before any ques-
tions regarding blank selection can be formed and concrete 
 hypotheses tested.
 5. Clear excavation breakage was excluded from the 
analysis of breakage patterns and their signifi cance. The details 
of the breakage scar enable reconstruction of the direction of 
pressure and it is sometimes possible to determine whether the 
pressure was applied to the ventral or dorsal face of the fl ake. 
These details are not quantifi ed or discussed here in detail, but 
generally it seems that most breaks were caused by pressure on 
the ventral faces of the artifacts.
 6. Although the tendency is stronger for double side-
 scrapers and for convergent forms, sample sizes are too 
small to allow clear-cut conclusions in these cases.

Chapter 7

 1. It was suggested that these postulated differences were 
correlated with a shift in the taxon of hominins that occupied 
the site, from Moderns in the older layers to Neanderthals in the 
upper ones. I will return to this point later. For the time being, 
it is important to re-emphasize that there are no human skeletal 
remains in the upper layers.
 2. In the PPNB, incipient craft specialization may have 
played a role in creating the observed patterns. This is clearly 
not valid for the Middle Paleolithic.
 3. Production of the reliable, high-investment artifacts 
would take place at the habitation sites, as discussed earlier in 
the text, rather than at the task-specifi c locations where time is 
not available for high-investment technological procedures.
 4. This procedure deals well with many types of archaeo-
logical fi nds, e.g., quantifi able pottery characteristics or some 
properties of faunal analyses.
 5. Some were omitted due to insuffi cient sample size.
 6. Upper Pleistocene to Holocene alluviation in the valleys 
may have hidden some fl int-bearing horizons closer to the site.
 7. Such distances were also documented for other Eurasian 
and North African Middle Paleolithic sites (Féblot-Augustins 
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1993, 1997; Geneste 1985; Henry 1995a, 1995b; Roebroeks, 
Kolen, and Rensink 1988; Wengler 1990).
 8. Kuhn (1995a:138), who applied a similar procedure to 
identify imported blanks in the Italian Pontinian assemblages, 
used a threshold of twice the mean dimensions. However, as 
noted above, initial pebble size in this case is easier to identify 
given the known and limited size range at the raw material 
source.
 9. A comment on this procedure is warranted here. In a 
large sample normally distributed, 0.14% of the items are larger 
than “mean plus three standard deviations (s.d.)” (Griffi ths 
1967:264). In the case of the Qafzeh assemblages, the propor-
tion of fl akes larger than the mean plus 3 s.d. is expected to be 
somewhat higher because the lower tail of the distribution of 
any measured dimension was set arbitrarily at 20 mm (chapter 
5; appendix 2). This procedure, common in lithic analyses of 
non-microlithic assemblages, distorts the statistical distribu-
tion in such a way that it raises the sample mean but lowers the 
standard deviation.
 10. Except in layer VIII, where the small sample size very 
possibly distorts the pattern.
 11. The problem of spatial patterning of activities, discussed 
earlier in this chapter, is clearly relevant here. As argued above, 
the joint occurrence of points, cores, and all types of debitage, 
including cortical elements and core management pieces in the 
small excavated areas, allows an assumption of unbiased rep-
resentation of the various categories of lithics in the excavated 
assemblages.
 12. Ellis (1997) emphasized the effects of the varying degrees 
of brittleness of various lithic raw materials on the degree of 
their reliability in the context of big game hunting as opposed to 
hunts of smaller game. Similarly, he addressed the infl uence of 
various weapon-assisted hunting techniques (e.g., throwing vs. 
thrusting) on the choice of materials for producing the points.
 13. Cores-on-fl akes were omitted from the metric analyses 
presented below because their dimensions refl ect primarily 
their original size rather than any degree of reduction.
 14. Recent nutritional and paleoanthropological studies have 
undermined the importance of meat acquisition and consump-
tion by indicating that meat may have been a coveted, but in all 
likelihood not the staple, subsistence resource of human soci-
eties (e.g., Cordain et al. 2000; Domínguez-Rodrigo, Egeland, 
and Barba 2007; Laden and Wrangham 2005; Sponheimer et al. 
2006). In the circum-Mediterranean region especially, Middle 
Paleolithic hominins capitalized on the easy access to and avail-
ability of a large spectrum of vegetal resources (Finlayson 2004; 
Henry et al. 2004; Lev, Kislev, and Bar-Yosef 2005; Madella et al. 
2002; Matsutani 1987).
 15. Group size categories as designated by Rabinovich and 
Tchernov (1995).
 16. Employed units are the specifi c areas on the artifact’s 
perimeter on which particular materials and motions have been 
used (Shea 1991:45–49).
 17. Mineralogical and sedimentological work conducted at 
the site in 1997 confi rmed that the lower layers indeed consist 
of wood ashes typical of Middle Paleolithic fi res known from 
other sites in the Levant (S. Weiner, pers. comm. 2000).
 18. Following Bar-Yosef (1998a), lithic density over TL years 
(taken as calendar years) can be used as a proxy of occupation 

intensity. The value for Qafzeh is 300/m3 over 5,000 TL years, 
whereas it is 1,000/m3 over 3,000 TL years and 1,000/m3 over 
1,000–1,500 years at the late Middle Paleolithic sites of Kebara 
and Amud caves, respectively, and 300/m3 over 15,000 TL years 
at the earlier site of Hayonim Cave (Hovers 2001).
 19. This absence of evidence should, of course, be treated cau-
tiously, as such ties may be neither direct nor simple. In the fi rst 
place, the available data restrict the scope and accuracy of analy-
ses that might otherwise be illuminative on such issues. Another 
problem, which the Qafzeh archaeological remains clearly share 
with the majority of prehistoric assemblages, is that of preser-
vation. The recovery of wooden spears in several Late Middle 
Pleistocene contexts (e.g., Movius 1950; Thieme 1997) obviously 
raises the possibility that such tools existed in the Levantine 
Mousterian but have not been preserved archaeologically. If that 
were the case, associations between hunting weapons and sub-
sistence aspects refl ected archaeologically might have taken on 
a different form and been open to different interpretations than 
those suggested here. These are, obviously, moot points in the 
context of the current discussion. Bearing in mind the cautionary 
notes listed above, the general agreement between the observed 
patterns and the ones anticipated based on ecological data and 
models lends credence to the conclusion drawn here.
 20. In the absence of macrobotanical remains from the 
Qafzeh sediments, one avenue for exploring this issue is a study 
of phytolith remains in the sediments. While taphonomic agents 
and stratigraphic complexities clearly have to be accounted 
for, the potential of such studies has been proven in a number 
of Levantine and other studies (Albert et al. 1999, 2000, 2003; 
Henry et al. 2004; Madella et al. 2002).
 21. This assumes that seasonality patterns observed on the 
gazelle population refl ect those of other species that are repre-
sented in the faunal assemblage.
 22. The disjunction in the occurrence of microvertebrates in 
the stratigraphic sequence is also illuminating with respect to 
settlement patterns and how they changed through time. The 
absence of microvertebrates from layers XV onward cannot be 
related to diagenetic or other taphonomic processes, which do 
not seem to have been differential between layers (P. Goldberg, 
pers. comm. 1997). Even if differences did occur, scanty remains 
of the more durable anatomical elements would have been 
recovered (E. Tchernov, pers. comm. 1997). The absence of 
micromammalian remains from the upper part of the sequence 
is most parsimoniously attributed to as yet unclear ecological 
factors that dictated the behaviors of the predators.
 23. The highly uneven tool-kit compositions in the lower 
layers (fi gure 7.1) are associated with the largest excavation 
areas in the sample.
 24. Neuville’s (1951) initial typo-technological description 
of the lithic material from the Mousterian layers inside the cave 
hints at differences between the cave and the terrace assem-
blages. Since these assemblages are not contemporaneous for 
the most part, differences between them are not the result of 
spatial organization of activities between the two parts of the 
site. Additionally, later work by Boutié (1989) did not support 
the typological observations (chapter 3), instead identifying 
similarities between the cave and terrace assemblages.
 25. Indeed, the structure of the cognitive processes that 
constitute the steps of the technological chaîne opératoire is 



Notes

278

comparable to the architecture of decision-making processes 
(e.g., Schall 2005).
 26. Recent studies have looked at the neurological motor and 
perceptual mechanisms that are necessary for basic stone tool 
production (e.g., Stout and Chaminade 2007), at the way in which 
the human brain evaluates the probability of success of decisions, 
where success is measured against the subjective desirability 
of the results (as summarized, e.g., by Glimcher and Rustichini 
2004), and at decision making as a process of successive inclusion 
or exclusion of information (e.g., Levin, Huneke, and Jasper 
2000). These studies are clearly pertinent to the processes of 
fl aking as discussed here and are well worth bearing in mind 
when discussing the notions of “know-how” and “knowledge.” 
They will not be discussed in further detail, since such studies 
were conducted in relation to simple techniques of making stone 
tools or to experimental work that is not directly related to lithic 
studies. In both cases, the implications for the complex fl aking 
procedures involved in Levallois production (i.e., motor skill, 
perception, evaluation of desirability, and the type and amount 
of information that is necessary for successful fl aking) are at this 
time conjectural.
 27. A long discussion of the theoretical approaches would 
deviate from the main focus of the current study and will not 
be attempted here. It should, however, be noted that the social 
agency and evolutionary approaches to technological behaviors 
do not contrast as radically as may appear from the pertinent 
literature. While proponents of social agency models describe 
how technological behaviors are related to the social back-
ground of their practitioners, models of technological evolution 
attempt to explain the role of such backgrounds in technological 
stasis and change.
 28. The distinction between invention and innovation is of 
importance here, in that the latter relates to ideas and practices 
that have been accepted by a group of people and are being 
used in a normative manner by many members of the com-
munity. This in itself may be a process that cannot take place 
without technological and societal prerequisites. Most impor-
tantly, the appearance of an innovation designates by default 
the existence of a crucial demographic threshold without which 
an invention cannot become an innovation (Hovers and Belfer-
Cohen 2006 and references therein).
 29. This does not take into account the possibility that few 
selected individuals, highly skilled and trained, conducted lithic 
production on behalf of a group of hominins. For the sake of the 
current discussion, it is assumed that even in such cases socio-
technological parameters would have dictated their choices.
 30. It is possible that the long-term pattern at Qafzeh refl ects 
the activities of several groups belonging in the framework of 
a larger social system. Note that ethnicity cannot be invoked, 
whereas Sackett’s argument is that isochrestic style is linked to 
ethnic identity. This point must remain moot. It is, in fact, con-
troversial ethnographically as well. For example, stylistic attri-
butes of San artifacts are shared only within large-scale social 
systems and are not indicative of small-scale socio-political 
divisions (e.g., Wiessner 1983). Similarly, technical knowledge, 
and by extension traditions and styles of pottery making among 
Cameroonian agriculturalists, “appear to circulate mainly in an 
intra-ethnic manner” (Gosselain 1998:97). On the other hand, 
in the Mandara Mountains between Cameroon and Nigeria 

the irrelevance of ethnic group membership is expressed in 
the dynamics of artifact production and use, as well as in the 
archaeologically visible distribution of materials and products 
(MacEachern 1998:129).
 31. The non-utilitarian nature of ochre use is emphasized by 
the evidence that goethite may have been heated to achieved 
the typical red color of hematitic ochre (Godfrey-Smith and 
Ilani 2004).
 32. Based on the shared characteristics of the lithic assem-
blages of the terrace and cave (Boutié 1989), this scenario is 
applicable to both.

Chapter 8

 1. Such that ET = 18W − 10C (Kelly 1995:66)
  (W − C) + 8

 2. This is most likely due to the desert barrier present in 
much of recent geological history and clearly documented for 
the Pleistocene. The narrow window of opportunity for move-
ments “Out of Africa” has been discussed in relation to both 
hominin and faunal dispersals (Lahr and Foley 1998; Vaks et al. 
2007; see, however, Derricourt 2005 for a less extreme view).
 3. Rabineau et al. (2006) argue for sea level drops of 102 ± 
6 m on the basis of their work in the Gulf de Lyon, but warn 
that these estimates are not fi rmly linked to global fl uctuations 
because they take into account only local subsidence.
 4. Isotopic studies underline the role of meat in Neanderthal 
diets in Europe (e.g., Bocherens et al. 2005; Fizet et al. 1995; 
Hocket and Haws 2005; Richards and Schmitz 2008; Richards 
et al. 2000, 2001), but the geographical situation of the Levant 
makes it more likely that plants were the more common staple 
foods. As noted by Bar-Yosef and Meadow (1995:50) “Most hunt-
er-gatherer diets in middle latitudes and up to 1,500 m above sea 
level are based on vegetal resources” (see chapter 7). Even ignor-
ing pertinent critiques and disagreements with the generalization 
based on isotopic studies (see Hawks 2005; Perez-Perez et al. 
2003), it may be hypothesized that Levantine human remains 
may show different patterns because they responded to different, 
richer, and less harsh environments. This hypothesis has yet to be 
tested by isotopic studies of Levantine Middle Paleolithic skeletal 
remains of both Neanderthals and modern humans.
 5. The meager palynological data from the Negev 
(Horowitz 1976) constitute the only evidence for a signifi cant 
difference from the present-day pattern, possibly represent-
ing a wet interglacial of Middle or Upper Pleistocene age 
compatible with the patterns reported on by Vaks et al. (2006; 
see above). The phytolith assemblage from Tor Faraj (Miller-
Rosen 2003) may represent the same type of change, whereas 
the shift from Mediterranean forest in the Middle Paleolithic 
to dry steppe environments today in the area of Douara Cave 
(Akazawa 1988) may appear more dramatic than it really was, 
given the site’s location at the ecotone between the mountain 
ranges (bearing trees until the present) and the open, steppe, 
basin fl oor.
 6. This point is demonstrated, for example, by Dyson-
Hudson and Smith (1978), who discuss how variability in terri-
torial behavior and mobility patterns of Great Plains tribes were 
directly related to the use of storage technologies. The existence 
of storage has been perceived by some workers as a diagnostic 
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of a “second hunter-gatherer economy” characterized by incip-
ient inequality (e.g., Testart 1982). This issue, while important, 
is not addressed here. The discussion of storage (or rather lack 
thereof) is restricted here to its role in shaping gatherer-hunter 
mobility strategies.
 7. This conclusion is based on the loss of water content, the 
reason for the shriveled condition of many of the seeds.
 8. Special conditions could have led to other patterns of 
resource exploitation. For example, a steep elevation gradient 
over short distances could contribute to easy access to varied 
resources without the need to move very frequently (see Hovers 
1988). Similarly, larger aggregations could lead to increased 
emphasis on logistical mobility, as happened in the Levant at 
the close of the Pleistocene, when specifi c socio-political con-
straints were formed (Bar-Yosef and Belfer-Cohen 1991).
 9. It is not clear from Shea’s calculations what proportion 
of the case studies comes from areas with higher or lower ET 
compared to the Levant. Additionally, these data derive from 
groups living in temperate forests and do not habitually use 
more open areas (Kelly 1995:224–225), which often have higher 
primary production (Blondel and Aronson 1999). In the Levant, 
with its densely interwoven mosaic of diverse habitats, carry-
ing capacities may well have been higher. Note also that these 
values average the size of the Levantine habitable terrain across 
climatic cycles. During interglacial times, the area available for 
occupation was reduced due to elevated sea levels.
 10. The sites discussed by Munday as respective workshop/
quarry sites and “base camp”/habitation sites are situated less 
than 1 km from one another (table 8.1).
 11. The value for Tor Faraj in fi gure 8.3a is the mean for 
Levallois points only, other data being unavailable. Still, given 
the consistent pattern of Levallois fl akes being larger than non-
Levallois fl akes in Levantine assemblages, the inclusion of the 
latter would not bring the mean length to its predicted value.
 12. An inverse relationship apparently exists between 
frequencies of fl aking accidents in some Middle Paleolithic 
assemblages and distance from raw material sources. It has 
been hypothesized that this relationship refl ects curation of 
raw material in the context of acquisition of technological skills 
(Ekshtain 2006). This hypothesis is still untested.
 13. The model originally attempted to explain the existence 
of Mousterian variants described by Bordes (e.g., Rolland 1981; 
Rolland and Dibble 1990; Dibble and Rolland 1992). The Quina 
Mousterian, which exhibits an extreme case of blank reduction, 
is however anomalous in terms of the model, since assemblages 
are made on local raw material (Bordes [1961] 1988; Turq 1989). 
 14. Although the Acheulo-Yabrudian is no longer considered 
part of the Levantine Middle Paleolithic sequence (cf. Goren-
Inbar 1994), it is a good test case for the implications of the 
climatic model with regard to the Levant. Jelinek (1982a) identi-
fi ed facies of the Mugharan/Acheulo-Yabrudian in Tabun with 
climatic conditions, so that the “Yabrudian” facies, rich in heav-
ily retouched side-scrapers, was associated with stadials within 
the last interglacial. However, it has recently been argued that 
Acheulo-Yabrudian stratigraphic sequences encompassing MIS 
10–7 may include only a single Acheulo-Yabrudian facies (for 
example, Qesem Cave; Gopher et al. 2005), apparently indepen-
dent of climatic fl uctuations. Additionally, Acheulo-Yabrudian 
assemblages are not limited to cave sites (e.g., open-air sites at 
el-Kowm; Besançon et al. 1982). This contradicts the premises 

of the model (Rolland and Dibble 1990:488), which emphasizes 
caves as the loci of raw material curation through recycling.
 15. In only very few assemblages are sample sizes of side-
scrapers and the heterogeneity of retouch intensity suffi cient to 
justify calculation of any of the various reduction indices (e.g., 
Eren et al. 2005; Gordon 1993; Hiscock and Clarkson 2005; 
Kuhn 1990b).
 16. The abandonment and return to cave sites may have been 
dictated by climatic changes on centennial or decadal-scales. 
These are not readily observed but may have led to changes in 
the microenvironments of the caves that could prohibit their 
occupation (Bar-Yosef and Vandermeersch 1981). However, the 
isotopic data that refl ect these changes suggest that cave occupa-
tion may not have been feasible due to excessive water amounts 
only during the MIS6/5 transition and around 54,000 years ago, 
at the beginning of MIS 3 (Bar-Matthews et al. 2003).
 17. The number of well-studied open-air Mousterian sites 
is smaller than that of cave assemblages, a situation that 
refl ects research bias rather than a real phenomenon (e.g., 
Boutié and Rosen 1989; Hovers and Bar-Yosef 1987; Hovers et 
al. 2008; Ronen 1977). Note that Quneitra is the only open-air 
assemblage that is highly retouched, so that the high mean of 
retouched blanks in open-air sites is biased by this assemblage. 
When it is removed from the total sample of open-air sites, the 
group mean is reduced to 9.21% of retouched blanks, but the 
difference between the groups is still statistically insignifi cant.
 18. Interestingly, Marks and Freidel (1977) offered a radically 
different explanation of incentives for blade production in the 
Upper Paleolithic of the Negev, whereby it was the higher mobil-
ity of groups that put a premium on the use of long debitage.
 19. Available data on dorsal face scar patterns are commonly 
pertinent only to Levallois blanks, which has restricted the 
inter-assemblage comparisons made here to that fraction of 
the various assemblages. Note, however, that the data from 
Quneitra used in this fi gure (after Goren-Inbar 1990a) are for the 
whole assemblage.
 20. In fact, the laminar products in these two assemblages 
derive from different fl aking concepts (Meignen 2000), which 
serves only to dissociate the fl aking system and methods from 
the preparatory input toward core modifi cation and from the 
correlations expected by Munday’s ecological model.
 21. The size of the initial cores does not appear to have been an 
infl uential factor, given that fully cortical elements at both sites are 
of more or less the same size, indicating similar-sized cores.
 22. There is a downside to point production and use, which 
is the costly maintenance, as these artifacts tend to break easily 
if they accidentally hit a hard object. An alternative interpreta-
tion of use-wear on points is that they had fi rst been designed 
as multi-purpose tools, and later perhaps recycled into tools 
(e.g., Anderson-Gerfaud 1990; Holdaway 1990; Plisson and 
Beyries 1998).
 23. The latter assemblage may be biased due to selective 
retention (Marks and Volkman 1986).
 24. That Levallois points may exhibit wear traces nearly fi ve 
times more often than any other debitage category (Shea 1989) 
is another indication that they may have been curated objects 
(cf. Marks and Freidel 1977).
 25. Not all the ecological hypotheses attempting to explain 
inter-assemblage lithic variability could be examined in the 
context of the study of the Qafzeh lithics, even though it was 
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perceived and designed as a comparative study (chapter 2). For 
example, it was impossible to test hypotheses related to the effects 
of climate change on the properties of the assemblages, given the 
postulated short time of deposition of this sequence (chapter 3).
 26. This principle was employed in the interpretation of 
the Qafzeh assemblages (chapter 7), and indeed is followed in 
discussions of behavioral patterns inferred from archaeological 
fi nds, albeit implicitly in most cases.
 27. Far’ah II may be the only locality where an organiza-
tional strategy roughly reminiscent of provisioning of activities 
can be seen. This is a short-term encampment (hence the high 
rate of refi tting success for this assemblage; see chapter 2) where 
large ungulates aggregated and were hunted. The availability 
of raw material and of gregarious equid herds near the water 
would have been anticipated by Middle Paleolithic groups, 
so that on-site activities were not fortuitous or incidental. Yet 
lithic production practices are largely expedient and consistent 
with provisioning for activities. Lithic raw material sources 
were located in the immediate vicinity of the site. The aim of 
lithic production was to obtain cutting edges through on-the-
spot reduction of small wadi pebbles (6–10 cm in size based on 
conjoined cores; Gilead 1988) into a large number of fl akes with 
little regard to shape and size (indicated by low IL values and 
lack of standardization in manufacture techniques; Gilead 1988; 
Gilead and Grigson 1984). There are no indications of transport 
of large or formally shaped artifacts (points or tools) as personal 
gear in anticipation of the hunt, or of provisioning of the site 
with large raw material packages from distant sources, to be 
exploited as the need arose. The use of local limestone nodules 
also testifi es to the expedient nature of the lithic activities. 
Possibly the paucity of well-planned hunting tools in a kill/
butchery site (Gilead 1988, 1995; Gilead and Grigson 1984) sug-
gests that more formal tools used in hunting (e.g., points) might 
have been removed from the scene as personal gear (Hovers 
1997), implying a combination of provisioning strategies by 
group members.

The assemblage of Quneitra offers a glimpse of a com-
bination of provisioning of places and of activities because of 
the clear differences in provisioning strategies of local basalts 
and transported fl int (Hovers 1990b) and the different fl aking 
methods applied to each material (Goren-Inbar 1990a; Goren-
Inbar and Belfer-Cohen 1998). Cores-on-fl akes may refl ect the 
same tactical behavior (Hovers 2007), though the case of Qafzeh 
may be slightly different (chapters 4, 5). However, even in these 
cases it might be argued that this is not a completely opportu-
nistic behavior, since the availability of basalt (at Quneitra) or of 
fl akes that could be used as cores (at any site) was anticipated 
in advance.
 28. Given that the functional distinction between “real” 
points as opposed to pointed forms (Shea, Davis, and Brown 
2001) was not made at that time, these assertions should proba-
bly be taken with a grain of salt. Still they are partially sup-
ported by the current study (e.g., with regard to Qafzeh XIII; 
see chapter 7).
 29. Similar behaviors were arguably identifi ed in some Early 
Pleistocene sites, interpreted as raw material caches stored for 
future use (Potts 1988).
 30. Cores-on-fl akes can also be seen as provisioning of activ-
ities, complying with a strategy of making do with whatever 

raw material packages are immediately available. The careful 
consideration given to size and geometry selection of the fl akes, 
however, is not consistent with this scenario (Hovers 2007).
 31. In other instances, such as Umm el-Tlel or Kebara, 
there is evidence that the role of the site in a settlement system 
changed through time, but when a narrow spectrum of activi-
ties is refl ected by the assemblages, it is associated with hunting 
and/or butchering of animal resources (Boëda, Griggo, and 
Noël-Soriano 2001; Speth 2004).
 32. The higher values presented by Lieberman and Shea 
(1994: table 2) for Kebara and Qafzeh XV include “pointed arti-
facts” that are not strictly Levallois points and are not included 
in the current analysis. These differences do not infl uence the 
overall pattern.
 33. Much of the differences that do exist refl ect the powerful 
signature of taphonomic processes and of hunting choices and 
availability rather than differences in the modes of acquisition 
of faunal resources (Rabinovich and Hovers 2004).
 34. Controlled use of fi re in open-air sites probably goes 
back to much earlier periods in Africa and the Levant (for a 
recent review, see Alpreson-Afi l and Goren-Inbar 2006).
 35. The rich localities of Rosh Ein Mor and Nahal Aqev in 
the Negev were identifi ed as base camps in settlement systems 
based on logistical mobility (Marks and Freidel 1977; see dis-
cussion in Meignen et al. 2006). Regardless of the nature of the 
occupation at these sites, their dating (Rink et al. 2003) may 
be controversial (Hovers 2006; Richter 2007). In any case, the 
virtual absence of faunal remains precludes a more detailed 
discussion of the sites and limits the ability to rely on lines of 
evidence besides lithics.
 36. Henry (1998) considered Tor Sabiha, a high-elevation, 
low-density occupation in Jordan, an ephemeral summer camp. 
The composition of the site’s lithic assemblage may also indi-
cate a task-specifi c, probably hunting-related, locality (Hovers 
1997; Meignen et al. 2006).
 37. Because the latter are incorporated in archaeological 
deposits due to the activity of birds of prey, which are shy of 
human presence, their frequencies and densities vary con-
versely to those of anthropogenic remains.
 38. That meetings and aggregations took place during the 
Middle Paleolithic is taken here as granted, despite the absence 
of archaeological evidence, since biological viability of human 
groups could not have been ensured otherwise (Wobst 1974, 
1976). Such aggregations would have been of short duration. 
Large social groups are not a natural hominin condition and 
cause scalar stress that is mediated through complex social 
mechanisms (e.g., establishment of social and political hierar-
chies) and/or the creation of cohesive agents (e.g., art; Johnson 
1982). Evidence for the former is completely absent from the 
record of the Levantine Middle Paleolithic, while art occurs very 
sporadically at best (e.g., Goren-Inbar 1990b:237–238; Hovers, 
Vandermeersch, and Bar-Yosef 1997; Hovers et al. 2003; Marshack 
1996). In the absence of such cohesive agents, aggregations 
would be rapidly dismantled because of growing social stress 
and confl icts (cf. Silberbauer 1981:174–180; Tanaka 1980:116–127).
 39. Levallois points are admittedly exceptional in this 
respect. Data from assemblages other than Qafzeh imply that 
the dimensional and morphological properties of these artifacts 
were indeed linked to their function. Still, points almost never 
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constitute the largest component of Levallois products in any 
given assemblage. This is the case in assemblages where uni-
polar convergent Levallois production might have been geared 
toward point production (Meignen and Bar-Yosef 1992), let 
alone in assemblages where the dominant production methods 
are not similarly oriented.
 40. Munday (1977) suggested that a high degree of techno-
logical variability occurred throughout the sequence of Nahal 
Aqev, but its main component was in assemblage structure 
rather than radical changes in core-reduction modes. Munday 
notes correctly that this may have to do with changes in occupa-
tion mode.
 41. Ksar Akil may be another site where Middle Paleolithic 
occupation was of considerable length, and it indeed demon-
strates a higher degree of core-reduction variation than do other 
sites (Marks and Volkman 1986; Mellars and Tixier 1989).
 42. Garrod (1962) and Copeland (1983a) both qualifi ed in 
later publications their respective linear approaches to lithic 
typo-technological variation (see discussion in chapter 1).

Chapter 9

 1. Suggestions to the contrary were made by Mithen (1994, 
1996). Drawing heavily on modular brain and multiple intel-
ligences theories (Fodor 1985; Gardner 1983; Humphrey 1976, 
1992), Mithen emphasized that Neanderthal minds were not 
lacking in the domains of functional or natural history intel-
ligences. The difference from modern brains was, in his view, 
that they were domain-specifi c, lacking the fl uidity that is the 
essence of a cognitively modern mind. As a result they would 
have lacked the ability to anticipate future needs and to engage 
in planning their activities (Binford 1989; Soffer 1989), or to 
create arbitrary associations between an object and an idea, 
i.e., were unable to symbolize (as discussed archaeologically 
by, e.g., Chase and Dibble 1987). Wynn and Coolidge (2004) 
take a different tack, arguing for a qualitatively modern cogni-
tive mind in Neanderthals that, like the modern mind, relied 
on long-term working memory as a centerpiece of problem-
solving. They hypothesize that Neanderthal working memory 
was not as large as that of Moderns (in whom it is enhanced) 
and could hold in active attention a smaller variety of informa-
tion. In particular, reduced storage capacity in the phonological 
loop  would have been a bottleneck in language production. 
They view this difference in working memory storage size 
as the reason for the cultural “stasis” throughout the Middle 
Paleolithic (the issue of “stasis”, if at all, and its possible causes 
is addressed in greater detail in chapter 10). Mithen’s view, 
however, does not withstand the scrutiny of archaeological 
data (d’Errico 2003; Hayden 1993; Hovers 1997; Marshack 
1989; Mellars 1996:357–391; Schepartz 1993). For example, the 
articulation of technological and symbolic behaviors as seen 
in Qafzeh (chapter 7) does not greatly differ from what can be 
seen in Neanderthal sites with regard to burials (Belfer-Cohen 
and Hovers 1992; Defl eur 1993; Garrod and Bate 1937; Rak, 
Kimbel, and Hovers 1994; Vandermeersch 1970). Wynn and 
Coolidge’s model of Enhanced Working Memory (EWM) in 
the modern brain has been criticized with regard to the pos-
tulated genetic mechanisms underlying it (Martin-Loeches 
2006), whereas Beaman (2007) considered their argument to 

be “evidentially weak” given observations on neurological 
patients. Recent suggestions that the FOXP2 gene attained its 
current, modern structure before Moderns and Neanderthals 
diverged (Krause et al. 2007) are similarly inconsistent with the 
view of late emergence of EWM as a specifi c capacity of Homo 
sapiens.
 2. Leaving aside the complexities introduced by exaptations 
and cooptions, the discussion of which is beyond the scope of 
this work.
 3. For example, the metabolic costs for Neanderthals liv-
ing in a cold climate would have been immense (Aiello 2003; 
Churchill 2006; Steegman, Cerny, and Holliday 2002). It is likely 
that after having moved to the milder climate of the Levant 
(chapter 8), one of the fi rst adaptations of Neanderthals would 
have been reduction in the costs of maintaining their (now non-
mandatory) robust bodies. The immediate, quicker response 
would be behavioral, i.e. changes in extractive behavior and 
associated technological organization. Over time a biological 
change might have followed. Thus, the lower robusticity of 
Levantine Neanderthals, cited in support of their being part of 
a variable gracile sapient population (Arensburg and Belfer-
Cohen 1998, with references therein), may be related to such 
relaxation of environmental pressure.
 4. Cortical bone of femoral and tibial diapheses in modern 
humans of the same period is reported to be signifi cantly thin-
ner (Ben-Itzhak, Smith, and Bloom 1988).
 5. The two burials of Neanderthal infants in Dederiyeh 
Cave were deposited in two distinct stratigraphic layers under 
different climatic conditions (Akazawa et al. 2004:250). Heeding 
the caveats of correlating prehistoric time scales and anthropo-
logical ones, as discussed in the main text, this evidence is more 
consistent with scenarios of two Neanderthal occupation phases 
or of an extended Neanderthal occupation of the Levant than 
with a scenario of a single, relatively short period in which they 
existed in the region.
 6. This situation is analogous to attempts to identify the 
biological identity of the makers of late Pliocene Oldowan tools. 
Because several hominin genera and species are known to have 
inhabited east Africa at the time, researchers dealing with this 
period are careful to not assign tool-making ability to one taxon 
on the basis of chronology alone. That the undated intervals 
between any two dated points in time are much larger in the 
Oldowan than is the case in the Middle Paleolithic has no bearing 
on the principle and interpretation of the respective evidence.
 7. One could suggest a scenario by which the deterioration 
of climatic condition acted as a mechanism that pushed human 
groups out of the Sahara, to sub-Saharan African and/or north 
into the Levant, during the shifts from humid interglacial to dry 
glacial periods. In such a model, dispersal into the Levant may 
have taken place during transitional periods as well as during 
full-blown interglacials; climatic conditions would have less of 
a regulatory role than originally envisioned by biogeographic 
models.
 8. The only archaeologically attested human dispersal from 
Europe into the Levant, apart from that of Neanderthals, is the 
much later one of the bearers of the Aurignacian culture (Belfer-
Cohen and Bar-Yosef 1999). This may suggest that hominin 
movements were infl uenced by a complex plethora of factors 
in addition to climatic changes.
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 9. These authors took the argument to the extreme, arguing 
that the presence of both Neanderthals and Moderns in the 
Levant testifi es to their being a single taxon.
 10. Depending on the specifi c texture and structure of plant 
communities in the variants of the Mediterranean ecosystem, 
gross vegetal biomass over 1,000 m2 varies from 770 kg, mostly 
from annuals, in the productive garrigue and batha areas, 
through 325 kg/1,000 m2 in the open gallery forests, to 160 
kg/1,000 m2 in the closed Mediterranean forest. At an average 
caloric value of 3.75 Kcal per one kg of vegetal material in the 
Mediterranean ecosystem, environmental productivity would 
have set the crucial value of population size across the region 
closer to the higher end of the range estimated by Shea (Hovers 
2006:73 and references therein). Clearly, there would have been 
some components of the biomass that hominins were unable to 
use as food; still, the caloric contribution of most habitats would 
have been adequate to support hominin groups over long parts 
of the year.
 11. It is interesting that during the period of 130,000–80,000 
years ago, when a major dispersal from Africa and infl ux of 
hominins into the Levant are believed to have taken place 
(Lahr and Foley 1998; Vaks et al. 2007), humid interglacial 
conditions would, if anything, have reduced competition for 
resources.
 12. The population densities of 1–38 individuals/100 km2 in 
temperate forests and of 1–19 individuals/100 km2 in temper-
ate deserts were used to calculate very low population sizes 
in the Middle Paleolithic Levant, ranging from 8,400 to 5,700 
people, respectively. Shea (2006a) considers even those as 
overestimates.
 13. The sizes postulated on the basis of temperate forests and 
deserts are likely underestimates because they draw on the eth-
nographic densities of extant hunter-gatherers in temperate for-
ests or temperate deserts. The analogues are inadequate because 
these two ecosystems are less productive than the Mediterranean 
ecosystems of the Levant (Blondel and Aronson 1999).
 14. Perlès (2005) discusses the possible reasons for non-
transfer of technological and symbolic ideas and objects across 
the Mediterranean Basin during the Neolithic, implicating 
local traditions and ideologies that led to local conservatism as 
the explanation of the phenomenon. While the Mediterranean 
Neolithic is a far cry from the Levantine Middle Paleolithic, 
the argument developed in earlier chapters for the existence of 
technological traditions in the Levantine Middle Paleolithic sug-
gests that some of Perlès’s ideas might be pertinent, of course 
with the proverbial grain of salt, to the current discussion.

Chapter 10

 1. According to some researchers, however, the technolog-
ical diversity and innovative streaks seen in European Upper 
Paleolithic lithic assemblages have been attributed to analytical 
biases stemming from prejudices (e.g., Reynolds 1990) or from 
incompatible standards of defi nition (Chazan 1995).
 2. In that the material correlates ascribed to modernity are to 
be discovered as opposed to being prescribed by theoretical con-
siderations, this scenario is not a formal model (Gamble 2007:38; 
Henshilwood and Marean 2003; Marean and Assefa 2004).

 3. It is in fact doubtful that all aspects of the African MSA 
clearly depict a gradual broadening of technological innova-
tiveness and profi ciency. While the forms of points may have 
been adjusted through time, in response to changes in hafting 
technology (Brook et al. 2006; Shea 2006b; Villa and Lenoir 2006), 
other trends in the realm of lithics are not time-transgressive. 
The Howeisons Poort (HP) blade-rich assemblages, inclusive of 
backed-retouched forms, were often promoted as precursors of 
the “real” Late Stone Age (LSA) in sub-Saharan Africa. Recent 
research, however, has shown that those assemblages were 
replaced by fl ake-dominated MSA III assemblages and only 
later replaced by the laminar LSA (Soriano, Villa, and Wadley 
2007; Villa, Delagnes, and Wadley 2005). In Europe, too, laminar 
production systems occur as a time-transgressive phenomenon 
(Delagnes and Meignen 2006; Kuhn 2006).

The use of aquatic resources appears to represent a 
similar trend. Although reported from the early MSA in South 
Africa (Marean et al. 2007), it may not have become a stabilized, 
ongoing innovation in subsistence technology of MSA people as 
a rule (Klein et al. 2004). Based on isotopic studies, this behavior 
does not appear to have been a staple of the modern humans 
who reached Europe in the late Pleistocene. Isotopic signatures 
suggesting the use of aquatic resources occur in the mid-Upper 
Paleolithic (Richards et al. 2001).
 4. It is implicitly assumed that authors of Levantine IUP 
and early Upper Paleolithic were modern humans. Strictly 
speaking, this remains an open question in the absence of IUP 
and early Upper Paleolithic burials (Gilead 1991).
 5. Incised items (Goren-Inbar 1990b; Henshilwood et al. 
2002; Hovers, Vandermeersch, and Bar-Yosef 1997; Hovers et al. 
2003; Marshack 1996) may also be considered symbolic, i.e., 
information-encoding devices, though possibly on a smaller 
spatial scale (see Wobst 1977).
 6. Recent fi ndings pertaining to Neanderthal genom-
ics are most parsimoniously interpreted as suggesting that 
Neanderthals shared with humans the same form of the FOXP2 
gene (Krause et al. 2007), a gene that is relevant to the human 
ability to develop language. This may indicate that language, 
epitomized as a hallmark of cognitive modernity, may not have 
been a singular characteristic of “fully-fl edged” Moderns. This 
notion is in agreement with the interpretation of the archaeolog-
ical data suggested in this study.
 7. A major question arising from such models concerns 
the evolutionary processes that might have selected for such 
costly yet seemingly unexploited abilities as those that came 
to be known as “modern cognition.” Similar questions were 
asked in the context of primate studies, when observations on 
captive chimpanzees indicated that they had cognitive abilities 
never observed in the wild (Belfer-Cohen and Hovers, n.d.). In 
response, researchers came up with models that emphasized the 
role of social factors in exerting selective pressures that favored 
social (“Machiavellian”) intelligence and inventiveness (Dunbar 
2003; Humphrey 1976). These are therefore a fundamental part 
of human cognition. In attempting to explain human cognitive 
abilities, neurologists, evolutionary psychologists, and cognitive 
scientists have come up with a myriad of explanations that 
run the gamut of exaptations, cooptions, and adaptations. A 
detailed discussion of these is beyond the scope of this work.
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